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Accident,  Baker  Street  Rail- 
way, Report,  210 

Accident,  Liverpool  Overhead 
Railway,  389 

Accidents,  Device  for  Mini- 
mising of.  596 

Ayr.  808 

Bath.  260.  567.  672 

Belfast.  139.  260,  335 

Birmingham,  139,  210,  260 
389,  502,  567,  595,  763 

Blackburn,  40 

Blackpool,  62,  502,  703,  733 

Bolton,  285,  438 

Bournemouth,  438,  808 

Bradford,  114.  211,  235,  389, 
467,  502.  557 

Brighton,  532,  567 

Bristol,  210 

Burnley,  139,  362,  733 

Cardiff,  184,  808 

Chester,  139,  567 

Chesterfield,  596 

Coldhester,  763 

Colne,  285 

Cork.  210 

Darwen,  643 

Denton,  184 

Derby,  703 

Dorking,  703 

Dublin.  250 

Dundee.  532 

Durham,  114,235.335.502 

Edinburgh,  438, 467,  643,  672 

Epsom,  703 


Exeter,  733 

Glasgow,  114,  139,  311,  352, 

502.  532,  733,  763 
Halifax,  86,  235.  438 
Hammersmith,  40.  139, 
Hastings,  311,  532 
Hull,  532 
llford,  260 
Lancashire  &  Yorkshire  RIy., 

335 
Lancaster,  40 
Leeds,  184,  502,  596 
Leicester,  703 
Leyton,  733 

Light  Railways,  389.  733 
Liverpool,  86,  114,  210,  235, 

335 
London  County  Council,  184, 

210,235,260,311,362,389, 

502,  643,  672,  733 
Manchester.   1 14 
Middlesbrough.    Stockton    & 

Thornaby  Tramways,  139, 

438 
Nelson.  114 
Newcastle-on-Tyne,   52,    139 

184.  285,  502,  703 
North  Eastern  Railway,  235 
Nottingham,  763 
Paisley,  335 
Preston,  672 
Railless  Traction,  502 
Railway  P.O.,  Underground, 

502 
Railway  Returns  for  1919. 285 
Railways,  Electric,  L.  &S.W., 

N.  London.  L.  &  N.  Wes- 
tern. 285 
Rochdale,  596 
Rotherham,  733 
Salford,  184,  643 
Southend,  595,  808 
Stretford,  438 

Sunderland,  184,567,703.808 
Swansea,  438 
Taunton,  62,  703 
Torquay,  733 
Vehicles.  Electric,  184 
Wages  of  Tramway  Workers, 

52,  139,  438 
Walthamstow,  672 
Wednesbury,  467 
West  Ham.  438 
Wigan.  235 

Wolverhampton,  335,389,763 
York.  40 
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Australia,  87,  210,335,568, 

597,  764 
Burma,  703 
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Canada,  335,  390.  868 

Demerarn,  734 

Eeypt,  468 

India,  734 

Jamaica,  439,  568 

Launceston,  439 

Malta,  62 

Melbourne,  468,  644,  764 

Mysore,  62 

New  South  Wales,  87,   140, 

184,   210,   235,    439,    468, 

502.  568,  644,  734 
New  Zealand.  1 15,  140,  286, 

439,  468,  568,  597 
Nigeria,  502 
Port  Elizabeth,  703 
Queensland,   210,   235,   439, 

468,  568 
S.  Africa,  363,  503 
Sydney,  644 
Tasmania.  210,  439,  468,  503, 

568,  597 
Victoria.  140.  210,  439,  503, 

568.  734,  764 


FOREIGN. 

Algiers,  115 

Almeria,  62 

America,  286,  439 

Amsterdam,  286 

Argentina,  1 15, 503 

Berlin,  62,  235 

Bolivia,  701 

Brazi  ,   140,   260,    503,   703. 

7641 
Budapest.  210 
Buenos  Ayres.  87 
Calais,  87 
Chili,  235 
China,  235 
Cuba.  140.  235 
Ecuador.  140,  734 
Finland,  62.  390 
France.  468.  703 
Germany.  260.  335,  390,  503, 

597 
Haiti,  115 
Holland,  210,  390 


Hong  Kong,  260 

Iceland,  260 

Italy,  468 

Japan,  703 

Java,  703 

Jugo-Slavia,  235 

Jutland.  115 

Milan,  140 

Netherlands,  503 

New  York,  87,  363 

Norway,  260,  503 

Peru,  363,  439,  644 

Portugal,  568 

Rhone  Water  Power,  703 

Rotterdam,  87 

Russia,  62,  115,  363 

Shanghai.  140 

Spain.  210.  235 

Sweden,  764 

Switzerland,  363,  703 

Tucuman,  260 

United  States,  335,  468,  503. 

568,  703 
Uruguay,  503 


Venezuela,  734 
Vienna,  62 
Warsaw.  .335 


MISCKLLANEOUS. 

Accidents,  504 

Air  Ministry  Report,  809 

Airship  R,36,     764 

Atlanta  Co..  390 

Belfast  Dispute.  336 

British  Industries  Fair,  Bir- 
mingham, 140 

Building,  High  Cost,  390 

Coal  Control,  185 

Debts,  Pre-War,  88 

Electrical  Trades  Union. 
644 

Engineering  Golfing  Society, 
597 

Exhibitions.  88,  141 

Exports,  89.  141,  312,  365, 
505,  705 


Fire,  568 

Fire  Pump,  504 

French  Customs,  336 

Furnaces,  Electric  Steel,  390, 

504 
Furnaces.  Electric.  734 
Golf.  Royal  Insurance  Co.'s 

Rules.  644 
Hereford  and  Worcestershire 

Agricultural  Show.  336 
Imports.  89    141.  312.  365, 

505,  705 
Inquests,  63,468. 532 
International  Standardisation 

Organisations,  644 
Inventors,  Awards  to,    185, 

336 
Memorial  Fund,  James  Watt. 

88 
Metalliferous  Industry  Advi- 
sory Committee,  705 
Miners'    Lamps    Committee, 

14! 
Patent  Office  Examiners,  644 


Patents.    Inter-Departmental 

Committee.  286 
Patents.  Restoration.  568, 734 
Rayleigh  Memorial.  440 
Ships,    Directing  by    Cable, 

88 
Storms,  644 
Strikes,  672 

Strikes,  Prevention  of,  644 
Tariffs,  Indian, 336 
Wages  Conference.  440 
Wages.  Elec.  Lamp  Workers. 

88 
Wages.  Electrical  Workers  in 

Generating  Stations.  336 
Wages    Reductions    in     the 

Engineering    Industry.  764 
Welsh  Railway  Disaster.  21 1 
West  Midland  District  Indus- 
trial Council.  597 
Whitley  Councils.  568 
Windman  Earthing  Clip.  46 
X-Ray  Apparatus.  Ediswan, 

141 


Companies'  (Joint-Stock)  Meetings,  Reports,  Dividends,  Statutory  Returns,  &c. 


Adelaide  Elec.  Supply.  1 17.  213,  600 
Altrincham  Elec.  Supply,  677 
American  Telegraph  &  Telephone,  471.  647 
Anglo-American  Telegraph.  89.  441.  647 
Anglo-Argentine  Tramways,  647,  707.  767 
Anglo-Portuguese  Telephone,  367 
Armstrong,  Whitworth  &  Co.,  213,  392 
Aster  Engineering  (1913),  600,  707 
Austin  Motor,  647 
Automatic  Telephone,  393.  537,  767 

Babcock  &  Wilcox.  601.  677 

Bastian  Meter.  507 

Bath  Elec.  Tramways.  601, 

Bell's  United  Asbestos.  600 

Benn  Brothers.  65.  339 

Bournemouth  &  Poole  Elec.  Supply.  264,  289, 

367 
Brisbane  Elec.  Tramways  Investment,  677 
Bristol  Tramways  St  Carriage,  600.  647 
British  Aluminium.  392.  471 
British  Columbia  Elec.  Railway.  143 
British  Electric  Traction.  737,  767 
British  Elec.  Transformer.  65,  536.  571 
British  Electrical  Federation,  213,  264 
British    Engine.    Boiler   &    Elec.    Insurance, 

471 
British  Insulated  &  Helsby  Cables.  339,  367, 

380 
British  L.  M.  Ericsson,  Mfg.,  537,  571 
British  Thomson-Houston,  601,  676 
Bromley(  Kent)  Elec.  Light  &  Power,  442 
Brompton  &  Kensington  Elec,  283,  339,  368 
Browett,  Lindley,  392 
Bruce  Peebles  &  Co.,  264 
Brunner,  Mond  &  Co.,  647 
Brush  Elec.  Engineering,  537,  571,  600 
Bullers,  367 

Calcutta  Elec.  Supply  Corpn..  536.  601.  647 
Cillenders'  Cable  &  Construction.  767.  81 1 
Cambridge  Elec.  Supply.  238 
Canadian  General  Elec.  314,  536 
Castner  Kellner  Alkali.  470 
Central  Elec.  Supply.  213.  470.  507 
Central  London  Railway,  213.  239.  264 
Charing  Cross,  West  End  &  City  Elec,  264, 

289,  338 
Chatham  &  District  Light  Railways,  143 
Chelsea  Elec.  Supply.  264,  314 
Chiswick  Elec.  Supply  ,  600 
Chloride  Elec.  Storage.  677.  81 1 
City  &  S.  London  Railway,  213,  238,  264 
City  of  Buenos  Ayres  Tramways,  187,  238 
City  of  London  Elec.  Lighting,  264,  315.  366, 

470.  536 
City  of  Santos  Improvements.  707 
Clarke,  Chapman  &  Co  ,  314 
Cleveland  &  Durham  Elec.  Power,  677 
Clyde  Valley  Elec  Power,  264,  367.  393 
Companies  Struck  off  the  Register.  140.  312, 

392.  441,  507.  647 
Consolidated  Signal.  507 
Constantinople  Telephone.  677 
Cork  Elec.  Tramways  &  Lighting.  737 
Costa  Rica  Elec.  Light  &  Traction.  1 17 
County  of  Durham  Elec.  Power  Distribution, 

367 
County  of  London  Elec.  Supply.  264,  315,  366 
Craigpark  Elec.  Cable,  601 
Cuba  Submarine  Telegraph,  507 


Davis  &  Timmins,  314        ' 

Delhi  Elec.  Tramways  &  Lighting.  737 

Direct  Spanish  Telegraph.  339.  707 

Direct  United  States  Cable.  470,  737 

Dorman.  W.  H.  &Co..  507 

Dublin  &  Lucan  Elec.  Railway.  677 

Dublin  United  Tramways.  117,  187,  238 

Dunfermline  &  District  Tramways,  289 

East  Anglian  Electricity,  441 
East  London  Railway,  187 
Eastern  Extension,  Australasia  &  China  Tele- 
graph. 117,507.767 
Eastern  Telegraph,  507.  767 
Edison  Swan  Elec.  65.  117,  264 
Edmundson's  Electricity  Corporation,  812 
Elec.  &  General  Investment,  767 
Electric  Construction.  707,  737.  767 
Electrical  &  Industrial  Investment,  392 
Electrical  Distribution  of  Yorkshire,  265,  289 
Electro-Bleach  &  By-Products.  392 
English  Elec.  470.  507.  535,  540 
Ever  Ready  Co.  (Gt.  Britain).  647 

Fife  Elec.  Power.  289 

Fife  Tramway.  Light  &  Power,  289 

Folkestone  Elec.  Supply.  471 

Gateshead  &  District  Tramways,  647 
Globe  Telegraph  &  Trust,  42,  314.  767.  81 1 
Great  Northern  Telegraph.  677 
Great  Orme  Tramway.  238 
Greenwood  &  Batley,  213 
Guildford  Electricity,  737 

Hadfields,  Ltd..  392 

Hart  Accumulator,  677 

Hastings  &  District  Elec.  Tramways.  392 

Havana  Elec.  Railway.  Light  &  Power.  707 

Henley's  (W.  T.)  Telegraph  Works,  117,  238, 

339,  366,  388 
Hongkong  Tramway,  213 
Humphrey  Pump  Co.,  42 

India    Rubber,    Gutta    Percha   &   Telegraph 

Works.  707 
Indian  Elec.  Supply  &  Traction.  536.  601 
Indo-European  Telegraph.  507.  570 
International  Automatic  Telephone.  393,  537 
Isle    of  Thanet  Elec.  Tramways  &  Lighting, 

367,  392 
Isle  of  Wight  Elec.  Ught  &  Power.  441 

Jarrow  &  District  Elec.  Traction.  677 
Johnson  &  Phillips.  600.  767 

Kalgoorlie  Elec.  Power  &  Lighting.  707 
Keith  ( James)  &  Blackman.  767 
Kensington  &  Knightsbridge  Elec.  Light.  264, 
314 

Lanarkshire  Tramways.  265 

Lancashire  Dynamo  &  Motor  Co..  470.  677 

Lancashire  &  Yorkshire  Railway.  264 

Lancashire  United.  314 

La  Plata  Elec.  Tramways.  707 

Lewes  &  Di:tricl  Elec.  Supply,  737 

Lima  Light  Power  and  Tramways,  187 

Liverpool  District  Lighting,  367,  393 

Liverpool  Overhead  Railv/ay.  143.  289 


Liversedge  (Allen),  Ltd.,  265 

Llandudno  and  Colwyn  Bay  Electric  Railway, 

288 
Llanelly    &    District    Electric    Lighting    and 

Traction.  441.  471 
London  &  Lanes.  Insurance.  647 
London  &  Suburban  Traction,  601 
London.  Brighton  &  S.  Coast  Railway.  265 
London  Electric  Railway.  213.  238.  264 
London  Electric  Supply  Corporation,  239.  263 
London  Electric  Wire  Co.  &  Smiths.  314,  368 
London  Stock  Exchange,  536 
London  United  Tramways,  536 

Mackay  Companies,  288,  470,  647,  81  i 
Madras  Elec.  Supply,  767 
Madras  Electric  Tramways  (1904),  537,  60 
Manaos  Tramways  &  Lighting,  76*7 
Mansfield  &  District  Tramways,  288 
Manx  Electric  Railway.  65 
Marconi  Wireless  Telegraph,  470 
Mather  &  Piatt,  288 

Melbourne  Electric  Supply.  187.  264.  600 
Melton  Mowbray  Electric  Light.  507 
Mersey  Railway.  289.  368 
Merthyr  Electric  Traction  &  Lighting.  737 
Metropolitan  District  Railway.  213,  239,  264 
Metropolitan   Electric  Supply.  289.  339,  677 
Metropolitan  Electric  Tramways,  600 
Metropolitan  Railway.  143.  213.  265 
Metropolitan-Vickers  Electric.  392,  471,  535 
Mexborough  &  Swinton  Tramways,  536 
Midland  Electric  Corporation  for  Power  Dis- 
tribution, 315 
Mirrlees.  Bickerton  &  Day,  677 
Mond  Nickel.  4.  41 
Monte  Video  Telephone.  470 
Montreal  Light,  Heat  &  Power,  187 

National  Boiler  &  General  Insurance,  314 
Newcastle  &  District  Electric  Lighting.  367 
Newcastle-on-Tyne  Electric  Supply,  314.  339, 

393,  600 
Newmarket  Electric  Light.  392.  441 
Northampton  Electric  Light  &  Power.  264 
North  London  Railway.  238 
North  Melbourne  Electric  Tramways  &  Light- 
ing Co.,  707 
North   Metropolitan   Electric   Power  Supply, 

537,  571 
North  of  England  Electric  Light  &  Power,  601, 
North  Staffordshire  Railway.  288 
North  Wales  Power  &  Traction,  65 
Northern  General  Transport.  647 
Notting  Hill  Electric  Lighting,  314 

Oldham,  Ashton  &  Hyde  Electric  Tramways, 

647,  676 
Oriental  Telephone  &  Electric,  707,  737 
Oxford  Electric,  314,  367 

Paisley  District  Tramways.  288 

Para  Electric  Railways.  393 

Para  Telephone.  537 

Peebles  (Bruce)  &  Co.,  314 

Pernambuco  Tramways  &  Power,  647,  81 1 

Peterborough  Electric  Traction.  600 

Pinchin,  Johnson  &  O)..  393 

Potteries  Electric  Traction.  647 

Provincial  Tramways  Co..  143 


Radio  Communication.  536 

Rangoon  Electric  Tramway  &  Supply,  601, 

677 
Reading  Electric  Supply,  507     - 
Rees  Roturbo  Mfg.,  767 
Reyrolle  (A.)  &  Co..  470 
Rhondda  Tramways.  536 
Richardsons,  Westgarth.  767 
River  Plate  Electricity.  314 
Rothesay  Tramways.  707 
Rushden  &  District  Electric  Supply,  264,  289 

St.  James  &  Pall  Mall  Electric  Light.  187,  239, 

287 
Scarborough  Electric  Supply  0>..  339 
Shanghai  Electric  Construction.  143,  392.  677, 

737 
Shawinigan  Water  &  Power.  536.  707 
Siemens  Bros.  &  Co..  647,  676 
Smith  (S.)  &  Sons'.  Motor  Accessories).  89 
Smithfield  Markets  Electric  Supply,  238,  265 
South  London   Electric  Supply  Corporation, 

367 
South  Metropolitan  Electric  Light  Power,  239, 

288 
South    Metropolitan    Electric    Tramways    & 

Lighting  536 
South  Wales  Transport.  677 
Stewarts  &  Lloyds.  392 
Submarine  Cable  Trust.  441.  507,  571 
Sunderland  District  Electric  Tramways,  265 
Swansea  Improvements  &  Tramways,  677 

Telegraph  Construction  &  Maintenance,  264 

319.  338 
Torquay  Tramways.  470 
Tottenham  District  Light.  Heat  &  Power.  238 
Traction  &  Power  Securities.  314 
Tramways.  Light  &  Power.  117.  288.  314 
Tynemouth  &  District  Electric  Traction,  600 
Tyneside  Electrical  Development,  441 
Tyneside  Tramways  &  Tramroads,  238 

Underfeed  Stoker  Co.,  187 

Underground  Electric  Railway  Co.  of  London 

213.  289 
United  River  Plate  Telephone.  737.  811 
Urban  Electric  Supply.  42, 507, 537 

Vandervell  (C.  A.)  &  Co..  42 

Vera  Cruz  Electric  Light  &  Power,  143 

Vickers,  Ltd..  42,  65,392 

Victoria  Falls  &  Transvaal  Power,  42,  65 

Ward  &Coldstone.  314 

Waste,  Heat  &  Gas  Electric  Generating  Sta- 
tions. 392 

Waygood-Otis,  767 

Wemyss&  District  Tramways,  367 

West  India  &  Panama  Telegraph,  81 1 

West  London   &  Provincial  Electric  Supply, 
677 

Western  Telegraph,  339.  737 

Western  Union  "Telegraph.  536 

Westminster  Electric  Supply  Corporation,  187, 
238,288 

White(J.G.)&Co.,  143 

Wycombe  (Borough)  Electric  Light  i  Power, 
471  I 

Yorkshire  Electric  Power.  187,  238 

Yorkshire  (West  Riding)  Electric  Tramways,  - 
143.213 
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Companies,  Joint-Stock  (New  Electrical,  &c.),  Registered. 


Aladdin  Lamps(  Midlands).  188 

"  Alfo"  Electrical  Engineering,  602 

Alklum  Electrics,  265 

Aqua  Electric.  442 

Atkinson  (  James)  &  Sons  (  Blackburn),  703 

Atlanta,  90 

Auto  Specialists,  708 

Aylesbury  Motor,  708 

Bagshaw(H.  C.)&Co.,471 

Bedesco,  Ltd.,  768 

Bell  &  Sorsby.  708 

Besley(C.  A.),  Bailey  &  Co..  118 

Brierley's  Premier  Welding,  340 

Briscoe(C.  T.)&Son,  507 

British  Cast  Iron  Research  .Assoc,  768 

British  Industries  Fair(Birmingham),  66 

British  Sangamo,  507 

British  Scott  Telecator,  708 

Caffin  &  Co.,  507 

Carnation  Motors,  708 

Carson  &  Sons,  648 

Clement-Vickers,  Ltd.,  471 

Collier (  J.)  &  Co.(  Elec.  Engineers),  571 

Combination  Metallic  Packing,  708 

Compagnie  Sturtevant,  143 

Contractors  (Stanningly),  368 

Controls,  Ltd.,  118 

Cooke  &  Glover  (Engineers),  768 

Cox  &  GoJshaw,  442 

Dacier,  Ltd.,90 

Darton!F.)&Co.,738 

Dawson  Electrical  Installations,  90 

Day(  Bernhard),  368 

Dowbie(  Thomas),  239 

Dronsfieldi  A.  J.).  143 

Duguids,  648 

Duttons  (Southport),  214 


Eagle  Industrial  Corp..  537 

EIco  Elec.  Mfg.,  239 

Electric  Lamp  &  Bulb  Co.,  188 

Electric  Traction  Developments,  677 

Electrical  Apparatus  Export  Corpn.,  214 

Electrical  Devices,  537 

ElectrolyticZinc  Co.  ol  Australasia  Proprietary, 

571 
ElwelUC  F.).  393 
Emergo  Economic  Lamp,  471 
Ennis  Gas  &  Electric  Supply,  1 18 

Fogden's  Electric,  393 
Fyfe  Wilson  &  Co.,  239 

Gates,  E.  &  C,  1 18 
Gilkes(G.)&Co.,  442 
Globe  &  Simpson,  537 
Globe  Engineering.  66 
Graham  &  Sons,  239 
Graiseley  Engineering,  768 
Greensfield  General  Engineering,  265 
Guy  &  Laycock,  471         ^ 

Harris-Anderson  Patent  Anti-Corrosion,  265 

Harrison,  Budd  &  Co.,  188 

Haslam  &  Stretton( Eng.  &  Motor  U'llities)  90 

Heads{  Electrical),  602 

Hellon(  F.  B.)  &  Co.,  340 

Henley  Engineering,  738 

Horsa  Electrical  Contracting,  315 

Humphrey,  J.  H.,  571 

Ingold(E.A.),  143 

James  Anti-Fouling  Appliances,  289 

Jones  Bros.(  Llangollen),  315 

Kent  House  Engineering,  602 

Lacy-Hulbert  &  Co.  C 1921),  708 
Lancashire  Industries,  738 


Leeds  Battery,  315 
Lift  &  Engineering,  738 

Macartney(R.)&Co.,738 

McBeanC  J.H.),  265 

MacQueen's  Standardised  Aluminium  Alloys 

393 
M.A.F.,  Ltd..738 

Manchester  Elec.  Maintenance.  538 
Marler&Co..340 
Mead  Eng.  Works.  214 
M.E.C.  Electrical.  471 
Medway's  Safetv  Lift,  143 
MidgleyC  J.  B.),  315 
Midlands  Telephone  Directories,  538 
Model  Construction,  768 
Moodys,  Ltd..  602 
Morris,  Valentine  &  Willis,  143 

Nathan  &  Allen,  571 

Neale  Magnet  Construction,  768 

New  Welding,  768 

Nobbs(  George),  90 

North-West  Elec.  Mfg.,  214 

Oldham  Elec.  Contractors,  538 
Olivers,  Electro- Platers,  571 
Oscilloscope  Syndicate,  472 

Paterson(  J.)&Co.,  90 
Patrick(F.),  472 
Phillips(  Edgar),  Ltd.,  315 
Pilkington(  Peter)  (1921),  188 
Power  &  Lighting  Supplies,  648 
Power  Production.  143 
Practical  Machines,  239 
Premier  Private  Telephone,  602 

Radcliffe(G.)&Co.,708 
Rail  Welding,  188 
Ranard  Equipment,  143 


Reeve  &  Bayman,  677 

Regan,  Bennett  &  Co.,  472- 

Rely-a-Bell  Burglar  &  Fire  Alarm,  472 

R.G.  Co.,  507 
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Notes. 

• 

Mersey   and   W.   Lanes.   Electricity   District 

The  draft  schemes  for  the  constitution  of  three  Joint 
Electricity  Authorities  have  been  issued,  viz.,  those  for  the 
West  of  England,  North  Wales  and  Chester  and  the  Mersey 
and  West  Lancashire  areas.  We  have  already  given  same 
particulars  of  the  two  first  named,  and  we  are  now  able  to  give 
an  outline  of  the  third,  which  is  in  some  respects  the  most 
complete  and  most  interesting  of  the  three.  The  area  is  that 
provisionally  defined  by  the  Electricity  Commissioners,  but  a 
rival  scheme  for  the  constitution  of  an  authority  for  the 
Wirral  district  has  also  been  submitted.  The  present  scheme 
contains  provisions  for  the  constitution  and  organisation  of 
the  Joint  Authority,  a  technical  scheme  for  the  reorganisation 
of  electricity  supply  in  the  district,  and  financial  details  for  its 
operation  and  development.  Like  the  other  two,  the  Mersey 
and  West  Lancaashire  Joint  Authority  will  consist  of  30 
members,  10  of  whom  form  a  quorum.  Twelve  members  are 
to  be  appointed  by  the  local  authorities  specified  in  the  first 
part  of  the  second  schedtile  to  the  scheme,  six  members  by 
local  authorities  suj^plj-ing  (or  entitled  to  sujaply)  electricity 
within  the  district ;  two  members  by  local  authorities  having 
a  population  of  over  5,000  not  suppl}'ing  electricity ;  four 
members  to  be  appointed  by  11  companies  supplying  electricity 
in  the  area  ;  one  member  by  the  Mersey  Docks  &  Harbour 
Board  ;  two  members  to  be  elected  by  nine  railway  companies 
using  electricity,  and  three  members  by  large  consumers  of 
electricity.  Though  the  local  authorities  who  supply  electricity 
in  the  area  will  have  two-tliirds  of  the  representation  on  the 
authority,  the  railway  companies,  the  Docks  &  Harbour  Board 
and  the  large  consumers  (those  whose  annual  consumption 
exceeds  100,000  units)  will  be  entitled  to  elect  six  members,  or 
one-fifth  of  the  total.  The  fact  that  there  are  23  local 
authorities  whose  population  is  over  5,000  indicates  that  there 
is  still  plenty  of  room  for  the  development  of  electricity 
supply  in  the  district. 


stations  at  Bootle,  Birkenhead,  Liverpool,  St.  Helens,  Wallasey 
and  Warrington.  From, this  combination  extensions  will  be- 
carried  out  for  the  supply  of  other  parts  of  the  district.  At  a 
later  stage  it  is  proposed  to  link  up  the  Joint  Authority's 
undertaking  with  the  United  Alkali  Company,  the  Mersej- 
Power  Company,  and,  through  the  area  of  the  latter,  with 
Ellesmere  Port  and  thence  through  Birkenhead  to  a  junction 
with  the  mains  running  from  Liverpool  to  the  Cheshire  side 
of  the  River  Mersey.  The  system  of  supply  will  be  3  phase, 
alternating  current,  50  periods.  The  main  transmission 
pressure  suggested  is  33,000  volts,  stepped  up  from  the 
generating  pressure,  which  at  present  is,  in  the  majority  of 
the  stations,  6,600  volts.  Details  of  the  proposed  main 
transmission  mains  and  the  transformers  required  are  included. 
The  main  generating  stations  in  the  area  will  be  linked  up  with 
33,000-volt  transmission  mains,  and,  as  the  load  develops, 
extensions  will  be  made  to  other  areas.  It  is  proposed  to- 
erect  a  new  capital  station  on  the  riverside  at  Liverpool,  and 
until  this  station  is  running  all  the  existing  stations  will  be 
required,  but  eventually  certain  of  them  will  be  shut  down. 
The  estimated  maximum  load  for  the  year  1925  for  the  main 
generating  stations  (at  Bootle,  Birkenhead,  Liverpool,  Prescot, 
St.  Helens,  Wallasey  and  Warrington)  is  155.000  kw.,  and  the 
maximum  load  that  can  be  provided  for  in  that  year  by  the- 
individual  undertakings,  with'  the  extensions  at  present 
sanctioned,  will  bo  87,000  kw.,  or  a  deficit  of  68,000  kw.  At 
the  new  capital  station  there  will  be  four  25,000-kw.  turbo- 
alternator  sets,  «ne  of  which  will  be  a  spare.  It  is  proposed 
to  apply  for  authority  to  proceed  forthwith  with  the  equipment 
of  the  first  section  of  this  capital  station.  The  scheme 
of  the  proposed  Joint  Authority  will  also  be  cajjable  of 
pro^^ding  for  all  the  rnilwnv  juifl  tramw:iv  requirements  in  the- 
district. 


Technical    Details. 

On  the  technical  side  it  is  proposed  to  develop  the  scheme 
in  stages,  the  first  being  the  interlinking  of  the  generating 


Financial   Proposals. 

The  details  of  the  financial  side  of  the  scheme  are  elaborate,  • 
and  provision  is  made  for  establishing  capital  and  revenue 
accounts,  the  creation  and  application  of  reserve  and  sinking 
funds,  &c.  Power  is  sought  to  borrow  money  for  the  purchase 
of  generating  stations  and  main  transmission  lines,  and  to 
issue  stock,  bills  or  bonds,  but  the  total  of  the  outstanding 
bills  is  not  to  exceed  £1,000,000.     The  authority  may  also 
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•obtain  advances  by  way  of  temporary  loans  to  the  extent  of 
£1,000,000,  or  £2.000,000  with  the  sanction  of  the  Electricity 
Commissioners.  Any  constituent  body  and  any  authorised 
undertaker,  and  any  authority  or  company  receiving  or 
intending  to  receive  a  supply  of  electricity  from  the  Joint 
Authority  shall  have  power  to  raise  money  for  lending  to  the 
Joint  Authority,  or  for  subscribing  for  any  of  its  securities,  &c. 


The  New  Electricity  Bill. 

Many  of  the  powers  sought  in  this  part  of  the  scheme  will 
be  seen  to  be  similar  to  those  proposed  to  be  conferred  by  the 
new  Electricity  (Supply)  No,  2  Bill  which  was  introduced  and 
read  a  first  time  in  the  House  of  Commons  last  week.  It  is, 
therefore,  clear  that  the  provisions  of  the  Electricity  (Supply) 
Act,  of  1919,  are  inadequate  for  the  requirements  of  a  Joint 
Electricity  Authority,  and  it  is  to  be  regretted  that  the 
Ministry  pf  Transport  did  not  deal  seriously  with  this  important 
question  earlier  in  the  session.  No  doubt  the  officials  of 
the  Ministrv  have  been  so  deeply  immersed  in  the  details 
,of  the  Severn  Barrage  and  other  grandiose  schemes  that  they 
were  not  able  to  pay  attention  to  the  requirements  of  electricity 
.undertakings.  It  is  true  they  introduced  a  Bill  early  in 
1920,  but  they  must  have  known  that  it  would  encounter 
serious  opposition  and  that  it  had  little  chance  of  passing. 
Then,  in  the  last  days  of  a  crowded  session,  when  there  was  no 
time  for  dealing  even  with  a  non-contentious  measure,  the 
actual  situation  seems  to  have  been  realised,  and  a  modified 
Bill  was  brought  in.  This  looks  like  playing  with  the 
legislative  requirements  of  a  key  industry,  and  it  is  to  be  hoped 
that  the  Bill,  which  is  mainly  permissive  in  character  and 
.should  not  be  seriously  opposed,  will  be  reintroduced  early  in 
■the  next  session  and  passed  into  law  without  delay. 


A   New   Theory  of  Electric   Resistivity. 

PRor.  E,  Denville  Campbell,  of  Ann  Arbor  University, 
Michigan,  is  one  of  those  scientific  workers  who  has  had  the 
courage  publicly  to  recant  convictions  which  he  once  held, 
such  recantation  being  caused,  not  by  the  arguments  of  others, 
but  by  the  results  of  his  own  work.  For  while  in  1917  Prof. 
Campbell  sought  to  explain  the  peculiarities  of  certain  iron 
alloys  under  heat  treatment  by  regarding  them  as  solid  solu- 
tions, in  which  chemical  reaction  only  takes  place  between  the 
ions  carrying  electric  charges,  now  he  considers  this  theory 
quite  untenable  for  metallic  solutions,  and  proposes  to  sub- 
stitute for  it  the  '"  force-field  "  theory  of  Prof.  E.  C.  C.  Baly. 
As  pointed  out  by  Prof.  Campbell  in  a  Paper  read  at  a  recent 
meeting  of  the  Faraday  Society,  according  to  this  theory,  each 
atom  possesses  an  electromagnetic  "  field-force "  which  is 
closed  when  the  atoms  combine,  but  opens  more  or  less  under 
the  action  of  solvents.  Reacti\'ity  is  not  due  to  ions,  but  to 
the  presence  of  these  force  fields,  and  molecules  not  in  solutions 
may  also  possess  this  property  of  reacting  with  certain  forms  of 
energy — e.g.,  pure  metals  would  react  with  electrical  energy 
and  would  possess  electric  resistivity.  The  resultant  of 
reactivity  in  metallic  solutions  is  resistance,  while  in  aqueous 
solutions  it  is  conductance.  These  theories  open  up  a  wide 
speculation,  which,  though  not  altogether  accepted  by  other 
workers  in  the  same  field,  should  certainly  repay  investigation. 


Committee  on  the  same  subject  to  whose  report  we  referred 
in  July  of  this  year.  The  flat  rate,  which  is  now  in  use  through- 
out  the  country,  and  the  measured  service  rate,  which  is  only 
in  use  in  the  provinces,  are  both  to  go  and  the  message  rate, 
which  is  really  made  up  of  a  fixed  charge  per  annum  plus  a 
charge  for  each  message  initiated,  will  reign  supreme.  Thus 
the  telephone  rate  known  to  certain  station  engineers  will 
become  what  it  has  not  been  before,  a  universal  fact  in  the 
telephone  service.  As  will  be  seen  from  a  detailed  account 
of  the  report  which  we  give  on  another  page  of  this  issue,  the 
rates  generally  are  to  be  raised,  but  the  war  surcharge  is  to  be 
done  away  with,  a  reform  which  will  mean  that  new  sub- 
scribers will  be  able,  other  things  being  equal,  to  obtain  a 
telephone  for  a  less  sum  than  they  can  at  present.  This, 
however,  is  the  only  thing  they  will  be  able  to  get  for  less. 


Telephone  Charges. 

The  recommendations  made  in  the  report  of  the  Select 
Committee  on  Telephone  Charges,  which  has  just  been  issued, 
do  not  differ  materially  from  those  made  by  the  Departmental 


Telephone  Economics. 

But  very  much  more  interesting  than  these  sordid  financial 
details  are  the  sections  of  the  report  in  which  the  Committee 
let  themselves  go  on  economic  questions.  We  are  interested 
to  see,  for  instance,  the  Post  Office  authorities  .striking  out 
a  new  line  for  themselves  in  face  of  the  manifold  complaints 
of  the  operation  of  the  telephone  system  which  have  recently 
been  made.  They  do  to  some  extent  admit  that  the  present 
system  does  not  give  the  service  that  it  might,  an'd  they  im- 
plicitly realise'  that  higher  rates  should  in  equity  be  accom- 
panied by  improved  working  and  more  businesslike  methods 
of  administration.  During  the  past  few  years  we  have  been 
accustomed  to  increased  charges  in  plenty,  but  there  are  very 
few  cases  where  those  increased  charges  have  not  been  followed 
by  yorse  service,  so  that  the  Post  Office  are  to  be  congratu- 
lated on  what  we  hope  will  soon  be  a  universal  policy.  The 
interests  of  the  subscribers  and  of  the  administration  too  are 
also  considered  in  the  recommendation  that  meters  for  checking 
calls  should  be  in-stalled  at  the  subscriber's  end,  while  we  are 
glad  to  see  that  the  call  office  fee  is  to  remain  at  3d.  in  London, 
and  not  to  be  rai.sed  to  5d.,  as  was  at  one  time  suggested.  We 
consider,  however,  that  these  increases  should  only  be  tem- 
porary and  that  with  proper  management  and  development 
it  should  not  be  impossible  to  reduce  the  charges  even  below 
the  pre-war  level. 

The  Third  Burnham   Committee. 

We  understand  tliat  the  third  Burnham  Committee  has 
commenced  its  deliberations.     This  Committee  seeks  to  re- 
commend a  national  scale  of  salaries  for  technical  teachers — 
a  body  which,  it  will  be  agreed,  has  always  been  badly  treated 
in  the  past.     We  therefore  trust  that  this  Burnham   Com- 
mittee will  not  make  any  mistake  in  the  interpretation  of  the 
word  economy.     The  cry  for  economy  is  going  up  from  every- 
body, but  we  fear  that  the  general  interpretation  of  the  word 
is  reduction  of  expenditure,  whatever  the  consequences  may 
be.     Indeed,  it  would  be  something  more  than  epigrammatic 
to  say  that  in  many  minds  the  cry  for  economy  means  re- 
duction of  expenditure,  w-hatever  the  cost !     We  trust  that 
the  Burnham  Committee  will  not  make  any  such  interpretation, 
and  that  it  will  bear  in  mind  the  position  of  scientific  and 
technical  education  in  the  economic  and  industrial  develop- 
ment of  the  nation.     We  are  sorry  to  see  that  the  Committee 
has  no  direct  representatives  of  industry  to  aid  it  in  its  deli- 
berations and  to  assist  it  in  assessing  the  value  of  technical 
teachers  from  the  industrial  point  of  view.     We  trust,  how- 
ever, that  the  Committee  as  a  whole  will  be  able  to  take  the 
larger  view — the  view  that  seemed  to  be  universally  accepted 
during  the  years  of  war — that  without  adequate  scientific  and 
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technical  knowledge  no  nation  can  successfully  compete  in 
the  market  places  of  the  world.  And  we  wonder  whether 
those  people  who  merely  think  of  economy  as  ruthless  reduc- 
tion of  expenditure  realise  that  technical  education  means  the 
api>licati<>n  of  scientific  knowledge  to  the  general  benefit  of 
niaiiUind. 


Progress  in   Lighting, 

III  a  paper  rici-ntly  read  before  the  National  Association  of 
Supervising  Electricians,  Mr.  \V.  E.  Bi'SH  remarked  on  the 
change  that  had  taken  place  during  recent  years  in  the  way 
lighting  is  regarded.  Formerly  the  sole  criterion  by  which 
artificial  lighting  was  judged  was  the  efficiency  of  the  lamp. 
Nowadays  we  look  beyond  this  to  the  actual  illumination 
produced  at  the  point  where  work  is  needed,  and  it  is  also 
recognised  that  the  mere  provision  of  this  illumination  is  not 
alone  .sufficient  unless  other  essential  princi])lcs,  such  as 
avoidance  of  glare,  uniformity  of  illumination,  &c.,  are  complied 
with.  The  latter  part  of  the  paper  was  devoted  to  an  analysis 
of  various  practical  problems,  such  as  the  lighting  of  churches, 
offices,  shops,  &c.,  and  an  example  was  worked  out  to  show 
what  a  small  fraction  the  cost  of  lighting  forms  in  comparison 
with  the  wages  bill  (in  this  instance  about  0-7  per  cent.). 
Mr.  Bush  remarked  that  while  engineers  concerned  with 
lighting  are  becoming  familiar  with  technical  terms  and 
scientific  methods,  light  lias  been  treated  for  centuries  in  such 
a  casual  manner  that  the  general  public  still  do  not  appreciate 
sufficiently  the  need  for  care  in  its  use.  We  fear  that  this  is 
in  the  main  true,  but  it  seems  evident  that  in  this  matter 
education  must  begin  at  the  top.  It  is  at  least  something  to 
congratulate  ourselves  upon  that  by  engineers,  experts,  and 
authorities  lighting  is  regarded  in  a  much  more  scientific  manner 
than  a  few  years  ago. 


Troubles  of  a  Municipal  Supply  Authority. 

Those  who  talk  glibly  about  scrapping  existing  electricity 
works  and  erecting  super-stations  and  transmission  lines  for 
supplying  '"  rivers  of  electricity "  throughout  the  country 
might  well  learn  a  lesson  from  the  recent  experiences  of  Kirk- 
caldy Corporation.  Faced  with  a  refusal  on  the  part  of  the 
Electricity  Commissioners  to  allow  an  exten.sion  of  their 
generating  station,  the  Council  were  left  in  April  last  with  the 
option  of  either  selling  the  undertaking  or  taking  a  supply 
in  bulk  from  the  Fife  Electric  Power  Company.  At  first  it 
was  thought  better  to  eSect  a  sale,  and  negotiations  with  the 
company  were  entered  upon.  It  is  now,  however,  reported 
that  a  bulk  supply  will  be  dearer,  and  not  cheaper,  than  the 
])resent  cost  of  generation  and  supply,  and  the  Council  are 
advised  by  their  Town  Clerk  that  it  would  be  ^vise  to  retai  n 
the  generating  station  in  the  hope  that  conditions  may  change. 
This  seems  to  be  so  extraordinary  as  to  be  incredible,  but  it  is 
explained  by  the  statement  that  the  cost  of  laying  the  dis- 
tributing mains  is  about  equal  to  the  cost  of  building  a  gene- 
rating station.  It  is  also  contended  that  the  generation  and 
distribution  of  electricity  should  be  in  the  same  hands,  and  that 
it  is  not  worth  while  for  the  Council  to  act  as  distributors  and 
collectors  of  rates  for  electricity  produced  by  some  one  else. 
This  is  very  much  open  to  argument,  and  sounds  rather  like 
pique.  Following  the  advice  of  their  Town  Clerk,  the  Elec- 
tricity Committee  has  now  suspended  negotiations  with  the 
Fife  Company  in  respect  of  the  transfer  of  the  imdertaking, 
but  the  company  has  been  asked  to  state  what  bulk  supply  they 
are  in  a  position  to  give  the  Corporation,  w-hat  supply  they  wiU 
be  in  a  position  to  give  in  the  near  future,  and  on  what  con- 
ditions. We  await  their  reply  with  some  interest,  as  we  feel 
that  the  matter  is  of  greater  importance  than  it  seems  at  first 
sight. 


Tramway  Conductors'  Duties. 

!Many  actions  are  brought  against  tramway  undertakings 
on  account  of  accidents  to  passengers  when  leaving  or  entering 
tramcars  at  "  stop  if  required  "  points.  These  cases  frequently 
entail  an  elaborate  investigation  of  the  duties  of  conductors 
towards  the  public.  An  interesting  case  of  this  nature  rfcently 
came  before  a  Divisional  Court  on  appeal  from  a  decision  of 
the  County  Court  Judge  at  Bow.  It  appeared  that  a  woman, 
who  was  in  the  act  of  mounting  a  car  (she  had  one  foot  on  the 
step)j  was  seriously  injured  owing  to  the  sudden  starting  of 
the  car.  There  was  no  direct  evidence  on  the  point,  but  the 
inference  was  that  the  starting-bell  was  rung  by  someone  other 
than  the  conductor.  The  Judge  gave  judgment  for  the  defen- 
dants, the  West  Ham  Corporation,  on  the  ground  that  there 
was  no  evidence  of  negligence  on  the  part  of  their  servants. 
For  the  woman  it  was  argued  on  appeal  that  the  conductor 
was  responsible  for  the  control  of  the  car,  and  it  was  his 
duty  so  to  adjust  the  performance  of  his  duties  that  he  could 
prevent  the  car  from  being  improperly  started  or  stopped, 
and  that  if  he  failed  to  prevent  the  car  from  being  so  started 
his  employers  were  responsible.  The  court  was  invited  to 
adopt  the  principle  of  a  judgment  in  an  Irish  case  in  which 
it  was  laid  down  that  the  conductor  "  should  adjust  the  per- 
formance of  his  functions  in  such  a  way  that  the  safety  of 
the  travelling  public  .shoidd  not  be  prejudiced  by  his  absence 
collecting  fares  or  otherwise."  Fortunately,  the  Court  did 
not  adopt  this  stringent  view. 


Conductors  and  Conducting. 

Ix  dismissing  the  appeal  Mr.  Justice  Rowlatt  pointed  out 
that  the  argument  really  amounted  to  an  effort  to  make  the 
defendants  take  the  risk  of  a  third  person's  starting  the  car 
in  the  absence  of  the  conductor,  whatever  the  circumstances. 
He  did  not  think  that  could  be  so,  unless  it  was  shown  in  each 
case  that  the  conductor  was  negligent.  Mr.  Justice  McCardie, 
who  concurred,  went  further  and  said,  "  It  is  the  duty  of  a 
conductor  to  conduct,  to  be  on  the  platform  at  compxdsory 
stopping-places,  to  assist  passengers  to  alight  and  enter, 
and  control  the  bell,  and  I  conceive  a  like  duty  may  arise  in 
respect  to  optional  stopping  places.  But  a  conductor  has 
the  other,  if  somewhat  less  important  duties,  of  collecting  fares 
and  gi^dng  information  to  j)assengers  whether  on  top  or  inside, 
which  mav  necessitate  his  absence  from  the  platform,  even  at  a 
stopping-place,  optional  or  compulsory."'  We  are  afraid  that 
if  this  test  were  generally  applied  very  many  undertakings 
would  be  discovered  not  to  comply  with  it.  We  have  found 
that  conductors  are  mainly  engaged  on  the  "  necessary,  though 
less  important,'"  duty  of  collecting  fares  in  over-crowded  cars, 
and  it  is  physically  impossible  for  them  to  comply  with  the 
Judge's  ideal  code  of  conduct  under  present  conditions. 
As,  however,  passengers  can  apparently  expect  no  redress  in 
law  they  must  assume  the  "  important  and  necessary  duty  " 
of  looking  after  themselves. 


The  Colour  of  Light  from  Searchlight  Carbons. 

So  much  interest  was  taken  during  the  war  in  the  greater 
intensity  derivable  from  special  forms  of  searchlights  and  its 
effect  on  range  and  the  visibility  of  distant  objects,  that  the 
progressive  change  in  the  colour  of  the  light  appears  to  have 
been  somewhat  overlooked.  Some  interesting  data  on  this 
point  are  furnished  in  a  recent  technological  paper  issued  by  the 
Bureau  of  Standards,  Washington.  The  photometric  methods 
are  described  in  great  detail,  and  curves  illustrating  the  distri- 
bution of  energy  throughout  the  spectra  of  various  forms  of 
carbons   are   presented.     These  researches   confirm   the   im- 
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pression  that  in  these  "  super-searchlights  "  an  exceptionally 
blue  light  is  obtained.  It  appears,  indeed,  from  the  results 
for  some  types  of  carbons  that  the  quality  of  light  approaches 
very  closely  to  that  of  the  noon  sun  at  Washington,  although 
relatively  more  ii  tense  in  the  blue-violet  portion  of  the  spectrum . 
It  appears  that  the  richness  in  rays  of  this  description  is  due 
largely  to  the  presence  of  rare  earth  elements  (including 
cerium,  thorium,  lanthanum  and  yttrium),  a  combination  of 
which  yields  a  practically  continuous  spectrum.  What  one 
would  also  like  to  know  is  the  efiect  of  this  bluer  light  on  the 
sharpness  of  distant  illuminated  objects.  Where  the  bright- 
ness is  relatively  low,  this  blue  element  woidd  be,  in  one  sense, 
an  advantage,  but  it  has  been  argued  by  some  that  there  is  a 
difficulty  in  focussing  distant  blue  light,  and  that  the  absorption 
of  such  rays  by  a  suitable  yellow  screen  would  improve  the 
definition,  ITliis,  however,  .seems  to  be  a  matter  that  has  not 
yet  been  finally  determined. 


Iron  Conductors  for  Overhead  Networks. 

The  suggestion  to  employ  iron  instead  of  copper  or  alu- 
minium conductors  for  overhead  networks  has  often  been 
made  and  as  often  been  commented  upon  without  much  prac- 
tical result.  For  it  is  another  of  those  cases  where  attrac- 
tiveness at  first  sight  soon  fades  into  doubt  and  disillusion. 
This  is  amplv  confirmed  by  an  example  of  the  use  of  iron 
under  the  stress  of  war  conditions  given  in  a  recent  issue  of 
the  "  Annales  des  Travaux  Publiques  de  Belgique."  The 
article  describes  how  extensions  to  certain  of  the  German 
supply  networks  were  made  by  these  means.  When  con- 
ductors up  to  6  mm.  in  diameter  were  required  wires  were 
used  and  above  that  diameter  cables  were  employed  to  avoid 
undesirable  stiffness.  Kinks  were  found  to  be  troublesome, 
and  great  care  had  to  be  taken  to  avoid  damaging  the  gal- 
vanising, making  joints  and  generally  in  carrying  out  the  work 
of  erection.  From  the  jjoint  of  view  of  cost  the  arrangement 
was  not  a  success,  irong  being  20  per  cent,  more  expensive 
than  copper,  with  the  latter  at  4  marks  per  kilogramme, 
against  0'71  marks  for  the  former.  It  is  therefore  not  sur- 
prising to  learn  that  the  use  of  copper  is  being  resumed  as 
quickly  as  possible. 


Machinery   or   Labour. 

This  week's  issue  of  The  Electrician  is  the  fourth  that  we 
have  specially  devoted  to  a  consideration  of  the  problems 
connected  with  the  handling  of  materials.  In  former  issues 
dealing  with  this  important  question  we  have  perhaps  not 
unnaturally  looked  at  the  subject  almost  solely  from  the 
electrical  point  of  \dew.  It  is  a  widespreading  view  and  leaves 
plenty  of  scope  for  the  exercise  both  of  imagination  and  the 
more  mundane  qualities.  In  this  way  we  have  described  the 
design  of  electrical  equipment  for  driving  and  controlling  the 
movement  of  such  machines  as  cranes,  hoists,  conveyors, 
telphers  and  transporters ;  we  have  pointed  out  that  these 
machines  can  be  more  efficiently  and  easih'  operated  by  electrical 
means  than  by  any  other,  and  we  have  deduced  from  the 
examples  of  modern  electrical  engineering  so  published  that 
our  methods  of  conducting  our  lives  and  our  businesses  can 
be  improved  to  a  greater  extent  in  this  way  than  in  any  other. 

A  New  View  Point. 

In  this  issue  we  deal  with  the  subject  of  material  handling 
from  a  different,  but  not  less  important,  standpoint.  Elec- 
tricity is-  not  placed  so  obtrusively  in  the  foreground.  First 
principles   are   neglected.     Comparative   economies   are   only 


referred  to  incidentally.  Instead  a  number  of  authors  describe 
in  a  series  of  special  articles  what  is  being  done  in  a  general 
way  in  handling  of  materials  by  mechanical  (we  use  the  word 
in  the  broadest  sense)  rather  than  by  human  means.  Thus 
there  are  articles  on  coal-handling  and  storage,  on  grain 
elevating,  on  ore  transport  by  ropeways,  on  distributing 
machinery,  on  cranes  for  all  sorts  of  purposes,  and  on  the 
important  allied  questions  of  storage  which  such  methods  of 
handling  make  desirable  and  even  necessary.  The  one  impor- 
tant branch  of  this  important  and  varied  subject  that  is  not 
dealt  with  is  traction  whether  it  be  on  railways  or  on  roads, 
and  that  we  feel  is  so  wide  a  question  as  to  require  separate 
consideration.  To  deal  with  it  would  indeed  go  rather  outside 
the  scope  of  this  issue,  whose  object  we  may  say  is  to  illustrate 
the  principles  which  have  been  enunciated  in  former  issues. 
The  application  of  electricity  and  electrical  engineering  to 
the  carrying  out  of  this  programme  is  so  obvious  and  clear 
in  the  perusal  of  the  articles  as  to  require  no  further  comment 
here. 

The  Need  for  Mechanical  Handling. 
When  writing  on  this  subject-  in  our  Materials  Handling 
Number  twelve  months  ago  we  said  that  the  application  of 
machinery  to  the  handling  of  materials,  a  process  which  is 
found  to  be  more  and  more  necessary  as  our  civilisation  widens 
and  becomes  more  complicated  as  that  widening  takes  place, 
was  being  forced  upon  us  by  two  factors  :  the  necessity  for 
increasing  production  and  the  need  for  eliminating  the  human 
element  from  siich  operations  to  as  great  an  extent  as  possible. 
This  statement  is  not  the  less  true  now  than  it  was  twelve 
months  ago.  Indeed,  these  two  factors  in  the  conduct  of 
modern  industry  keep  cropping  up  again  and  again  at  every 
turn  like  a  twin  representation  of  King  Charles'  famous  head. 
As  regards  the  first  the  high  hopes  with  which  we  started  the 
year  haVe  been  to  a  large  extent  disappointed  for  a  variety  of 
reasons  well  known  to  our  readers,  with  the  result  that  nothing 
like  so  great  a  step  forward  either  in  reconstruction  or  in 
industrial  peace  as  had  been  hoped  has  been  made. 

The  Eeplacement  of  the  Human  Element. 

That  this  should  be  so  is  most  unfortunate.  For  we  feel 
that  the  more  machinery  takes  the  place  of  the  human  element 
the  nearer  shall  we  be  to  reaching  that  new  world  which  is, 
not  only  the  catchword  of  the  politicians  but  the  dream  of 
us  all.  The  arguments  in  favour  of  this  change  become  the 
more  profound,  the  more  it  becomes  clear  that  we  are  using 
the  himian  machine,  which  is  not  only  inefficient,  unreliable 
and  expensive,  but  temperamental  as  well,  to  do  something 
which  the  non-human  machine  can  do  very  much  better. 
Indeed,  the  only  thing  that  seems  to  stand  in  the  way  of  the 
universal  replacement  of  the  one  by  the  other  is  the  need 
for  large  capital  expenditure  at  the  time  when  money  is  hard 
to  come  by.  We  would  go  further  and  say  that  such  opera- 
tions as  coal  handling  are  work  which  a  human  being  should 
never  be  called  upon  to  perform,  if  even  by  his  aid.  they 
could  be  performed  more  cheaply,  quickly  and  efficiently  than 
in  any  other  way. 

Precept  and  Practice. 

We  quite  expect  that  these  arguments  will  be  met  by 
two  different  kinds  of  reply.  The  one  that  all  that  we  have 
said  is  already  common  knowledge  and  that  capitalists  and 
employers  of  labour  would  only  be  too  glad  to  do  everything 
by  machinery  if  they  could.  But  working  conditions  at  the 
present  day  go  to  contradict  the  statement  that  it  is  known 
already  or  that  if  it  is  known  something  that  we  are  not  able 
to  visualise  prevents  the  simple  precepts  we  have  emmciated 
being  put  into  practice.  For  there  is  not  one  of  us  who, 
after  a  moment's  thought,  could  not  recall  some  operation 
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either  in  works,  factory,  warehouse,  shop,  office,  street  or 
house  which  is  now  beinji  done  by  manual  hibour,  and  wliich 
could  not  be  better  performed  by  some  macliinc  or  where 
the  cost  of  such  machine  would  not  be  saved  many  times 
over  in  the  course  of  a  year.  The  other  reply  is  that  the 
wliolesale  adoption  of  machinery  in  the  way  we  have  suggested 
would  lead  to  equal  wholesale  unemployment.  This  is  in- 
correct. Were  the  change  to  take  place  suddenly  we  agree 
there  would  be  acme  dislocation,  but  even  that  might  not 
be  so  great  as  is  sometimes  supposed.  But  as  the  change 
must   be   gradual    nothing  is  to  be  feared  on  that  score. 

There  is,  therefore,  we  ho])e,  this  lesson  to  be  learnt  from 
■the  articles  in  our  fourth  Materials  Handling  Issue.  That 
by  the  greater  and  greater  use  of  machinery  we  can  ensure 
greater  production  of  the  necessaries  of  life,  improved  con- 
ditions of  e.xistenco  and  more  abundant  health.  Electricity 
will,  of  course,  play  a  greater  and  greater  part  in  ensuring 
progress  towards  this  state  of  things,  which  is  not  ideal 
but  an  actual  fact  if  we  would  onlv  realise  it. 


Elementary    Electrical 
Text   Books. 

It  is  something  of  a  novelty  to  find  ourselves  levelling  a 
•charge  of  over-production  at  workers  in  any  Sphere  of 
.activity.  Nevertheless,  in  spite  of  the  general  axiom  that  over- 
production is  an  impossibility,  we  have  arrived  at  the 
conclusion  that  in  the  matter  of  the  publication  of  elementary 
or  rudimentary  textbooks  on  electrical  engineering  there  is 
need  for  some  drastic  measure  of  regulation  of  output.  New 
foooks  seem  to  pour  out  of  the  publishers"  presses  daily  ;  each 
one  being  strongly  reminiscent  of  what  was  published 
yesterday  and  wonderfully  prescient  of  what  will  be  published 
to-morrow. 

It  was  once  said  by  a  senior  inspector  of  the  Board  of 
Education  that  every  teacher  should  write  his  own  textbook. 
This  ad\'ice — and  it  was  excellent  advice — appears  to  have  been 
taken :  but  there  is  a  distinction  between  writing  and 
publishing  which  has  been  overlooked.  That  inspector  owes 
it  to  the  rising  generation  that  his  dictum  should  be  re-issued 
with  an  appropriate  epilogue. 

Three  Types  of  Textbook. 

There  are  three  distinct  types  of  elementary  textbook  :  the 
"  syllabus  "  book,  the  book  which  aims  at  laying  foundations, 
and  the  book  wldch  pretends  that  foundations  may  be  done 
without.  The  -syllabus  book  can  never  arouse  our  enthusiasm. 
It  exudes  the  musty  odour  of  the  examination-room  from  its 
pages  ;  it  cramps  the  .style  ,of  its  author  and  distorts  the 
perspec'tive  of  its  reader.  Generally  speaking,  it  frankly 
admits  that  it  is  written  in  order  to  cover  some  examination 
syllabifc,  and  the  admission  is  claimed  as  a  sufficient 
justification  for  its  existence.  Perha])s  the  admission  may 
also  be  regarded  as  an  apologv  for  its  existence.  It  may 
not  be  fair  to  condemn  syllabus  books  ;  it  is  the  system  that 
begets  them  which  must  be  condemned.  But  this  is  the  type 
of  book  that  repeats  itself  above  all  others — book  after  book 
covering  the  same  old  ground  in  the  same  old  way,  and,  only 
too  often,  illustrated  by  the  same  old  illustrations.  One 
can  only  presume  that  they  dare  not  differ  too  much  from  one 
another  lest  they  be  charged  with  de\'iation  from  the  strict 
and  narrow  path  of  scholastic  rectitude  known  as  "  the 
syllabus."  It  must  also  be  presumed  that  the  reason  for  the 
multiijlicity  of  these  books  is  not  entirely  dissociated  from 
<;ommerce.     There  is  a  demand  for  books  to  cover  the  school- 


h'avin!;  syllabuses,  and  it  is  only  natural  that  each  and  every 
publisher  should  wish  to  benefit  by  it.  But  is  it  not  time  that 
the  reviewer  was  exempt  from  further  service  in  the  reviewing 
of  such  books  ?  Let  the  publishers  give  a  guarantee  with  each 
book  that  it  does  cover  the  syllabus  in  question  in  conformity 
with  long-established  tradition,  and  is  illustrated  by  reproduc- 
tions of  well-known  "  old  masters  "  in  the  textbook  world  of 
art.  This  would  rea.ssure  any  nervous  and  prospective  buyer 
that  the  "  new  "  publication  was  only  new  in  so  far  as  the 
paper,  ink  and  binding  were  concerned. 

The  Laying  of  Foundations. 

The  second  type,  which  seeks  to  lay  foundations  and 
disregards  examinations,  is  a  rara  avis.  Your  publisher  will 
ask  who  is  going  to  buy  such  a  book,  and  in  asking  that  question 
he  is  suggesting  that  nobody  is  going  to  read  a  brx)k  merely 
in  order  to  gain  fundamental  knowledge.  Is  such  an 
estimate  correct  ?  We  think  not,  and  to  support  our  view  we 
point  to  the  thousands  of  young  men  in  electrical  classes  of 
the  evening  technical  institutions  up  and  down  the  country. 
They  are  attending  those  classes  in  order  to  learn  fundamentals. 
They  are  not  actuated  by  tlie  examination  motive,  if  only 
because  of  the  fact  that  there  are  no  longer  any  examinations 
for  which  they  can  sit.  They  want  foundation  books — real 
"  live  "  books  which  seek,  not  only  to  impart  information, 
but  also  to  stimulate  the  enquiring  mind. 

The  Practical  Book  for  the  Practical  Man. 

The  third  type  is  rather  baffling.  We  praise  it  and  condemn 
it  in  the  same  breath.  Its  foreword  generally  assures  the 
intending  reader  that  he  need  not  be  afraid.  It  tells  him 
that  he  need  not  have  any  knowledge  of  mathematics  or 
calculations,  or  other  branches  of  science  :  that  it  is  essentially 
a  practical  book  for  practical  men,  and  that  he  who  runs  a 
dvuamo  or  motor  may  read  and  profit.  We  are  suspicious 
of  this  appeal.  We  do  not  think  highly  of  the  practicality  of 
that  man  who  does  not  endeavour  to  understand  why  he  does 
a  thing  in  a  particular  way.  There  is  a  type  of  man  who 
habitually  attempts  to  excuse  his  ignorance  by  the  plea  that 
he  is  "  practical."     If  he  were  he  would  not  be  ignorant. 

These  books  for  practical  men  generally  amount  to  a 
collection  of  glorified  sets  of  "  instructions  for  use,"  and  are 
intended,  it  is  to  be  presumed,  for  those  who  have  some  small 
degree  of  responsibility  in  the  running  of  electrical  plant. 
This  in  itself  is  not  a  bad  object,  and  we  realise  that  many 
men  have  been  spurred  on  to  further  training  and  higher 
edu(^ation  from  such  beginnings.  But  we  feel  that  authors 
should  be  more  frank  in  the  foreword — or  they  might  even 
write  an  afterword — and  indicate  clearly  and  emphatically 
that  such  books  can  only  improve  the  manipulative  skill  of 
the  electrician  in  charge  of  some  installation,  and  that 
progress  in  electrical  engineering  can  only  come  through  a 
knowledge  of  essential  fundamentals.  There  is  no  "'  short 
cut,"  and  no  pretence  should  be  made  to  the  contrary.  Unless 
this  is  recognised  there  is  always  the  danger— and  it  is  very 
great — that  those  who  have  become  familiar  with  phrases  and 
with  the  simpler  manipulative  processes  may  imagine  them- 
selves to  be  fully  equiijjied  electrical  engineers.  There  have 
been,  in  the  past,  too  many  men  of  this  type,  either  for  the 
credit  or  progress  of  electrical  engineering. 

It  will  be  seen,  therefore,  that  it  becomes  a  fine  point  to 
decide  whether  the  good  qualities  of  books  of  this  type  are  not 
overweio'hed  by  the  ])ossiblc  consequences  that  their  readers 
may  be  deluded  into  the  belief  that  therein  lies  the  equipment 
of  the  complete  electrical  engineer.  Is  progress  compatible 
with  the  attitude  of  the  Scotsman  who,  upon  his  son  complain- 
ing to  him  that  he  could  not  understand  what  he  was  reading, 
retorted,  "'  Wha's  asking  you  to  understand  it  ?     Larn  it  "  ? 
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Company. 
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C^OAL  handling  and  storage  installations  for  jjower  houses, 
J  in  which  one  conveyor  of  the  gravity  bucket  tyjje  answers 
all  or  a  number  of  handling  purposes,  are  well  known,  and 
the  type  which  Messrs.  Babcock  &  Wilcox  have  adopted  as  their 
standard  has  been  almost  universally  installed.  The  variety 
of  purposes  for  which  in  such  cases  one  conveyor  is  used, 
includes  accumulation  of  the  coal  on  to  a  stock  pile ;  its  with- 
drawal from  this  to  the  active  store  bunker  of  the  boiler  house 
and  incidentally,  if  required,  the  disposing  of  the  ashes  and 
clinkers  from  the  boilers.  Generally,  the  lay-out  of  such 
installations  is  in  one  vertical  plane,  that  is,  the  reserve  storage 
pile  and  the  boiler  house  are  placed  tandem-fashion,  on  the 
same  centre  line. 


about  4  ft.  above  the  ground  level,  has  a  two-fold  advantage. 
Firstly,  the  coal  is  deposited  in  a  high  and  dr}-  position  \ 
secondly,  the  excavation  for  the  tunnel  by  which  the  coal  is 
withdrawn  to  the  three  boiler  houses  has  not  to  be  so  deep  ; 
incidentally,  the  excavated  ground  could  be  disposed  of  by 
being  utilised  for  the  formation  of  the  platform. 

Tipping  Tray  Conveyors. 

Beneath  the  central  portion  of  the  coal  bing  and  in  the 
same  vertical  plane  is  a  culvert,  in  which  is  installed 
one  of  Messrs.  Babcock  &  Wilcox's  tipping  tray  conveyors, 
having  a  capacity  of  40  tons  per  hour.  The  arrangements 
allow  for  a  second  conveyor  of  this  type  being  installed  at  a 
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Fig.  1. — Part  Arrangement  or  Conveyors  under  Coal  Stoke.     (The  British  CeUulose  &  Chemical  Company,  Ltd.) 


Some  Unique  Requirements. 
A  distinctive  new  feature  has  arisen  from  the  unique  require- 
ments of  Messrs.  The  British  Cellulose  and  Chemical  Manu- 
facturing Company  for  their  new  boiler  house.  When  com- 
pleted, this  will  consist  of  three  distinct  boiler  houses  with  one 
common  reserve  coal  store  in  the  form  of  a  large  bing,  extending 
the  whole  width  of  the  boiler  houses  (a  distance  of  220  ft.)  and 
parallel  with  them.  This  bing  is  50  ft.  wide  and  provides 
storage  for  2,000  tons  of  coal. 

^  In  the  plant  under  consideration  the  topographical  con- 
ditions are  favourable  in  so  far  that  the  coal  arrives  bv  rail  at 
a  suflScient  elevation  for  it  to  be  brought  right  over  the  coal 
storage  space  on  an  overhead  rail  track  and  gantry.  It  is 
thus  discharged  to  stock  by  gravity,  no  conveyors  being 
needed  for  its  accumulation,  under  these  favourable  con- 
ditions.    A  coal  pile,  lodged  upon  a  concrete  platform  raised 


later  date  as  the  plant  is  extended.  One  of  these  conveyors^ 
travels  to  the  right  and  the  other  to  the  left.  The  coal  is 
withdrawn  from  this  coal  heap  by  gravity,  through  duplex 
valves  pitched  about  8  ft.  apart,  through  openings  communi- 
cating between  the  pile  and  the  culvert.  With  this  arrange- 
ment it  is  possible  to  reclaim  coal  for  use  in  any,  or  in  all,  of 
the  three  boiler  houses,  from  any  point  on  the  coal  heap  ;  and 
about  two-thirds  of  the  coal  can  be  withdrawn  by  gravity 
from  this  reserve  stock  without  resorting  to  any  trimming 
The  remainder,  which  lies  too  remote  from  the  openings  and 
duplex  valves,  has  to  be  trimmed,  but  it  is  the  general  practice 
to  let  this  coal  lie  undisturbed,  as  an  "  iron  ration,"  only  to  be 
used  in  cases  of  emergency. 

Gravity  Bucket  Conveyor  Essential. 
Since  now  the  coal  bing  lies  parallel  to  the  three  boiler  houses 
and  at  right  angles  to  the  three  firing  aisles,  a  distance  of  114'ft. 
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between  the  boiler-house  wall  and  the  centre  of  the  coal  bing' 
it  is  necessary  for  the  coal  for  each  boiler  house  to  ha  conveyed 
by  a  separate  conveyor  which  takes  its  feed  from'either  one  or 


other  of  the  two  tip-tray  conveyors  under  the  reserve  coal-store. 
Since  this  same  conveyor  has  also  to  elevate  the  coal  and  dis- 
tribute it,  in  each  case  along  a  horizontal  run  over  a  series  of 
bunkers  extending  over  the  whole  length  of  the  boiler  house, 
the  gravity  bucket  conveyor  was  the  only  suitable  device  (the 
capacity  being  also  10  tons  per  hour),  and  the  most  satisfactory 
solution,  as  it  is  more  immune  from  breakdowns  than  most 
other  types  of  conveyors,  has  a  longer  life  and  requires  next 
to  no  attention,  the  upkeep  also  is  trifling. 

Fig.  2  is  a  general  ground  plan  of  the  installation,  the 
boiler  houses  being  on  the  right  hand  side  and  for  the  ultimate 
capacity  of  the  station.  The  lay-out  is  arranged  for  three 
boiler  houses,  No.  1  having  been  completed  and  containing 
six  Babcock  &  Wilcox  boilers.  The  other  two  boiler  houses 
will  contain  the  same  number  of  boOers.  At  the  right  hand 
side  of  the  plan  is  also  shown  a  series  of  overhead  bunkers, 
with  12  hoppered  outlets,  one  over  each  of  the  12  stoker 
hoppers.  At  the  left  hand  side  of  the  plan  is  the  coal  bing, 
shown  dotted,  and  the  two  tip-tray  conveyors  side  by  side  in 
the  culvert,  which  latter  is  shown  in  sections.  Here  are  also 
the  three  culverts  which  bring  the  coal  from  any  part  of  the  bing 
to  any  one  of  the  three  boiler  houses.  Fig.  5  is  a  cross  section 
on  A-A,  through  No.  1  boiler-house,  with  the  active  coal 
bunkers  over,  the  capacity  of  which  is  approximately  600  tons. 
The  twelve  outlets  of  these  bunkers,  already  mentioned,  are 
provided  with  simplex  valves  operated  by  chains  from  the 
firing  floor.  These  valves  are  accessible  by  two  gantries 
running  along  the  buckstays  of  the  boiler  setting  at  each,  side 
of  the  firing  aisle.  In  this  cross  section  (Fig.  5)  may  also 
be  seen  the  upper  run  of  the  gravity  bucket  conveyor  in  the 
monitor  offthe  roof,  with  the  gangway  at  each  side  from  which 
six  standard  dumpers  can  be  thrown  in  or  out  for  the  distri- 
bution of  the  coal  over  the  bunkers.  A  section  through  the 
culvert  in  which  the  gra\'ity  bucket  conveyor  runs  to  the 
boiler-house  is  also  shown. 


Fig.  2. — Plan  of  Coal  Haxdlixo  Plant.     (The  British  Cellulose  &  Cliemical  Company,  Ltd.) 
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Fig.  3.— Silent  GBA\TrT   Bucket  Convetoe,   SHOwrNO   Buckets,   Chadj,   Dumpers,  &c. 
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Path  of  the  Gravity  Bucket  Conveyor. 

The  cross  section  B — B  illustrates  the  two  tip-tray  con- 
veyors in  their  culvert,  and  the  openings  through  which  the 
coal  enters  the  duplex  valves.  The  lower  longitudinal  ele- 
vation is  a  section  through  the  main  culvert  which  houses  the 
two   tip-tray   conveyors   and   shows  one   row  of   17   duplex 


take  its  feed   from   either  through  the  standard   revolving 
fillers. 

In  order  to  emphasise  the  more  important  and  somewhat 
complex  portion  of  this  installation,  which  can  scarcely  be 
followed  from  the  small  scale  drawing,  the  illustration  (Fig.  1), 
is  given,  which  will  elucidate  this  particular  portion.     The 
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Fig.  4.— Tipping  Teay  Conveyoe. 


valves,  by  which  the  coal  is  withdrawn.  The  upper  view  is 
a  longitudinal  section  through  one  of  the  boiler  houses,  showing 
thejcomplete  path  of  one  of  the  gravity-bucket  conveyors 
from  the  receiving  terminal  under  the  reserve  coal  store  to  the 
front  wall  of  the  boiler-house  where  it  ascends  to  the  level  of  the 
monitor  in  the  roof,  traverses  horizontally  over  the  active  coal 


plan  view  shows  the  driving  terminal  of  one  of  the  tip-tray 
conveyors,  together  with  its  driving  ■  motor,  countershaft 
and  gearing.  The  second  tip-tray  conveyor — which  is  only 
indicated  in  dotted  lines — is  not  yet  installed,  as  has  been 
already  mentioned.  At  the  extreme  left  of  the  plan  view  the 
tension  end  of  the  gravity-bucket  conveyor  which  feeds  boUer- 


Cross  Section  B.B 


Elevation. 
Fig.  5.— General  Aeeangement  of  Coai,  Ha:jdlino  Plakt.     (The  British  Celhilose  &[Chemica!  Company.  Ltd.; 


store  in  the  boiler-house  to  the  other  terminal,  where,  also,  the 
electric  motor  for  driving  the  conveyor  is  situated.  It  will 
be  seen  from  this  longitudinal  section  that  the  unper  run  of 
each  gra-vity-bucket  convej-or  passes  between  the  upper  and 
the  lower  runs  of  the  two  tip-tray  conveyors,  so  that  it  can 


house  No.  1  is  shown.  Immediately  after  leaving  the  tip-tray 
conveyor  with  its  load,  the  gravity-bucket  conveyor  passes 
over  an  Avery  continuous-weigher  conveyor,  which  auto- 
matically records  the  amount  of  coal  passed  over  it. 

In  the  longitudinal  elevation  above  the  plan  may  be  seen, 
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in  cross  section,  the  two  tip-truy  conveyors  with  the  duph'x 
vjilves  over  hv  which  tlicy  are  fetl  from  any  part  of  the  coal 
bin;;.  Tlu'  coal  slides  down  from  these  conveyors  into  a 
stationarv  filler  which  delivers  the  coal  on  to  the  lower  run 
of  the  gravity-bucket  conveyor.  The  upper  and  lower  runs 
are  5  ft.  8.V  in.  apart,  in  order  that  the  upi)er  run  can  have  a 
•clear  path  throutih  between  the  up])er  and  lower  runs  of  the 
tij)-trav  conveyors.  Sections  A — B  of  this  drawing  clearly 
show  the  |)oints  at  which  the  tip-tray  conveyors  discharge 
into  the  shoot  which  communicates  with  the  filler.  The  ste])s 
and  gangwav  over  the  gravitv  conveyor  may  also  be  .seen.  In 
section  ('  Da  view  of  the  gravity-bucket  conveyor  is  repre- 
sented, and  the  method  by  which  thi'  small  driving  power  for 
the  weighing  machine  is  taken  from  this  conveyor  is  also 
shown. 

C0N.STRUCTIOX    OF    THE    COXVEVOHS, 

The  gravity-bucket  conveyors  {liee  Fig.  3,  which  gives  four 
views  of  these)  consist,  as  is  well  known,  of  an  endless  trail?  of 
tip])ing  buckets  linked  together,  and  so  arranged  that  whether 
the  conveyor  is  being  led  horizontally,  vertically  or  at  any 
intermediate  angle,  the  buckets  always  remain  normal  to  the 
horizontal  plane  until  they  encounter  the  trijjping  gear,  when 
they  are  forcibly  tipped  and  emptied.  Immediately  after  this 
process  they  assume  their  normal  jwsition  once  again,  being 
sup|)orted  on  pivots  well  above  their  centre  of  gravity.  The 
■endless  moving  chain  of  these  conveyors  is  always  in  balance, 
and    when   empty   will    stop   at   any   position  ;     the   driving 


power  re([uired  is  therefore  merely  what  is  necessary  in  order 
to  overcome  frictional  resistance.  |ilus  that  in  actual  foot- 
pounds necessary  to  lift  the  weight  of  the  ccal  from  the  receiv- 
ing ho])per  to  just  above  the  bunkers.  The  chain  links  are 
bushed  and  the  supporting  rollers  are  carried  on  the  bushes, 
and  not  only  are  the  ])arts  interchangeable,  but  the  axles  and 
bucket  studs  al.so.  In  practice  it  has  been  found  that  where 
lubrication  is  thoroughly  attended  to  during  the  earlier  stages 
of  the  installation,  fine  smooth  surfaces  are  obtained  in  all  the 
various  ])arts  of  the  chain.  Each  individual  bucket  is  stanqjcd 
out  of  one  sheet  of  mild  steel.  The  driver  and  wheel  curve 
bearings  are  made  self-aligning,  with  large  bearing  surfaces, 
thus  avoiding  binding  and  extra  friction  in  the  ilriving  gear 
i-,!Ml  shafting. 

Tu'-Tk.w  Conveyohs. 

With  the  tip-tray  conveyor.s  (Fig.  4),  the  discharge  is  in' 
dependent  of  the  track,  and  each  pair  of  rollers  keeps  to  the 
normal  rails,  the  tipping  being  effected  by  a  lever  attached  to 
the  forward  end  of  each  unit.  The  adju.stable  tri[)))ing  gear  is 
raised  into  ])osition.  and  as  the  lever  engages  with  the  tripper 
the  buckets  are  discharged.  At  the  driving  end  the  units  are 
guided  round  the  terminal  by  an  attacjiment,  and  tvhen  leaving 
this  the  units  of  the  tray  hang  down  in  a  vertical  direction  in 
order  not  to  impede  the  fall  of  the  material  conveyed,  in  the 
event  of  no  delivery  shoot  being  found  desirable.  The  chains 
with  their  guide  rollers,  in  these  conveyors,  are  the  same  as 
those  used  in  tlie  gravitv-bucket  convevors. 


The    Advantages  of   Mechanical    Handling. 


Lenin  on    the   Taylor   System. 


By     K. 

~\\J  E  in  this  countrv  have  not  hitherto  regardedMessrs. Lenin. 
y  V  Trotsky  &  ('om])any  as  exactly  pioneers  of  efficient 
industrial  organisation,  but  if  reports  of  recent  speeches 
are  to  be  taken  as  accurate,  it  would  a]ipear  that  the  advan- 
tages of  cajiitalistic  production  and  distribution  are  rapidly 
forcing  themselves  into  the  minds  of  the  present  rulers  of 
Russia.  According  to  one  report  Lenin  is*  stated  to  have 
told  an  audience  of  workers  that  ""  we  must  introduce  piece- 
work, the  Taylor  sy.stein  and  .so  on.  We  must  compare  the 
pi'.y-roll  with  the  general  total  of  production.  We  must  use 
the  most  valuable  scientific  attainments  in  the  analvsis  of 
mechanical  motions  during  work,  in  dismissing  superfiuous 
and  useless  motions,  in  determining  the  most  correct  methods 
of  work,  the  best  systems  of  accounting  and  control.  We 
must  introduce  in  Russia,  the  study  and  the  teaching  of  the 
Taylor  sy.stem  in  its  systematic  trial  and  adaptation." 

The  Eliminatiox  of  Useless  Motion. 

If  this  is  indeed  the  case,  we  can  only  say  that  M.  Lenin 
is  wise  in  his  generation,  for  the  future  trade  of  the  world 
undoubtedly  belongs  to  the  nation  that  can  best  and  most 
quickly  adapt  itself  to  supplying  the  needs  of  the  world  at  the 
highest  rate  of  efficiency  and  with  the  least  exj)enditijre  of 
physical  energy,  and  one  of  the  chief  elements — perhaps  the 
chief  element-  in  both  these  factors  is  the  elimination  of 
■"superfluous  and  useless  motions,"  that  is  to  say,  by  stringent 
economy  of  man-|)0wer,  now,  more  than  ever,  necessary  to 
those  nations  whose  man-power  has  been  so  vastiv  depleted 
by  the  toll  of  war. 

At  the  back  of  every  problem  of  industrial  organisation  lies 
the  question  of  the  most  effective  distribution  of  human  energy, 
mental  as  well  as  ])hysical.  though  it  is  only  the  latter  activity 
Avhich  can  be  compared  with  the  work  of  a  machine,  and  we 
all  know  that  for  the  same  capital  cost  a  machine  will  perform 
an  immeasurably  greater  amount  of  work  than  a  man.  When 
labour  was  cheap,  the  cost  of  handlini;  was  looked  ujion  without 
much  concern.  It  was  often  cheaper  to  take  on  an  extra 
man  or  two  than  to  put  in  a  conveyin<j  plant,  but  with  labour 


RKKI). 

at  its  present  price,  no  manufacturer  can  afford  to  neglect 
the  possibility  of  being  able  to  reduce  the  cost  of  handling, 
either  by  substituting  machine  labour  for  manual  labour  or 
reducing  the  time  occu])ied  in  the  handling  processes.  The 
particular  system  em])loyed  will,  of  course,  vary  with  the  size 
and  lay-out  of  the  factory  and  the  nature  and  quantity  of 
material  to  be  handled. 

The  Unreliability  of  Man  Power. 
Not  only  is  the  labour  of  a  man  trifling  in  comi>ari,son 
with  the  performance  of  a  machine  of  the  same  capital  cost 
as  a  man's  life-time,  but  the  supersession  of  man-power  by 
motive  power  is  further  necessitated  by  its  unreliability. 
Machines  do,  of  course,  break  down,  accidents  occur,  re])airs 
and  renewals  are  constantly  necessary.  These  disabilities  a 
machine  shares,  though  not  to  the  same  extent  with  a  man. 
Where  the  superiority  of  a  machine  as  an  item  of  energy 
ex])enditure  is  triumphantly  vindicated  is  in  the  sphere  of 
what  we  may  call  "  temperamental  unreliability."  It  has  no 
worries,  dome.stic  or  pecuniarv,  to  brood  over  and  so  lower 
its  interest  in  the  task  in  hand,  it  is  immune  to  all  alluring 
counter  attractions  :  it  smokes  not,  neither  does  it  drink 
(using  those  terms  in  their  popular  significance  and  not  in 
relation  to  fuel  combustion  and  lubrication).  It  is  impervious 
alike  to  cajolery  and  threats  :  it  carries  no  "  ticket  "  and  is 
not  subject  to  Trade  Union  rules.  Once  properly  going,  it 
will  continue  to  do  its  work  without  ])ausc  for  rest  or  refresh- 
ment, and  in  some  cases  at  least  a  mechanical  handling 
appliance  will  go  on,  like  Tennyson's  brook,  practically  for 
ever. 

The  Shoot  and  RrxwAV. 

For  instance,  the  a])paratus  shown  in  Fig.l  illustrates  a  s])iral 
c'lute  handling  tea  cliests  in  a  large  warehouse,  and  has,  once 
installed,  a  practically  uidimited  capacity,  and  apart,  of  course, 
from  repairs  or  renewals,  the  initial  cost  of  the  installation  is 
the  whole  expense,  since  no  power  whatever  is  required  to 
drive  it.     In  this  case  the  shoot  serves  a  gra\'ity  con\eyor 
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at  its  starting  point.  Such  shoots  may  be  either  straight  or 
spiral,  as  eircumstanees  may  require,  and  they  may  be  with  or 
without  rollers.  Generally,  their  gradients  are  sufficiently  steep 
not  only  to  render  rollers  superfluous,  but  also  to  require  some 
brake  action  to  reduce  the  speed  of  the  packages.  Such  brakes 
are  usually  fitted  at  the  sides  ;  but,  if  without  rollers,  the  shutes 
have  sometimes  to  be. so  steep  that  the  goods  are  subject  to 


Fig.  1. — SputAi  Cjute  feeding  a  Gravity  Runway  with  Tea  Chests, 
(Messrs.   Kownson,  Drew  &  Clj-desdale,  Ltd.) 

considerable  impact  and  concussion.  In  such  cases,  runway 
shoots  with  more  moderate  gradients  may  be  substituted 
with  advantage.  The  gravity  runway  is  now  a  familiar 
sight  and  is  too  well  known  for  detailed  description.  It  was 
enormously  popularised  during  the  war  for  handling  munitions 
and  stores,  whilst  the  use  of  the  "  humper  "  has  greatly 
increased  the  utility  of  this  conveyor  by  enabling  the  gradient 
to  be  renewed  as  often  as  required  to  complete  the  conveyance 
to  any  distance.  Humpers  can  be  either  fixed  or  portable 
and  are  worked  by  light  petrol  or  electric  motors.  The 
gravity  runway  has  a  special  advantage  in  the  handling 
of  material  of  a  fragile  or  breakable  nature,  owing  to  its 
gentleness  of  motion.  Shoots,  which,  of  course,  work  by 
gravity,  and  usually  have  a  fairly  steep  incline,  cannot  be 
used  for  very  heavy  articles  or  goods  easily  liable  to  breakage 
unless  fitted  with  rollers  and  brakes,  but  for  loose,  dry  material 
or  for  such  things  as  forgings,  castings,  jiackages,  papers, 
metal  blanks,  and,  if  not  too  steep,  wooden  boxes,  tea  chests, 
&c.,  shoots,  with  or  without  rollers,  are  a  very  useful  device 
for  saving  labour  besides  being  very  convenient  and  taking 
up  little  room. 

Mechanical  Appliances  and  Cost  of  Distribution. 

The  adoption  of  such  methods  of  handling  material  is 
bound  to  take  place  in  all  large  stores,  warehouses  and  big 
distributing  centres  in  a  manner  similar  to  the  development 
of  mechanical  handling  in  manufacturing  processes,  whilst, 
where  the  use  of  gravity  power  is  impossible,  the  greatly 
extended  use  of  steam  and  electric  power  enormously  simplifies 
the  handling  problem.  How  far  mechanical  inventions  may  be 
applied  to  increase  the  facility  and  cheapen  the  cost  of  dis- 
tribution it  is  difficult  to  say.  As  Mr.  J.  A.  Hobson  has  pointed 
out,   the   automatic   machine   for  distributing   matches   and 


sweetmeats  is  adapted  to  most  forms  of  routine  consumption. 
In  the  larger  stores  many  kinds  of  labour-saving  machinery 
are  already  employed.  As  steam  or  electric  power  is  adopted 
more  'widely  in  the  local  transport  services,  the  retail  distri- 
bution of  goods  from  a  large  single  centre  is  likely  to  proceed 
apace,  and  a  displacement  of  human  labour  by  machinery 
similar  to  that  which  is  taking  place  in  manufacture  wiU 
take  place  in  distribution.  So  far  as  the  wants  of  large  classes 
of  the  public  become  regular  and  their  consumption  reason- 
able in  quantity,  machinery  will  unquestionably  take  over 
the  labour  of  distribution,  especially  in  the  large  towns, 
which  are  absorbing  in  a  way  convenient  for  mechanical 
distribution  a  larger  proportion  of  the  consuming  public. 
With  each  new  encroachment  of  machinery  into  the  domain 
of  the  distributing  trades,  the  characteristics  of  machine 
industry,  enlarged  mass  of  the  business,  increased  area  of 
the  market,  increased  inter-dependence  and  increased  speciali- 
sation^will__be  clearly  discernible. 

Bucket  Elevators. 

Elevators  of  the  bucket  type  have  been  in  existence  in 
some  form  or  another  for  many  centuries,  their  longevity 
being  aneloquent  testimony  to  their  simplicity  and  convenience. 
The  earliest  known  forms  usually  consisted  of  earthenware 
gourds,  or  pots,  chiefly  used  for  drawing  water,  and  operated 
by  man  or  animal  power.  Their  modern  development  had  to 
wait  for  the  advent  of  steam  and  electric  power.  They  are 
now  extensively  used  for  many  different  purposes,  the  buckets 
being  almost  invariably  of  the  gravity  type,  to  allow  the 
material   to   be   carried  horizontally,   vertically,   or   at   any 


Fic 


,  2 — Bucket  Elev.itor  Handling  Sand  in  an  Iron-  Foundry". 
(Messrs  Rownson,  Drew  &  Clyde.sdale,  Ltd.) 


requisite  angle,  without  thf  equilibrium  of  the  buckets  being 
di.sturbed.  A  bucket  elevator  (Fig.  2)  is  sliown  carrying  sand 
in  a  Glasgow  iron  foundry  troni  a  bunker  below  ground  level 
up  to  a  50  ton  hopper.  I  he  hojiper  is  provided  with  four 
sliding  doors,  operated  by  a  rack  and  pinion,  whence  the  sand 
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is  discharged  through  shoots  into  the  moulding  boxes.  The  eai)a- 
city  of  the  plant  is  30  tons  per  hour.  The  independent  type  of 
bucket  elevator  possesses  di.stinct  advantages  in^'cases  where 
boiler  houses  are  small,  or  are  so  arranged  that  a  coal  elevating 
and  conveving  ])lant  cannot  conveniently  be  jnit  down.  In 
such  casesa  single  elevator  can  be  fitted  to  crch  bcilcr  or  one 
to  everv  two  boilers.     \  Inrge  number  of  such  plants  Inis  been 


Fio.  3. — Automatic' Starting  and  Stopping 
Device  for  Bucket  Elevators. 


erectecTby  Messrs.  Ed.  Bennis  &  Company,  Ltd.,  and  they  are 
usually  fitted  with  a  patent  self-starter  and  stopper  (Fig.  3). 

Automatic  Control. 

This  automatic  appliance  greatly  enhances  the  value  and 
adds  to  the  convenience  of  the  elevator.  The  shoots  which 
feed  the  fuel  from  the  elevator  head  to  the  hopper  or  store  are 
swung  on  a  balanced  lever  supported  by  the  elevator  head  ; 
the  tail  end  of  the  shoot  being  supported  by  means  of  a  chain, 
rod,  or  wire  rope,  as  may  be  most  convenient.  The  elevator 
feeds  the  coal  into  a  small  hopper  forming  the  upper  end  of  the 
shoot.  When  the  shoot  is  emptv,  the  weight 
on  the  balance  lever  draws  the  belt  on  to  the 
driving  pulley  through  a  parallel-link  motion, 
so  that  the  elevator  is  running.  When  the 
shoot  fills,  it  overbalances  the  balance  lever 
and  pushes  the  strap  fork  on  to  the  loose 
pulley,  and  the  elevator  i.s  brought  to  a  stop. 

When  the  shoots  are  about  half  empty  the 
balance  lever  comes  into  operation  again, 
and  the  elevator  starts  up.  By  this  means 
there  is  always  a  sufficient  supply  of  coa 
to  keep  the  hoppers  full,  but  the  elevator  is 
never  allowed  to  overflow.  The  rate  of 
revolution  of  the  rotary  feed  can  be  altered 
by  the  raising  or  lowering  of  a  handle.  The 
device  can  be  applied  to  any  existing  ele- 
vator. By  its  use  the  elevator  is  prevented 
from  overfeeding  the  stoker  hoppers,  and 
dribbling  of  fuel  down  the  back  of  the 
elevator  through  over-feeding  is  eliminated. 
Return  shoots  to  the  coal  are  rendered 
unnecessary.  When,  the  hoppers  are  full  the 
elevator  .stops  running,  thereby  greatly  reducing  wear  and  tear  ; 
the  automatic  action  of  the  elevator  enables  close  attention 
to  be  dispensed  with  :  the  ojjeration  is  smooth  and  noiseless, 
the  mechanism  simple  in  design  and  .strong  in  construc'tion. 

The  Problems  of  Ash  Removal. 

Neither  the   bucket  elevator,  however,   nor  the   ordinary 
steel-link  conveyor  is  specially  adapted  for  removing  ashes 


-  though  the  former  is  still  largely  used  on  account  of  its 
simplicity — the  wear-and-tear  costs  being  usually  in  excess 
of  the  best  economic  practice.  With  the  employment  of 
larger  and  more  numerous  boiler  units  per  installation  the 
])roblem  of  ash  removal  assumes  serious  ])roportions.  The" 
l)neumatic-suction  system  justifies  itself  for  large  plants,  but 
its  emplovment  on  economical  grounds  is  not  to  be  recom- 
mended in  small  boiler-houses.  For  the  latter,  preference  is 
given  to  a  sim])le  .steam-jet  conveyor.  In  both  cases  it  is 
desirable  to  avoid  long  liends,  as  the  ashes  always  tend  to 
travel  in  a  direct  line,  and  bends  interfere  with  their  ])rogress 
by  deflecting  the  air  current  and  considerably  increasing  the 
wear  and  tear,  whereas  a  sharp-angled  bend  can  be  arranged 
so  as  to  have  the  wearing  parts  much  thicker  and  easily 
removed  and  replaced,  whilst  if  the  steam  nozzle  is  placed'at 
the  bend  it  will  help  to  keep  the  ash  and  clinker  from  the 
sides  of  the  liners.  A  ty])ical  steam-jet  conveyor  serving 
two  water-tube  boilers  and  delivering  the  ashes  into  an 
overhead  storage  tank  is  shown  in  Fig.  4-. 

The  Handling  of  Raw  Cotton. 

The  suction  svstem  of  conveving  is  also  u.sed  for  handling 
raw  cotton,  whilst  it  is  now  generally  recognised  as  su]ierior 
to  any  other  method  for  transportin<i  grain.  The  bucket 
elevator,  with  canvas  slings  as  buckets,  is  still  largely  used, 
and  is  both  serviceable  as  well  as  cheaper  in  construction  and 
operation,  but  it  suffers  from  the  very  great  drawback  of 
requiring  much  additional  hand-labour  in  feeding  the  grain 
to  the  elevator.  The  jineumatic  system,"  on  the  other  hand, 
dispenses  altogether  with  manual  feeding,  the^  flexible  pipe 
can  be  taken  to  any  part  of  the  ship,  and  it  is  quite  indejjendent 
of  restrictions  imposed  bv  variations  in  freeboard  and  depth 
of  hold,  which  hinder  and  in  some  cases  render  impossible, 
the  use  of  a  bucket  elevator.  It  is  also  a  healthier  process,  as 
there  is  no  dust  to  interfere  with  the  breathing  or  irritate  the 
eyes  of  the  men  employed,  whilst  the  grain  itself  undergoes 
an  improvement  by  aeration. 


■'//.'//:7/// 


Fig.  4. — Steam  Jet  Con- 
veyor FOR  DeLFVERING 
Ashes  from  two  Water- 
tube  B01LER.S  INTO  Over 
BEAD    Storage  Tank. 


The  Belt  Coxvf.yor. 
It  is  a  truism  to  say  that  it  is  desirable  to  handle  material 
as  little  as  possible.  Money  spent  on  moving  material  from 
one  place  to  another  adds  no  value  to  the  material  handled, 
and  for  that  rea.son  the  economy  of  conveying  plant  is  an  all- 
important  consideration.  Given  favourable  conditions,  the 
belt  conveyor  is  undoubtedly  the  best  general  utility  conveyor, 
and  usually  the    most  economical,  but  in  large  works,  par- 
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ticularly  in  power  stations,  it  is  not  at  all  unusual  to  find  two 
or  three  types  of  conveyor,  each  doing  the  work  it  is  best 
adapted  for.  while  many  notable  installations  have  been  com- 
pleted during  the  last  year  or  two  in  which  hand  labour  is  com- 


cessful  results  during  the  past  months,  where  the  coal,  brought 
to  the  boiler  house  by  barge  or  truck  is  discharged  by  crane 
and  grab  or  lifting  magnets  in  the  one  case  or  by  rotary  end 
truck  tijjpers  in  the  other,  carried  by  steel  link  conveyors 


Fig.  5. — End  Truck  Tipper  Deliveri>;g  Coal  Tubs  to  Underground  Hopper. 


Fig  G. — Boiler  House  Conveyor  with  Automatic  Tipping  Device. 


pletelv  eliminated  exceijt  for  iiianipulative  and  supervisory  to  bucket  elevators,  and  passed  on  to  tray  conveyors  which 
purposes  Messrs  Babcock  c\c  WUcox,  Ltd.,  and  Messrs.  tip  the  coal  automatically  into  the  hoppers  of  mechanical 
F-aser  &  Chalmers    Ltd.,  have  achieved  several  highly  sue-     stokers,  or  elsewhere  as  the  case  may  be. 
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A  Gas  Works  Installation. 
Fig.   5  .shows  a  coal-ti]>|iiiii;  device  over  a  tnick   liop])er 
installed   in  a  gas  works.     The  coal   is   received   on  a  tray- 
conveyor,  taken  to  a  coal-breaker,  and  thence  to  the  disin- 


the  .same  line  of  rails  for  both  plants,  as  it  is  not  intended 
that  both  units  should  be  in  operation  simultaneously  at 
any  time.  A  turntable  has  been  installed  on  the  iiuoming 
line  in  order  that  any  truck  which  mav  arrive  otherwise  than 


Flrj. 


-C'o.NVEViNu  Akkange.mkxt  Usinu  Cunvevok  and  Bucket  Ei,evators. 


Fu:.  8. — SmrpiNG  Coxveyor  Loading  Large  Vessel  wmi   Iron  Ore. 


tegrators,  and  tiiuilly  carried  by  a  {gravity  bucket-convevor 
into  the  overheail  bunkers.  In  this  case  end-door  wagons  are 
employed  to  bring  the  coal  to  the  works,  and  they  arrive  on 


with  the  end  door  foremost  can  be  turned  round  before  pro- 
ceeding to  the  discharging  ])oint.  The  track  hop])er  will  hold 
15  tons.     The  coal  is  delivered  through  an  adjustable  valve 
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at  the  base  of  the  receiving  or  track  hopper  on  to  a  jigging  feed 
supplying  the  coal  in  a  uniform  stream  to  the  receiving  ter- 
minal of  the  tray-conveyor.  An  electric  capstan  is  provided 
for  hauling  the  wagons  from  the  line  to  the  tipping  point, 
and  for  conveying  the  empties  to  the  siding  for  the  returning 
trucks.  A  \new  of  the  ascending  and  descending  tray  con- 
veyors is  shown  in  Fig.  7.  A  boiler  house  belt  conveyor  over 
bunkers  equipped  with  travelling  tripper  for  evenly  distri- 
buting to  all  parts  of  the  bunkers  is  illustrated  in  Fig.  6.  It  is 
fitted  with  dirt-tight  decking  protecting  the  return  belt  and  ball- 
bearing idlers. 

The  subject  of  mechanical  handling  seems  inexhaustible, 
but  a  brief  reference  may  be  made  to  shipping  plants,  of  which 
Messrs.  Fraser  &  Chalmers  have  a  number  of  successes  to  their 
credit.  The  cost  of  loading  by  belt  conveyor  shipping  plants 
shows  an  enormous  saving  over  most  other  means  of  shipping. 

In  many  cases  no  preparation  of  the  site  has  been  necessary. 
A  spot  is  selected  where  deep  water  can  be  obtained  fairly 
near  the  shore,  and  the  plant  erected  to  load  the  boat  standing 
in  this  deep  water.  Buoys  are  provided  to  moor  the  ship  to 
for  the  few  hours  that  loading  takes,  but  no  further  preparation 
is  required.  This  effects  an  enormous  saving  when  compared 
with  the  piers,  breakwaters,  &c.,  that  have  to  be  erected  for 
most  forms  of  loading. 

Another  point  in  favour  of  this  method  is  the  high  rate  of 
discharge  obtained  which  often  reaches  1,500  tons  per  hour. 
Loading  can  be  commenced  directly  the  hatch  covers  are  off — 
there  are  no  cumbersome  shoots  to  place  in  position — no 
wagons  to  be  shunted,  tipplers  worked,  or  large  gangs  of  men 
to  be  organised.  One  man  opens  the  hopper  valve  feeding 
the  material  to  the  belt,  the  belt  carries  its  load  to  the  hold, 
and  the  boat  is  easily  loaded  and  away  in  one  tide — besides 
the  low  cost  of  loading  it  enables  much  better  freight  rates 
to  be  obtained,  discounts  any  chance  of  demurrage,  and 
cannot  be  affected  by  labour  troubles  as  the  one  or  two  men 
required  can  be  permanent,  reliable  men.  The  method  of 
loading  for  these  belts  necessarily  varies  according  to  condi- 


tions and  materials  to  be  shipped.  In  Fig.  8  is  shown  a 
bucket  conveyor  ore  shipping  plant,  designed  for  loading 
2,400  tons  per  hour.  A  large  cantilever  bridge  carries  the 
main  conveyor  with  a  telescopic  structure  at  the  extreme  end 
for  discharging  direct  over  centre  of  steamers'  holds.  The 
feed  end  of  the  conveyor  extends  into  a  tunnel  underneath  the 
store  heaps,  and  is  fed  through  suitable  openings  at  difierent 
points. 

Large  handling  at  most  of  our  ports  shows  a  range  of  labour- 
saving  devices  so  great  and  of  so  many  adaptations  to  an 
infinite  variety  of  purposes  that  it  would  be  impossible  to 
describe  them  in  one  short  article,  but  in  general  they  will  be 
found  to  follow  the  principles  of  those  already  described. 
Without  them  the  multifarious  articles  required  by  modern 
civilisation  could  never  be  distributed  with  such  wonderful 
rapidity  as  they  are  and  without  hopeless  confusion  and  con- 
gestion. 

The  Aeri.\l  Ropeway. 

Other  forms  of  mechanical  handling  there  is  no  need  to 
mention  here,  and  the  use  of  the  aerial  ropeway  for  carrying 
human  freight,  an  interesting  development  of  which  the  writer 
recently  saw  in  Switzerland,  does  not  come  within  the  scope 
of  this  article. 

Man,  we  are  told,  was  in  the  beginning  cursed  with  labour 
for  his  sins,  and  if  the  measure  of  his  perfection  is  the  amount 
by  which  he  can  shift  the  curse  of  labour  from  his  shoulders, 
humanity  is  greatly  in  the  debt  of  modern  manufacturers  of 
labour-saving  plant  for  having  lightened  its  load  by  no  incon- 
siderable amount,  and  if  "  the  race  is  to  the  swift  "  then 
whoever  succeeds  in  handling  his  goods  most  quickly  and  with 
the  least  employment  of  costly  labour  is  bound  to  come  out  a 
winner.  It  is  greatly  to  be  hoped  that  the  efforts  now  being 
made,  as  in  this  number  of  The  Electrician,  to  explain  and 
popularise  the  mechanical  handling  of  materials  will  help  to 
ensure  to  this  country  the  position  of  pre-eminence  which  it 
has  always  held  in  the  comity  of  nations,  and  which  the  genius 
of  the  race  demands. 


Electrical   Grab    Transporters    for   Han-Yeh-Ping. 

Grabbing   Ore    from    Steamers   Cheaper   than    Chinese    Hand    Labour. 


By    H.    .1.    SMITH,    M.I.MccU.E. 

(Member  of  the  Engineering  Society  of  China). 


THE  Han-Yeh-Ping  Iron  and  Cbal  Corporation  is  the 
largest  industrial  undertaking  in  China,  having  a  capital 
of  over  60  million  dollars,  and  finding  direct  employ- 
ment for  about  2.3,000  persons.  The  shareholders  and  manage- 
ment are  entirely  Chinese,  although  the  Japanese  have  lent 
financial  assistance  on  terms  exceedingly  advantageous  to 
themselves.  The  writer  joined  the  staff  temporarily  whilst 
installing  the  transporters  described  below. 

The  properties  owned  by  the  Company  are  situated  along 
the  valley  of  the  Yangtzse  Kiang,  and  they  contain  all  the  raw 
products  necessary  for  the  production  of  iron  and  steel.  The 
iron  and  manganese  mines — and  also  the  limestone  and 
dolomite  quarries — are  situated  in  the  Tayeh  district  of  the 
province  of  Hupeh  ;  the  pirincipal  deposits  of  iron  being  in 
the  Lion,  Shark  and  Elejjhant  Hills,  all  adjacent  and  connected 
to  the  river  bank  at  Sz-hui-yai  by  19  miles  of  standard  gauge 
railway,  also  the  property  of  the  Company.  These  iron  mines 
are  worked  on  the  open  cast  system,  the  total  ore  in  the  three 
deposits  being  estimated  at  .seven  hundred  million  tons.  The 
writer  thinks  it  possible  that  the  three  bodies  mentioned  may 
be  huge  outcrops  of  an  enormous  deposit  at  greater  depth. 

Coal  Mixes  and  Coke  Making  Plant. 
The  coal  mines  and  coke-making  plant  are  at  Pinghsiang  in 
the  province  of  Kiang-si.  The  seventy  miles  of  railway  from 
the  colleries  to  Chu-chow  on  the  Siang-Kiang — a  tributary  of 
the  Yangtzse — where  the  wharves  are  situated  for  shipping 
coal  and  coke  to  the  ironworks,  was  also  built  by  the  Han  Yeh 
Ping  Company.     Part  of  the  line  has  since  been  -sold  to  the 


Government,  and  now  forms  a  section  of  the  future  Hankow  and 
Canton  Railway,  the  completion  of  which  will  bring  Hongkong 
within  nineteen  days  post  of  London. 

The  original  estimate  of  500,000,000  tons  of  coal  in  the 
Pinghsiang  district  may  be  modified  by  later  figures  ;  but  the 
present  output  of  600,000  tons  per  annum  could  easily  be  in- 
creased by  the  introduction  of  more  modern  machinery  and 
local  management.  The  blast  furnaces,  the  steel  making 
plant  and  the  rolling  mills  are  situated  at  Hanyang  on  the 
confluence  of  the  Yangtzse  and  Han  rivers,  which  place, 
speaking  approximately,  is  about  midway  between  the  deposits 
of  coal  and  iron.  These  iron  and  steel  works  are  under  the 
superintendence  of  Mr.  Z.  T.  K.  Woo,  Doctor  of  Science  and 
Master  of  Metallurgy,  Sheffield  University,  a  man  of  marked 
executive  ability.  He  is  ably  assisted  by  his  engineer,  Mr. 
Kwauk,  also  trained  at  Sheffield  and  a  graduate  of  the  same 
University. 

Steel  Works  Equipmekt. 

The  works  possess  a  fairly  modern  plant,  consisting  of  four 
blast  furnaces,  seven  Siemens-Martin  steel  furnaces,  and  a 
rolling  mill  which  turns  out  plates  suitable  for  shipbuilding 
and  sections  of  all  sorts  up  to  12  in.  Rails  are  also  rolled  in 
fairly  large  quantities  for  the  various  railways  in  China.  The 
older  portion  of  the  works  is  equipped  with  two  blast  furnaces 
each  capable  of  producing  100  tons  of  pig  iron  per  day.  The 
newer  extension  has  two  2.50-ton  units,  with  turbo-blowers, 
turbo-alternators,  and  other  details  equally  up  to  date.  The 
.steel  is  made  practically  from  the  raw  material,  as  the  only 
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srrap  available  is  the  shearings  from  the  output  of  tho  rolliiif; 
mills. 

The  Ton-tsu-pao  Iron  Works. 

Tho  new  ironworks  now  being  built  at  Ton-tsu-pao,  on  the 
Yaiigtzse  I'losc  to  the  iron  mines,  are  ])lanne(l  on  a  most 
ambitious  scale.  No  less  than  eight  4r)0-ton  blast  furnace  units 
are  projected,  the  first  two  of  which  are  now  being  erected. 
The  furnaces  are  of  American  manufacture,  but  the  turbo- 
blowers for  the  furnaces  and  tlie  turbo-generators  for  power 
jmrposes  are  being  supi>lie(i  and  erected  by  the  Fraser  & 
Chalmers  Engineering  Works  of  London.  The  boiler  installa- 
tion is  also  of  British  manufacture  (Babcock  &  Willcox). 
The  mechanical  appliances  for  unloading  and  loading  the  raw 
materials  and  finished  products  are  being  built  in  P^ngland. 

All  the  ore,  limestone,  coal  and  coke  for  the  Hanyang 
Works  is  carried  from  ti\e  Pinghsiang  and  Tayeh  Wharves  by 
the  companv's  own  tow  l)oats  and  lighters,  the  total  numbering 
21  steam  tugs  and  180  lighters.     The  present  output  of  iron 


This  necessitated  the?  building  of  cantilevers  of  considerable 
size  and  strength,  cajjable  of  bearing  large  grabs  at  work 
1.50  ft.  from  the  face  of  the  wall.  The  moving  load  is  nearly 
100  tons,  and  the  stresses  due  to  the  o])eration  of  the  grabs  is 
severe,  especially  when  the  machinery  happens  to  pick  U])  the 
two  11-ton  grabs  sinmltaneously  at  full  speed,  whilst  working 
at  the  extreme  end  of  the  cantilevers. 

The  cantilevers  and  anchor  arms,  together  with  the  columns 
and  bunkers  have  a  weight  of  .530  tons.  The  total  weight  of 
the  plant,  including  the  grabs  and  machinery,  is  680  tons.  The 
four  main  l)ridg('  girders  are  281  ft.  in  length,  and  37  ft.  in 
depth  at  the  centre,  each  girder  weighing  approximately  100 
tons.  The  bottom  chord  of  the  cantilever  arms  are  100  ft. 
above  low-water  mark. 

When  the  grabs  are  working  on  the  extreme  end  of  the 
cantilevers  there  is  an  upward  pull  of  120  tons  on  the  rear 
columns  supporting  the  anchor  arms,  this  being  equal  to  .30  tons 
per  column.     The  over-turning  moment  u  safely  counteracted 


Fio.  1. — Plant  at  Work,  River  in  Flood. 

Fro.  3. — Showing  Wind  Bracing  between  Bridges. 


Fig.  2. — Plant  during   Erection   showing   River  Banks 

AT  Low  Water.     River  to  Cantilever,  100  feet. 
Fig.  4. — Showing  Grabs  at  Work. 


and  steel  requires  the  unloading  at  the  Hanyang  Wharves  of 
about  3,000  tons  of  raw  material  per  day.  Until  recently  this 
work  was  done  by  Chinese  coolies,  but  the  great  rise  and  fall  of 
the  Yangtzse  river* — over  4-5  ft. — was  the  cause  of  considerable 
trouble  to  these  manual-  operations,  especially  in  wet  and 
wintry  weather,  and  it  was  considered  advisable  by  the 
Chinese  management,  in  spite  of  the  abundance  of  cheap 
labour,  that  it  would  be  more  economical  to  do  this  work  by 
mechanical  means. 

Yangtzse  Difficulties. 
The  decision  entailed  a  plant  of  some  magnitude  to  cope 
with  the  exceptional  circumstances.  When  the  river  is  in 
flood  there  is  2.5  ft.  of  water  alongside  the  wharf  (see  Fig.  1), 
but  at  low  water  about  100  ft.  of  foreshore  is  disclosed  (Fig.  2), 
and  lighters  can  tie  up  no  nearer  than  130  ft.  from  the  wall. 

*  The  rise  and  fall  of  the  river  is  not  tidal,  but   is  caused  by  the 
melting  of  the  snow  in  the  Himalaya  mountain.",. 


by  a  continuous  block  of  reinforced  concrete,  weighing  .500  tons, 
which  is  laid  under  the  four  columns  to  act  as  foundution  or 
loading  as  required.  The  six  holding-down  holts  to  each  column 
base  are  carried  down  and  anchored  to  a  grillage  which  em- 
braces the  loading  in  .such  a  manner  that  no  fracturing  of  the 
concrete  could  endanger  the  safety  of  the  j)lant.  Actually 
there  is  rarely  any  overturning  effect,  because  the  nest  of 
bunkers,  which  are  firmly  fixed  to  the  main  and  rear  columns 
under  each  transporter,  are  seldom  all  emptied  of  ore  at  the 
same  time.  The  total  capacity  of  these  bunkers  is  1,000  tons 
of  iron  ore.  They  serve  to  prevent  any  stopjiage  of  the  grab- 
bing operations  due  to  the  shunting  of  wagons,  but  need  not 
be  used  necessarily  as  the  grabs  can  discharge  their  load  direct 
to  the  30-tons  bottom  dump  steel  wagons  when  the  latter  are 
available. 

The  maximum  load  on  the  four  main  columns  is  approxi- 
mately 800  tons,  or  200  tons  ])er  column.     This  weight  is 
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supported  by  a  substantial  concrete  and  stone-fiiced  wall 
founded  on  the  mud  banks  of  the  Yangtzse.  Considerable 
piling  and  grillage  work  was,  of  course,  necessary  to  ensure 
stability,  and  the  bank  was  afterwards  well  pitched  with  an 
apron  of  slag  to  prevent  erosion.  The  writer  made  a  careful 
examination  of  the  work  after  the  annual  flood  had  subsided, 
and,  so  far  as  could  be  seen,  the  precautions  taken  were  all 
that  was  necessary.  The  levels  of  the  column  bases  were  also 
checked  without  finding  any  settlement,  unequal  or  otherwise 

Details  of  the  Unlo.\der. 

The  unloader  consists  essentially  of  two  transporters  50  ft. 
between  centres  apart,  braced  together  to  act  as  one  unit  of 
great  stability  against  wind  pressure  {see  Fig.  3).  Each 
transpcrter  is  fitted  with  a  Iravcllifig  carriage  from  which 


i  ii-T.  -J  —.Showing  Tkavellisg  Cabin  and  Grab. 

is  suspended  a  crane  capable  of  revolving  360  deg.,  whilst 
operating  a  grab  weighing  7  tons  when  empty  and  11  tons 
when  full  (Fig.  5).  The  total  weight  of  each  grab  and  its 
attendant  machinery  is  nearly  43  tons,  so  that  the  total 
moving  load  on  the  twin  transporters,  when  the  grabs  are  full, 
is  almcst  100  tons.  The  jibs  which  carry  the  rope  sheaves 
for  the  grab  ropes  form  part  of  the  crane  structure.  Each 
grab  is  operated  by  four  ropes,  i.e.,  two  closing  and  two 
dumping  ropes,  each  pair  being  capable  of  acting  as  sustaining 
ropes  (Fig.  6).  The  under-hung  portion  with  its  grab  and  load 
is  suspended  from  the  centre  of  the  travelling  carriage  by  a 
large  ball-bearing  mounted  on  trunnions  designed  to  ensure 
the  weight  being  equally  distributed  on  the  four  wheels  of  the 
traveller  under  all  conditions  of  grabbing.  As  each  grab  is 
capable  of  travelling  and  turning  a  complete  circle,  the  two 
working  in  co-operation  can  drop  into  any  part  of  a  ship's 
hatchway  90  ft.  in  length  without  moving  the  vessel.  Or, 
when  working  separately,  they  can  grab  from  two  holds  on 
smaller  craft.  • 

The  Electrical  Equipment. 

The  hoisting,  travelling  and  slewing  machinery  is  driven  bv 
separate  electric  motors,  each  set  being  controlled  by  one  maii, 
who  travels  in  the  machinery  cabin  with  the  grab,"so  that  he 
has  always  a  complete  view  of  the  operations. 

The  total  power  called  for  by  the  motors  on  the  transporter 
is  equal  to  500  b.h.p.  This  is  drawn  from  a  turbo-alternator 
working  close  to  the  blast  furnaces,  where  the  boilers  generate 
steam  by  burning  the  waste  gases  from  the  furnaces,  and  a 
small  coal  fire  for  auxiliary  and  ignition  purposes.  The  hi^h 
tension  current  from  the  alternator  is  converted  by  a  rotary 
converter,  fixed  near  the  transporter,  to  4-10  volts  direct 
current,  and  is  transmitted  to  the  collectors  on  the  travelling 
carriages  by  copper  mains  suspended  the  full  length  of  the 
.  bridges  by  ears  fixed  to  the  underside  of  the  cross-bracing. 

The  170  B.H.P.  hoisting  motors  are  of  the  series-wound  inter- 
polar  semi-enclosed  type  running  at  600  revs,  per  niin.,  which 
gives  a  rope  speed  on  the  drums  of  190  ft.  per  minute.  The 
automatic  circuit-breakers  were  set  to  318  amperes,  and  in 


all  cases  where  they  came  into  action  on  peak  loads,  the  grabs 
were  held  instantly  by  the  powerful  solenoid  brakes  provided 
for  the  purpose.  Even  when  the  maximum  load  ran  full- 
speed  into  the  hoisting  limit  switches  the  result  was  the  same, 
the  motor  being  di.sengaged  from  the  gearing  just  a  fraction  of 
a  second  before  the  brakes  gripped.  The  travelling  motors 
are  of  similar  type  65  b.h.p.  (115  amperes),  and  are  geared 
to  move  the  travelling  carriage  at  a  maximum  speed  of  740'ft. 
per  minute.  g 

The  15  b.h.p.  slewing  motors  can  turn  the  grab  through 
360  deg.  in  36  seconds,  this  being  equal  to  a  speed  of  200  ft. 
per  minute  when  measured  at  the  maximum  radius.  The 
electrical  control  and  brake  gear  supplied  with  the  slewing 
motors  was  altogether  too  fierce  in  its  action  of  starting  up 
and  shutting  down  for  the  work  which  had  to  be  done  bv  the 
mechanical  portion  and  it  was  necessary  to  rearrange  this  on 
the  site  until  the  results  became  satisfactory. 

Details  of  the  Switchgear. 
The  switchboards  are  jilaced  in  the  lo\ver  cabin  close  to  the 
controls  so  that  the  driver  has  command  of  all  the  instruments 
without    moving    from    the    footplate.     Besides    the    usual 


Fig.  (J. — Lowering  Grab,  75  feet  at  Low  Water. 

power  and  lighting  switches,  hand-guard  fuses  and  meter 
dials,  the  panels  are  fitted  with '  automatic  overload  and 
limiting  circuit -breakers,  which  bring  all  operations  to  a 
standstill  without  damage  to  the  jilant  in  the  event  of  sudden 
incapacity  befalling  the  driver.  The  difficulty  of  connecting 
the  main  leads  from  the  trolley  wire  collectors  on  the  travelling 
carriage  to  the  rotating  switchboard  in  the  machinery  cabin 
underneath  was  overcome  by  fitting  revolving  contactors 
over  the  centre  of  the  ball-bearing  races,  and  passing  the 
internal  wires  down  the  hollow  centre  designed  for  that 
purpose. 

The  whole  of  the  erection  work  and  foundations  was  carried 
out  by  Chinese  labour,  the  writer  being  the  only  European 
on  the  site. 
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Difficulties  of  Erection. 

Tlie  erection  of  the  stnu-ture  ]iroscnto(l  several  unforeseen 
(litliiiiltie.'*.  l)ecau.se  the  material  was  shipped  from  Kiij^'land 
at  the  time  when  the  Minister  of  Munitions  i)rohibite(l  the 
e.xjiort  of  .steel.  The  (Ontraetors  (The  Eraser  &  Chahners 
Knf;ineering  Works)  made  every  etToit  to  comjilete  the  ])lant, 
but  a  number  of  the  smaller  details  aiul  ail  the  tools  for  erection 
had  to  be  short-shi])])ed.  Makini;  tlie  tackle  in  China  entailed 
d  lot  of  work,  the  biggest  job  being  the  construction  of  two 
travelling  derricks  with  50  ft.  jibs,  capable  of  handling  5  tons 
each,  so  that  the  corbelling  of  the  two  cantilevers,  could  pro- 
ceed simultaneously.  A  lattice  .steel  mast,  cap<U)le  of  lifting 
5  tons  to  a  height  of  G.'ift.,  together  with  all  the  purchase 
tackle  necessary  and  three  double-geared  hand  winches,  were 
also  made  on  the  site.  These  tools  were  built  whilst  work 
on  the  foundations  was  in  ])rogress,  and  the  tackle  required 
first  was  completed  in  good  time  to  commence  work  on  the 
su])erstructure. 

After  the  columns  and  bunkers  had  been  erected  the  timber 
falsework  was  built  up  from  the  latter  to  carry  the  bottom 
booms  of  the  anchor  arms.  No  special  timber  could  be 
purchased  for  the  falsework  on  account  of  the  war  shortage, 
but  fortunately  the  sleepers  required  for  the  trackvvork 
round  the  plant  and  lines  leading  to  the  furnaces  arrived,  and 
were  utilised  for  the  jiurpose  wuth  good  and  economical 
results.  The  work  of  driving  75,000  J  in.  steel  rivets  on  the 
site  by  Chinese  labour  was  completed  without  difficulty, 
although  a  larger  percentage  failed  to  pass  inspection,  and 
had  to  be  cut  out,  than  is  usual  at  home.  Rut  the  final  work 
was  creditably  done. 

Deflection  Test.s. 
Finally,  the  bridge  work  was  put  through  exhaustive  tests 
for  deflection,  &c.  The  test  load  was  moved  along  the  bridge 
and  readings  taken  at  each  vertical  until  the  load  reached  the 
extreme  end  of  tlie  cantilever,  where  it  was  allowed  to  remain 
40  hours  before  the  final  readings  were  taken  at  the  verticals 
as  the  load  was  returned  to  the  end  of  the  anchor  arm.     Bv 


this  means  eacli  panel  and  the  nose  of  the  cantilever  showed" 
24  readings  under  varying  conditions,  with  a  like  number  at 
the  centre  of  the  anchor  arms. 

The  building  of  the  ])lant  was  comi>leted  without  accident 
to  men  or  nuiterial.  This  immunity  wias  accounted  for,  in 
the  native  mind,  by'  a  liberal  sprinkling  of  the  water  under 
the  cantilever  with  rice  purchased  by  general  subscrii^ion 
of  the  gang  to  ai>j)ease  the  water  gods.  This  unusual  method 
of  insurance  on  one  occasion  led  to  fighting,  because  the  man 
in  charge  of  the  pontoon — who  was  deputed  to  do  the  sprink- 
ling-was too  liberal  with  the  rice  around  his  own  craft. 
The  i)lant  went  to  work  without  a  hitch  after  the  Chinese 
chosen  as  drivers  had  learned  how  to  manipulate  the  controls, 
which  they  did  rapidly. 

Owing  to  the  grabs  having  to  be  hoisted  75  ft.  at  each 
lift  when  the  river  is  low  (see  Fig.  6),  and  then  travel  from  the 
end  of  the  cantilevers  to  the  burfkers  and  back,  a  total  move- 
ment of  650  ft.  for  each  grabbing  without  reckoning  the 
slewing  movements  and  the  smallness  of  the  craft  necessary 
to  suit  the  river  conditions,  the  rate  of  unloading  is  not  so 
rapid  as  would  otherwise  be  the  case.  The  machinery  is 
designed  to  unload  KX)  tons  of  iron  ore  per  hour  with  each 
grab  when  working  on  ocean-going  steamers,  or  craft  of  equal 
capacity  ;  but  the  best  results  obtained  by  the  Chinese 
drivers  when  unloading  the  small  lighters  was  700  tons  with 
one  grab  in  a  working  dav  of  10  hours. 

When  the  writer  left  China  the  plant  had  unloaded  270,000- 
tons  of  ore,  coke,  coal  and  limestone  without  an  atcident  of 
any  kind,  and  travellers  from  England  to  Central  China  were 
somewhat  astonished  to  find  unloading  appliances  there  equal 
to  anything  that  could  be  matched  against  them  by  any 
similar  undertaking  in  Great  Britain. 

In  conclusion,  the  writer  would  like  to  make  a  point  of 
the  fact  that  an  important  undertaking  under  Chinese  manage- 
ment and  in  China,  where  labour  is  plentiful  and  cheap,  have 
found  it  worth  while,  after  a  lengthy  trial  of  manual  labour, 
to  replace  the  coolie  bv  a  mechanical  contrivance  for  unloading 
material  in  bulk. 


"Toplis"  Horizontal  Luffing  Cranes  for  the  Royal 

Albert   Dock   Extensions. 


By    C.    T.     PKAKCE,    B.Sc. (Leeds). 


THE  crane  described  below  is  one  of  26  which  are  being 
constructed  by  Messrs.  Stothert  &  Pitt,  Ltd.,  Bath,  for 
the  Port  of  London  Authority.  The  cranes  are  to  be 
erected  on  reinforced  concrete  jetties  and  quays  at  the  Royal 
Albert  Dock  Extension  (South),  and  are  to  be  used  for  hand- 
ling all  kinds  of  general  merchandise.  The  maximum  load  is 
3  tons,  which  can  be  lifted  at  any  radius  from  60  ft.  to  the 
minimum  radius  of  20  ft.  ;  the  jibs  may  also  be  luft'ed  out  to 
65  ft.  radius,  at  which  radius  loads  up  to  2  tons  may  be  dealt 
with.  The  height  of  lift  above  the  quay  level  at  60"ft.  radius 
is  70  ft.,  and  the  hook  can  descend  a  further  45  ft.  below  this 
level,  giving  a  total  lift  of  115  ft. 

The  revolving  portion  of  the  crane  is  carried  on  a  high 
gantry,  which  has  a  portal  opening  between  the  legs  to  clear 
railway  rolling  stock  running  on  rails  laid  between  the  crane 
track  rails.  The  cranes  are  electrically  operated,  the  supply 
bemg  direct  current  at  440  volts,  and  is  taken  from  ground 
plug  boxes  placed  at  intervals  inside  the  crane  track  at  the 
ground  level.  The  gantries  are  built  up  from  rolled  steel 
sections  and  are  fitted  with  power  travelling  gear.  The 
revolving  superstructure  which  carries  the  jib.  tail  ballast 
jib  balance  weights,  hoisting  gear,  luffing  gear,  slewing  gear 
and  machinery  house  is  constructed  from  steel  plates,  angles 
and  channels,  and  is  of  the  "  mast  "  tvpe. 

The  mast  is  of  square  pyraniidical  form  tapering  towards  a 
footstep  bearing  at  its  lower  end  and  has  four  cast  steel  rollers 
attached  to  it  (one  roller  on  each  side  of  the  square)  which  bear 
against  and  revolve  on  a  horizontal  machined  circular  steel 
path  built  into  the  top  portion  of  the  gantry  ;  the  lower  end 


of  the  mast  is  fitted  with  a*mild  steel  pin  capped  with  a  bronze 
hemisphere  revolving  in  oil  inside  a  hardened  steel  cup  which 
rests  in  a  footstep  casting.  The  footstep  bearing  is  bolted  to 
and  spigoted  in  a  Warren  girder  which  is  an  integral  part  of  the 
gantry,  and  is  placed  over  the  portal  opening.  The  rollers  are 
fitted  With  eccentric  pins  which  are  easily  adjustable  in  case 
of  wear  and  any  slight  inaccuracies  of  workmanship. 

The  Mast  Type  of  Crane. 

In  the  mast  type  of  crane  the  moment  about  the  centre  line 
of  the  crane  caused  by  the  load  suspended  on  the  hook  and  the 
complete  revolving  portion  is  balanced  by  an  opposing  couple 
whose  arm  is  equal  to  the  length  of  the  mast  between  the 
centres  of  the  rollers  and  the  footstep  bearing,  and  the  hori- 
zontal forces  which  are  transmitted  to  the  gantry  at  these  two 
points  are  equal  tc^  the  moment  divided  by  the  length  of  the 
arm.  It  will  therefore  be  obvious  that  with  a  long  arm  such 
as  that  in  this  case  the  horizontal  forces  produced  will  be  com- 
parativelv  small,  and  will  permit  a  light  construction  of  the 
upper  portion  of  the  gantry. 

The  vertical  loading,  which  is  equal  to  the  weight  of  the 
revolving  jiortion  and  the  load  on  the  hook,  is  taken  direct  to 
the  lower  part  of  the  gantry  through  the  Warren  girder  ;  the 
centre  of  this  girder  adjacent  to  the  footstep  bearing  is  con- 
nected to  the  four  corners  of  the  gantry  by  a  horizontal  plane 
of  bracing  built  up  of  angles  arranged  as  a  cruciform  section  ; 
this  bracing  transmits  the  lower  horizontal  reaction  from  the 
footstep  bearing  to  the  corners  of  the  gantry. 

The  rollers  at  the  front  and  back  of  the  crane  take  thft 
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greater  loads,  the  side  rollers  being  only  required  to  take  any 
forces  produced  by  the  wind  blowing  sideways  on  the  super- 
structure and  to  centre  the  mast  in  its  circular  path  when 
slewing. 

Ballast  Arrangements. 
The  ballast  is  so  proportioned  that  the  horizontal  force  pro- 
duced on  the  front  roller  with  the  jib  at  60  ft.  radius  and  3  tons 
load  suspended  on  the  hook  is  equal  to  the  load  on  the  back 
roller  with  the  jib  at  20  ft.  radius  without  a  load  on  the  hook  ; 
this  allows  of  the  most  economical  distribution  of  the  material 
injthe  construction  of  the  mast  and  the  gantry  as  the  same 
amount  of  tension  and  compression  is  produced  in  members 
in  which  the  nature  of  the  stress  changes.  All  rope  pulleys 
used  on  these  cranes  are  built  up  of  steel  plates  riveted  to- 
gether and  fitted  with  patented  self-lubricating  bushes  fed 
from  an  oil  reservoir  of  sufficient  capacity  to  last  several 
months  without  refilling.  The  machinery  house  is  built  up 
from  red  deal  framing,  and  is  completely  covered  with  1  in. 
thick  matchboarding,  the  floor  boards  being  of  red  pine.  All 
the  woodwork  is  covered  with  fireproof  paint  and  the  house  is 
completely  lined  mside  with  fireproof  asbestos  sheeting. 

The  Control  Equipment. 

The  control  cabin  is  a  jjart  of  the  machinery  house,  but  is 
separated  from  the  latter  by  a  wood  jiartition.  A  door  fitted 
in  this  partition  provides  the  means  of  access  to  the  control 
cabin  from  the  machinery  house.  The  control  cabin  is  placed 
on  the  left<hand  side  of  the  crane  and  is  built  forward  of  the 
jib  foot  pin,  thereby  enabling  the  driver  to  get  a  clear  view  of 
the  load  under  all  conditions  of  working.  The  four  controllers, 
the  hoist  foot  brake  lever,  the  hoist  clutch  lever  and  the  slew 
brake  lever  are  so  arranged  in  the  control  cabin  that  the 
operator  may  easily  reach  any  of  them  without  changing 
his  position. 

The  switchgear  comprises  a  double  pole  main  switch  and 
fuses  combined  with  a  crane  protective  panel  arranged  for 
wall  mounting.  The  protective  panel  consists  of  two  150  amp. 
single  pole  contactor  type  circuit  breakers  operating  in  the 
main  circuit,  and  a  time  limit  overload  relay  is  arranged  in 
each  of  the  motor  circuits.  The  contactors  and  relays  are 
mounted  on  a  slate  base  and  are  totally  enclosed  in  a  sheet 
steel  case,  fitted  with  a  removable  wire  embedded  glass  front. 
The  contactors  of  the  protective  panel  are  automatically 
operated  by  an  auxiliary  control  panel  placed  in  the  driver's 
cabin.  The  auxiliary  panel  operates  in  the  shunt  circuit  and 
controls  the  shunt  operating  coil  of  the  circuit  breakers,  so 
that  when  the  switch  of  the  auxilia?}'  control  panel  is  closed 
current  is  given  to  the  operating  coils  of  the  circuit  breakers 
which  are  closed  through  the  puU  exerted  by  these  coils. 
New  Type  of  Hoisting  Controller. 

The  hoisting  controller  is  of  the  contactor  type  and  is  con- 
trolled by  a  miniature  master  controller.  This  type  of 
controller  is  used  in  order  to  avoid  the  manual  effort  required 
to  operate  an  ordinary  type  drum  controller  of  a  suitable  size 
for  controlling  a  .5-5  B.H.P.  motor. 

The  hoisting  contactor  panel  has  double  pole  reversing 
contactors  which  are  mounted  on  mica  insulated  steel  bars, 
and  are  totally  enclosed  in  a  sheet  steel  case  arranged  for  floor 
mounting.  AH  the  controllers  are  of  the  reversing  drum  tram- 
way type  with  crank  handles  and  are  fitted  with  interlocking 
rings  for  electrically  locking  with  the  crane  protective  panel. 

The  function  of  the  interlocking  rings  is  ae  follows  : — In  the 
event  of  any  controller  being  left  in  the  "  on  "  position  after  the 
circuit  breakers  have  been  opened  either  by  an  overload  or  a 
no  volt  trip  or  through  opening  the  hoisting  or  luffing  limit 
switches,  it  is  impossible  to  pass  any  current  through  the  shunt 
operating  coils  of  the  circuit  breakers.  All  controller  handles 
must,  therefore,  be  returned  to  the  "  o&  "  position  before  it  is 
possible  to  energise  the  operating  coils  and  so  close  the  circuit 
breakers. 

The  current  is  collected  from  plug  boxes  by  a  flexible  cable 
withfa  cab  tyre  sheathing.  The  other  end  of  this  cable  is  attached 
to  a  cable  drum  of  the  balanced  type.  Sufficient  cable  is 
allowed  for  the  crane  to  travel  50  ft.  either  side  of  the  ground 
box  to  which  the  cable  is  connected.     When  the  crane  travels 


towards  the  particular  ground  box  to  which  the  plug  at  the  end 
of  the  cable  is  attached,  the  cable  is  wound  on  the  cable  drum 
through  the  power  derived  from  a  falling  weight.  When  the 
crane  is  travelling  away  from  the  ground  box  the  cable  is  un- 
coiled from  the  drum  and  the  weight  is  raised. 

A  hand  pulley  block  attached  to  a  crab  running  in  channel 
guides  over  the  machinery  is  placed  in  each  machinery  house. 
This  pulley  block  is  of  sufficient  capacity  to  enable  the  heaviest 
part  of  the  machinery  to  be  lifted  when  repairs  or  renewals 
are    required. 

Hoisting  Gear. 

The  hoisting  unit  consists  of  a  55  b.h.p.  series-wound  motor 
running  at  400  revs,  per  min.,  driving  a  rope  barrel  through  a 
single  reduction  of  "double  helical  machine-cut  gear.  The 
double  helical  pinion  is  supported  on  either  side  by  a  ring 
lubricated  bushed  bearing,  and  is  cut  from  the  solid  on  a  forged 
steel  shaft,  which  is  placed  vertically  over  the  hoisting  barrel ; 
to  the  other  end  of  this  shaft  the  hoisting  motor  is  connected 
through  a  pair  of  flanged  half  couplings,  on  one  of  which  a 
brake  drum  is  mounted.  By  this  means  a  long  shaft  is  obtained 
between  the  motor  and  the  driving  pinion,  thus  ensuring  a 
"  cushioning "'  effect  and  reducing  the  shock  on  the  motor 
when  raising  or  lowering  the  load. 

The  brake  drum  on  the  motor  spindle  is  fitted  with  a  Ferodo- 
lined  brake  of  the  post  type,  which  is  capable  of  sustaining 
and  arresting  the  full  load  on  the  crane  hook.  The  cast-steel 
double-helical  hoisting  wheel  is  about  44  in.  diameter,  and  has  a 
supporting  gunmetal  bearing  on  each  side  of  it  ;  this  wheel 
is  keyed  to  one  end  of  the  barrel  .shaft.  The  barrel  may  run 
loose  on  its  shaft  or  may  be  rigidly  connected  to  it  by  a  friction 
coil  clutch  controlled  by  a  hand  lever.  The  barrel  has  spiral 
grooves  machined  to  suit  the  3  in.  circumference  hoisting  rope, 
and  has  a  large  brake  drum  cast  on  one  end  of  it  ;  this  brake 
drum  is  of  sufficiently  large  diameter  to  sustain  oi  to  lower 
the  load  by  means  of  a  Ferodo-lined  brake  strap  operated  by 
the  driver  through  a  foot  pedal. 

The  coil  clutch  is  normally  held  in  grip  by  the  action  of  a 
weight,  and  is  so  interlocked  with  the  foot  brake  pedal  that 
the  clutch  cannot  be  released  until  the  barrel  is  under  the 
control  of  the  brake.  When  the  clutch  is  out  of  gear,  the 
barrel  is  disconnected  from  the  motor  and  gearing,  and  the 
load  is  controlled  on  the  barrel  brake  by  the  foot  pedal.  Coil 
clutches  of  this  type  have  been  fitted  by  the  makers  on  some 
500  cranes  of  all  types  and  sizes,  and  have  given  entire  satis- 
faction in  use. 

Advantages  of  Free  Barrel  Working. 
The  chief  advantages  claimed  for  the  free  barrel  are  that 
loads  and  the  light  hook  may  be  lowered  with  great  rapidity 
and  with  complete  absence  of  noise  and  vibration,  thus  effect- 
ing saving  of  time,  and  that  when  the  load  has  been  raised  to 
the  desired  height  it  can  be  lowered  immediately  under  the 
control  of  the  foot  brake  without  waiting  for  the  motor  and 
its  train  of  gear  to  come  to  rest.  Further  advantages  are  (1) 
the  empty  hook  can  be  lowered  without  giving  current  to  the 
motor,  whereas  in  fixed  barrel  cranes  it  is  necessary  to  supply 
current  ;  (2)  there  is  no  danger  of  the  motor  running  at  an 
excessive  speed  however  great  the  lowering  speed,  as  the 
motor  is  disconnected  from  the  barrel. 

Potentiometer  Control. 
The  crane  is  also  fitted  with  alternative  electrical  lowering, 
arranged  on  the  so-called  ''  potentiometer  "  system.  When 
using  this  system  the  barrel  is  always  rigidly  connected  to  the 
motor  and  gearing  through  the  coil  clutch.  This  electrical 
braking  system  has  been  developed  in  the  last  few  years,  and 
is  an  improvement  on  the  previous  type,  which  was  fitted 
with  rheostatic  bYake  and  power  notches  on  the  lowering  side 
of  the  controller.  When  lowering,  the  motor  is  always  con- 
nected with  the  line  circuit,  but  the  field  and  armature  are 
connected  in  parallel,  and  the  braking  effort  is  controlled  by 
inserting  the  hoisting  resistances  in  the  field  circuit.  The  speed 
of  lowering  is  fixed  for  a  definite  load  on  a  particular  controller 
notch,  and  although  on  the  same  notch  a  somewhat  higher 
speed  may  be  obtained  with  a  heavier  load,  the  resistances  are 
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■so  arranged  that  the  lowering;  n\>ced  is  kept  within  safe  limits 
•when  lowering  the  maxinuiin  load  on  the  last  notch. 

The  lowering  speeds  for  the  crane  illustrated  when  tested 
-at  the  makers'  works  were  as  follows  : — 

Table  I. 


Controller 
Notch. 

Lowpriii'.'  s|ii'ed  in  feet  per  minute  with 

No  loail  on                   3  tons  load  suspended 
the  hook.                                on  the  hook. 

1 
2 
3 
4 
5 
6 
7 

Crawling  speed 

Crawling  speed 

50 

90 

150 

175 

300 

Crawling  speed 
04 
II.-) 
170 
260 
274 
460 

This  system  gives  a  very  safe  and  easy  control,  and  eliminates 
-all  dangerous  and  deleterious  si)arking.  hut  has  the  disadvan- 
tage of  being  somewhat  wasteful  in  jiower 
■consumption,  particularly  when  lowering 
light  loads  or  the  empty  hook.  In  a 
crane  fitted  with  the  two  lowering 
systems,  the  "  free  "  barrel  may  be 
•used  when  lowering  light  loads  or  the 
empty  hook,  and  the  potentiometer  con- 
trol when  lowering  loads  near  the  full 
capacity  of  the  crane,  thus  obtaining  an 
■ideal  combination  for  rapid  and  safe 
working.  A  limit  switch  is  fitted  to  this 
motion  to  prevent  the  load  being  lifted 
too  high,  and  is  so  arranged  that  when 
"the  .switch  is  opened  the  main  current  is 
broken,  and  the  load  is  prevented  from 
falling  by  the  solenoid  brake. 

During  test  the  average  hoisting  speed 
'was  200  ft.  per  minute  with  .3  tons 
load,  with  the  motor  developing  only 
50  B.H.P..  giving  a  mechanical  efficiency 
of  the  hoisting  gear,  including  the  ])ul- 
leys,  of  over  80  per  cent.  The  hoi-sting 
speed  with  li  tons  load  was  250  ft.  per 
minute,  with  the  motor  developing 
35  B.H.p.  ;  this  increase  in  speed  is  due 
to  the  series  characteristic  of  the  motor. 
With  lighter  loads  the  speed  increases  still 
more,  until  with  an  empty  hook  the 
lioisting  speed  rose  to  400  ft.  per  minute. 

Luffing  Gear. 

The  luffing  gear  is  of  the  type  patented 
by  Mr.  C.  M.  Toplis  and  constructed 
solely  by  Messrs.  Stothert  &  Pitt,  Ltd., 
and  enables  the  load  to  maintain  a 
horizontal  path  when  varying  the  radius 
■of  the  jib.  The  horizontal  path  is 
■obtained  by  so  arranging  the  reeving  of 
the  hoisting  rope  (which  leads  from 
the  hoisting  barrel  over  pulleys  at  the  mast  apex  and  the  jib 
"head)  in  conjunction  with  the  position  of  the  pulleys  at  the 
mast  apex  that  the  amount  of  hoisting  rope  paid  out  when 
luffing  in  is  exactly  equal  to  the  vertical  rise  of  the  jib  head. 
When  luffing  out,  the  amount  of  hoisting  rope  taken  up  is 
exactly  equal  to  the  vertical  amount  the  jib  head  is  lowered. 
This  compen-sation  for  the  rise  and  fall  of  the  jib  head  causes 
the  hook  to  travel  in  a  horizontal  path  over  the  whole  of  the 
luffing  range. 

The  gear  consists  of  a  4  b.h.p.  motor  running  at  450  revs, 
per  min.,  driving  a  rope  barrel  through  a  double-reduction  of 
spur  gearing.  The  first  pair  of  gears  have  double-helical 
machine-cut  teeth,  and  the  pinion  is  supported  on  the  outside 
by  a  ring  lubricated  bearing.  A  solenoid  operated  brake  of 
the  post  type  lined  with  ferodo  is  placed  between  the  ])inion 
and  the  motor.  The  average  horizontal  luffing  speed  with  a 
.3-tons  load  suspended  on  the  hook  from  maximum  to  minimum 
radius,  and  vice  versa,  is  120  ft.  ]ier  minute. 


Two  ropes  are  anchored  on  the  s])irally-grooved  barrel,  one 
of  which  ])roceeds  from  the  l)arrel  over  a  |)ullev  at  the  apex  of 
the  mast  around  a  pulley  attached  to  the  jib  head  and  back 
to  an  anchor  fixed  on  the  pin  at  the  a])ex  of  the  mast ;  the  other 
rope  is  led  over  a  pulley  on  the  luffing  barrel  side  of  the  crane 
situated  at  the  top  of  the  back  channel  of  the  superstructure 
and  thence  around  two  pulleys  on  the  sliding  balance  weight 
to  an  anchor  attached  to  the  channel  remote  from  the  barrel 
side  of  the  crane.  The  jib  is  completely  balanced  at  any  radius 
by  the  rising  and  falling  balance  weights  ;  these  weights  are 
guided  by  the  vertical  channels  at  the  back  of  tlie  sujjer- 
structure. 

Because  the  jib  is  balanced  and  the  load  moves  in  a  hori- 
zontal |)ath,  no  actual  work  against  gravity  has  to  be  ])erformed 
during  the  operation  of  luffing,  therefore  the  only  energy  is  that 
required  for  overcoming  the  friction  of  the  moving  parts.  It 
is,  therefore,  possible  with  this  type  of  gear  to  work  at  a  high 
speed  with  a  very  small  power  consumption.     Limit  switches 


View  of  New  Crane  at  the  Royal  Albert  Docks. 


of  the  .shunt  type  are  provided  for  preventing  the  jib  being 
luffed  out  beyond  65  ft.  radius  or  being  luffed  in  to  less  than 
20  ft.  radius  " 

Slewing  Gear. 

The  slewing  motion  is  operated  by  a  10  b.h.f.  motor  running 
at  600  revs,  per  min.  driving  through  a  worm  gear,  a  machine- 
cut  pinion  meshing  into  a  fixed  pin  rack.  The  pin  rack  con- 
sists of  a  number  of  circular  steel  pins  placed  in  holes  drilled 
to  receive  them  in  a  channel  bent  to  a  circular  shape,  this 
channel  is  securely  riveted  to  the  top  plate  of  the  gantry.  The 
worm  gear  has  a  forged  steel  worm  driving  a  phosphor-bronze 
machine-cut  worm  wheel  running  in  an  oil  bath.  The  slewing 
gear  is  fitted  with  a  safety  slipping  dexHice  for  the  purpose  of 
protecting  the  motor  and  the  gear  from  heavy  overloads  and 
sudden  shocks  such  as  may  be  caused  by  speeding  up  the  slewing 
motor  at  too  great  a  rate,  by  revolving  the  slewing  controller 
handle  too  quickly,  or  if  the  driver  endeavours  to  stop  the 
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slewing  of  the  superstructure  too  suddenly  by  apjjlication  of 
the  hand  brake  too  fiercely. 

The  rated  slewing  speed  of  the  crane  was  IJ  revs,  permin. 

with  the  full  load  hung  on  the  hook,  but  in  actual  test  on  a 

calm  day  2J  revs,  per  min.  were  obtained  with  the  motor 

taking  only  12-J  amperes  in.stead  of  its  full  load  of  21  amperes. 

Travelling  Gear. 

The  train  of  travelling  gear  is  operated  by  a  20  b.h.p.  motor 
running  at  600  revs,  per  min.  and  consists  of  four  reductions 
of  spur  and  bevel  gearing  with  the  necessary  shafts  driving 
two  of  the  four  travelling  wheels.  On  each  side  of  the  portal 
one  travelling  wheel  is  connected  to  the  gearing,  the  other  two 
run  free  when  the  crane  travels.  All  the  pinions  have  teeth 
cut  from  mild  steel  blanks,  the  wheel  teeth  being  cut  from 
machined  steel  castings  and  the  first  reduction  gear  has  double 
helical  teeth.  The  travelling  wheels  consist  of  double-flanged 
rolled  steel  tyres  shrunk  on  cast-iron  centres  which  are  <run- 
metal  bushed  and  rotate  on  pins  fixed  in  dead  eyes  bolted  to 
the  crane  sills. 

The  motor  is  placed  over  the  portal  and  the  power  is  trans- 
mitted to  the  driven  travelling  wheels  through  the  gearing  by 
a  horizontal  shaft  and  two  vertical  shafts.  The  first  motion 
gear  is  arranged  on  the  centre  line  of  the  crane  and  at  each  end 
of  the  horizontal  shaft  a  bevel  pinion  is  fixed  which  gears  into 
a  bevel  wheel  at  the  top  of  each  vertical  shaft  ;  at  the  lower 
end  of  each  vertical  shaft  another  bevel  pinion  gears  with  a 
bevel  wheel  keyed  to  a  shaft  running  in  bushed  dead  eyes 
attached  to  the  sills  ;  to  this  shaft  and  inside  the  sills  a  pinion 
is  keyed  which  mates  with  a  wheel  bolted  to  the  centre  of  a 


driven  travelling  wheel.  All  the  gear  at  the  ground  level  is 
placed  inside  the  sills,  and  men  working  on  the  quays  are  not 
endangered  by  projecting  gearing. 

The  speed  of  travelling  the  crane  with  the  full  load  on  the 
hook  with  the  jib  in  any  position  or  at  any  radius  is  100  ft.  per 
minute. 

A  rail  jack  and  a  rail  clip  is  fitted  to  each  end  of  the  sills, 
the  former  for  the  purpose  of  taking  the  loading  off  the  trav- 
elling wheels  when  working  and  the  latter  for  preventing  the 
crane  being  moved  along  the  track  or  from  blowing  over  in 
the  event  of  exceptional  wind  pressure  on  the  crane.  A  brake 
drum  with  ferodo-lined  post  type  brake  shoes  operated  by  a 
shunt  solenoid  is  connected  to  the  motor  spindle.  Expanded 
metal  platforms  are  placed  on  three  s'des  of  the  top  of  the 
gantry  for  the  purpose  of  obtaining  access  to  the  machinery 
house  when  the  jib  is  slewed  to  any  position  ;  these  platforms 
are  reached  by  a  ladder  from  the  ground  level. 

Erection. 

Each  crane  is  being  erected  complete  with  the  exception  of 
the  jib  at  a  convenient  site  at  one  end  of  the  dry  dock.  By 
means  of  sjsecially  designed  lifting  tackle  secured  to  the  four 
corners  of  the  truck  top,  the  whole  crane  is  bodily  conveyed 
to  its  final  position  on  the  jetty  or  quay  by  a  steam  floating 
crane  of  50  tons  capacity. 

At  the  present  time  Messrs.  Stothert  &  Pitt,  Ltd.,  are  manu- 
facturing eight  further  cranes  of  similar  design  but  of  2  tons, 
capacity  for  the  Port  of  London  Authority.  These  cranes 
will  be  erected  at  the  River  Jetty  at  Tilbury  Dorks. 


Ferro-Concrete  Silos  and  Storage  Bunkers. 


Bv    M'.    >OBLE    TWEl.VETREES, 

RECEPTACLES  for  the  storage  of  dry  materials,  such  as 
grain,  flour  and  other  vegetable  products,  coal,  coke, 
stone,  ore  and  other  miireral  products,  are  variously  desig- 
nated, sometimes  appropriately  and  sometimes  inappropriately. 
While  the  generic  term  granary  denotes  any  kind  of  repository 
or  building  for  the  storage  of  grain,  any  closed  receptacle  for 
the  .same  purpose,  whether  above  or  below  the  ground,  is  dis- 
tmguished  as  a  silo,  a  designation  recalling  the  pits' or  ex- 
cavations used  from  remote  antiquity  in  various  parts  of  the 
world  for  the  preservation  of  cereals.  The  individual  silos 
in  a  group  are  not  infrequently  called  bins,  and  a  group  of  lofty 
silos  combined  to  form  a  granary  building  is  frequently,  and 
very  inaptly,  designated  a  (jraiii  elevator,  a  term  recognising 
nothmg  but  the  hoisting  appliances  incidentallv  employed  in 
connection  with  the  essential  purpose  of  the  structure. " 

Receptacles  for  storing  materials  other  than  grain  and 
cereal  products  should  be  described  as  hunkers,  and  not  as 
silos,  the  term  bin  being  unnecessary,  except  as  an  alternative 
denoting  a  small  bunker,  and  the  American  designation  pocM 
being  inappropriate,  because  its  real  meaning  is  a  cavity  in  the 
earth  or  some  structure,  and  not  a  structure  sjjecially 'erected 
for  the  specific  purpose  of  storage.  The  term  hopper  is  also  an 
undesirable  one,  for  the  reason  that  it  gives  to  an  entire  struc- 
ture the  name  of  what  is  essentially  only  a  part  of  it. 

It  may  here  be  mentioned  in  passing  that  reservoirs  and 
tanks  for  the  storage  of  water  and  liquids  generally,  and  vats 
for  liquid  or  semi-liquid  materials,  do  not  differ"  essentially 
la  respect  of  design  and  con.struction  from  silos  for  om\n  and 
bunkers  for  miscellaneous  materials.  "^ 

Silo  and  Bunker  Construction. 
Up  to  about  20  years  ago  silos  and  bunkers  were  generally 
built  of  wood,  brick,  iron  or  steel.  Ferro-concrete  has  now 
virtually  taken  the  place  of  other  materials,  being  free  from 
the  fire  risks,  decay  and  other  disadvantages  attaching  to  wood 
from  the  clumsiness  and  transverse  weakness  of  brickwork' 
and  from  the  corrodibility  of  iron  and  steel— the  last  mentioned 
being  objectionable  owing  to  their  heat  conductivity  and  the 
formation  of  mould  consequent  upon  condensation  of  moisure 
against  the  interior  walls  of  the  compartments. 


M.I.Mech.E.,     M.Soc.C.E.     (France). 

Ferro-concrete  silos  may  be  either  square,  oblong,  circular,, 
hexagonal  or  octagonal  in  cross-section,  and  either  built; 
independently  or  in  groups.  In  the  latter  event  the  silo 
compartments  constitute  the  characteristic  portion  of  a  framed 
structure  comprising  chambers  at  the  bottom  for  the  rece])tion 
of  grain  and  the  delivery  of  grain  from  the  silos,  and  chambers 
at  the  top  for  the  distribution  of  grain,  received  from  below, 
to  the  various  storage  silo  compartments.  Suitable  pro- 
vision is  made  by  stairways  for  access  to  the  upper  floor  or 
floors,  and  for  the  installation  of  elevators,  conveyors  and 
other  plant  for  mechanical  handling  of  the  grain.  As  a  general  , 
rule,  the  depth  of  a  grain  silo  is  much  greater  than  its  diameter. 
Consequentl_y,  the  maximum  pressure  against  the  sides  is  very 
considerable,  and  in  the  case  of  groujjed  silos  it  is  essential 
to  reinforce  the  concrete  near  both  faces  of  the  division  walls, 
so  as  to  provide  for  resistance  to  either  compression  or 
tension,  the  character  and  intensity  of  the  stresses  varying  as 
the  compartments  are  filled  and  emptied. 

Coal  Bunkers. 

Bunkers  for  the  storage  of  materials  such  as  coal,  stone  and 
ore  are  sometimes  built  in  groups  consisting  of  two  or  more 
rows,  but  more  generally  either  as  independent  structures  or 
in  single  rows.  Bunkers  for  powdered  or  granular  materials 
are  usually  much  greater  in  depth  than  in  diameter,  while 
those  for  the  storage  of  materials  in  comparatively  large 
fragments  are  of  shallow  proportions. 

Ferro-concrete  silos  and  bunkers,  whatever  their  actual  form 
and  intended  purpose,  are  always  designed  as  monolithic  self- 
contained  structures,  where  the  load  of  material  stored  and  all 
other  loads  are  transmitted  from  member  to  member  until 
they  are  finally  distributed  over  the  ground  by  means  of  the 
column  bases  or  by  the  aid  of  a  continuous  foundation  raft, 
and  where  all  ])arts  of  the  construction  are  able  to  co-operiite 
mutually  by  helping  each  other  to  withstand  ordinary  working 
stresses,  and  abnormal  stresses  due  to  exceptional  conditions. 

Some  Ferro-concrete  Experiences. 
Two    or    three    remarkable   illustrations    of    this    valuable 
.eature  of  ferro-concrete  may  well  be  mentioned.     The  first 
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exami)le  refers  to  three  large  granary  buildings  in  Tunis, 
which,  owing  to  the  escape  of  quicksand  from  beneath  the 
foundations,  gradually  setth'd  until  they  were  about  2")  deg. 
outjof  tlu'  vertical,  without  sutt'ering  any  structural  injury. 
The    buildiuL's   wore   afterwards   set   stniight   without   serio\is 


beyond  the  original  building  line  without  .suffering  any  damage, 
although  the  conveyor  housing  and  a  separate  roof  structure 
slid  ott'.  This  building  was  afterwards  restored  to  the  vertical 
position  at  moderate  cost,  and  lias  been  in  constant  use  ever 
since. 


Fig.  1. — View  ok  (!f!ai\  Sii.os  at  Manchestkr  Docks.    (Bcilt  ox  Hennebiqce  System.)    C.^v.^city  210,(I(I()  qiakters.  View  from  Xo.  D  Dock- 


difficulty,  and  without  disturbing  any  of  the  interior  fittings 
or  machinery.  The  work  was  carried  out  by  lowering  the 
side  of  each  building  that  had  not  subsided,  so  that  what  was. 
originally  the  ground  floor  became  the  basement  floor  after 
the  conclusion  of  levelling  operations. 


Another  interesting  e.\ain[)le  was  furnished  some  years  ago 
by  an  elevated  coal  bunker  at  Lens,  where  one  of  the  main 
supports  was  fractured  by  a  derailed  train  of  coal  trucks. 
Although  the  bunker  contained  1 .000  tons  of  coal  at  the  time 
of  the  mislia)),  the  other  parts  of  the  structure  took  up  the 


M    I    i    •  ^ 


Fig.  2.— (iRAiN  .Silos  at  JIanchestek  Dck  ks.     \"iew  of  Back  of  BriLDiXG  taken  from  the  Railway. 


A  parallel  case  occurred  at  Winnipeg  a  few  years  ago  to  a 
grain  silo  building  90  ft.  high,  with  a  storage  cajiacity  of  over 
12-5,000  quarters.  Owing  to  some  unexplained  earth  move- 
ment, the  structure  began  to  .settle  bodily  at  one  side,  until  it 
was  28  deg.  out  of  the  vertical.     The  top  then  projected  40  ft. 


duty  of  the  fractured  supjwrt,  and  the  only  repair  necessary 
was  the  rebuilding  of  the  damaged  member. 
Tvpic.\L  Gk.\ix  Silos. 
During  the  past  20  years  numerous  large  grain  silos  have 
been  constructed  in   monolithic  ferro-concrete  for  the  port 
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authorities  of  Liverpool,  Manchester,  Bristol  and  other  places, 
to  say  nothing  of  those  comjileted  for  public  companies  engaged 
in  the  grain  and  milling  industries. 

The  port  of  Manchester  is  to  be  credited  with  the  possession 
of  the  largest  grain  silos  in  the  United  Kingdom  :  the  build- 
ing, of  which  two  views  are  reproduced  in  Figs.  1  and  2, 
which  has  a  collective  storgage  capacity  of  210.000  quarters, 
or  40.000  tons  of  grain,  is  260  ft.  in  length,  112  ft.  in  depth, 
110  ft.  in  height  to  roof  level,  whence  rises  a  four-storey  exten- 
sion, 2.33  ft.  by  37  ft.  in  plan,  the  roof  of  this  being  163  ft. 


Fig.   3. — Ciecclar  Gkaix  Silos  at  Dlnston,  Newcastle-on-Tyne. 
Capacity  60,000  quarters.     (Hennebique  System.) 

above  basement  floor  level.  The  basement  storey,  extending 
beneath  the  whole  area  of  the  building,  communicates  with 
two  spacious  tunnels  beneath  the  north  and  south  quays  of 
No.  9  Dock,  the  tunnels  being  equipped  with  belt  conveyors 
by  means  of  which  grain  is  brought  from  ships  for  distribution 
to  the  silos,  where  there  are  12  elevators,  capable  of  dealing 
with  1,200  tons  of  grain  an  hour.  The  elevator  shafts  are  con- 
structed in  spaces  left  between  certain  of  the  silo  compart- 
ments. The  silo  accommodation  comprises  260  .storage  com- 
partments, and  81  compartments  for  sacking  and  delivering, 
varying  from  7  ft.  square  to  13  ft.  by  11  ft.  in  jslan,  all  about 
80  ft.  high  from  the  mouth  of  the  discharge  hoppers  to  the  top. 
All  the  silos  discharge  through  hoppers  fitted  with  regulating 
valves  to  transmission  appliances  on  the  ground  floor,  the 
sacking  and  delivery  silos  discharging  through  spouts  leading 
into  sacking  sheds  projecting  from  the  main  building.  Over 
the  entire  series  of  silos  there  is  a  floor  for  the  distribution  of 
grain  by  means  of  conveyors,  the  various  floors  of  the  roof 
extension  building  being  devoted  to  grain  cleaning,  blending 
and  other  incidental  processes.  The  general  designs  of  the 
buildincj  and  the  mechanical  plant  were  prepared  by  Mr.  H.  A. 
Reed,  M.Inst.C.E.,  the  chief  engineer  to  the  Manchester  Ship 
Canal  Company,  and  the  ferro-concrete  work  was  executed 
on  the  Mouchel-Hennebique  system  under  his  superintendence. 

A  Circular  Gr.\in  Silo 
An  excellent  example  of  circular  grain  silo  construction 
is  a  building  forming  part  of  the  extensive  works  of  the  Co- 
operative Wholesale  Society,  at  Dunston,  Newcastle-on- 
Tyne.  As  illustrated  in  Fig.  3,  the  structure  comprises 
a  group  of  six  cylindrical  silos,  each  72  ft.  high  by 
45  ft.  in  diameter,  with  a  total  storage  capacity  of 
60,000  quarters  of  grain.  Notwithstanding  the  great  size 
of  these  compartments,  the  unsurpassed  strength  and  elasti- 
city of  ferro-concrete  permitted  the  designers  to  make  the  walls 
only  9  in.  thick  at  the  bottom,  tapering  to  6  in.  thick  at  the 
top.  At  the  ends  of  the  group,  the  silos  are  flanked  by  towers 
containing  elevating  plant,  and  on  the  floor  formed  at  the  top 
there  is  a  roof-house  providing  accommodation  for  the  mechani- 
cal appliances  used  for  the  distribution  of  grain  into  the  silos. 


The  two  views  reproduced  in  Figs.  4  and  5  .show  parts 
of  the  distribution  and  discharge  floors  in  the  grain  silo  build- 
ing connected  with  Riverside  Mills,  Glasgow.  The  structure 
contains  46  silos  with  a  storage  capacity  of  25,000  quarters, 
the  silo  compartments  being  61  ft.  6  in.  high  and  measuring 
9  ft.  6  in.  by  8  ft.  4  in.  in  cross  section.  The  elevator  tower 
comprises  seven  storeys  and  communicates  at  the  top  with  the 
distribution  floor,  on  which  are  band  conveyors  operated  by 
belting  from  electric  motors,  as  illustrated  in  Fig.  4.  The 
hopper,  forming  the  mouth  at  the  bottonv  of  each  silo,  is 
fitted  with  a  square  discharge  pipe  with  regulating  valve 
permitting  the  grain  to  be  withdrawn  in  the  required  quanti- 
ties and  delivered  upon  band  conveyors,  as  shown  in  Fig.  5. 

'*-         ''-  Tpyical  Coal  Buxkers. 

■  -  Bunkers  for  the  storage  of  coal,  coke  and  kindred  materials- 
have  been  constructed  in  tvpes  which  present  so  many  varia- 
tions that  it  would  be  impossible  to  illustrate  or  even  ta 
describe  them  all,  however  briefly,  in  the  present  article. 
In  some  cases  the  bunkers  are  merely  rectangular  receptacles 
mounted  on  square  pillars ;  others  are  constructed  in  ranges 
or  groups  embodied  in  lofty  structures  with  platforms  and  other 
accommodation  for  mechanical  appliances ;  others,  again, 
have  been  built  in  the  form  of  cylindrical  towers,  and  on 
several  leading  railway  systems  storage  bunkers  have  been 
incorporated   in  overhead  coaling  installations. 

Fig.  6  illustrates  a  very  substantial  and  boldly  designed 
range  of  rectangular  coal  bunkers  at  Levenbank,  with  a 
storage  capacity  of  500  tons.  The  range  is  115  ft.  in  length  by 
54  ft.  in  height,  the  arched  roof  constituting  an  effective  and 
somewhat  novel  feature.  The  hoppers  for  the  discharge  of 
ouel  are  plainly  shown  in  the  illustration,  as  also  are  the  pillars 
fn^which  the  superstructure  is  carried. 

A  Welsh  Coal  Structure. 
A  cold-storage  structure  of  unique  design  and  exceptional 
height  is  to  be  found  at  the  Bargoed  works  of  the  Powell 
Dufiryn  Steam  Coal  Co.,  Ltd.  The  building,  as  it  may 
well  he  termed,  rises  to  a  height  of  110  ft.  above  founda- 
tion level,  being  55  ft.  6  in.  by  32  ft.  3  in.  in  cross  section. 
The  lower  part   consists  of  strf nglv-framed  and  well-braced 


Fig.  4.— Rivep.side  Silos,  Glasgow.  (Henxebqive  System.)  View 
OF  Top  Flook.  Grain  on  Travelling  Band  on  Left,  showing  Dis- 
tribution OF  Grain  to  Silos. 

pillars,  24  in.  square,  each  rising  from  an  extended  base,  7  ft. 
square.  The  superstructure  includes  32  bunker  compartments, 
surmounted  by  a  charging  floor  and  coal-drying  chamber, 
the  whole  covered  by  a  water-storage  tank,  4  ft.  6  in.  deep. 
At  32  ft.  above  foundation  level  there  is  a  ferrc-concrete  plat- 
form, carrying  tramway  lines  of  12  ft.  10  in.  gauge  for  use 
by  specially-designed  trucks  used  for  transporting  coal  from 
the  bunkers  to  other  parts  of  the  works.  The  hopper  mouths 
cf  the  bunkers,  fitted  with  the  usual  discharge  valves,  terminate 
about  14  ft.  above  the  tramway  platform.    Having  a  storage 
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capacity  ofj  1,000  tons,  tin-  liuukcrs  are  35  ft.  higli  inside, 
the  wails  being  8  in.  thick  at  the  bottom,  ta))oring  to  t  in. 
thick  at  the  top.  The  cliarging  floor  and  coal-drying  chamber 
are  enuijijied  with  all  requisite  mechanical  ))lant,  the  roof 
tank  ])roviding  an  amjile  su])ply  of  water  at  all  times.  The 
bunkers  are  used  in  connection  with  an  extensive  coke  oven 
l)lant. 

Another  type  of  coal  bunker  is  represented  by  a  circular 
tower  con.structed  for  the  Britannia  Colliery  of  the  Powell 
Duffryn  Steam  Coal  Co.,  Ltd.  Eising  to  a  height  of  9.5  ft., 
the  bunker  has  a  diameter  of  32  ft.,  the  storage  compartment 
being  66  ft.  dec]),  with  a  capacity  for  1,500  tons  of  coal. 
Bunkers  of  this  type  constitute  a  verv  economical  means  of 
storage,  and  a  good  artistic  eft'ect  has  been  given  to  the 
example  cited  by  the  addition  of  a  cornice  and  string  course. 

The    Elasticity   of   FERRo-co^■cl?ETE. 

An  elevated  ash  bunker,  built  at  the  Kilmarnock  Elec- 
tricity Works,  is  interesting  as  a  demonstration  of  the 
manner  in  which  the  great  elastic  strength  of  ferro-concrete 
can  be  utilised  in  the  design  of  slender  structures  under  con- 
ditions where  steelwork  would  be  the  onlv  alternative.  The 
elevator  to  be  seen  in  the  foreground  is  employed  in  delivering 
ashes,  or  clinkers,  brought  to  the  foot  of  the  bunker  from  the 
boiler  house  of  the  works  by  means  of  a  conveyor  installed 
in  the  trench,  of  which  part  is  shown  at  the  foot  of  the  jihoto- 
graph. 

Typical  Oee  and  Stone  Bunkers. 

So  far  as  design  and  construction  are  concerned,  bunkers 
for  the  storage  of  ore  and  rock  differ  very  little,  if  at  all,  from 
coal  bunkers.  It  may  perhaps  be  thought  ferro-concrete  sur- 
faces might  possibly  be  chip])ed  or  otherwise  damaged  by  the 
loading  and  discharging  of  fragments  of  ore  or  hard  stone, 
as  well  as  by  attrition  due  to  movement  inside  the  compart- 
ments.   Experience  shows,  however,  that  nothing  of  the  kind 


Fig.  5. — Riverside  Silos,  Glasgow.  (Hensebiqce  System  )  View 
of  Ground  Floor  on  N.  Side,  showing  Outlet  Valves  of  Grain  Silos 
AND  Conveyor  Band. 

need  be  feared.  Before  ferro-concrete  was  adopted  for  the 
storage  of  such  materials,  timber  bunkers  were  largely  used, 
but  their  life  rarely  exceeded  20  years.  Therefore, "taking 
into  account  the  cost  of  annual  repairs  and  maintenance, 
the  total  outlay  was  greatly  in  excess  of  that  for  ferro-concrete 
during  an  equal  number  of  years,  without  taking  fire  risks 
and  ]>remiums  into  account. 

Two  or  three  examples  will  suffice  to  give  a  general  idea 
of  some  ore  and  stone  bunkers  recently  constructed  in  this 
country.     The   largest  in  existence,  so  far,  is  a  long  range  of 


ore-storage  bunkers  at  the  Port  Talbot  w(irks|ot  .Messrs. 
Baldwin.  Ltd..  the  storage  cajmcity  amounting  to  21,0(K)tons. 
The  structure  is  monolithic  from  end  to  end  and  in  monolithic 
coimection  with  three  counter-forts,  which  resist  the  heavy 
thrust  of  steel  framework  erected  immediately  behind  the 
bunkers,  and  forming  part  of  the  steelworks  plant  of  the  firm. 
Another  good  example  is  a  massive  set  of  stone  bunkers 
constructed  at  Dundonald  for  the  Hillhou.se  Quarry  Co.,  Ltd. 
Being  of  plain  and  substantial  character,  the  structure  pro- 
vides for  the  storage  of  4,000  tons  of  stone,  and  is  supported 
entirely  upon  three  rows  of  ferro-concrete  ])illars,  at  suffi- 
cient height  to    allow  two  railways  tracks  to  pass  beneath  . 


iiG.  6. — Coal  Bunkers  at  Levenbaxk. 

An  interesting  series  of  stone  bunkers  is  one  constructed 
on  the  seashore  at  Newlyn  for  the  Penlee  &  St.  Ives 
Stone  Quarries,  Ltd.  The  bunkers,  constituting  a  structure 
about  120  ft.  by  60  ft.  in  plan  by  27  ft.  high,  are  served  by 
raihvay  lines,  by  which  material  is  brought  from  the  breaking 
and  screening  plant,  another  railway  line  being  laid  in  a 
tunnel  passing  through  the  lower  part,  so  that  the  stone 
discharged  form  the  hoppers  may  be  received  in  trucks  for 
transport  to  any  part  of  the  Kingdom. 

Miscellaneous  Bunkers. 

Ferro-concrete  is  employed  for  the  construction  of  bunkers 
devoted  to  the  storage  of  many  solid  materials,  among  them 
being  such  as  chemicals,  cement,  cement  clinker,  artificial 
manures,  plaster  of  Paris,  refuse  destructor  clinker,  sand, 
sugar,  whiting  and  wool.  The  impenetrability  and  damp- 
proof  properties  of  the  material  render  it  exceedingly  suit- 
able for  storing  perishable  materials  and  products,  which 
like  cement  and  sugar,  for  instance,  must  be  kept  perfectly 
dry.  One  of  the  structures  which  came  through  the  great 
Silvertown  explosion  without  the  least  injury  was  a  group 
of  ferro-concrete  bunkers  for  sugar,  very  much  resembling 
the  grain  silos  which  have  been  described.  One  deserving  special 
mention  is  a  range  of  three  circular  bunkers  for  the  storage 
of  Portland  cement  at  the  Southam  works  of  Jlessrs.  Kaye 
lie  Co.,  Ltd..  near  Rugby.  Cement  leaving  the  tube  mills  is 
delivered  by  an  inclined  conveyor  to  a  horizontal  conveyor 
in  a  gallery  across  the  conical  tops  of  the  bunkers.  Cement 
drawn  off  from  the  hoppers  below  enters  a  ferro-concrete 
sub-way  equipped  with  a  worm  conveyor,  whence  the  cement 
is  transferred  to  the  packing  department. 

Although  it  has  been  only  possible  in  the  narrow  limits 
of  this  article  to  deal  with  a  few  of  the  numerous  types  of 
ferro-concrete  silos  and  bunkers,  it  is  hoped  that  the  repre- 
sentative examples  taken  may  serve  the  ptirpose  of  indicating 
the  general  a])]ilicability  of  ferro-concreto  to  the  storage  of 
everv  class  of  material.  In  conclusion,  the  writer  wishes  to 
express  his  indebtedness  to  Messrs.  L.  G.  Moiuhel  &  Partners, 
of  Westminster,  for  the  illustrations  of  Henuebique  structures 
accompanying  this  article. 
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New   Cranes   at   the   Tilbury   Docks. 


By    A.    -W.    CAMPBELL,  A.M.I.Meoh.E. 


THE  period  of  transition  from  hydraulics  and  steam  to 
electricity  as  a  motive  power  for  the  operation  of  wharf 
or  cargo  cranes  may  be  said  to  have  commenced  in  this 
-country  over  two  decades  ago.  The  design  of  the  electric 
-vvharf  crane  has  advanced  by  stages.  Early  practice  arranged 
the^revolving  superstructure  as  a  single  motor  unit  ;  quite  a 
natural  development,  when  it  is  remembered  that  many 
makers  utilised  existing  steam  crane  patterns  and  dispensed 
with  boiler  and  engines.  A  motor  with  starter  and  switch  was 
substituted  to  operate  the  various  motions  through  the  usual 
•  cone  or  expanding  ring  friction  clutches.  The  electrical 
eqiiipment  was  only  a  small  part  of  the  whole  mechanism, 
■and  was  frequently  ill-considered.  This  constituted  an  electric 
crane. 


Luffing  and  Derricking  Cranes. 

The  most  recent  development  in  electric  wharf  crane  practice 
is  what  is  known  as  the  level  luffing  crane,  of  which  there  are 
at  least  ten  well-known  types  in  actual  operation.  The  terms 
"luffing"  and  '"  derricking  "  are  both  used 'with  a  certain 
amount  of  licence  to  describe  the  motion,  which  alters  the 
radius  of  a  crane.  It  will  therefore  serve  a  useful  purpose  if 
we  distinguish  that  which  differs  in  principle.  A  "  luffing  " 
motion  is  one  of  a  cycle  of  operations  wherein  the  jib  is  moved 
inwards  and  outwards  with  every  load.  A  '"  derricking  " 
motion,  on  the  contrary,  is  not  one  of  a  cycle  of  operations. 
It  is  the  movement  of  the  jib  inwards  or  outwards  for  the 
purpose  of  altering  the  radius  at  which  the  crane  will  operate. 
This   motion   is   frequently   of  sufficient   power   to   alter  the 


Fig. 


1. — View  of  Four  2-Tojj  Electric  Level  Luefinq 
Wharf  Cranes. 


Fig. 


2. — Two-Ton  Electric  Level  Luffing 
Crane  at  Minimum  Radius. 


One  Motion — One  Motor. 

The  next  stage  in  development  witnessed  the  introduction 
■of  two  motors,  regulated  by  controllers,  one  to  operate  the 
hoisting  and  derricking  motions  alternatively,  and  the  other 
to  operate  the  slewing  motion.  Separate  motors  for  each 
motion,  similarly  controlled,  quickly  followed,  and  became, 
and  has  since  remained,  the  accepted  practice.  A  "  free 
barrel  ""  was  adopted  on  the  hoisting  motion  with  advantage, 
and  is  still  frequently  supplied.  This  arrangement  permits 
speedy  lowering,"  but  possesses  an  element  of  danger.  The 
load  is  lowered  under  control  of  a  mechanical  brake  a])plied  by 
the  hand  or  foot  ;  an  exceedingly  dangerous  provi-ion  when 
controlled  bv  a  careless  operator,  or,  as  too  frequently  occurs, 
by  a  workman  who  is  called  upon  to  perform  other  dirties 
when  the  crane  is  not  in  use.  Nevertheless  "  free  barrel  " 
cranes  have  become  exceedingly  popular,  and  there  are  now 
several  tvpes  of  this  gear  commonly  employed. 


radius  with  the  load  suspended  from  the  hook.     During  such 
movement  the  load  rises  and  follows  a  parabolic  curve. 

The  motor  for  a  derricking  motion,  capable  of  lifting  both 
jib  and  load,  must  be  of  sufficient  power  to  exert  the  necessary 
starting  torque,  w-hen  the  maximum  load  is  suspended  at 
maximum  radius.  This  necessitates  a  motor  of  at  least  20 
B.H.p.  for  a  3-ton  crane,  with  a  maximum  radius  of  45  ft.,  and 
will  permit  of  a  speed  of  about  45  ft.  per  minute  measured 
horizontally.  A  crane  of  similar  capacity  and  dimension  fitted 
with  a  level  luffing  motion  will  only  require  a  motor  of  5  or 
6  B.H.P.,  and  will  permit  a  horizontalluffing  speed  of  120  ft.  to 
1.50  ft.  per  minute. 

The  Jardine  Luffing  Crane. 

The  advantages  of  the  level  luffing  wharf  crane  will  be 
obvious,  and  it  will  therefore  be  of  interest  to  readers  of  The 
ElectkiciAn  to  describe  the  latest  type  of  this  crane  which 
has  been  put  into  commission.     We  refer  to  the  Jardine  patent 
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level  hitfinf;  cranes  reci'iitly  siiii|ilii>il  to  the  specificati*  n  of  the 
(■liief  engineer  to  the  I'ort  of  London  Authority  for  use  at 
the  new  river  jetty,  Tillniry  {see  Figs.  1  and  2.) 

Tlie  lulling  motion  jirovided  by  these  cranes  maintains  a 
]i(Tfeetly  level  load  line  between  nia.xinuini  and  ininiinuni 
radiu.s,  the  load  being  <'oin|)ensated  by  the  nioven.ent  of  the 
luiisting  jib  head  sheave  and  carriage  within  guides  situated 
at  the  upper  end  of  the  jib.  This  movement  is  regulated  by 
ropes  attached  to  the  carriage,  which  pass  over  sheaves  at  the 
extremity  of  the  jib,  to  anchorages  on  the  superstructure,  after 
their  passage  round  movable  sheaves  guided  along  a  specially 
i'urved  path  on  the  superstructure  frame.  The  sheaves  moving 
along  tins  path  are  actuated  by  links  connected  to  the  jib. 
The  hilling  motion  is  operated  at  full  speed,  except  when 
aiiproaching  nuixinuun  or  mininium  radius  when  the  sjieed 
is  automat  icallv  reduced  and  current  graduallv  cut  out  bv  a 
series  of  limit  switches  before  the  final  a])])licati('n  of  the 
automatic  brake.  The  forward  and  rearward  momcnt.s 
of  the  revolving  superstructure  are  approximately  proportions  1 
at  any  iwint  between  maximum  and  minimum  radius,  by- 
reason  of  the  direct  connection  between  the  jib  and  movable 
rear  balla.st.  The  centre  of  gravitv  of  the  revolving  su])eT- 
structure    consequentiv    moves    through    a    verv    short    hori- 


the'  lowering  speed  with  any  load  and  on  any  contact  of  the 
controller.  Series  regulation  governs  the  hoisting  speed  and 
the  first  contact  on  the  controller  jjermits  a  slow  sjieed  of 
o])eration.  The  ]iotcntiometer  .system  of  control  ])laces  the 
armature  in  jiarallel  with  the  series  field,  the  brake  and  a 
sei)aratc  resistance  and  automatic  regulation  of  the  motor  is 
effected.  Light  leads  are  driven  in  the  lowering  direction, 
whilst  loads  of  greater  magnitude  overhaul  the  hoisting  gear 
and  convert  the  motor  into  a  generator,  the  energy  of  the  falling 
load  being  dissipated  through  resistances.  The  motor  is 
always  across  the  mains  and  the  load  is  consequentiv  under 
complete  control  from  a  maximum  to  a  "  cree]iing  "  speed. 
The  niaxiiiium  lowering  s])eed  on  the  last  contact  of  the 
controller  under  full-load  does  not  exceed  twice  the  maximum 
hoisting  speed  under  similar  conditions.  The  maximum  lower- 
ing speed  with  empty  hook  ts  2i  times  the  maximum  hoisting 
speed  with  full  load.  The  motor  is  therefore  adequately  pro- 
tected again.st  excessive  speed  in  the  event  of  the  controller 
being  operated  by  an  inexperienced  driver. 

Contact  Arrangements. 

The  control  ])anel  is  totally  enclosed,  and  is  fitted  with  a 
contactor  breaker  and  an  overload    relav  for  the  main  circuit 


Fio.  3. — View  of  Si  Ton  Walkee  TRANsroRTBB. 


zontal  distance  within  the  roller  path  with  an  egective  reduc- 
tion in  wear  on  the  latter  and  centre  pin  bearing. 

This  luffing  motion  does  not  increase  the  stresses  about  the 
apex  of  the  su]>erstructure.  since  the  forces  due  to  the  tension 
of  the  luffing  ties  tend  to  contract  the  comjiensating  sheaves 
moving  in  the  curved  path  and  those  fitted  at  the  apex  of 
the  superstructure.  The  luffing  bell  cranks  are  each  fitted 
with  a  si)ur  gear  rim  engaging  with  pinions  operated  through 
bevel  gearing  from  a  vertical  shaft  actuated  by  worm  gearing. 
The  bell  cranks  carrj-ing  the  movable  rear  baflast  are  coupled 
to  the  luffing  cranks  to  balance  the  jib  and  revolving  super- 
structure. 

L'xiQCE  Hoisting  Control. 
The  system  of  hoisting  control  is  unique,  and  its  application 
to  wharf  crane  ])ractice  for  the  first  time  marks  a  distinct 
advance  on  anything  hitherto  attempted.  It  consists  of  an 
enclosed  contactor  panel  in  conjunction  with  a  master  con- 
troller adapted  for  dynamic  and  potentiometer  regulatdn  of 


together  with  separate  time-lag  relays  for  each  motor  circuit. 
The  latter  are  connected  with  interlock  contacts  and  limit 
switches.  Failure  of  the  current,  an  overload  or  an  overwind 
on  any  motion  will  o])erate  a  relay  and  open  the  contactor 
breaker.  The  crane  driver  brings  his  controller  handle  to  the 
■■  off  "  position  automatically  to  re-set  the  contactor,  which 
does  not  necessitate  his  leaving  the  control  position,  and  a  push 
button  switch  is  mounted  within  his  reach  to  open  the  con- 
tactor breaker  in  an  emergency.  Magnetic  brakes  and  safetv 
devices  are  fitted  to  each  motor  and  motion  respectivelv. 
Ojicrating  levers  other  than  the  four  controller  levers  have  bei'n 
entirely  eliminated. 

Each  crane  is  capable  of  lifting  a  working  load  of  2  tons  at  a 
maximum  radius  of  60  ft.,  and  consists  of  a  braced  pedestal 
of  the  portal  type  for  the  passage  of  railway  traffic.  A  re- 
volving sujierstructure  is  superimposed  thereon,  and  the  jib 
is  of  ample  length  to  aft'ord  an  additional  radius  of  5  ft.  with  a 
reduced  load.  The  pedestal  runs  on  two  rails,  one  being 
located  near  the  face  of  the  jetty. 
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An  Interesting  Transporter  Crane. 
^  Another  interesting  crane,  and  the  first  of  its  kind,  has  been 
in  use  for  some  time  at  the  Royal  Victoria  Docks  on  the  erec- 
tion of  a  two-storey  reinforced  concrete  quay  warehouse, 
1,000  ft.  long  by  126  ft.  wide  by  45  ft.  high.  The  crane,  as 
will  be  .seen  from  the  illustration,  is  of  the  transporter  ty]3e, 
.■!nd  is  the  invention  of  Mr.  J.  H.  Walker,  Assoc. M.Inst.C.E. 
It  was  designed  to  command  the  complete  building  area,  and 
to  place  3|-ton  ])re-moulded  members  and  wet  concrete  in 
position.  The  height  of  each  tower  is  76  ft.  3  in.,  and  the 
distance  between  towers  142  ft.  Each  tower  travels  on  two 
pairs  of  wheels,  with  a  wheel  base  of  32  ft.,  and  a  gauge  of 
rails  of  18  ft.  As  will  be  observed,  the  towers  have  vertical 
recesses  to  accommodate  the  ends  of  the  suspended  cross 
girder,  which  is  1.51  ft.  in  length.  .  The  ends  of  the  girder  are 
suspended  by  block  and  tackle  from  a  stationary  pin  on  one 
tower,  and  from  a  carriage  on  the  other  which  is  free  to  move 
in  the  direction  of  the  longitudinal  axis  of  the  girder.  The 
latter  may  be  raised  or  lowered  at  one  or  both  ends  for  hori- 
zontal or  inclined  use.  It  will  be  apparent  that  the  flexible 
suspension  of  the  girder  prevents  any  end  pull  on  the  towers, 
and  that  the  operation  of  the  crane  is  independent  of  their 
alignment.  A  cableway  is  suspended  below  the  girder, 
and  Ls  attached  to  its  ends  in  line  with  the  points  of  .suspension. 
A  trolley  runs  on  the  cableway,  and  is  fitted  with  the  necessary 
sheaves  and  attachments  for  the  hoisting  and  hauling  ropes, 
which  are  operated  by  an  electric  twin  drum  winch  at  the  base 
of^one  of  the  towers.     The  effect  of  the  loaded  cableway  on  the 


girder  is  to  reverse  the  stresses  in  the  booms  of  the  girder  due 
to  the  horizontal  component  of  the  pulls  on  the  ends  of  the 
rope.  The  upper  boom  is  in  tension  and  the  lower  in  compres 
sion.  This  result  tends  to  neutralise  the  stress  due  to  the  deac 
weight  of  the  girder,  and  allows  of  a  lighter  structure  thai 
would  have  been  necessary  if  the  trolley  was  running  on  tht 
lower  boom.  The  buckling  effect  in  an  upward  directioi 
varies  directly  with  the  horizontal  pull  of  the  loaded  rope,  bui 
the  pull  for  a  given  load  varies  directly  with  the  amount  o 
sag  in  the  rope.  If  a  greater  load  be  placed  on  the  rope  th( 
latter  naturally  lengthens,  with  a  resultant  increase  in  sag 
Therefore,  twice  the  load  with  a  certain  girder  and  length  o 
rojje  does  not  necessarily  mean  twice  the  stress  in  the  rope  o: 
girder,  as  the  sag  in  the  rope  increases  with  a  greater  load 
The  dynamic  eifect  of  arresting  a  load  during  lowering  causes 
extra  sag  in  the  rope,  and  the  whole  arrangement  acts  as  a 
spring,  with  a  consequent  greater  factor  of  safety  in  work 
ing,  and  permits  lifting  and  lowering  to  be  performed 
with  ease  and  not  suddenly.  The  total  weight  of  th« 
crane  is  relatively  small,  and  dispenses  with  costly  founda- 
tions for  the  track,  as  sleepers  under  each  rail  is  all  that  is 
necessary. 

The  author  is  able  to  illustrate  and  describe  these  cranes 
with  the  kind  permission  of  Mr.  C.  R.  S.  Kirkpatrick,  M.Inst 
C.E.,  the  chief  engineer  to  the  Port  of  London  Authority,  and  ii 
indebted  to  the  makers,  Messrs.  The  Wellman  Smith  Ower 
Engineering  Corpn.,  Ltd.,  London,  for  the  photographs  illus- 
trating the  article. 


Pneiiinatic   Intake   Plant   for   Road   or   Water 

Borne   Grain. 


By    M.    JENNINGS. 


IN  the   mechanical  handling  of  grain   and  other    similar 
substances  the  pneumatic  system  is    rapidly  becoming 
an  important  factor,   and  although  its  application   is 
limited  to  special  conditions,  there  are  now  many  plants  in 
use,  where,  previous  to  their  being  installed,  manual  labour 


A  Flour  Mills  Installation. 

The  plant  under  consideration  is  installed  at  Messrs.  Hum 

phries  &  Bobbetts,  Castle  Flour  Mills,  Bristol,  and  has  beei 

in  daily  use  for  over  a  year  for  the  unloading  of  importec 

wheat  which  arrives  at  the  mill  in  barges.     LTp  to  September 


Fig.     1. — GENERALfARRANGEMENT    OF    PNEUMATIC    InT.IKE    PlANT. 


was  considered  to  be  the  only  practical  method  of  dealing  with 
the  material.  Many  such  instances  could  be  quoted,  but  it 
is  here  proposed  to  give  a  description  of  one  installation  only, 
in  order  that  as  far  as  space  permits,  the  reader  may  have 
placed  before  him  a  typical  plant  together  with  brief  results 
of  tests  which  have  been  conducted  upon  it  from  time  to  time. 


1919,  the  only  intake  for  the  mill  consisted  of  hoists,  whicb 
necessitated  all  grain  being  delivered  in  sacks.  The  increasing 
difficulties  of  sack  hiring  and  the  extra  cost  of  lighterage  as 
compared  with  taking  delivery  in  bulk,  were  responsible  foi 
the  introduction  of  the  new  method.  Its  arrangement  is 
shown  in  sectional  elevation  in  Fig.  1,  Init  as  the  distance 
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which  separates  the  road  from  the  river  is  so  great  in  pru- 
portion  to  the  space  occupied  by  the  niacliincry,  the  river  end 
of  the  l)iii!(iin<,'  has  been  shown  on  a  lurL'or  scale  in  Fi<r.  2,  the 


de])cnds  u[)on  someone  within  the  building  for  lowering  the 
pipe.  The  block  tackle  is  supported  from  a  steel  tubular  jib 
which  ])resents  very  little  resistance  to  the  wind,  and  combines 
great  strength  with  a  neat  a])pearance. 
The  ball  joint  (c)  at  the  top  of  the  hanging 
portion  of  the  pipe  allows  of  unloading  a 
barge  lying  "  second-off,"  without  inter- 
rupting any  loading-out  operations  which 
may  be  in  progress  'upon  the  barge  ad- 
jacent to  the  mill — such  a  ca.se  is  presented 
in   Fig.  .3. 

The  movable  transport  pipe  terminates 
in  a  universal  swivelling  box  {f  )  and  is 
connected  to  the  transport  pipe  within  the 
Imilding  by  a  short  length  of  specially  con- 
structed fie.vible  tube  (ij).  By  a  compen- 
sating arrangement,  the  distance  l)etween 
the  ends  of  this  tube  is  kept  constant,  no 
matter  at  what  angle  the  |)ipe  is  standing 
with  resj)ect  to  the  wall  ;  this  prevents  any 
puckering  of  the  flexible  portion  of  the  pipe 
which  would,  of  course,  be  detrimental. 

Receiving  Ve.ssel  and  Discharger. 

The  remaining  horizontal  j)i])e  ends  in  a 
receiving  vessel  {}>)  into  which  the  grain 
rushes  from  the  pipe.  The  sudden  decrease 
in  the  velocity  of  the  air  results  in  the 
u'rain  falling  to  the  bottom  of  thi.s' receiver, 
from  which  it  is  removed  by  the  rotary 
discharger  (i).  By  this  discharger  the  entry 
of  air  at  this  point  of  the  system  is  pre- 
vented. A  slide  valve  (j)  placed  at  the 
junction  of  the  transport  pi])e  and  receiving 
vessel  can  be  closed  when  it  is  desired  to 
use  the  English  wheat  intake.  The  grain, 
after  leaving  the  discharger,  ])asses  into  an 
'■  Avery  "  automatic  weighing  machine,  and 
is  discharged  therefrom  into  the  hopper  {k) 
for  di'iiverv  to  the  silos. 


<rc 


Fig.  2. 


-Arbaxgemext  of  Kiveb  Portion  of  Pneimatic 
Intake  Plant. 


several  details  of  the  plant  being  lettered  for  reference.  Prim- 
arily intended  for  the  unloading  of  water-borne  grain  only, 
the  exten.sion  shown  u])on  the  left  hand  of  Fig.  1  is  a  recent 
addition,  and  the  description  of  this  portion  is  given  towards 
the  end  of  tlie  article. 

The  Tran.sport  Pipe. 

The  external  appearance  of  the  plant  as  viewed  from  the 
river  is  shown  in  Fig.  3.  This  part  chiefly  consists  of  the 
transport  pipe  which  projects  over  the  river  a  distance  of  16  ft. 
from  the  side  of  the  building,  and  is  provided  with  a  univer.sal 
movement.  When  the  use  of  the  plant  is  not  required,  the 
entire  gear  folds  flush  with  the  wall,  thus  offering  no  ob- 
struction to  river  traffic.  Referring  to  Fig.  2.  the  nozzle  (a) 
is  attached  to  the  lower  end  of  the  vertical  portion  of  the 
transjjort  pipe  ;  one  or  more  lengths  of  flexible  pipes  (b)  being 
employed  as  may  be  required  :  these  flexible  jiijies  are  of  light 
metallic  construction,  fitted  with  easily  detachable  (■ou))lings 
(c).  When  commencing  to  unload  a  barge,  the  ])ij)e  is  raised 
by  the  block  tackle  (rf)  to  its  highest  position,  and  is  gradually 
lowered  as  the  level  of  the  wheat  falls  in  the  barge. 

Pipe  Control  Arrangements. 

Fig.  J,  which  is  reproduced  from  a  photograph  obtained 
during  actual  work,  shows  this  sinking  motion  with  good 
effect  :  and  also  the  manner  in  which  it  is  controlled,  viz.,  by 
the  nozzle  attendant,  the  operating  chains  of  the  hoisting 
tackle  being  at  his  command.  The  advantages  of  this  method 
offpipe  maniimlation  as  compared  w^ith  a  winch  and  crane 
"tackle  are  two-fold  ;  firstly,  the  great  saving  in  cost  of  tackle  : 
and  secondly,  there  is  no  time  lost  in  keeping  the  nozzle  well 
buried  in  the  crain  as  must  occur  when  the  man  in  the  barge 


Fig.  '.i. — Pneimatk    Intake  Plant  as  seen   fko.m  tjie  River. 
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Dust  Filters. 

The  air,  no  longer  moving  with  a  velocity  sufficient  to  carry 
grain,  but  still  dust-laden,  leaves  the  receiving  vessel  through 
the  pipe  (/)  and  enters  the  filters  (mm)  which  are  placed  in 
parallel.  Each  of  these  filters  contains  a  number  of  te.xtile 
sleeves  through  which  the  air  must  pass  before  it  can  be  de- 
livered to  the  atmosphere  by  the  pump  (p).  The  dust  is 
arrested  on  the  inner  surface  of  these  sleeves  from  which  it  is 
periodically  removed  by  an  externally  operated  shaker.  As 
this  cleaning  process  is  dependent  upon  the  du.st  readily  falling 
from  the  fabric,  very  little  good  would  result-  from  shaking 


The  pump  at  Messrs.  Humphries  &  Bobbett's  is  of  entirely 
new  design,  and  some  details  of  its  construction  will  be  of 
interest.  Outwardly,  it  closely  follows  the  conventional 
design,  except  for  the  cylinder,  which  at  first  sight  creates  an 
impression  of  top-heaviness.     This  is  due  to  an  annular  chamber 


Fig.  4. — View  uf  .Suction  Pipe  in  hold  of  B.iege. 


Fig.  6. — View  of  the  ruMi'. 


these  sleeves  while  the  air  is  passing  through  the  cloth.  To 
avoid  stoppage  of  the  plant,  each  filter  can  be  isolated  for 
cleaning  purposes.  The  outlet  (o)  may  also  then  be  opened 
and  the  accumulation  of  dust  dropped  into  the  sacking  hopper 
below.  Fig.  5  is  a  view  taken  from  the  doorway  on  the  second 
floor,  and  shows  all  the  details  which  have  just  been  described. 

Pump  Installatiox. 
The  pump,  which  is  illustrated  in  Fig.  6,  forms  a  conspicuous 
feature  of  this  plant,  and  it  may  be  mentioned  here  that  the 
choice  of  a  suitable  exhauster  is  a  matter  of  vital  importance 


or  jacket  extending  round  the  cylinder,  in'which  are  placed  the 
inlet  valves.  The  exhaust  valves  are  situated  directly  above  or 
below  in  the  respective  cylinder  covers,  and  a  single  bolt  holds 
a  pair  of  valves  in  place.  Doors  in  this  chamber  and  in  each 
cover,  allow  of  ready  access  when  inspection  becomes  necessary, 
and  both  sets  of  valves  can  be  removed  from  the  pumji  within 
a  quarter  of  an  hour.  The  total  valve  area  is  ap]iroximately 
one-fifth  of  that  of  the  piston,  in  consequence  of  which  the  air 
passes  through  the  valves  at  a  relatively  low  speed.  This, 
combined  with  the  use  of  "  Duralumin  "  valve  plates  and  very 
light  springs,  considerably  reduces  the  energy  which  is  com 
monly  expended  in  operating  automatic  valves. 

The  effect  of  this  is  shown  by  the  indicator  card,  Fig.  7,  upon 
wh'ch  the  absence  of  exhaust  pressure  is  very  noticeable. 

Capacity  and  Power  Tests. 

Numerous  tests  have  been  carried  out  upon  this  plant'from 
time  to  time,  and  it  is  proposed  to  cite  some  of  these  as  being 
of  practical  utility.  From  the  "drawing  shown  in  Fig.  2,  it 
will  l)e  seen  that  the  plant  is  entirely  self-contained  as  regards 
driving  arrangements  ;  and  a  separate  current  meter  having 
lieen  provided  for  the  motor,  the  actual  amount  of  current  used 
can  be  recorded  against  the  readings  shown  by  the  counter  on 
the  automatic  weighing  machine.  By  reading  these  two 
meters  at  frequent  intervals  the  power  consumption  for  a 
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Fig.  5. — Receiving  Vessel  and  Filters  showing  Isolating  Valve: 
AND  Shaking  Chain. 


Fig.  7. — Typical  Indic.\tor  Card. 
and  B.   11  L-20,  944  a  M    3'52  lbs.  per  sq.  in    av.   M  E.P. 


in  the  designing  of  a  pneumatic  conveyor.  The  abnormal  power 
required  to  work  some  of  the  earlier  plants  may  often  be 
traced  to  the  employment  of  an  inefficient  type  pf  exhauster, 
and  in  the  several  plants  which  have  been  reconstructed 
during  recent  years,  the  chief  modification  has  always  been 
the  substitution  of  an  up-to-date  exhauster. 


given  capacity  can  be  more  closely  determined  than  isjpossible 
by  the  use  of  an  ammeter,  as  the  load  fluctuates  considerably. 
Of  course,  the  efficiency  of  the  motor  must  be  taken  into 
account,  but  as  the  purchaser  invariably  wants  to  know  what 
the  overall  running  costs  of  the  plant  will  be,  the  tables  given 
herewith  show  this  without  further  calculation. 
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Table 

I. 

No.  of 
reading. 

Time. 

■ 

Weigher 

496  lb. 

weighing 

Current 
meter 

B.O.T. 
units. 

Average      ,,„^^„,         ^PP-- 

'iX'^    '•—'■'1      '^'l'""'!' 

i   te  vaU     >;"/°»        y'r-% 
.„      ,,            lifted.         factor  of 

^^^1^^-^                    motorO-87) 

1     

10-55 

23,528 

1119-0 

14-8             0-77               l:!-4 

11.38 

23,576 

1127-2 

18-1             0-72        1       15-3 

12.0 

23,606 

1132-0 

14-3           0-78              i::  II 

12-26 

23,634 

1136-8 

11-9           102 

14-3 

12-55 

23,660   j  1142-7 

14li            tiSl                13-9 

Summary 

2  hours 

132  qrs. 

23-7 

■|u;i.i: 

1. 

No.  of 
i-eading. 

Time. 

Weigher 

496  lb. 

weighing 

™^'«J     between 
^•V:f-     intervals 
""'*^-      tons/hr. 

1 

Approx. 

Current         B.H.P. 

consumed      at  pump 

per  ton         (Power 

lifted.         factor  of 

;motor0-87) 

1  

9.27 

23,992      12050 

16-7               0-7 

13-7 

9.50 

24,021 

1209-5 

150               0-71             12-4 

14 

10.21 

24,056 

1215-0 

15-8 

0-79     !       14-5 

18 

10-57 

24,099 

1222-5 

15-8 

■ 

Summary 

1-5  hre. 

107  qrs. 

17-5 

0-74 

13-6 

Table  III. 


Date. 


Weigher 
(Qrs.) 


Current 

Meter 

B.O.T.  units. 


Febniarv  11    1920     ... 

..        24,056 

1,215 

April  19,  1920    

..1       37,020 

4,043 

June  14,  1920 

..'       49,580 

6,727 

July  12,  1920     

..        54,823 

7.832 

' 

Current 

consumed 

per  ton  lifted. 


0-985 


0-965 


0-952 


September  9,  1920 68,764 


10,792 


0-960 


Modern  Improvements. 
For  those  who  have  followed  the  development  of  the  pneii- 
iiiatic  conveyor,  and  wish  to  compare  the  ])ower  consumed  liv 
a  modern  plant  with  those  of  20  years  ago.  the  approximate 
brake-horse-power  at  the.  pump  Awheel  is  given  in  column  7 
of  the  tables.  Only  in  one  case  does. this  exceed  1  h.p.  per 
ton  per  hour.  It  is  rather  misleading  to  attempt  to  state  the 
overall  efficiency  of  a  pneumatic  conveyor,  as,  theoretically, 
no  work  is  done  in  conveying  horizontally  ;  but  an  approxi- 
mation may  be  made  by  assuming  that  the  grain  has  to  be 
lifted  vertically  to  such  a  height  as  to  enable  it  to  fall  bv 
gravity  to  the  desired  position  within  the  mill.  This  height, 
in  this  particular  instance,  is  about  60  ft.,  and  for  lifting  1  ton 
per  hour  through  this  distance  the  theoretical  power  required 
would  be 

Thus  it  will  be  seen  that  during  its  performance  upon 
a  barge  lying  adjacent  to  the  mill  the  overall  efficiencv  of 
the  plant  excluding  motor  losses  is 

0-068X  ||;^=0-083,  or  83  per  cent. 

Table  I.  contains  five  selections  out  of  about  30  observations 
taken  in  February  last.  The  cargo  was  wheat,  and  the  barge 
lay  "  second-off."     The  rated  capacity  of  the  plant  is  15  tons 


per  hour  when  working  upon  the  near  barge,  and  it  will  be  seen 
that  this  was  nearly  maintained  over  a  two-hour  run  upon  the 
"  second-off  '"  barge.  The  capacity  rose  as  high  as  19  tons 
per  hour  during  the  early  part  of  the  time,  but  as  the  quantity 
in  lAie  barge  diminished,  more  bending  of  the  flexible  pipe 
became  necessary,  which  resulted  in  dropjiing  the  cap'acity, 
and  a  very  marked  increase  of  current  consumed  ])er  ton  lifted. 
In  Table  11.  are  similar  selections  from  a  test  carried  out 
two  days  later,  but  on  this  particular  day  the  barge  was  lying 
alongside  the  mill.  In  this  instance  there  was  much  less 
Uuctuation,  and  although,  momentarily,  the  capacity  some- 
times touched  on  20,  it  never  dropped  below  the  guaranteed 
figure  of  15  tons  per  hour.  It  will  also  be  noticed  that  the 
values  in  column  6  of  this  table  are  fairly  constant  and  do  not 
sensibly  differ  from  the  average. 

Energy  Consumption. 

It  may  be  argued  that  these  tests  are  not  necessarily  indi- 
cative of  what  may  be  expected  to  happen  in  practice  ;  cer- 
tainly they  are  not,  for  here  we  meet  with  the  human  element  ; 
and  it  is  interesting  to  glance  at  Table  III.  in  which  are  given 
five  readings  of  the  current  meter  and  weigher  counter,  extend- 
ing over  a  period  of  seven  months.  The  fourth  column  of  this 
table  corresponds  with  column  6,  of  the  previous  tables,  and 
it  will  be  seen  that  experience  in  handling  the  plant  has  fav- 
ourably affected  the  current  consumed.  When  it  is  further 
considered  that  all  clcaning-up  of  barges,  together  with  the 
current  consumed  while  the  plant  is  running  light,  is  included 
in  these  averages  ;  the  percentage  of  the  actual  to  the  test 
figures  is  remarkably  high. 

Working  Costs. 

With  such  a  plant  as  has  just  been  described,  in  fairly 
continuous  use,  say,  300  working  days  per  annum  up  to  about 
six  hours  per  day,  the  working  cost  is  approximately  5d.  to 
6d.  per  ton  lifted  ;  while  the  interest  on  capital  involved, 
together  with  depreciation,  maintenance,  and  other  overhead 
charges,  would  be  somewhere  from  about  4d.  to  .5d.  per  ton. 

Reasonable  latitude  must  naturally  be  given  in  estimating 
what  the  over-all  working  cost  of  any  conveyor  is  likely  to 
be,  and  it  is  always  advisable  to  secure  an  arrangement  which 
is  favourable  to  low  power  consumption,  as  this  has  an 
important  bearing  upon  both  the  above  items.  Against  this 
ex]5enditure  can  usually  be  set  off  the  cost  of  sack  hiring, 
which  alone  often  defrays  the  greater  part  of  the  total  working 
cost  of  these  plants — 6d.  ])er  ton  may  be  taken  as  an  average 
figure.  Also,  the  increased  accuracy  of  weighing  and  checking 
eliminates  accumulative  errors,  which  are  bound  to  accrue 
in  sack  weighing. 

Further  advantages  obtained  in  this  mill  are  that  loading- 
out  operations  can  be  carried  on  simultaneously  with  the 
loading  in.  This  reduces  the  congestion  of  barges  in  the  river, 
in  consequence  of  which  demurrage  charges  are  considerably 
lessened. 

Such  being  the  superiority  of  the  new  system  over  the  old, 
less  than  a  years  experience  decided  Messrs.  Humphries  to 
extend  this  plant  for  dealing  with  their  English  wheat.  A 
large  hopper  has  been  made  adjacent  to  the  street  on  the  other 
side  of  the  mill,  into  which  sacks  can  be  quickly  emptied 
through  doors  in  the  wall.  From  this  hopper  the  wheat  is 
drawn  through  the  auxiliary  transport  pipe  which  is  ordinarily 
kept  closed  by  a  valve  as  described  in  the  river  intake  portion. 
As  this  e.xtension  has  not  long  been  in  use,  no  test  figures  such 
as  have  been  given  above  are  available  ;  and  it  is  rather 
unfortunate  that  future  observations  as  recorded  in  Table  III. 
will  not  be  of  much  service,  as  it  would  be  necessary  to  record 
the  readings  of  both  meters  every  time  the  plant  was  used, 
on  account  of  the  difference  in  c<apacity  of  the  two  sides. 
The  capacity  on  the  road-borne  side  is  about  10  tons  per 
hour. 

The  author  gratefully  acknowledges  Messrs.  Humphries  & 
Bobbett's  permission  to  describe  their  plant,  and  is  indebted 
to  Messrs.  Robert  Boby,  Ltd.,  Bury  St.  Edmunds,  for  their 
con.sent  to  the  publication  of  the  technical  details. 
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The   Elevator   System  and   Grain    Production, 


Br    JAMES    WHITAKEK,    Assoo.M.Inst.C.E. 


rPHE  demand  for  wheat  and  other  food  grains  continues  to 
-^  be  greater  than  the  supply,  in  spite  of  the  fact  that  two 
years  have  elapsed  since  the  armistice  and  shipping  is 
more  plentiful  and  is  no  longer  threatened  or  sunk  by  sub- 
marines. The  world  "s  requirements  in  the  matter  of  food  are  by 
no  means  satisfied  by  the  existing  sources  of  supply.  Russia 
was  one  of  the  world's  largest  suppliers  of  wheat  before  the 
war  and  is  now  cut  off.  Roumania  formerly  exported  largely, 
but  cannot  now  do  so.  The  Argentine  Republic,  another  of 
the  great  sujjpliers  of  grain,  recently  prohibited  the  export  of 
wheat.  The  United  States  of  America  has  been  for  many 
years  the  largest  and  best  source  of  supply  of  Europe's  wheat, 
but  the  ability  of  the  United  States  to  export  is  lessening.  In  a 
normal  year  that  countiy  may  be  expected  to  consume  its 
own  supplies,  and  even  to  import  a  part  of  the  grain  crop  of 
Canada.  There  is  now  a  condition  of  famine  over  the  greater 
part  of  Europe,  and  over  the  greater  part  of  China.     How 


An  Arokntine 
Ge.4in  Elevator 


North  America  the  world's  greatest  and  most  profitable  grain 
growing  region.  Grain  growing  in  the  older  countries  has 
depended  on  manual  labour,  and  in  manv  in.stances  on  the 
cheap  labour  of  backward  peoples.  In  North  America,  how- 
ever, the  industry  is  ba.sed  on  the  use  of  machinerv,  the  workers 
employed  being  of  good  class.  Elevators  can  be  regarded  as 
the  application  of  more  machinery  for  the  assistance  of  agri- 
culture. They  have  an  equally  important  use  in  the  sphere  of 
finance  and  economics  as  will  be  explained  presently. 

New  Sources  of  'Wheat  Supply. 

The  countries  of  the  Southern  Hemisphere  offer  the  likeliest 
fields  for  raising  of  the  additional  grain  supplies  for  which  the 
world  is  hungering.  I  refer  to  the  Argentine  Republic,  Austra- 
lia and  South  Africa.  Another  country  from  which  greatly- 
increased  supplies  may  be  looked  is  India.  Various  suggestions 
could  be  made  for  increasing  the  grain  supjilies  from  these 
countries,  such  as  more  and  better  agricidtural 
machinery,  suitable  seed,  and  the  application 
of  manures.  These  .suggestions,  however,  are 
but  of  secondary  importance,  compared  with 
the  following  :  Enable  the  producer  to  dispose 
of  his  produce  easily  and  without  loss  immedi- 
ately it  is  harvested  ;  give  financial  assistance 
to  encourage  men  of  small  capital  to  take  up 
the  business  of  grain  growing.  These  latter  sug- 
gestions indicate  the  sine  qua  non  of  rapid  expan- 
sion of  grain  production.  The  other  aids  would 
follow  naturally.  The  handling  and  marketing 
of  grain  in  the  countries  just  named  is  attended 
wdth  very  great  loss  which  almost  always  falls 
op  the  producer.  For  instance,  the  average 
loss  in  quantity  of  grain  in  South  Africa  has 
been  shown  to  be  as  much  as  1\  per  cent,  due 
to  ravages  of  rats  and  other  forms  of  wastage. 
In  .some  seasons  this  loss  increases  to  20  per 
cent.  Besides  this  wastage  in  quantity  there 
is  a  deterioration  in  quality  of  the  remainder, 
causing  the  prices  realised  by  the  grain  to  be  far 
less  than  they  ought  to  be.  The  farmers  of 
South  Africa  who  send  their  grain  to  the  ports 
for  sale  and  shipment  report  that  complaints 
regarding  weight  and  condition  are  chronic. 


to  make  good  the  world  shortage  is  a  very  serious  and  pressing 
problem.  It  is  not  going  to  be  solved  in  one  year  or  two 
years,  or  even  in  10.  A  large  and  growing  expansion  of 
supplies  must  be  planned  for,  and  the  plans  must  look  well 
ahead,  because  the  world's  needs  are  growing  at  an  ever- 
increasing  rate. 

Grain,  Increased  Production  and  Elevators. 

The  highest  authorities  have  insisted  on  two  things  being 
necessary  for  the  improvement  of  trade,  and  for  bringing  about 
a  reduction  in  the  cost  of  living.  These  are  :  Increased  pro- 
duction ;  the  avoidance  of  waste.  These  recommendations, 
intended  to  be  of  general  application,  are  of  special  appropriate- 
ness as  applied  to  grain  production. 

The  writer  wishes  to  point  out  the  use  and  importance  of 
what  has  come  to  be  called  the  "'  elevator  system  "  in  develop- 
ing and  encouraging  grain  jsroduction,  and  in  avoiding  wa.ste 
in  connection  with  the  grain  trade.  The  so-called  elevator 
system  had  its  genesis  in  North  America,  and  although  not 
everywhere  in  use  there  in  its  logical  completeness  it  has  been 
of  immense  value,  and  has  been  a  principal  cause  in  making 


The  Features  op  Elevator  System. 

What  is  the  elevator  system,  and  how  does 
it  work  ?  An  elevator  is  a  building  where 
grain  is  received,  weighed,  inspected,  classified, 
stored,  weighed  out  and  delivered  to  railway 
w-agons  for  sending  away.  The  movement  of  the  grain  in 
these  buildings  is  effected  entirely  by  machinery.  The  form 
of  storage  is  in  what  are  called  in  Europe  bins  or  silos.  The 
grain  is  handled  in  the  mass  as  a  fluid,  sacks  being  dispensed 
with.  It  was  the  American  passion  for  economising  manual 
labour,  together  with  the  exceeding  cheapness  of  the  material 
at  hand,  timber,  which  led  to  the  building  of  the  first  elevators. 
The  early  builders  had  probably  no  idea  in  their  minds  of  any 
elevator  "  system,"  but  they  ''  builded  better  than  they 
knew." 

The  elevators  are  placed  at  frequent  intervals  along  the  lines 
of  railway  throughout  the  grain-growing  districts  of  the  United 
States  and  Canada.  There  are  about  3.000  such  elevators 
in  Canada,  of  an  average  storage  capacity  of  1,000  tons.  Most 
of  them  are  owned  by  traders  or  trading  companies.  Some 
are  owned  and  worked  by  farmers'  Co-operative  Societies,  and 
a  few  by  State  or  Provincial  Governments.  Having  access 
to  one  of  the.se  elevators  a  farmer  may  deposit  his  grain  almost 
as  soon  as  it  is  harvested.  The  grain  is  weighed  in  the  farmer's 
jiresence  at  the  time  it  is  received,  and  its  grade  or  quality 
ascertained  by  a  competent  expert.     The  farmer  receives  a 
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cortificatf  naiiiin<;  tho  quantit y  and  grado  of  the  grain  deposited. 
He  iiiav  and  iKsuallv  does  sell  o\itriglit  to  the  owner  or  lessee 
of  the  elevator,  or  he  may  choo.se  to  remain  the  owner  of  tlic 
grain.  In  the  latter  case  he  pays  the  charges  for  storage  and 
insurance. 

Shipment  Arrangements. 
He  cannot,  however,  expect  to  have  his  grain  held  for  long 
in  a  country  or  roadside  elevator,  especially  in  the  season  of 
active  movement  of  grain  following  on  the  harvest.  Such 
elevators  must  hold  themselves  ready  to  receive  and  pass 
along  a  large  quantity  of  grain  in  one  season,  many  times 
larger  than  the  actual  storage  ca])acity.  The  grain  w'ould 
as  a  rule  soon  be  sent  along  hv  rail  to  a  terminal  elevator 
at  some  large  commercial  centre  or  at  a  jiori.  On  leaving 
the  elevator  where  it  was  first  deposited  the  identity  of  the 
grain  cannot  usually  be  preserved.  The  grain  becomes  nuxed 
with  other  grain  of  the  same  kind  and  grade.  The  farmer 
cannot  as  a  rule  receive  back  the  actual])ar(cl  of  grain  which 
he  de])osited.  but  his  certificate  entitles  him  to  receive  after 
payment  of  the  ])roper  charges  grain  of  the  same  grade  and 
quantity  as  that  deposited.  Having  dejiositcd  his  grain  at 
the  elevator  and  received  his  certificate  the  farmer  can  return 
home  relieved  of  his  load.  The  load  off  his  mind  is  the  princi])al 
thing.  One  can  understand  that  a  few  hours  may  be  s])ent 
in  the  little  town  where  the  elevator  is  situated  and  a  very  happy 
dinner  enjoyed  along  w-ith  some  friends  before  the  journey 
home  is  made. 

The  Benefits  of  the  Elev.\tor  to  the  Farmer. 

And  now  we  come  to  the  point  where  the  farmer  feels  the 
principal  benefit  of  the  elevator  system.  His  grain  certificate 
is  a  negotiable  instrument  and  he  may  obtain  an  advance 
from  a  banker,  who  will  accept  the  deposit  of  the  certificate 
as  security.  Such  an  advance  will,  if  required,  be  of  an 
amount  representing  a  large  percentage  of  the  market  value 
of  the  grain.  If  the  farmer  has  sold  his  grain  at  once  on 
taking  it  to  the  elevator  he  has  certainly  secured  a  better 
price  for  it  due  to  the  facility  with  which  money  can  be 
raised  on  the  certificate,  the  facility  enabling  more  buyers  to 
enter  the  market  than  would  otherwise  be  the  case.  So  that 
whether  the  farmer  sells  his  grain  at  once  or  whether  he  con- 
tinues to  own  it  he  secures  an  immediate  financial  advantage 
from  the  existence  of  the  elevator  system.  The  system  renders 
the  business  of  grain  growing  pos.sible,  easv  and  profitable, 
where  but  for  the  system  it  could  not  be  carried  on.  Men  of 
slender  means  are  enabled  to  go  into  the  business  with  confi- 
dence and  men  already  in  it  are  encouraged  to  extend  their 
o])erations.  In  this  way  the  elevator  system  is  like  an  actual 
implement  of  agriculture,  enjoying  with  the  plough  and  the 


seeder  the  honour  of  making  grain  to  grow  where  none  grew 
before. 

Mai  KitiAL.s  OF  Elevator  Constructio.m. 
In  the  estaiilishing  of  grain  elevator  systems  in  the  new 
great  countries  of  the  Southern  Ifemisphere  consideration  has 
to  be  given  to  the  s])ecial  circumstances  of  each  country. 
For  instance,  timber  structures  like  those  in  North  America 
are  not  practicable  in  countries  where  timber  is  scarce  and 
dear,  nor  in  places  inhabited  by  white  ants.  Timber  as  a 
material  of  elevator  construction  in  the  United  States  and 
Canada  is  now  giving  y)lace  to  the  cleaner  and  more  fire- 
resisting  materials  steel  and  concrete.  It  may  be  taken  for 
granted  that  these  latter  materials  will  be  used  in  elevator 
construction  rii  the  new  countries.  A  special  circumstancee 
in  connection  with  grain  growing  in  the  Argentine  is  that  grain 
growers  are  somewhat  nomadic.  They  work  a  certain  di.strict 
for  perhaps  two,  three,  or  four  years  and  then  move  on  to 
another  district.  The  first  district  may  then  lie  fallow  for  a 
number  of  years.  Grain  elevators  where  such  ])ractice  prevails 
should  be  capable  of  removal.  The  illustration  on  page  30 
shows  a  small  country  elevator  which  was  designed  for  this 
l)uriiose.  It  is  all  of  steel  and  removable  excejrt  the  foundation, 
which  is  of  concrete.  Grain  is  brought  to  the  elevator  in 
sacks.  The  sacks  are  emptied  into  the  hopper  A.  The 
elevator  B  lifts  the  grain  u])  to  the  automatic  weigher  C. 
After  passing  the  weigher  the  grain  falls  by  spout  to  the  second 
elevator  E,  by  which  it  is  lifted  to  the  conveyor  /''  over  the 
two  large  cylindrical  storage  silos.  The  conveyor  F  feeds  the 
grain  into  either  of  the  two  silos.  Wlien  it  is  required  to 
withdraw'  grain  from  the  silos,  slides  are  opened  feeding  the 
bottom  conveyor  G,  by  which  the  grain  is  caused  to  feed 
to  either  of  the  elevators  B  or  E.  If  the  grain  is  merely  to  be 
turned  over  for  airing,  it  goes  to  the  second  elevator  E  and  so 
back  into  a  silo.  If  it  is  to  be  sent  away  it  goes  to  the  first 
elevator  B,  then  through  the  weigher  into  the  .sending-away 
hopjier  D.  This  h(q)per  holds  10  tons  of  grain,  and  10  tons 
of  grain  can  be  run  from  it  in  a  few  moments  into  a  railway 
truck.  This  elevator  is  an  example  of  a  country  elevator  reduced 
to  its  simplest  possible  terms.  Various  extra  facilities'  easily 
suggest  themselves,  such  as  the  provision  of  a  greater  number 
of  storage  silos  so  as  to  provide  for  storing  more  varieties  of 
grain.  The  establishment  of  a  complete  elevator  "  system  " 
implies  the  provision,  besides  country  elevators,  of  port  or 
terminal  elevators  and  of  suitable  and  sufficient  railway 
trucks  for  the  carriage  of  grain  under  seal. 

A  discussion  of  these  features  of  the  "  system  "  cannot  be 
entered  \i]Hm  in  a  short  article  like  the  present,  nor  do  they  call 
for  consideration  in  connection  with  the  subject  as  far  as  the 
writer  has  attempted  to  present  it  on  this  occasion. 


The    Blaisdell    Distributor 

amd 
A    Conveyor    Applied   to   Storage    Problem.s. 

H>-    W.    A.     II.VKRIS. 


rriHE  (piestions  of  handling  and  storing  materials  in  bulk, 
-*-  under  present  conditions  of  cost  of  labour  and  s])ace, 
call  for  jjarticular  care  in  the  planning  of  installations 
for  the  bagging-off,  direct  utilisation  or  shijiment  of  various 
commodities.  It  should  be  unnecessary,  atjthis  juncture, 
to  emphasise  the  desirability  of  substituting  mechanical  hand- 
ling for  manual  labour,  ])rimarilv  because  the  former  is  more 
conveniently  varied  in  its  a]i])lication  both  as  regards  capacity 
in  a  given  time  and  suitabilitv  to  height  or  distance  of  move- 
ment and  secondarily  because  it  is  low  in  U])kee|i  cost,  regular 
in  operation  and  reliable  when  reasonably  sujjervised.  But 
it  is  possible  that  the  value  of  space  when  expressed  as  ground 
area  multiplied  by  height  and  equalling  storage  capacity,  is 
not  given  the  consideration  it  deserves. 

The  Wastage  of  Top  Space. 
In  the  average  storage  installation,  fed  by  cranes  or  railway 
wagons   to   elevators   and   overhead   distributing  conveyors, 


it  is  noticeable  that  a  considerable  pro])ortion  of  the  storage 
space  at  the  to])  of  bunkers  is  wasted,  due  to  the  conveyors 
discharging  on  a  central  "  line  "  or  a  series  of  "  lines  "  and 
that  the  materials  so  discharged  are  allowed  to  flow  on  a  natural 
slope  which  runs  down  and  towards  the  bunker  sides.  Several 
feet  of  structural  height  and  corres]ioiMling  storage  are  conse- 
quently lest  by  such  methods  of  distribution,  averaging,  say, 
.5  per  cent,  or  in  extreme  cases,  10  per  cent.,  of  the  estimated 
caijital  cost  and  capacity  ;  or,  in  other  words,  the  same  per- 
centage value  of  property  and  rental.  Broadly  exf)ressed 
this  loss  of  space  due  to  unecpial  distribution  of  stored  materials 
nutans  that  the  planning  engineer  must  either  arrange  for 
21  or  22  bunkers,  where  20  of  equal  height,  if  filled,  would 
s\ifRce,  or  he  must  ]nit  more  weight  on  the  ffiundations  by 
increasing  the  height  of  the  structures  sufficiently  to  obtain 
the  desired  capacity.  In  congested  areas  and  on  loose  or 
swampy  ground  where  every  square  foot  of  floor  space  and 
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ton  weight  on  foundations  are  relatively  expensive  items, 
the  above  considerations  are  of  more  than  ordinary  importance. 
The  writer  proposes  to  show  how  floor  space  and  height  of 
structures  may  be  economised. 

The  Distributor  in  South  African  Goldfields. 
The  Blaisdell  Distributor  is  illustrated  by  Figs.  1  and  4, 
from  photographs  taken  during  its  construction  at  Erith.  and 


and  the  extent  of  the  ground  area  covered  by  the  tank  installa- 
tions, which  conditions  are  peculiar  to  the  method  of  ore  treat- 
ment mentioned.  A  much  simpler  form  is,  however,  suitable 
for  the  average  conditions  obtaining  in  connection  with  a 
battery  of  bunkers  each  of  which  is  rectangular  or  square 
in  horizontal  section  as  is  usual  where  storage  is  the  chief 
consideration. 


Fig.    1  — General  View  of  Bl.\isdell  Distribctor. 


was  first  applied  to  filling  batteries  of  circular  "  leaching  " 
tanks  with  crushed  ore  for  the  South  African  goldfields. 
These  tanks  were  suitably  spaced  and  arranged  in  pairs.  The 
construction  and  operation  are  readily 
understood  from  the  following  description 
and  by  reference  to  the  illustrations. 

The  apparatus  comprises  a  bridge  struc- 
ture, travelling  on  overhead  rails  which  are 
supported  by  the  tanks,  and  are  arranged 
for  moving  by  hand  or  mechanically  from 
point  to  point,  corresponding  with  a  central 
discharge  to  each  pair  of  tanks.  The  bridge 
structure  carries  deflecting  pulleys  and  acts 
as  an  automatic  "  throw-off  "  or  "  tripper  '" 
for  the  crushed  ore  which  is  carried  to  it  by 
a  belt  convevor  extending  lengthwise  over 
the  tank  battery  installation.  The  bridge 
.structure  also  supports  a  cross  conveyor 
which  catches  the  ore  as  it  is  thrown  off  by 
the  lengthwise  conveyor  and  carries  it  to 
either  distributing  head  which  is  situated 
centrally  above  one  of  the  tanks.  The  direc- 
tion of  travel  of  the  cross  conveyor  can  be 
reversed,  so  as  to  feed  alternately  the 
corresponding  tank  of  each  pair  ;  or  it  may 
be  in  two  lengths  and  feed  both  tanks  simul- 
taneously. 

The  crushed  ore  falls  on  to  a  revolv- 
ing plate  arranged  for  variable  speed 
driving,  at  the  distributing  heads,  which 
evenly  distributes  or  spreads  the  ore  in  the 
tank.  Wind  shields  are  provided  around 
each  revolving  plate  so  as  to  maintain 
reasonable  conditions  for  accurate  spreading 
in  variable  weather.  The.se  machines  will 
work  "'  out  of  doors,"  and,  it  is  understood, 
have  met  with  considerable  success  for  the  purpose  described. 

The  elaborate  form  of  '"  tripper  "  described    above,  though 
comparatively  exjjensive,  was  justified  by  the  rate  of  operation 


A  Simple  ''  Tripper." 
Fig.  5  illustrates  a  tvpe  of''  Robins  "  tripper  in  which  the 
lengthwise  travelling  conveyor   belt  is  raised  and    deflected 


round  pulleys  so  as  to  discharge  into  distributing  chutes  in 
front  (when  necessary  for  feeding  other  trippers)  and  to  either 
side  or  to  both  sides,  as  required.     This  tripper  is  gripped^or 
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hnikcd  on  tin'  supportiiif,'  rails  wliuii  n^quirud  to  be  stationary 
for  a  |)eriod  or  inoved  slowly  in  either  direction  along  the 
coiivpyor  path  either  by  hand-driven  gearing  or  by  power, 
automatic,  obtained  from  the  travelling  convevor  belt. 
.'Vnotiikk  1)e.si(;x  or  'I'hii-pkk. 
A  modified  form  of  tripper  combining  some  of  the  features 
of  both  the  •■  Robins  "  and  the  ''  Blaisdell  "  tvpes  is  diagram- 
matically  illustrated  in  Figs.  2  and  .3.  In  this  design  two  eross- 
wise  worm  conveyors  having  right  and  left-hand  spirals  respec- 
tively are  substituted  for  the  cross-belt  conveyor,  the  distri- 
buting heads  being  eliminated  and  the  bridge  structure  corres- 

jondingly  simplified.  These  worm  conveyors  onlv  come  into 
<i|>enition  when  the  bunkers  are  nearly  full'tdirectlv  underneath 
the  lengthwise  conveyor)  and  assist  the  discharged  material 
to 'slide  towards  the  bunker  sides. 

It  will  be  appreciated  that  as  the  bunkers  fill  up  the  resistance 
of  the  materials  against  the  worm  conveyors  will  sensibly 
increase  and  will  tend  to  push  the  tripper  automatically  along 
the  feed  conveyor  path,  thereby  obviating  continuous  watching 
or  adjustment  by  the  attendant.  As  the  worm  conveyors 
are  ca,rried  at  a  suitable  height  to   clear  the    cross  walls,  or 

lartitions,  of  the  storage  bunkers,  it  follows  that  they  will 
not  become  submerged  in  the  mass  of  materials  being  "distri- 
buted and  will  constitute,  together  with  the  lengthwise 
conveyor  belt,  a  horizontal  distributing  system  of  minimum 
])Ower  requirement. 


Fig.  o. — Auiu.MAT.c  Tkavellinc    Tr.ii'CtR. 

The  worm  conveyors  are  ojx'rated  by  the  lengthwise  con- 
veyor belt,  through  the  defiecting  pulleys  and  suitable  gear, 
chain  or  strap  connection.  The  rate  of  discharge  into  either 
side  of  the  lengthwise  and  preferably  centrally  ])laced  convevor 
can  be  controlled  by  deflectors  on  the  trij)[)er  and  all  of  the 
material  may  be  discharged  on  one  side  if  required.  Wide 
l)unkers  may  be  economically  filled  by  this  method  from  one 
belt  conveyor.  When  combustible  and  dusty  materials 
are  being  handled  there  is  no  special  risk  of  explosion  due  to 
electrical  short  circuiting  because  no  collectors  are  involved. 

Dl.ST.4NT    CONTROI,. 

The  tripping  a])i)aratus  and  the  conveyor  can  be  arranged 
for  distant  drive  or  feed  control  and  an  ordinary  insulated  bell 
signalling  or  telephone  wiring  sy.stem  installed  forthe  attendants 
at  the  feed  and  discharge  ends  of  such  a  combination  to  com- 
municate with  one  another.  For  an  electrically-driven  installa- 
tion, with  a  practically  constant  feed  to  a  large  intermediate 
)unker  it  would  be  possible  to  arrange  for  the  attendant  at 
the  top  of  the  storage  bunkers  to  operate  the  feed  to  and 
working  of  the  elevating  and  conveying  installation  by  means 
of  push-button  controlled  mechanisms. 

Similarly  and  in  connection  with  coal-handling  to  a  central 
power  .station,  an  intermediate  low  level  bunker  of  large 
capacity,  intermittently  fed,  could  be  arranged  for  so  as  to 
accommodate  the  coal  supply  during  "  peak  "  load  periods 
and  assist  in  keeping  down  the  power  demand  on  the  station. 
Incidentally  by  ])roviding  in;mediate  accommodation  for  the 
incoming  sujiply,  transport  to  the  station  is  facilitated. 

The  writer  is  indebted  to  the  Fraser  &  Chalmers  Engineering 
Works  (The  (Jeneral  Electric  Company,  Ltd.),  London,  E.G., 
for  the  information  on  which  the  illustrations  are  based. 
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Modern    Ropeway   Transport. 


^  By    RICHARD    KEN 

(Engineer  of 

ONE  evil  resulting  from   the  war  is  the  present  famine  in 
unskilled   labour,    its   reduction    in   efficiency   and   its 
abnormal  rise  in  cost.     This  result  has  awakened  keen 
interest  in  the  employment  of  conveying  machinery,  whose 
end  is  a  reduction  in  labour  costs,  together  with  an  increased 
convenience  in  working. 

The  aerial  ropeway  is  amongst  the  most  valuable  of  these 
machines  (to  those  interested  in  the  economical  transportation 
of  material).  Taking  unskilled  labour  alone  into  account, 
it  has  been  estimated  that  if,  two  labourers  (each  costing  £200 
a  year)  are  employed  on  work  for  which  a  ropeway  is  suitable, 
and  one  man  is  dispensed  with,  a  line  could  be  economically 
installed,  whose  capital  value  erected  does  not  exceed  £1,000. 
The  working  costs  on  such  an  installation,  conveying  about 
5  tons  per  hour  (excluding  the  necessary  attendant,  but 
including  all  other  standing  and  running  costs^,  should  not  be 
more  than  £175  to  £200  a  year. 

Modern  Ropeway  Systems.  t^ 

Aerial  ropeways  are  plants  for  carrying  goods,  materials 
or  passengers  on  overhead  tracks  (formed  of  steel  wire  ropes), 
supported  above  ground  level  on  trestles,  spaced  at  convenient 
distances  apart.  There  are  two  main  systems  of  aerial  rope- 
ways :  I.  The  continuous  system  :  II.,  the  intermittent  system. 
The.se  two  systems  can  be  arranged  as  under  : — 

.Aerial  ropeways. 


DAI.L,    A.M.Inst.C.E. 

Ropeways,  Ltd.) 

The  Mono'cable  Type, 
In  the  monocable  type  {see  Figs.  3,  4  and  5)  a  combined 
endless  carrying  and  running  rope  of  moderate  size  is  employed, 
both  to  support  and  haul  along  the  carriers  suspended  there- 
from. The  Hallidee  system  (Fig.  5),  introduced  by  A.  S. 
Hallidee  in  1871,  is  a  variation  on  the  monocable  type,  in  that 
the  carriers  are  permanently  attached  to  the  rope  and  pass 
round  the  terminal  sheaves  without  being  disconnected. 

Intermittent  System. 
In  1411  a  certain  Johann  Hartlieb  described  a  ropeway  on 
the  intermittent  system,  this  being  the  first  written  description 
of  a  ropeway.  In  the  jig-back,  or  to-and-fro  type,  the  carriers 
are  permanently  attached  to  the  traction  rope,  are  not  dis- 
connected therefrom,  and  do  not  pass  round  the  terminals  ; 
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In  both  systems  the  ropes  forming  the  overhead  track 
ara  supported  above  ground  level  by  trestles'placed  at  a 
convenient  distance  apart. 

The  Continuous  System. 
This  system  was  invented  by  Adam  Wybe  in  1644,  and  was 
first  used  on  a  i^ractical  scale  by  Charles  Hodgson  in  1867. 
In  this  system  {see  Figs.  1  to  4)  "the  endless  traction  rope  is 
kept  m  constant  motion  in  one  direction  by  the  application 
of  power  in  a  terminal.  The  twin  ropes  are  laid  at  a  fixed 
gauge,  one  side  forming  the  outward  track  for  the  loaded  cars, 
the  parallel  cable  being  u.sed  as  the  return  track  for  the  empty 
cars.  On  the  track,  the  trestles  support  sheaves  of  large 
diameter,  on  which  the  traction  rope  runs  ;  and  in  the  end 
stations  the  traction  rope  passes  round  horizontal  sheaves, 
one  connected  with  the  motive  power,  the  other  to  a  tension 
arrangement  which  maintains  a  uniform  tension  on  the 
rope. 

Excluding  the  Hallidee  variant,  the  tracks  are  connected 
in  the  end  stations  by  shunt  rails  (Fig.  3),  on  which  the  loaded 
cars  pass  to  the  empty  track  and  vice-versa.  The  carriers 
containing  the  loads  are  automatically  connected  to  and  dis- 
connected from  the  constantlv  moving" rope  in  the  end  stations 
and  travel  along  the  track  at  predetermined  space  and  time 
Intervals. 

The  Bicable  Type. 
In  the  Bicable  type  (Figs.  1  and  2)  the  carriers  are  fitted  with 
wheeled  carriages,  which  run  on  fixed  rail  cables,  and  are 
hauled  along  by  a  separate  light  endless  traction  ro]if  (Fig.  2). 


J'"ic,.  I. — Line  Constructed  for  the  Beng.4l  Iron  .4x0  Steel  Co 

but  are  brought  to  rest  alternately  at  opjio.site  ends  of  the  line 
for  unloading  and  loading  purposes.  The  direction  of  travel 
of  the  traction  rope  is  reversed  after  every  journev. 

Inclined  Shoots. 
This  type,  invented  by  Pradi  in  1857,  is  in  use  abroad  in 
timber  districts.     A  fixed  rail  cable  is  anchored  at  the  top.  and 
tensioned  at  the  bottom  terminal,  and  down  which  rope  carriers 
run  by  gravity,  uncontrolled  from  a  traction  rope. 

The  Choice  and  Application  of  Systems. 
As  regards  the  choice  and  application  of  sy.stems,  it  is 
advisable  to  consult  firms  specialising  in  this  bra'nch,  who  will 
investigate  closely  all  local  conditions  affecting  the  design, 
before  coming  to  a  decision  on  the  best  system  and  type  to 
employ.     Each  type  has  its  special  field  of  application,  and  its 
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advantaj^i's  and  disadvantages  for  any  si)i>cific  schenip.  No 
hard  and  fast  ndts  can  be  laid  down,  therefore  ;  but  it  is 
possible  to  indicate  roughly  several  of  the  conditions  deter- 
niiningjthe  choice  of  system  and  type. 

Tlic£choice  of  system,  continuous  or  intcnnitti'iit.  ilcpcnds 


E.xcluding'^tlu'  Ilallidoe^variant,  continuous  roi)e\vays  can 
be  built  of  any  length  and  for  almost  any  cajjacity.  Prac- 
tically any  class  of  material  can  be  conveyed,  with  individual 
weights  up  to  2  tons  and  over.  .\ny  kind  of  country  can  be 
crossed,  with  gradients  in  line  up  to   I  :  I  ;    and  automatic 


Fig. 


-Unloading   Arravoements   ox    Kui>e\vav    Constructeu  fur  the  Bengal  Ikon  CojirANY  for 
THE  Handling  or  40  tons  per  Hour. 


on  ('/)  the  lenjith  of  line  between  end  stations  ;  (b)  the  capacity 
of  plant  in  tons  per  hour  ;  (c)  the  individual  weight  of  the 
load  ;  (f/)  the  terminal  requirements  ;  and  (e)  the  capital 
available  for  investment  in  plant. 

The  choice  of  tvpe  depends  on  the  above,  and  also  on  the 


angle  stations  and  end  returns  and  even  slight  curves  (Fig.  4) 
on  the  line  can  be  arranged.  The  terminals  can  be  adapted 
to  meet  local  conditions  exactly. 

GeneraUy,  of  the  two  types  (bicable  and  monocable)  included 
in   this   system,    and    under   equal   working   conditions,    the 


I'n;.  3.    -LuAUi.Nu  .Station  at  Shropshire  Mines,  Minsterly. 


following  additional  conditions  :  (0  The  nature  of  the  material 
to  be  carried  :  (fj)  the  character  of  the  country  crossed  by  the 
line  ;  (h)  whether  angle  stations  are  required  ;  (j)  the  gradient 
on  line  ;  and  (k)  the  working  costs  on  type  chosen. 


monocable  (if  properly  designed)  is  to  be  preferred.  The 
capital  co.st  of  this  type  is  Jess,  and  therefore  the  working 
costs  are  lower  ;  it  is  simpler  in  design,  and  therefore  easier 
to  erect  and  maintain.     In  some  cases,  few  and  far  between, 
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a,  bicable  is  to  be  preferred  on  account  of  technical  difficulties  ; 
chiefly  where  very  steep  gradients  are  combined  with  a  very 
heavy  hourly  capacity. 

The  Haludee  Ropeway. 

The  Hallidee  Ropeway  can  be  built  of  any  length  ;  but 
where  intermediate  stations  are  required,  the  loads  must  be 
transferred  by  hand,  or  other  means,  from  one  line  section  to 
the  next.  Further,  it  is  adaptable  for  small  individual  loads 
up  to  2  cwt.  only  ;  and  as  the  loading  of  carriers  is  usually 
effected  by  hand  while  these  are  in  motion,  the  velocity  of 
the  rope  does  not  exceed  2i  miles  per  hour  ;  the  resultant 
hourly  capacity  being  rarely  more  than  8  to  10  tons.  Any 
line  gradient  can  be  taken  with  safety  :•  automatic  angle 
stations  can  be  arranged  for  ;  and  the  loads  can  be  discharged 
automatically  at  the  end  unl'oading  station.  , 

The  capital  and  working  costs  on  this  type  are  very  low. 
These  fixed  clip  lines  are  extensively  employed  on  plantation 
work  in  Ceylon,  Sumatra,  &c.,  and  for  the  transport  of 
valuable  ores. 

The  Intermittent  System. 

The  intermittent  system  is  limited  in  its  application,  and  is 
principally  employed  when  it  is  required  to  transport  heavy 
individual  loads  in  relation  to  the  capacity,  over  short 
distances.  It  is  also  employed  where  small  quantities  of 
material  are  transported  daily  over  short  distances.  In 
this  latter  case,  it  is  often  preferable  to  in.stall  a  light  monocable 
with  detachable  carriers.  Shoots  are  used  to  a  limited  extent 
in  the  timber  trade  abroad,  but  arre  being  replaced  gradually 
by  the  to-and-fro  type,  with  a  single  fixed  track  "and  one 
carrier. 

Modern  Installations. 

The  plant  shown  in  Figs.  1  and  2  is  a  typical  modern  instal- 
lation. It  is  on  the  bicable  system,  andwas  built  to  the  order  of 
Messrs.  The  Bengal  Iron  &  Steel  Company,  by  Messrs.  Rope- 
ways, Ltd.  It  is  designed  to  carry  iron-ore  from  the  Manharpur 
mines  to  an  unloading  station  situated  on  a  branch  railway. 
Although  the  line  is  of  no  great  length  it  is  interesting  from 
the  fact  that  for  its  whole  length  it  runs  down  a  very  steej) 
grade— nearly  900  ft.  in  2,900  ft.,  or  a  mean  grade  of 'l  :  3-2. 
The  line  works  by  gravity,  and  surplus  power  is  generated, 
which  is  absorbed  by  a  fan  brake. 

The  brake  and  speed-regulating  arrangements  are  arranged 
at  the  loading  terminal,  the  brake  being  of  the  ordinary  heavy- 
pattern  band  type,  whilst  the  speed  is  regulated  by  means  of 
a  fan  enclosed  in  a  casing.  When  regulating  the  speed  of  the 
ropeway,  the  resistance  of  'he  fan  is  altered,  by  opening  or 
closing  an  aperture.  This  station  is  built  on  sidelong  ground, 
and  bunkers  of  150  tons"  capacity  are  built  on  one  side  of  the 
station,  and  arranged  for  feeding  the  ropeway  buckets  through 
mechanically  operated  chutes.  The  ten.sion  gear  for  the  rail 
cables  and  the  hauling  rope  is  arranged  at  the  lower  terminal. 
The  incoming  loaded  carriers  discharge  their  contents  into 
bunkers  holding  about  1,000  tons  ;  and  from  these  bunkers 
(built  on  one  side  of  station)  the  material  is  loaded  through 
chutes  into  railway  wagons  on  the  siding.  The  line  is  worked 
by  native  labour  throughout,  about  four  coolies  being  required 
at  either  terminal. 

Another  modern  installation  is  shown  in  Figs.  3  and  4. 
It  is  built  on  Roe's  monocable  system  for  Messrs.  The  Shrop- 
shire Mines,  Ltd. .  and  is  used  for  carrying  lead-ore,  barytes,  and 
road.stone  from  the  mines  in  the  Shropshire  hills  to' a  siding 
on  the  Minsterley-Shrewsbury  branch  railway.  The  loading 
arrangements  are  shown  in  Fig.  3.  The  minerals  are  brought 
from  the  mine  or  quarry  in  mining  wagons  running  on  a  narrow- 
gauge  line,  and  their  contents  tipped  into  a  wooden  hopper, 
from  which  the  ropeway  cars  are  loaded.  On  arrival  at  the 
unloading  station  the  contents  of  the  carriers  are  tipped  into 
a  steel  bunker,  from  which  the  railway  wagon.-;  are  loaded. 

The  chief  features  of  interest  about  the  line  are  :  First,  its 
total  length,  about  6  miles,  which  makes  it  the  longest  line 
yet  erected  in  Great  Britain.  Secondly,  a  portion  of  the 
line  is  laid  on  a  curve  embracing  a  total  angle  of  about  7  deg., 
which  normally  would  have  meant  the  introduction  of  an 


expensive  angle  station.  This  angling  on  trestles  is  shown 
clearly  in  Fig.  4,  and  is  made  possible  by  the  use  of  Roe's 
patent  self-aligning  mount  beams  (A)  (Patent  128650,  of  1917) 
which  enables  angles  up  to  2  deg.  to  be  taken  on  each  trestle, 
with  a  total  maximum  angle  of  about  20  deg.  (which  would 
normally  be  distributed  over  about  10  trestles). 

In  this  invention  the  beams  used  for  supporting  the  sheaves, 
on  which  the  rope  runs,  are  pivoted  on  hangers  suspended 
from  the  trestle  cross-tree,  and  arranged  to  swing  freely  in 
any  direction  on  a  imiversal  joint.  The  sheaves  sufiporting 
the  rope  automatically  adjust  themselves  to  take  up  the  pull 
due  to  the  small  horizontal  change  in  direction  of  the  rojie. 
For  small  angles  these  mounts  are  quite  as  efficient  as  angle 
stations,  and,  of  course,  their  cost  is  much  less. 

Fig.  5  .shows  a  line  built  by  Messrs.  Ropeways,  Ltd.,  for 
Messrs.  AveUno  Aramayo  &  Company,  Tasna,  Bolivia.     This 


Fio.  4. — View  showing  Curve  on  Ropeway  Constructed  for  the 
Shropshire  Mines,  Ltd.,  Mixsterly,  Shropshire. 

is  a  typical  example  of  a  modern  line  on  the  fixed  clip  system, 
and  is  used  for  transporting  tin  ore  from  the  mines  to  a  mill, 
about  a  mile  distant.  Tin  ore  brought  from  the  mine  (in  mine 
wagons  running  on  a  narrow  gauge  track)  is  emptied  into  the 
steel  hopper  shown  in  Fig.  5,  from  whence  it  is  fed  through 
chutes  into  the  ropeway  buckets.  At  the  lower  unloading 
station  at  the  mill,  the  buckets  tip  automatically  into  hoppers, 
from  which  the  material  is  taken  as  required.  A  uniform 
tension  is  maintained  in  the  rope  by  means  of  the  tension 
arrangement  shown  on  Fig.  5;  any  slack  in  the  rope  being 
automatically  taken  up  by  the  sliding  terminal  sheave  in  the 
loading  station. 

A  Modern  "  To  and  Fro  "  Line. 
Fig.  6  illu.strates  a  "  to  and  fro  "  line,  built  to  the  order  of 
Messrs.   Joseph   Sankey   &   Sons,   Manor   Hall   Iron   Works, 
Bilston,  by  Messrs.  Ropeways,  Ltd.     The  line  consists  of  two 
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tracks  (each  of  equal  diameter)  and  two  curriers  (travelling  in 
reverse  directions).  Ashes  collected  from  all  ]iarts  of  tiie  works 
are  em]>tied  into  the  boot  of  an  elevator,  which  discharges 
into  an  elevated  bunker,  arranged  for  feeding  through  chutes 
into  either  of  the  two  ropeway  buckets  employed.  By  means 
of  an  adjustable  tipping  gear  the  buckets  can  discharge  their 
contents  automatically  at  any  (lart  of  the  line  between  the 
trestles. 


actual  tipping  point  being  adjustable  at  will  from  ground 
level.  This  im])rovement  is  employed  in  the  formation  of 
dum]>s  bv  monocable  ro])eways. 

A  new  bo.xhead  clip  for  use  on  monocable  lines  has  been 
introduced  ;  the  cli|)s  are  actuated  by  the  weight  of  the  carrier 
and  load,  and  can  take  safely  gradients  U|)  to  .36  degs. 

New  ])atent  depression  miunts  are  now  being  used,  for  iiolding 
down  the   rope  on   monocable   lines,   and  thus  enabling  long 


Fig. 


-View  of  Lin'e  Constructed  for  Messes  Avbluio  Aram.iyo  and   Company,   Bolivia. 


The  most  interesting  feature  on  this  line  is  that,  so  far  as  is 
known,  it  is  the  only  line  in  England  operated  solely  by  woman 
labour,  one  girl  only  being  employed.  This  improvement  can 
be  ap])lied  to  both  the  monocable  and  bicable  systems  ;  and 
is  not  limited  to  the  normal  standard  form  of  U  shaped  ter- 
minal, as  a  terminal  having  an  irregular  path  for  its  shunt  rail 
can  also  be  made  automatic.  The  invention  consists  in  the 
replacement  of  the  usual  standard  fixed  rail,  by  a  slowly  moving 
flexible  shunt  rail,  consisting  of  a  number  of  castings  in  halves, 
these  latter  bolted-to-a  flexible  endless  wire  rope  in  constant 
motion,  driven  from  the  ropeway  sheave.  Bottom  and  side 
rollers  guide  the"  rail  in  its  allotted  path.  On  arrival  in 
the  station  the  carriers  travel  along  the  flexible  sh^unt  rail. 


Loadiniand 
Drlvin^Station 


hollows  to  be  worked  safely  by  eliminating  the  possibility  of 
the  rope  floating  out  of  sheaves,  when  using  trestles  of  moderate 
height  in  place  of  very  tall  ones. 

The  above  inventions  have  strengthened  the  British  mono- 
cable  system  considerably  ;  and,  together  with  former  inven- 
tions now  too  numerous  to  mention  in  detail,  have  made^this 
system,  not  only  the  equal  but  the  superior  of  the  bicable 
system  (invented  by  Charles  Hodgson,  but  developed  by  the 
Italians  and  Germans). 

Working  Costs. 
The  main  object  of  modern  ropeways  is  to  effect  reductions 
n  working  costs.     The  following  example  (taken  from  the 


Fio.  6. — Profile  of  Ropeway  for  Messrs.  J.   Sankey'  &   SoN.s,  Ltd. 


until  their  momentum  is  expended,  when  they  come  to  rest 
relative  to  the  rail,  and  are  carried  along  by  same  at  about 
half  their  former  velocity.  At  the  station  exit  the  flexible  rail 
is  graded,  down  which  the  carriers  run,  thus  allowing  of  an 
acceleration  in  their  velocity,  sufficient  to  ensure  their  taking 
on  to  the  main  ropeway  traction  rope  without  shock. 

An  arrangement  has  been  patented,  by  which  tipping  can  be 
eft'ected  at  any  desired  point  in  the  span  between  trestles  ;  the 


writer's  experience),  will  prove  that  considerable  savings  are 
effected  by  the  installation  of  modern  plants. 

A  certain  ropeway  is  u.sed  for  carrying  minerals  from  a  mine 
to  the  railway,  some  miles  distant,  and  also  for  carrying  furl 
from  the  railway  t*  the  mines.  Prior  to  the  installation  of 
the  ropewav  the  haulage  of  the  material  was  let  by  contract, 
■1  carts  (each  drawn  by  a  team  of  three  horses)  and  four  drivers 
being   employed.     These   carts   brought   the    material   down 
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rough  country  road ;  from  the  mines  to  an  intermediate  point 
on  the  main  road;  where  the  material  was  transhipped  into 
motor-tractors  (two  tractors  and  two  drivers),  and  taken  to 
the  railway  siding.  The  cost  of  transportation,  including 
loading  and  unloading  of  carts  and  tractors,  and  upkeep  of 
roads,  amounted  to  £4,300  on  a  yearly  capacity  of  4,400  tons 
(or  a  rate  of  19s.  6d.  a  ton).  The  ropeway  is  designed  for  a 
capacity  of  43,000  tons  per  annum,  and  cost  erected  about 
£20,000.  Including  all  standing  and  running  charges,  the 
present  co.st  per  ton  carried  on  the  ropeway  amounts  to  about 
2s.     Due  to  the  introduction  of  the  ropeway,  therefore,  the 


output  of  the  mines  has  been  increased  tenfold,  and  the  cost 
of  transport  reduced  from  19s.  6d.  to  2s.  a  ton.  If  it  were 
possible  to  have  carried  43,000  tons  per  year,  by  an  extension 
of  the  pre-ropeway  method  of  transport,  then  the  use  of  the 
ropeway  would  have  saved  the  company  over  £37,000  a  year; 
or,  in  one  year,  almost  double  the  capital  cost  of  the  new 
plant. 

The  illustrations  in  this  paper  are  of  lines  designed  and 
erected  by  Messrs.  Ropeways,  Ltd.,  to  whose  courtesy  the 
writer  is  indebted  for  part  of  the  preceding  information, 
especially  that  relating  to  monocables. 


Standard   A.C.    Geared   Winding   Equipments. 


B>-    CHAS.    E.    RAEBURN. 


THE  electrical  handling  of  coal  is  of  special  interest  at  the 
present  period  of  increased  production,  and  the  winding  en- 
gine by  means  of  which  the  coal  is  brought  to  the  surface, 
and  man  and  material  raised  and  lowered,  is  perhaps  the  most 
important  link  in  the  chain  of  mechanically-operated  appliance 
utilise:!  between  the  face  and  the  railwav  transport  wagon. 
Many  considerations  must  be  taken  into  account  when  design- 
ing an  efficient  winder  for  a  particular  output  from  a  given 
pit,  but  apart  from  this  it  is  always  desirable  to  standardise 


Fig.  1. — Driver's  Pl.^tform  for  Control  of  370  h.p.  Three-ph.4Se  40  periods  255  revs. 
PER   MiN.   2,7.50-voLT  Metropolitan-Vickers  Induction   Winder  Motor  at  Messrs. 
Bell  Bros.,  Kilton  Colliery. 


on  winder  equipments  to  as  great  an  extent  as  possible.  The 
two  electric  winding  equipments  referred  to,  and  illustrated 
in  this  article,  may  be  taken  as  applications  of  standard 
equipments  to  two  typical  shafts.  These  standard  equip- 
ments differ  from  each  other  in  respect  of  one  being  fitted 
with  a  liquid  controller  and  oil-type  reversing  switches,  and 
the  other  with  contactor  rotor  and  stator  switches.  The  former 
is  installed  at  Messrs.  Bell  Bros.,  Kilton  Collieries,  and 
deals  with  ordinary  coal  winding,  and  the  latter  deals  mainly 
with  man  winding  at  Priestman  Collieries,  Axwell  Park  Pit. 

So.ME  Details  of  Satisfactory  Winding  Design. 

In  fitting  the  nieitor  to  such  machinery  care  should  be  always 
taken  that  the  torque  to  be  dealt  with  when  fitting  new  ropes 
or  when  recapping  the  ropes  is  well  within  the  maximum 
torque  of  the  motor.  This  means  that  the  machine  must  be 
capable  of  dealing  easily  with  unbalanced  loads  equal  to  one 


cage  plus  one  rope.  It  will  be  found  as  a  rule  that  all  condi- 
tions will  be  met  if  the  motor  is  called  for  as  being  capable  of 
developing  2J  times  full-load  torque  momentarily  and 
occasionally 

Ease  of  operation  of  liquid  controllers  is  to  be  aimed  at,  and 
this  means  that  the  operating  force  should  be  well  within  that 
of  the  driver's  arm  muscles  when  seated,  and,  at  the  same  time, 
that  this  force  should  not  materially  vary  over  the  whole 
range  of  the  movement  of  the  operating  lever  whilst  the 
variation  of  the  rotor  speed  is  being  dealt 
with.  The  connecting  rods  and  levers 
between  the  controller  and  the  operating 
lever  should  be  as  few  in  number  as  possible, 
in  order  to  avoid  a  multiplicity  of  moving 
joints  and  their  consequent  friction.  Con- 
trollers split  up  into  several  units,  each 
having  a  special  function  to  perform,  are  to 
be  avoided  as  introducing  a  large  number  of 
friction-producing  connections.  In  the  case 
of  a  contactor  controller  being  fitted,  as  on 
the  second  winder  here  illustrated,  a  suffi- 
cient number  of  resistance  steps,  and  con- 
tactors for  same,  should  be  fitted  in  the 
rotor  circuit,  in  order  that  acceleration 
should  be  as  even  as  is  practicable,  and 
roi)e  swing  avoided.  On  large  power  winders 
the  number  of  steps  should  not  be  less  than 
nine,  or,  better,  twelve,  the  last  three  steps 
having  automatic  accelerating  relays  con- 
nected so  as  to  be  out  with  the  driver's 
control. 

Safety  Devices. 

It  is  not  advisable  to  hang  a  large  number 
of  safety  devices  on  to  a  winder,   but   an 
overspeed  device  is  almost  a  necessity,  and  if 
of  a  type  which  will  compel  the  driver  to 
follow  a  definite  cycle  of  operations,  it  is  a 
very  desirable  piece  of  ajsparatus.  The  Mines 
Act  calls  for  "  an  effective  automatic  contri- 
vance to  prevent  overwinding,"  and  it  will  be  apparent  that 
the  use  of  an  overspeed  device  will  best  meet  thespirit  of  the 
Act,  although  it  is  not  absolutely  compulsory. 

Gearing  should  be  of  the  double  helical  type,  and  the  spur 
wheel  should  be  split  so  as  to  facilitate  the  easy  assembling 
and  dismantling  of  the  equipment.  The  pinion  shaft  should 
be  supported  on  two  pedestal  bearings,  and  be  connected  to 
motor  shaft  by  means  of  some  type  of  shock-absorbing  coup- 
ling. The  extending  of  the  motor  shaft,  and  the  fitting  of 
the  pinion  to  .same,  between  the  motor  bearing  and  an  outer 
bearing  is  to  be  avoided,  as  forming  a  combination  which  gives 
rise  to  excessive  wear  on  the  gearing  and  damage  to  the 
motor  windings,  besides  producing  a  maximum  of  noise. 
The  enclosing  gear  case  should  be  dust  tight,  free  from  oil 
leakage,  and  so  arranged  that  the  spur  wheel  dips  into  the  oil, 
and,  on  large  powered  equipments,  the  oil  should  be  sprayed 
between  the  teeth  on  both  entering  and  leaving  sides. 
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The  licif^lit  (if  till'  driver's  |iliit.fcirni  from  the  llcior  of  the 
engine  house  should  be  ample,  so  as  to  fiive  the  driver  a  fair 
view  of  all  ai)])aratus  in  connection  with  tlie  winder  contained 
within  the  house.  On  the  Continent,  and  in  some  cases  in  tliis 
country,  insufficient  attention  has  l)een  paid  to  this  feature, 
with  the  result  that  in  many  instances  the  driver  simply 
stands  on  the  floor,  and  in  conse(iuence  his  view  of  the  winder 
is  very  much  restricted. 

The  lav-out  of  a  winder  shnuM  lie  on  as  u;enerous  a  scale  as 
possible,  in  order  that  ample  passage  ways  round  about  all 


Fig.  2.— Tvpk  S  Switch  I'ill.^k.   Mhxke  Kniu.nk  and  Drum  for 
Three-phase  40  periods  500-volt  :J<)(I  revs,  per  min.   100-1.50  h.p. 

JIoTDR-DRIVEN     7ft.    X    ott.     CYLINDRICAL     DhIM  WiNDER     AT     MESSRS. 

1'rik<tman's  .-Vxwell  Park  Colliery. 


apparatus  is  secured.  All  rods  and  levers,  also  all  cables, 
where  they  would  cross  the  floor  or  passage  ways  should  be 
run  beneatli  the  floor  level,  and  the  apertures  in  the  floor 
should  be  case  with  wood  or  steel  flush  with  the  concrete. 
The  rods  levers,  and  cables  will  thus  be  .safe  from  injury, 
whilst  thev  will  be  quite  accessible  from  the  basement,  being 
hung  from  the  ceiling  of  same.  The  winders  described  were 
installed  by  the  Metropolitan- Vickers  Electrical  Company, 
Ltd.,  Manche.ster. 


Electrical    Engineers'  Ball. 


It  has  bpen  decided  to  revive  the  .series  of  Balls,  whicli  were  held  with 
great  suceess  for  eleven  yeare  before  the  war.  A  general  committee  of 
6,5  members,  repn'scntative  of  the  various  branches  of  the  electrical 
industry,  has  lieen  formed  in  order  to  make  arrangements  for  the  next 
ball,  wliieli  is  to  take  place  at  the  Hotel  Cecil  on  Friday,  Febniarj'  4, 
li)21.  Those  who  take  part  in  the  organisation  of  the  arrangements  do 
80  with  the  idea  of  providing  an  evening's  enjoyment  of  such  a  class  and 
character  as  is  atfoi-ded  by  no  other  (ixturc  of  the  season,  and  in  this  they 
have  hilherlo  always  been  successful. 

The  members  of  the  Executive  Committee  are  O.  H.  Baldwin,  E.  .T. 
Fo.x,  C.  W.  Hill,  J.  E.  Kingsburj',  Capt.  W.  S.  Lonsdale,  P.  V.  McMahon, 
A.  M.  Sillar  and  C.  H.  Wordingham.  C.B.E.  The  hon.  secretaries  are 
C.  W.  Hill  and  A.  M.  Sillar,  .50,  Virtoria-stre'-t.  London  S.W.  I  and  the 
hon.  ti-easurer  is  .1.  E.  Kingsbury. 


Telephone   Charj^es. 

The  Report  of  the  Select  Committee  on  Telephone  Charges  has  been 
issued.  As  the  i-e])ort  of  the  T)e]iartmenlal  Coniniittee  of  the  Post- 
master-General (dated  .June  :!0,  liliO)  formed  the  basis  of  the  incpiiry, 
the  Committee  wei-e  pnH-lu<led  from  inquiry  into  the  erticieney  of  the 
telephone  service,  but  the  users'  point  of  view  was  put  before  them  by 
several  representative  bodies. 

After  a  brief  history  of  the  telephone  service  from  ISSO,  the  Re|)ort 
gives  particulars  of  the  existing  tariffs  and  of  the  finance  of  the  telepliono 
system.  Prior  to  the  war  the  telephone  service  showed  a  fair  margin 
of  profit,  which  the  rates  then  existing  would  have  been  sufiieient  to 
maintain  if  conditions  had  remained  unchanged  and  the  sy.stem  had 
developed  on  normal  lines.  But  from  1»I4-1.5  onwards  the  etieit  of 
thi-  war  became  more  ])ronounci-d  each  year.  By  I!1I8I!)  the  war  bonus 
L'ranted  to  the  staff  had  reac-hed  tl.L'Oo'.OlKI.  and  the  charge  for  the  civil 
|iav  of  men  released  for  Tnililary  .service  had  risen  to  S::!()4,000.  The 
revenue  from  the  public,  which  should  have  shown  a  jirogressive  ex- 
pansion as  the  result  of  the  large  exjienditure  on  development  between 
Hli:i  and  l!)1.5,  remained  stationary,  and  would,  in  fact,  have  decreased 
if  it  had  not  been  for  the  additionaf  charges  imposed  in  1915-10.  On  the 
other  hand,  the  stagnation  was  nuisked  by  the  credits  derived  from  the 
extensive  use  of  the  telephone  system  by  (!ovc-niment  departments 
during  the  war.  These  credits  rose  from  i;ii.5.0()l»  in  l!(i:!-14  to  apjiroxi- 
niately  tl  .400.(1011  in  Ii)l8-I!).  The  figures  of  tlie  estimated  revenue 
and  e'xiicnditure  show  a  dclic-it  of  tli.OSO.OOO  in  1020-21.  A  pi-c-war 
surplus  of  between  £200,000  and  tiiOO.OOO  is  thus  converted  into  an 
estimated  deficit  of  iM.OSO.OOO  in  l!)20-21.  and  the  gradual  inti-oduition 
of  an  increasing  proportion  of  plant  jmrchased  at  present  prices  will 
tend  to  swell  this  deficit  year  by  year. 

Recommendations. 
After  an  analysis  of  the  existing  rates  and  of  the  tariffs  suggested 
by  the  l)e])artmental  Committee,  the  Select  Committee  rei)ort  that  they 
<onsider,  from  the  evidence  which  was  given,  that  in  many  instances 
there  is  undoubted  grtjund  for  complaint  on  the  question  of  efficiency. 
Considerable  sections  of  the  public  are  convinced  that  Covernmeiit 
ownershiji  of  itself  produces  a  sort  of  inertia  fatal  to  any  ser\ice  which  is 
dependent  for  its  success  on  initiative  and  enterprise,  but  in  the  ease 
of  the  telpj>h(me  service  it  should  be  i-emembered  that  the  l)e|)iirtment 
lias  scarcely  had  a  fair  chance,  seeing  that  war  broke  out  two  and  a  half 
yeara  after  the  transfer,  and  tliat  since  li)14  circumstaiu'cs  liave,  to  say 
the  least  of  it,  been  unfavtmrable  to  development.  They  recommend 
that  Advisory  Committees  should  be  set  up  in  all  suitable  areas  and 
that  subscribers  should  be  invited  to  make  com])laints  to  them  instead 
of  direct  to  the  Post  Office.  The  Committee  regard  research  as  essential 
to  a  service  involving  so  much  technical  work,  and  recommend  a  con- 
siderable extension  of  the  Research  Department,  the  expenditure  on 
which  is  at  present  comiiaratively  small. 

Rates. 

With  regard  to  the  flat  rate  the  Committee,  wliile  they  are  ((iiite  aware 
that  large  subscribers  must  receive  full  consideration,  are  of  opinion  that 
there  can  be  no  reason  why  the  State  should  supply  them  with  services 
considerably  under  cost  price.  After  cai-eful  consideration  of  the 
evidence  given  on  this  matter,  the  Committee  have  come  to  the  con- 
clusion that  no  adjustment  of  the  flat  rate  would  meet  the  case,  and 
they  recommend  its  discontinuance  :  they  also  recommend  the  discon- 
tinuance of  the  measured  service  rate. 

They  find  themselves  in  agreement  with  the  Post  Office  in  recom- 
mending the  message  rate  as  the  only  equitable  system  of  payment 
for  serv-ice  rendered,  and  they  are  mainly  influenced  by  the  following 
considerations  :—(!)  The  fact"  that  as  regards  business  houses  the  tele- 
phone is  essential  to  the  conduct  of  their  business  should  not  be  regarded 
as  a  reason  for  allowing  them  to  continue  on  the  flat  rate  system  : 
(2)  under  the  message  rate  system  there  will  be  an  inducement  to  check 
unnecessary  use  of  the  telephone  ;  (31  the  present  temptation  to  over- 
load a  line  would  be  less  obvious. 

Public  Call  Offices  and  Accounts. 

The  inessage  fee  was  raised  in  191.5  from  2d.  in  London  to  3d.,  and 
from  Id.  in  the  provinces  to  2d.,  and  this  increase  was  followed  by  an 
immediate  drop  in  the  number  of  calls  of  30  per  cent,  in  London  and 
50  per  cent,  in  the  provinces,  ft  is  the  view  of  the  Post  Office  that 
though  the  present  charges  are  unremunerative.  any  addition  to  the 
number  of  pennies  over  three  would  fail  to  yield  additional  revenue, 
besides  causing  inconvenience  to  the  public,  and  greater  difficulties  of 
operation  ;  and  the  Committee  assent  to  this  view.  They  approve, 
however,  of  the  proposal  made  by  the  Post  Oftice.  that  a  uniform  charge 
of  3d.  for  a  local  call  be  made  bo'th  in  Ix>ndon  and  the  provinces. 

The  abolition  of  the  flat  rate  will  probably  lead  to  an  inerea.se  of 
disputes  as  to  the  number  of  calls,  and  it  is  therefore  of  additiimal 
importance  that  a  subscriber's  check  should  be  introduced  at  the  eariiest 
possible  date.  The  Committee  unihTstaud  that  the  Post  Oftice  propose 
adopting,  when  practicable,  automatic  exchanges;  when  this  is  carried 
out  there  should  be  fewer  complaints  of  charges  for  calls  not  used. 

The  Department  recommend,  and  the  Committee  api)rove,  that,  in 
lieu  of  the  present  annual  payment,  a  quarterly  system  of  accounts  be 
adopted  for  remtals  and  calls."  and  that  the  present  systein  of  monthly 
accounts  for  trunk  calls  and  telegrams  should  b<  continued  at  the 
option  of  subscribers,  on  jj.ayment  of  a  fee  of  4s.  per  amuon.  In  view 
of  the  abolition  of  the  unhmited  service  rate,  the  Committee  consider 
that  an  opportunity  should  be  given  to  subscribers  to  check  their  accounts 
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at  more  frequent  intervals  than  tliree  months,  and  that,  on  payment  of  a 
fee  of  10s.  per  annum,  a  monthly  report  of  calls  (excluding  trunk  calls 
and  telegrams)  should  be  furnished. 

London  and  Special  Areas. 

The  Committee  regard  the  Dejjartment's  proposal  for  the  London 
area  as  a  reasonable  solution  of  a  difficult  problem.  The  London 
Telephone  Director,'  should  be  available  to  all  subscribers  outside  the 
new  London  area,  "but  within  15  miles  of  Oxford  Circus,  at  net  cost 
price  ;  and  subscribers  in  the  London  area  should  be  permitted  to 
purchase  any  of  the  directories  suppUed  to  subscribers  outside  that  area, 
but  within  15  miles  of  Oxford  Circus,  at  net  cost  price. 

The  Committee  recommend  the  adoption  of  the  same  principle  for 
Binningham,  C41asgow,  Liverpool  and  Manchester  as  tliat  proposed  in 
regard  to  London,  with  certain  modifications. 

Minor  Recommendations. 

The  Committee  recommend  the  continuance  of  the  rural  party 
(Farmer)  lines.  The  proposed  new  tariff  for  private  telephone  wires 
appears  unnecessarily  high,  and  the  Committee  suggest  some  modifica- 
tion wherever  possible  without  undue  interference  with  the  necessity  for 
uniformity  in  the  scale  of  charges.  They  are  of  opinion  that  the  charges 
suggested  in  paragraphs  80  to  83  of  the  Departmental  Committee's 
Report  are  reasonable,  but  recommend  that  in  the  case  of  imposing  a 
special  charge  for  continuous  service,  or  of  even  abolisliing  it  in  some 
districts,  special  consideration  should  be  shown  for  such  exoe])tional 
cases  as  doctors,  chemists,  fire  brigade  serrioe,  police,  &c.,  and  any  other 
national  service.  The  present  charges  for  removals,  which  are  80  per 
cent,  higher  than  before  the  war,  should  not  be  increased. 

The  Postmaster-General  should  take  power  to  refuse  service  to  any 
subscriber  on  whose  line  the  number  of  "  engaged  "  calls  exceeds  25  per 
cent,  of  the  number  of  effective  incoming  calls,  if  he  refuses  to  rent  an 
additional  circuit,  and  in  order  to  encourage  the  renting  of  additional 
circuits  the  charge  for  the.se  should  be  £1  less  than  the  charges  for  the 
original  circuit.  The  surcharge  of  £4  on  new  installations  should  be 
abolished. 

Tarifi-s. 

The  tariffs  proposed  by  the  Post  Office  are  considered  justifiable  and 
they  recommend  their  adoption,  but  they  further  recommend  that, 
following  the  usual  commercial  custom,  a  rebate  should  be  allowed  to 
subscribers  using  2,000  or  more  calls  a  year.  It  is  the  view  of  the 
Committee  that  development  on  commercial  lines,  combined  •  with 
economy  and  increased  efficiency,  may  produce  more  favourable 
financial  results  than  those  foreshadowed  by  the  Department,  quite 
apart  from  a  fall  in  prices.  Should  this  anticipation  be  realised  and  the 
accounts  in  any  year  show  a  substantial  surplus,  the  C'oramittee  recom- 
mend that  a  proportion  of  such  surjilus  be  returned  to  subscribers  by 
way  of  a  reduction  in  installation  rentals.  They  consider  it  desiralile 
that  the  question  of  charges  should  be  reconsidered  within  the  next  five 
years  by  a  Parliamentary  Committee. 


Amalgamation  of  German  Electricity 

Works. 

The  British  Commercial  Secretary  at  Cologne  has  forwarded  to  the 
Department  of  Overseas  Trade  particulars  of  the  amalgamation  of 
10  of  the  largest  electricity  works  suppl\-ing  the  Westphalian  industrial 
and  neighbouring  district.  The  united  works  will  be  known  as  the 
Kommunalen  Electrizitiitswerkverband,  with  headquarters  at  Hagen. 
The  following  stations  belong  to  the  union  : — Kommunales  Electrizitfits- 
werk  Mark  A.  G.  (Hagen),  Lenne-Electrizitats-und  Industrie  we  rke 
A.  G.  (Werdohl),  the  Stadtischos  Electrizitiitswerk  (Dortmund), 
Westfalisches  Verbands-ElectrizMatswerk  A.  G.  (Kruckel),  Electrizi- 
tatswerk  Siegerland  G.  m.  b.  H.  (Siegen),  Kreis-Electrizitiitswerk 
Gummersbach  (Dieringhausen),  Electrizitiitswerk  Westfalen  A.  G. 
(Bochum),  the  Stadtisches  Electrizitiitswerk  (Barmen),  Gemeinachafts- 
werk  Hattingen  (Stadt  Barmen  und  E.  W.  (Westfalen),  and  the  Bergische 
Electrizitats-Versorgungs-G.   m.   b.   H.   (Elberfeld). 

The  chief  tasks  of  the  new  company  are  the  technical  co-operation 
of  the  existing  power  stations,  the  buikhng  and  working  of  new  water 
and  steam-power  works  on  the  basis  of  the  cheapest  fuel,  and  to  ensure 
a  good  and  sufficient  supply  of  electricity  in  the  future.  The  great 
question  is  how  to  supply  communities  and  industries  with  sufficient 
current.  Bituminous  coal  is  scarce,  and  consequently  there  is  a  shortage 
of  electricity.  The  State  coal  is  insufficient,  and  the  Association  has 
taken  certain  measures  in  order  to  supply  this  want.  The  points  to  be 
considered  include  ( 1 )  the  securing  of  sufficient  fuel  from  the  Westphalian 
coal  mines  to  make  full  use  of  the  power  station  of  the  Association  ;  (2) 
the  giving  of  mutual  help  to  other  existing  power  stations  ;  (3)  the 
extension  of  suitable  water-power  stations  ;  and  (4)  to  obtain  large 
quantities  of  current  from  the  Rhenish  brown-coal  district.  The 
Association  has  planned  the  construction  of  an  enormous  power  station 
with  a  coal  basis  of  its  own.  The  Bergwerkgesellschaft  Lothringen, 
Gerthen,  near  Bochum,  has  joined  the  Association  in  order  to  form  the 
coal  basis  of  the  K.E.V.  The  Ruhrtalsperiverein  will  also  probably 
join  for  the  purpose  of  co-operating  in  the  commencement  of  a  large 
water-power  station. 


Electricity  Supply. 

Bo'nes.'^  Council  has  applied  for  sanction  to  borrow  £3,000  for  ex- 
tensions of  the  electricity  works. 

FowEY  Council  has  appointed  a  Committee  to  report  upon  the  ad- 
visability of  introducing  electricity  supply  into  the  district. 

As  Long  Eaton  Council  is  faced  with  a  deficit  of  £3,249  on  the  elec- 
tricity undertaking,  it  has  decided  to  increase  the  price  per  unit  for 
lighting  from  7|d.  to  8d.,  with  3d.  per  unit  for  power,  and,7d.  and  8d. 
for  factory  lighting. 

Stafford  Electricity  Committee  has  decided,  in  view  of  the  import- 
ance of  maintaining  a  sufficient  supply  of  electricity,  to  retain  Mr.  Arthur 
Ellis,  at  a  fee  of  200  guineas,  to  prepare  a  comprehensive  report  on  the 
present  undertaking. 

The  Finance  Committee  of  Walsall  Council  has  received  authority 
to  raise  loans  of  £20,400  for  the  electricity  department,  including  £10,000 
for  services  (repayable  in  25  vears),  £4,764  for  buildings  (27  years)  and 
£5,636  for  plant  (13  years). 

Hammersmith  (London)  Electricity  Committee  recommend  the 
Council  to  authorise  them  to  expend  a  sum  not  exceeding  £200  in  pur- 
chasing and  hiring  out  electric  cookers,  &c.,  as  an  experiment,  on  the 
Council's  Northern  Housing  Estate. 

Cannock  Urban  Council  has  approved  the  draft  of  an  agreement  with 
Wolverhampton  Corporation  for  the  supply  of  electricity  in  bulk  to  Can- 
nock, and  the  Electricity  Commissioners  have  been  asked  for  their 
approval.     A  site  for  a  transformer  station  is  to  be  obtained. 

AccRiNGTON  Electricity  Committee  have  decided  to  increase  all 
electricity  charges  by  5  per  cent.,  except  for  those  subject  to  the  sliding^ 
scale  on  the  cost  of  generation.  Big  electricity  extensions  are  fore- 
shadowed at  involving  an  expenditure,  of  £150,000.  This  is  the  outcome 
of  the  permission  of  the  Electricity  Committee  to  complete  the  existing 
station. 

The  accounts  of  the  Halifax  Electricity  Department  for  the 
year  ended  .March  31,  1920.  show  increase  £137,832,  compared  with 
£111,574  in  the  previous  year,  and  working  expenses  £80,752  (£72,293). 
Interest  required  £13,647' (£12,463).  sinking  fund  £15.256  (£14,089)  and 
income  tax  £5,695  (£5,103),  and  the  net  profit  was  £23.997  (£9,033). 
The  surplus,  after  providing  £6,051  for  permanent  works,  &c.,  was 
£17,946,  which  is  equal  to  a  rate  of  ll-I.3d.  in  the  £.  Units  generated 
were  17,820,820  (19,627,690)  and  sold  16.161,399  (18.029,244). 

Lanark  Corporation  has  received  a  report  on  electric  supply  from 
their  consuiting  engineer  (Mr.  J.  M.  M.  Munro),  who  submitted  estimates 
of  the  cost  of  four  schemes,  as  follows  :  (a)  Bulk  supply  from  the  Clyde 
Valle.v  Electric  Power  Company,  £58,000  ;  (b)  water  power  from  the 
river  Clyde,  £45,000  ;  (C)  stean  turbines,  £48,000  ;  (D)  gas  or  oil  engines, 
£30,000.  The  generating  costs,  including  interest  and  repairs  for  each 
of  the  above  schemes,  would  be  £17,929  ;  £5,586,  £8,348  and  £4,130 
respectively.  Mr.  Munro  pointed  out  that  the  water  power  scheme  (b) 
had  obvious  advantages  over  any  of  the  others  in  that  it  held  the  pros- 
pect of  a  cheap  supply  of  electricity,  and  the  larger  it  grew  the  cheaper 
the  cost  per  unit.  'The  Council  has  submitted  the  report  and  sum- 
maries to  the  Electricity  Commissioners  for  their  information  with  a 
xHew  to  their  possibly  taking  up  the  matter  in  the  near  future,  and  pro- 
ricUng  a  scheme  for  the  supply  of  electricity  for  a  great  portion  of  the 
area  of  the  county,  including  the  Burgh  of  Lanark  as  a  centre. 

Owing  to  an  accident  to  an'other  20.000-kw.  turbo-alternator  at 
Dalmamock  station,  Glasgow  Corporation  electricity  department  has 
been  again  obliged  to  impose  restrictions  on  the  supply  for  power.  The 
alternator  had  only  recentl3^  been  placed  in  commission  after  the. 
breakdown  which  took  ])lace  on  the  8th  inst.  .\t  jiresent  it  cannot  be 
definitely  stated  when  the  restrictions  will  be  removed.  Consumers  all 
over  the  city  are  requested  to  exercise  the  greatest  economy  in  the  use 
of  the  supply,  especially  between  2  and  5.30  p.m.  The  damage  is  not 
nearly  so  great  as  on  the  last  occasion,  and  repairs  will  be  jjroceeded 
with  night  and  day.  There  is  no  spare  plant,  owing  to  the  abnormal 
demands  for  electrical  energy  made  since  the  removal  of  restrictions 
and  to  the  difficulty  experienced  in  obtaining  delivery  of  generating 
plant  during  the  war  period  and  since  the  Armistice,  but  the  ijosition 
will  be  improved  early  in  the  New  Year. 


Electric   Traction. 
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In  connection  with  the  proposal  to  establish  James  Watt  Commemora- 
tion Engineering  Chairs  at  Glasgow  University,  the  Institution  of 
Engineers  and  Shipbuilders  in  Scotland  has  been  successful  in  securing 
about  £30,000  for  the  ])urpose.  Messrs.  Ferranti  (Ltd.)  have  presented 
to  the  Engineering  Department  a  standard  a.c.  meter  and  i  c.c.  meter. 


The  new  trackless  trolley  omnibus  scr\icc  from  Parliament-street,  in 
the  centre  of  York,  to  the  Heworth  suburb  was  inaugurated  last  week. 
The  London  City  Council  has  sanctioned  a  loan  of  £9.936  to  the 
H.ammersmith  Borough  Council  for  the  purchase  of  six  3^-ton  electric 
wagons  for  house-refuse  collection,  repayment  to  be  made  in  five 
years. 

A  serious  breakdown  at  the  Lancaster  Electricity  Works  has  necessi- 
tated the  suspension  of  the  tramway  service  for  two  hours  daily,  except 
Wednesdays  and  Saturdays,  and  this  will  apply  for  several  months  until 
repairs  are  effected. 

The  accounts  of  the  Blackburn  Tramways  Department  for  the  year 
ended  March  31  last  show  income  £186,474,  and  working  expenses 
£147,769  ;  of  which  £5,583  has  been  transferred  to  permanent  way 
renewal  fund,  and  £10,000  to  the  relief  of  rates. 

It  is  reported  that  the  directors  of  the  London  &  North  Western 
Railway  Company  are  to  consider  a  scheme  for  the  electrification 
OF  THE  SECTION  FROM  CHESTER  TO  HfiLYHEAD.  It  is  probable  that  if  the 
proposal  be  adopted  electrical  energy  will  be  supplied  by  the  North 
Wales  Electricity  Authority. 


Decembf.r  31,  1920. 
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Tenders  Invited  and  Accepted. 

13atti:lisi:\  iI,..iuImii)  (cuiinl  want  Iciulci-s  hy  .Ian.  ."i  fur  a  .">,tlOO-k\v 
turbo-altcniatur.     Specitii-ationa,  &(•.,  from  tliu  Elcctiiial  Engineer. 

Antwkkp  munieipalitv  require  tenders  by  Jan.  25  for  20  5-ton  electric 
cranes.  Specifications  "can  be  seen  at  the  Department  of  Overseas 
Trade,  35,  Old  Queen-street,  London,  S.W.I. 

The  Commissioners  oi-  H.M.  Wokks  ivi|niiv  tenders  by  .Jan.  6  for  the 
supply  of  electric  win;  and  cable  tor  si.\  montlis.  Forms  of  tender,  &c., 
from    the    Contn>ller   of    Supplies,    King    Charles-street. 

Leyton  Urban  Council  require  tenders  by  Jan.  U  for  electric  wiring 
in  142  houses  on  the  Barclay  estate.  Specifications  from  Mr.  J.  H. 
Jacques,  2,  Fen-court,  Feuchurch-street,  London,  K.C.3. 

.M.VNCHK.'STKB  Tramwavs  Committee  want  tenders  by  Jan.  11  for  the 
^upplv  of  electric  welding  equipment  for  welding  rail  joints.  Specifica- 
tions." &c.,  from  the  (icncral  .Manager,  .").'),  Piccadilly,  Manchester. 

Tendci-s  arc  ivquircd  bv  Jan.  8  for  the  supply  of  the  following  trans- 
formei-s  to  YoBK  Klectrici'ty  Dept.  :— One  200  k.v.a.,  two  100  k.v.a.,  one 
50  k.v.a.,  two  2.')  k.v.a.  aiid  two  10  k.v.a.  rarlinilars  from  the  City 
Electrical  Engineer. 

Tenders  are  invited  by  .Ian.  2(),  1921,  for  the  supply  and  dcliveiy  to 
the  I'ostmaster-GcncraP's  l)e])artment,  State  of  Queensland,  of  tele- 
phone a]iparatus  and  parts  (schedule  .509).  Tender  forms  at  office  of 
High  Commissioner  for  Australia,  400,  Australia  House,  Strand,  W.C.2. 

Amongst  requirements  of  the  Bulg.\kian  State  Kaii.ways  Depart- 
ment are  telephone  and  telegraph  materials,  electrical  installation 
material  for  coal  mines,  machine  tools  and  various  railway  stores.  List 
can  be  seen  at  the  Department  of  Overseas  Trade,  35,  Old  Queen  Street, 
Westminster,   S.W.  1. 

DiKBAN  (Natal)  Corporation  require  tenders  by  Jan.  20  for  telephone 
cable  (air-space  and  paper  insulated  type),  paper  sleeves,  pipes  and  other 
electrical  accessories.  The  Coriwration  also  want  tenders  by  Feb.  10 
for  a  1,000  kw.  rotarj-  converter,  with  transformers.  Specifications 
at  the  Department.  cSc.of  Overseas  Trade,  35,  Old  Queen  street,  S.W.L 

Salisburv  (Rhodesia)  JIunicipal  Council  invite  tenders  for  two  or 
three  300-"kw.,  3-phasc,  .W-cycle,  2,000-volt  generators,  direct-coupled 
to'vertical  gas  engines  with  producer  plant,  two  converters,  switchgcar, 
undei-ground  cable,  &c.  Tcndci-s  to  tlic  Town  Clerk  by  noon,  Jan.  13. 
Specifications  may  be  consulted  at  Department  of  Overseas  Trade,  35, 
Old  Queen-street,  S.W.I. 

The  City  of  Auckland  (N.Z. )  invite  tenders  for  the  supply  and  erection 
of  one  3,000  kw.  and  one  o.OOO  kw.  turbo -alternator,  rotary  converters 
•(1,500  kw.  and  .500  kw.)  switchgcar  and  transformers,  also  water  tube 
boilers,  conveyor  pumps,  pipework  and  h.t.  and  l.t.  cables.  Specifica- 
tions, &c.,  from  the  consulting  engineers,  Messrs.  Preece,  Cardew,  8, 
Queen  Anne's-gate,  S.W.  1,  and  tenders  by  noon,  February  22,  1921,  to 
Mr.  Ale.\-.  Wyllic,  C/o.  Messrs.  Preece  Cardew  &  Eider. 


FiNCHLEy  Urban  Council  has  placed  an  order  for  a  Brush  Ljungstrom 
turbine  set  with  the  Brush  Company,  at  £19,750. 

Wrexham  Corporation  have  accepted  the  tender  of  E.  0.  Walker  & 
Company  for  wiring  the  Acton  Park  houses. 

REDDiTf'H  Urban  Council  has  accepted  the  tender  of  Ferranti,  Ltd., 
for  the  sup])ly  of  meters  for  the  ne.\t  twelve  months. 

DoNCASTER  CoRroRATiON  has  ordered  a  750  kw.  rotary  converter 
from  the  Metropolitan-Vickers  Electrical  Company,  at  £6,528. 

Hove  Sanitaiy  Committee  has  placed  an  order  for  the  supply  of  four 
electric  motors  with  Messrs.  Crompton  &  Company,  at  £1,081.  18s.  (acpd.) 

Aylesbury  Council  have  accepted  the  tender  for  the  Ediswan  Electric 
Company,  for  500  yds.  of  cable,  and  that  of  W.  Lucy  &  Comjianj'  for  joint 
boxes. 

M.\RY'LEBOSE  (London)  Borough  Council  has  placed  the  following 
ordei-s  :  British  Electric  Transformer  Company,  two  1,000  k.v.a.  trans- 
formers, £3,410  ;  Pritchett  &  Gold  and  E.P.S.  Company,  ten  extra  cells 
for  battery,  £230. 

Personal  and  Appointments. 

Mr.  P.  Davies,  executive  engineer  in  the  Indian  Pulilic  Works  Depart- 
ment, has  been  posted  to  the  charge  of  the  Xagpur  hydro-electric  survey. 

The  Federation  of  British  Industries  has  asked  Captain  Ewald, 
managing  director  of  the  Danish  Cable  Factories,  to  represent  them  in 
Denmark  in  succession  to  Jlr.  Montague  X'illiers. 

Mr.  David  Owen,  B.A..  D.Sc.  .senior  lecturer  in  physics  at  the  Birk- 
beck  College,  has  been  appointed  head  of  tlie  department  of  physics  and 
mathematics  at  the  Sir  John  Cass  Technical  Institute,  Aldgate,"  London. 

Jlr.  E.  A.  Wood,  of  Southampton,  has  been  appointed  assistant 
repair-department  superintendent  in  the  rolUng-stock  branch  of  the 
London  County  Council  tramways  at  £573,  rising  to  £727  per  annum. 

Mr.  W  alter  Emmott  has  been  appointed  consulting  engineer  by  the 
Mytholmroyd  Urban  Council  which  has  authorised  a  committee  to 
open  negotiations  with  the  Yorkshire  Electric  Power  Company  for  a 
supply  of  electricity  to  the  district. 

Jlr.  John  Ames,  General  Secretary  of  the  Industrial  League  and 
Conncil,  has  been  appointed  a  membe"r  of  the  Commercial  Panel  of  the 
Appointments  Dejiartment,  of  the  Jlinistry  of  Labour.  Jlr.  Ames' 
long  and  varied  experience  in  connection  with  labour  matters  renders 
him  eminently  suitable  to  assist  in  connection  with  the  work  which  will 
devolve  on  this  Panel. 


Institution  Notes. 

It  is  announced  that  11.1'.. II  I'urarhatra,  Prince  of  Karabaeng  Bejra, 
Siam  has  been  elected  an  ilunorary  Jlcmber  of  the  Institution  op 
Civil  Engineers. 

In  a  Paper  recently  read  by  Mr.  H.  M.  Dunkerley  before  the  Cold 
Storage  &  Ice  Association  he  strongly  advocated  the  use  of  electric 
vehicles  for  the  transport  by  road  of  refrigerated  produce,  more  particu- 
larly meat,  in  view  of  the  present  high  cost  of  petrol.  While  the  accu- 
mulator vehicle  had  definite  limitations,  he  considered  it  the  most 
economic  and  suitable  for  distribution  in  towns.  It  could  not  travel 
with  the  speed  of  a  petrol  lorry,  it  could  not  operate  over  a  bigger  radius 
than  12  miles,  and  it  could  not  do  more  than  35  miles  in  one  day  unless 
it  returned  to  its  base  for  a  freshly  charged  accumulator  ;  but  that  was 
only  a  five  minutes'  job  with  properly  arranged,  self-lifting  trolleys  to 
take  off  the  old  battery  and  bring  up  the  new.  .\t  the  same  time,  it 
was  very  handy  in  traffic  ;  it  was  the  simijlest  vehicle  to  drive  ;  the 
insurance  charges  were'  lower  than  for  any  r)ther  vehicle  of  like  capacity, 
and,  if  intelligently  looked  after,  the  battery  was  good  for  five  years' 
continuous  use  when  of  the  lead  type,  and  for  eight  or  10  years  of  the 
nickel  type. 

Last  week  Dr.  C.  C.  Garrard  delivered  an  address  on  "  Engineering 
Education  "  at  a  meeting  of  the  South  Midhuula  branch  of  the  Associa- 
tion OF  Teachers  in  Technical  Institutions.  Dr.  Garrard  said 
there  was  no  ideal  method  of  training  engineers.  There  were  competent 
engineers  who  had  been  trained  in  the  most  diverse  manner,  and  in 
some  cases  not  trained  at  all  according  to  any  discoverable  method.  He 
considered  that  the  traditional  jniblc  school  education  destroyed 
originality  and  initiative.  All  training,  even  manual  training,  was 
chiefly  a  mental  process.  He  strongly  urged  the  re-establishment 
of  the  apprenticeship  system  in  workshops,  and  said  the  primary  con- 
dition for  the  success  of  the  engineering  industry  was  the  existence  of  a 
sufficient  number  of  well-trained  and  contented  artisans.  He  advocated 
a  standanl  scheme  for  the  engineering  industry.  He  was  in  favour  of 
the  abolition  of  premiums  on  the  ground  that  advancement  should  be 
independent  of  any  pecuniary  position  ;  it  should  depend  upon  the 
pupil's  own  ability.  Professional  engineers  should  proceed  straight  to 
the  university  alter  leaving  school,  and  be  given  an  apprenticeship 
after  leaving  the  univer.sity. 

Business  Items,  Price  Lists,  &c. 

The  following  linns  have  been  appointed  agents  for  .Mr.  H.  W.  SulU- 
van's  wireless  apparatus  :  G.  S.  Douthwaite  &  Company,  25,  Dean- 
street,  Newcastle -on -Tyne,  for  Newcastle  and  district ;  and  Jlr.  A.  E. 
Hay,  0,  Oxford-street,  Mountain  Ash,  for  Wales. 

Jlcssrs.  Kincaid,  Waller,  Manville  &  Dawson  have  returned  to  St. 
Stephen's  House,  Victoria  Embankment,  Westminster,  S.W.  I,  as  the 
Government  have  reinstated  them  in  their  former  offices,  which  were 
commandeered  durintr  the  war.  The  firm  have  taken  into  partnership 
Mr.  A.  E.  Jackson,  Jl.I.E.E.,  and  Jlr.  H.  G.  Simmonds,  who  have  been 
intimately  associated  with  them  as  principal  assistants  for  many  years. 
There  will  be  no  alteration  in  the  style  of  the  firm. 

The  Sun  Electrical  Company's  High  ErFiciENCY  Lighting  Cata- 
logue gives  full  particulai-s  and"  prices  of  their  complete  range  of  sunlite 
P.E.  reflectors  of  all  types,  extra  extensive,  extensive,  intensive  and  angle, 
for  direct  illumination  and  serai-direct  and  int'jrect ;  diffusa  semi- 
indirect,  fittings,  and  sunco  lanterns,  and  a  corajllcte  range  of  semi- 
indirect  fittings  utilising  ojial,  holophane  and  alabaster  bowls,  and  in- 
direct fittings  utilising  matt  white  composition  bowls.  There  are  some 
excellent  iUustrations,  and  the  list  is  practicaUy  a  complete  giude  to  the 
lichtin"  of  commercial  and  industrial  buildings.  Efficient  lighting  of 
factories  and  workshops  is  essential  for  icre-ased  output  and  for  good 
workmansliip,  and  the  new  catalogue  wUl  be  of  assistance  to  those  who 
wish  tn  improve  or  to  re-organise  their  lignting  arrangements. 

Jlessrs.  Ercole  JlarclU  &  Company,  Ltd.,  19/20,  Garlick  Hill,  E.C.4, 
ask  us  to  deny  a  rumour  that  has  gained  currency  m  India  to  the  effect 
that  the  conijiany's  Jlilan  factories  had  been  destroyed  partially  by 
earthquake  and  Bolshevism  and  thU  there-fore  the  company  was  not  in 
a  position  to  snpplv  anything.  The  company  state  that  their  factories 
in  Jlilan  are  in  perfect  working  order  and  extremely  busy  ;  they  have 
not  been  destroyed  or  damaged  in  any  way.  It  is  true  that  during 
September  Jless'rs.  JIarelli's  works  were  occupied  by  the  workmen,  as 
was  the  case  in  aU  large  ir  iustrial  establishments  throughout  Lombardy, 
but  at  the  commencemertc  of  October  the  factories  were  handed  back 
to  the  owners  in  ab,'lutelv  undamaged  condition,  with  everything 
intact,  and  work  had  beeii  proceeded  with  during  their  absence 
practically  in  a  norm.iI  manner. 

Cal«  ndars  an4   Diaries. 

We  have  received  Irom  the  General  Electric  Company  a  useful 
Osram  wall  calendar,  which  serves  as  a  striking  reminder  of  the  wcU- 
known  Osram  lamps. 

In  a  Christmas  booklet  and  calendar  issued  by  the  Midland  Electric 
Power  Installation  Company,  Wolverhampton,  particulars  arc  given 
of  the  comjiany's  activities,  which  include  factory  equipment,  domestic 
lighting  and  heating,  repaii-s,  &c. 

Ve  have  received  from  the  British  Thomson-Houston  Company  a 
copy  of  their  Pocket  Book  and  Diary  for  1921.  Besides  matter  of  the 
usual  diary  character  this  iiublication  also  contains  a  great  deal  of 
interestin-'"  and  useful  information  on  such  questions  as  motor  rating, 
steel  temperatures  and  wireless  signals.  This  is  the  fii-st  pubhcation  of 
the  kind  which  has  been  issued  by  the  Company  and  every  effort  has 
been  made  to  ensure-  that  the  information  contained  therein  is  as  correct 
and  useful  as  possible. 
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Companies'    Reports,    &c. 

The  net  earnings  of  the  Victoria  Falls  &  Transvaal  Power 
CoMPAXY  for  the  quarter  ended  Sept.,  inchiding  those  of  the  Rand  Mines 
Power  Supply  Company,  amounted  to  £203,435  before  protUv-idng  for 
taxation  in  South  Africa  and  the  United  Kingdom. 

It  is  announced  that  the  new  ordinary  shares  of  the  Globe  Telegraph 
&  Trust  Compaky,  Ltd.,  will,  if  fully  paid,  receive  on  or  about  March  23 
a  payment  of  4s.  Sd.  per  share,  tax  free,  in  satisfaction  of  dividend  for 
period  ending  31st  inst.,  and  will  rank  for  dividend  for  the  year  1921  pari 
passu  with  tlie  existing  orchnary  shares. 

The  reijort  of  the  HTTirpHEEY  Pcmp  Company,  Lyd.,  for  the  year  ended 
Sept.  30  states  that  the  purchase  money  for  the  sale  of  patent  rights  for 
water  column  pump  has  been  received.  In  view  of  the  company  having 
ceased  manufacturing  operations,  plant  and  tools  and  stock  have  been 
written  down  to  their  estirnated  reahsable  values. 

The  report  of  C.  A.  Vantdebvell  &  Company,  Ltd.,  for  the  year  ended 
March  31  last  states  that  despite  the  setback  in  the  motor  trade  during 
the  autumn  of  1919  (owing  to  moulders'  strike)  the  years  turnover  was 
substantially  increased.  Extensions  to  works  are  nearing  completion, 
which  mil  practically  double  its  capacity.  The  profit,  less  provision  for 
income  tax  (£20,000)  amounts  to  £106,206,  and  £139,293  is  brought  for- 
ward. The  dividend  on  the  preferred  ordinary  shares  of  10  per  cent, 
absorbs  £30,000,  and  the  directors  recommend  placing  to  reserve  £75,000 
and  carrying  forward  £140,499.  Owing  to  the  general  industrial  position 
the  directors  have  decided  to  retain  all  available  fmids,  in  particular  to 
make  provision  for  the  cost  of  extensions,  and,  therefore,  they  do  not 
propose  to  recommend  the  distribution  of  any  further  dividend  this  year 
by  way  of  participation. 

It  is  annoimced  by  the  Urban  Electric  Svpply  Company',  Ltd., 
that  the  Ministry  of  Transport  have  authorised  increased  maximum 
rates  of  charge  for  electricity  by  all  the  company's  undertakings.  The 
increased  rates  now  being  charged  for  Ughting,  combined  with  the 
higher  power  and  heating  rates  in  force,  are  expected  to  produce  a 
substantially  larger  revenue  balance  for  the  current  year,  and  in  the 
absence  of  any  further  increase  in  the  cost  of  labour,  coal  and  other 
materials,  or  other  untoward  development,  it  is  hoped  that  such  balance 
will  show  a  further  exjiansion  during  the  coming  year.  These  rates  are, 
however,  imder  existing  conditions  insufficient  in  most  cases  to  give 
an  adequate  return  on  capital,  and  afford  no  provision  for  making  good 
the  deficient  revenues  of  the  past  few  years.  Until,  therefore,  the  Jlinistry 
are  empowered  and  are  prepared  to  give  a  more  generous  recognition 
to  the  facts  of  the  situation,  it  is  probable  that  the  whole  of  the  company's 
resources  will  for  some  time  be  required  to  meet  pressing  current  needs. 
No  capital  exjienditure  is  being  incurred  which  can  possibly  be  avoided, 
but  to  maintain  the  supply  heavy  expenditure  has  to  be  incurred  on 
extensive  repairs  and  lenewals. 

In  a  circular  issued  by  Vickers,  Ltd.,  to  their  shareholders  it  is  stated 
that  settlements  have  now  been  made  with  the  Government  that 
permit  the  closing  of  the  books  to  the  end  of  1919,  subject  to  certain 
minor  reser\"ations.  The  matters  dealt  with  were  so  complicated  and 
the  exact  apportionment  among  the  various  j'ears  was  so  difKcult,  that 
it  has  been  found  impossible  to  present  separate  accounts  for  each  year, 
and  the  four  years  1916-17-18-19  are  therefore  taken  as  one  period. 
The  book  value  of  the  land,  buildings,  machinery,  &c.,  after  taking 
additions  into  account  and  allowing  for  depreciation,  has  risen  from 
£5,724,486  in  1915  to  £7,314,094  at  the  end  of  1919.  The  reserves 
have  increased  from  £2,064,261  to  £6,669,159.  Interests  in  subsidiary 
and  connected  companies  have  risen  from  £5,448,734  to  £17,236,516. 
Practically  the  whole  of  this  large  increase  is  due  to  the  purchase  of 
the  shares  of  the  Metropolitan  Carnage  Wagon  &  Finance  Company, 
which  included  a  controlling  share  in  the  Metropolitan-Vickei'S  Electrical 
Company.  The  second  and  third  mortgage  debentures,  of  which  the 
outstanding  balances  amounted  to  £1,058,200  in  1915,  have  been  paid 
off,  and  the  4  per  cent,  first  mortgage  debenture  stock  of  £1,250,000 
alone  remains.  The  amount  distributed  in  dividends  in  respect  of  the 
four  years  reached  £3,967,112.  After  payment  of  these  dividends,  and 
providing  for  all  Government  taxation  to  the  end  of  1919,  and  after 
adding  £319,749  16s.  brought  forward  from  1915.  the  amount  to  be 
carried  forward  is  £846.363  14s.  2d.  In  order  to  give  an  idea  of  the 
immense  variety  and  volume  of  work  dealt  with  by  the  company  during 
the  war,  a  special  note  is  circulated  with  the  report.  The  year  1919 
was  mainly  devoted  to  clearing  up  war  work  and  starting  up  and 
extending  the  peace  business  which  had  practically  been  suspended  for 
four  years,  and  to  the  preparation  for  the  new  trades  which  had  been  the 
subject  of  much  anxious  stud;^as  the  war  drew  to  an  end,  and  which  the 
directors  hope  will  enable  them  to  utilise  the  e.xtensions  of  buildings 
and  some  of  the  plant  put  up  during  the  war.  Some  of  the  new 
undertakings  show  already  very  considerable  promise,  but  the  proper 
utiUsation  of  the  factories  near  London  presents  great  difficulties  mainly 
owing  to  labour  conditions. 

T?ie  Editorial,  Advertisement  and  Publishing  Offices  of  "  Thb 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.CA.  Telegrams : 
Benbroiric,  Fleet,  London.     Telephone  :  City  9853  (4  liTies). 

The  subscription  to  "  The  Electrician  "  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  £2.  14.  0.  per  annum  Abroad.  Advertise- 
men/-  Bates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
taent  copy  and  blocks  should  be  received  on  the  Friday  preceding  datt 
of  publication. 


Arrangements  for  the  Week. 

FRIDAY,  December  31st  (to-day). 

Junior  Institution  of  Engineers. 
8  p.m.     At  Caxton  Hall,  Westminster,  London,  S.W. 
on  "  Drying  Plant,"  by  Mr.  E.  A.  AUiott. 


Lecturette 


ROYAL  INSTITUTION. 

At  Albemarle-street,  Piccadilly,  London.  W.     Chfistmas  Lectures 
for  Juveniles  on  ''  The  Haunts  of  Life,"  by  Prof.  J.  A.  Thom- 
son, M.A. 
Saturday,  January  1st. 

3  p.m.     The  Ojjen  Sea. 
Tuesday,  January  4th. 

^  p.m.     The  Great  Deeps.  • 

Thursday,  January  6th, 

S  2>.m.     The  Freshwaters. 
Saturday,  January  8th. 

3  p.m.     The  Conquest  of  the  Land. 

WEDNESDAY,  January  5th. 

Liverpool  Engineering  Society". 
8  p.7n.     At  Royal  Institution.   Colquitt   Street,   Liverpool.     Paper 
on  "  Water  Power  Problems,"  bv  .Mr.  W.  J.  E.  Binnie. 


Forty  Years  Ago. 

(The  Electrician,  January,  1,  1881.) 

The  Congress  of  Electricians. — The  Prince  of  Wales  is  spoken  of 
as  the  probable  president  of  the  Congress  of  Electricians,  and  of  the 
Electrical  Exhibition. 

Light  and  Sweetness. — We  understand  that  the  British  Electric 
Light  Company  (Ltd.)  has  been  selected  by  the  management  of  the  Sea- 
field  Hydropathic  EstabUshment,  near  Waterloo,  for  the  lighting  up  of 
that  important  institution.  This  fact  will  be  regarded  as  an  evidence  of 
the  confidence  already  bestowed  on  a  company  so  recently  formed. 

Edison. — Our  comic  American  contemporary.  Puck;  quotes  the  follow- 
ing from  the  S.  F.  News  Letter  :  "  Edison,  the  newspaper  electrician, 
is  at  it  again.  This  time  he  announces  that  he  has  hit  the  nail  on  the 
head,  and  the  consequence  will  be  a  brilliant  illumination  of  the  entire 
earth  at  a  cost  not  worth  mentioning.  As  a  means  of  producing  the 
incandescence,  he  uses  infinitesimal  shreds  of  bamboo,  procured  at  a 
great  expense  from  Cuba.  This  new  bght  should  be  patented  under  the 
title  of  '  Edison's  Electric  Bamboozler.'  " 

Electric  Lighting  and  Street  Traffic- — The  other  evening  a 
hansom  cab  knocked  down  and  severely  injured  a  foot  passenger  in 
Liveqjool-street,  London,  and  the  driver,  as  usual,  made  off  as  quickly 
as  his  horse  would  take  him.  A  poUce  constable,  however,  pursued  him 
for  a  short  distance,  and,  facing  the  station  where  the  electric  light 
brightly  illuminates  the  street,  was  able  to  take  the  number  of  the 
offending  vehicle.  Cabby  has  consequently  been  summoned — much  to 
his  surprise,  no  doubt,  and  much,  we  ho])e,  to  the  edification  of  his 
brethren,  whose  reckless  careers  would  be  siteedily  checked  were  electric 
ighting  more  general. 
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Notes. 

♦ 

False  Economy  at   Birmingham. 

There  is  economy  that  is  wise  and  an  economy  that  is  foolish- 
An  example  of  the  latter  varietj'  has  just  come  to  light  at 
Birmingham,  where  the  City  Council  have  decided  that  in 
view  of  their  he.avy  commitments  and  the  impossibility  of 
raising  further  money,  no  more  contracts  shall  be  let  for 
the  present  on  the  extension  of  the  electricity  undertaking 
and  the  housing  scheme.  This  decision  is  the  more  deplorable 
as  there  is  not  only  a  big  field  in  Birmingham  awaiting  electrical 
development,  but  there  is  a  long  waiting  list  of  jirospective 
consumers,  and  even  those  connected  to  the  mains  are  on 
short  time,  so  that  the  extensions  which  are  deferred  by  the 
Council's  action  are  not  only  desirable  but  urgently  necessary. 
Now  Birmingham  has  a  name  of  being  a  ])rogressive  city,  but 
even  there  it  does  not  yet  seem  to  be  realised  that  money 
spent  on  electricity  supply  is  productive  expenditure,  that 
is,  not  only  do  the  ratepayers  as  a  whole  benefit  from  it  by 
obt^aining  a  cheap  supply  of  a  useful  commodity  and  a  return 
upon  their  capital,  but  the  individual  ratepayer  in  his  business 
capacity  is  enabled  to  market  his  products  in  greater  quantities 
and  more  inexpensively  than  would  otherwise  be  the  case. 
While  we  welcome  the  fact  that  one  municipality  at  least  has 
some  care  of  ratepayers"  moneys,  we  regret  that  such  a  decision 
should  have  been  reached.  We  sincerely  hope  it  will  be  recon- 
sidered without  delay. 

■ 

The   Re-Organisation  of  Electricity  Supply. 

Having  divided  up  the  greater  part  of  the  country  into 
provisional  electricity  districts,  the  Electricity  Commissioners 
will  commence  on  Tuesday  next  the  second  and  more  im- 
portant part  of  their  work,  the  consideration  of  schemes  for 
improving  the  existing  organisation  of  electricity  supply. 
Up  to  the  present  only  four  draft  schemes,  relating  to  three 
areas,  have  been  submitted  ;  but  others  are  under  considera- 
tion. Difficulties  have  arisen  owing  to  the  conflicting  interests 
of  municijial  and  company-owned  undertakings,  and  the  date 
for  sending  in  schemes  has  had  to  be  extended  in  some  instances. 
In  the  case  of  the  West  Riding  (Aire  and  Calder)  district,  two 
extensions  have  already  had  to  be  made — viz.,  from  October  31 
to  December  31,  1920,  and  now  February  28th  has  been  fixed 
as  the  final  date  for  submitting  proposals.     In  South  Wales 


the  situation  is  complicated  by  the  fact  that  the  independent 
plants  owned  by  industrial  concerns  have  an  aggregate  capacity 
greater  than  that  of  the  authorised  undertakers,  and  a  co- 
operative scheme  is  therefore  being  ])roposed  by  some  of  those 
interested.  As  a  result,  the  Commissioners  are  to  be  invited 
to  allow  another  six  months'  grace  and,  provided  a  policy 
agreeable  to  the  majority  of  the  undertakers  and  large  con- 
sumers can  be  found  in  the  interval,  an  extension  of  time 
would  probably  be  advantageous.  The  first  of  the  j)ublic 
inquiries  into  the  formation  of  a  Joint  Electricity  Authority 
will  be  opened  at  Bristol  on  Tuesday,  when  the  scheme  for  the 
West  of  England  Electricity  District  will  be  investigated.  In 
July  last  we  published  an  outline  of  the  constitution  and 
powers  of  the  proposed  authority,  and  although  no  technical 
details  of  how  the  improvement  of  electricity  supply  is  to  be 
effected  has  been  issued,  the  Commissioners  will  doubtless  have 
to  be  satisfied  on  this  important  point  before  final  approval 
is  given. 

Mr   Pearce's  Visit  to  America. 

There  seems  to  be  a  generally  held  opinion  in  this  country 
that  we  have  a  great  deal  to  learn  from  America  in  engineering 
practice.  This  idea  crops  up  in  all  sorts  of  unexpected  places, 
but  it  should  be  laid  once  and  for  all  by  Mr.  Pearce's  interim 
report  on  his  recent  visit  to  America,  which  we  publish  on 
another  page  of  this  issue.  If  it  is  not,  it  is  a  good  deal 
stronger  than  we  imagined.  The  object  of  the  visit,  if  it 
may  be  so  shortly  expressed,  was  to  review  American  electrical 
engineering  practice  in  the  supply  world,  and  to  obtain  from 
a  survey  of  what  was  being  done  over  there  a  range  of  ideas 
which  might  not  only  be  helpful  in  Manchester,  but  tend 
to  that  general  good  of  the  electrical  engineering  community 
of  this  country  which  comes  from  a  broadening  of  ideas. 
On  this  score  there  is  at  least  no  need  for  disappointment. 
A  perusal  of  the  interim  report  shows  that  though  in  matters 
of  detail  there  are  certain  things  that  American  engineers 
do  and  we  do  not,  the  reason  for  these  differences  is  more 
to  be  found  in  local  conditions  than  in  anything  fundamentally 
different  in  the  engineering  practices  of  the  two  countries. 
It  is  fair  to  add  that  Jlr.  Pearce  only  visited  the  eastern 
and  middle  States,  and  that  therefore  this  similarity  does 
not  take  into  account  the  extensive  and  very  high  ten.sion 
transmission  sy.stems  which  are  to  be  found  in  California 
and  some  of  the  other  less  highly  developed  districts.     As 
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far  as  the  report  goes,  however,  we  seem  to  be  well  up  in 
practice,  and  though  we  can  doubtless  pick  up  "  wrinkles  " 
from  the  American  side,  they  can  equally  well  learn  some- 
thing from  us.  We  hope,  therefore,  that  Mr.  Pearce's 
\'isit  will  only  be  the  forerunner  of  a  series  of  international 
exchanges  of  this  kind  and  that  we  shall  soon  have  an  oppor- 
tunity of  reciprocating  the  superabundant  hospitality  with 
which  he  was  greeted  on  the  other  side  by  some  prominent 
American  supplv  engineers. 


require  for  their  conduct  men  or  women  with  a  good  knowledge 
of  both  the  electrical  and  agricultural  sides,  and  this  does  not 
render  any  easier  the  early  acquirement  of  accurate  and 
dependable  results. 


An  Official  View  of  Electroculture. 

The  effect  of  the  study  of  electroculture  on  the  mentality 
of  the  worker  seems  to  be  the  same  as  that  with  which  we  are 
familiar  when  the  scientific  man  takes  to  spiritualism.  In 
both  his  efforts  to  employ  sound  methods  of  research  are 
replaced  by  the  pursuit  of  alluring  will-o'-the-wisps  with  the 
result  that  the  conclusions  reached  are  based  on  no  form  of 
scientific  reasoning.  We  have  in  the  past  given  many  explana- 
tions for  the  discrepancies  in  the  numerous  electrocultural 
experiments  which  have  been  undertaken.  But  the  Tenth 
Eeport  of  the  Development  Commission  adds  yet  another 
which  makes  plain  a  great  deal.  For  it  would  appear  that  the 
most  striking  thing  about  the  majority  of  the  earlier  experi- 
ments on  this  subject  is  the  neglect  to  measure  the  currents 
used.  The  result  of  this  was  the  obvious  one  that  one  exiieri- 
ment  could  not  be  compared  with  another,  and  apart  from  other 
disadvantages,  there  could  be  no  certainty  whether  too  much 
or  too  little  discharge  was  being  given.  How  important  this 
question  of  current  is,  and  how  much  the  failure  duly  to  note 
its  amount  must  have  had  on  the  success  or  failure  of  the 
experiments,  may  be  gathered  from  recent  knowledge  that  the 
limits  between  which  electricity  may  have  some  beneficial  effect 
on  the  growth  of  crops  is  very  small.  Mr.  Llewelyn  Atkin- 
son in  his  recent  Presidential  Address  to  the  Institution  of 
Electrical  Engineers  placed  them  between  0.3  X  10"^  amperes, 
and-  10x10"^  amperes.  These,  however,  are  extreme  figures, 
and  it  is  quite  possible  that  the  time  limits  may  be  even  more 
narrow.  This  indeed  is  one  of  the  many  questions  to  which 
any  worker  on  electroculture  must  pay  the  closest  attention, 
and  in  our  opinion  its  solution  should  be  made  a  preliminary 
to  further  experiments  on  anything  like  a  large  scale. 


A  Fresh  Confirmation  of  Success. 

The  report  also  describes  a  series  of  plot  and  laboratory 
experiments  with  single  seedlings.  In  all  these  experiments 
careful  measurements  were  made  of  the  current  supplied,  and 
special  care  was  directed  to  the  determination  of  the  maximum 
and  minimum  currents  which  can  be  used.  These  experiments 
have  now  been  going  on  for  a  number  of  years,  and  the  results 
obtained  seem  to  indicate  that  the  growth  of  a  cereal  crop 
can  be  markedly  increased  by  electrical  treatment.  Increases 
as  high  as  50  per  cent.,  38  per  cent.,  and  35  per  cent,  being 
observed  in  a  number  of  cases.  While,  however,  these  figures 
are  distinctly  encouraging  we  have  had  others  as  good  or  even 
better  before,  which  have  been  followed  by  results,  obtained 
under  similar  conditions,  which  only  seemed  to  show  that 
electroculture  was  harmful  rather  than  beneficial.  It  would 
,  therefore  be  interesting  to  know  whether  in  all  cases  the 
experiments  carried  out  by  the  Development  Commission  were 
equally  successful,  or  whether  there  were  some  plots  which 
showed  no  improvement  or  even  an  actual  retardation  of 
growth  when  the  electrical  discharge  was  used.  One  thing  is 
certain,  the  matter  cannot  be  left  where  it  is,  and  we  hope 
therefore  that  the  experiments  will  be  continued.  And  while 
it  is  a  problem  needing  study  and  solution  as  speedily  as 
possible,  the  work  must  be  carried  out  strictly  on  scientific 
and  not  on  empirical  lines.     Experiments  on  this  question 


The  Physical  and  Optical  Societies'  Exhibition. 

The  annual  exhibition  of  the  Physical  Society  and  Optica' 
Society,  which  was  held  this  week,  was  more  extensive  than 
hitherto  and  comprised  a  great  deal  that  was  worth  seeing. 
The  discourses  were  of  more  than  usual  interest,  the  one  by 
Prof.  Archibald  Bare  on  Dr.  Fourxier  D'Albe's  Optophone 
being  particularly  popular.  Another  excellent  idea  was  the 
special  demonstration,  by  Prof.  C.  L.  Fortescue  and  Dr. 
Bry'an,  of  some  of  the  uses  of  a  thermionic  valve.  There  are 
many  people  who  are  by  no  means  clear  as  to  how  such  valves 
are  used,  and  this  demonstration  served  to  show  the  uses  with- 
out the  complication  of  hidden  and  often  mysterious  appara- 
tus. With  regard  to  the  exhibits,  as  is  usual,  there  was 
necessarily  a  good  deal  shown  that  was  familiar  to  regular 
habitues  of  the  exhibition,  but  here  were  to  be  found  instru 
ments  of  some  novelty.  Of  these,  brief  mention  may  be  made 
of  Watson  &  Sons'  sphere  gap  voltmeter  and  an  X-ray  equip- 
ment with  a  Kenotron  valve.  Another  X-ray  equipment  was 
shown  by  the  Cox-Cavendish  Electrical  Company  for  the 
examination  of  materials,  together  with  a  new  type  of  photo- 
graphic plate  by  which  exposures  can  be  reduced  to  l/25th  of 
the  normal.  In  view  of  the  high  power  required,  the  increased 
sensitiveness  of  plate  is  most  important.  There  was  an 
interesting  exhibit  of  temperature  control  by  British  Oil  and 
Fuel  Conservation,  Ltd.  Messrs.  Evershed  &  Vignoles  showed 
a  small  high-tension  motor  generator  set  for  12,000  volts  direct 
current.  This  is  similar  to  the  set  shown  last  year,  but  the 
pressure  is  much  higher  and  it  should  prove  correspondingly 
useful.  In  our  next  issue  we  hope  to  deal  in  detail  with  these 
and  nianv  other  exhibits. 


Expiring  Patents 

It  has  been  our  custom  now  for  many  years  past  to  deal  in 
the  first  issue  of  the  New  Year  with  the  patents  that  are  due 
to  expire  during  that  year,  under  the  provisions  of  the  Patent 
Acts.  In  this  way  we  give  our  readers  an  implicit,  though 
useful,  account  of  electrical  progress,  and  show  those  interested 
what  apparatus  and  equipment  is  shortly  to  be  freed  for 
general  manufacture  and  merchandise.  For  the  first  time  for 
many  years  we  are  unable  to  do  this,  and  the  omission  of  this 
well-known  feature  from  our  first  Electrician  in  1921  perhaps 
requires  some  explanation.  We  might  account  for  this  omission 
on  the  lines  of  the  old  story  which  is  told  of  a  visit  of  one  of 
our  monarchs  to  a  town  where  the  Mayor  gave  forty  reasons 
why  the  bells  were  not  rung  on  the  approach  of  the  Sovereign. 
We  are  not  concerned  with  thirty-nine  of  the  reasons,  but  the 
fortieth  was  there  were  no  bells,  and  the  fact  that  no  patents 
will  expire  during  1921  is  a  very  good  reason  why  our  usual 
paragraphs  are  omitted  in  tHs  issue.  The  reason  there  are  no 
patents  to  expire  is  the  simple  one  that  the  Patents,  Designs 
and  Trade  Marks  Act,  1919,  extended  the  tenure  of  all  patents 
by  two  years,  so  that  those  which  would,  in  the  normal  course, 
have  expired  during  the  present  year  will  not  run  out  until 
1923.  The  subject,  therefore,  ceases  to  be  one  for  journa- 
listic comment  until  next  year 


The   Engineers'    Club. 

We  hope  that  in  the  rush  and  turmoil  of  the  Christmas 
festivities  the  scheme  for  founding  an  Engineers'  Club  in 
London  has  only  been  temporarily  forgotten,  and  that  one  of 
the  good  resolutions  for  the  New  Year  will  be  a  determination 
to  see  such  a  club  formed  as  soon  as  possible  on   a  sound 
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financial  and  social  basis.  Tho  letter  from  Mr.  ('.  H.  Wokd- 
INGHAM,  which  we  publish  on  another  page  of  this  issue,  so 
closely  corresponds  with  our  own  ideas  on  this  subject, 
expressed  in  The  Electrician,  that  we  need  liardly 
comment  on  them, much  less  criticise  them.  It  is  essential 
that  the  club  should  be  democratic  in  the  broadest  and  best 
possible  sense  of  the  word,  and  that  it  should  be  a  real  en- 
gineering centre  for  London. 


1920. 


While  lli"2()  ()]H'ni'd  witli  a  feeling  of  optimism,  at  its  close 
there  was  general  (lisapi)(iintment  with  the  happenings  of  the 
past  12  months  and  jiessimism  about  the  future.  In  some 
ways  this  is  not  furprising.  The  consumer  has  sufiered  from 
higher  prices,  increased  taxation,  and  the  ever-growing 
difficulties  of  living.  But  while  these  conditions  have  im- 
posed a  greater  burden  on  tlie  consumer  they  have  not  bene- 
fited the  manufacturer  and  salesman,  owing  to  the  increasing 
demands  for  higher  wages,  the  slackening  of  productive  effort, 
the  consequent  rise  in  the  cost  of  raw  materials  and  the  over- 
whelming obstacle  to  development  imposed  by  the  high  rate 
of  excess  profits  duty.  The  one  bright  spot  has  been  the 
gradual  slackening  of  Government  control  over  trade,  and  we 
hope  that  the  freedom  that  this  will  give,  and  the  development 
that  will  be  po.ssible  from  the  anticipated  removal  of  the  excess 
profits  duty,  will  lead  to  a  greater  progress  toward  stable 
conditions  in  1921  than  during  the  past  12  months. 

Nevertheless,  it  would  be  wrong  to  deny  that  real  progress 
has  not  been  made,  especially  in  the  electrical  industry,  where 
small  obstacles  peculiar  to  the  industry  alone  and  checks  of  the 
character  we  have  indicated  have  tended  to  obscure  the  mani- 
fold developments  that  have  been  effected,  and  to  prevent 
onlookers  seeing  what  a  great  advance  has  really  been  made. 
AVe  have  no  reason  to  doubt  that  given  patience  and  hard  work 
conditions  will  improve  still  further  until  that  stability,  though 
not  stagnation,  Ls  reached  in  trade  generalh'^  which  alone  can 
confer  lasting  benefits  on  the  industry  and  the  nation. 

Good  from  Evil. 

Out  of '  the  evOs  which  have  beset  industry  emerges  a 
gn'at  deal  of  good.  They  have  necessitated  more  attention 
being  paid  to  better  methods  of  manufacture,  the  employment 
of  more  scientific  procedure  in  the  works,  the  consideration 
of  every  possible  method  of  cutting  down  the  cost  per  article 
manufactured,  the  use  of  efficient  machinery,  and  generally 
that  close  attention  to  economic  detail  which  is  essential 
in  the  highest  class  of  production,  whether  that  production 
be  turbo-alternators  with  a  capacity  of  several  thousand  kilo- 
watts or  small  motors  for  driving  domestic  apparatus.  On 
the  manufacturing  side  of  the  electrical  industry  the  diffi- 
culties of  the  past  12  months  may  indeed  well  be  the  jjrelim- 
inary  to  a  magnificent  future.  : 

Electricity  Supply- 


While  on  the  manufacturing  side  progress  has  been  difficult 
and  there  have  really  been  no  great  outstanding  events  to 
chronicle,  the  .same  cannot  be  said  of  electricity  supply.  During 
the  year  the  effects  of  the  Electricity  (Supply)  Act  passed  at 
the  end  of  1919  began  to  make  themselves  felt  in  useful 
preliminary  work,  and  the  forthcoming  12  months  are 
likely  to  see  a  good  deal  of  real  development  in  the  reorgani- 
sation and  consolidation  of  electricity  supply. 

In  March  we  chronicled  the  appointment  of  the  five  Elec- 
tricity Commissioners  provided  by  the  Electricity  (Supply) 


Act  with  Sir  John  Snell  as  their  Chairman.  Sir  John  had, 
however,  been  clearing  the  ground  for  some  time  before  his 
formal  appointment,  and  as  early  as  May  the  delimitation  of 
the  first  of  the  districts  into  which  the  country  is  to  be  divided 
for  electricity  supply  purposes  was  published  for  the  West  of 
Kngland.  Since  then  twelve  other  districts  have  been  similaily 
defined,  and  the  majority  of  those  concerned  are  preparing 
the  necessary  schemes  which  arc  to  turn  them  from  paper  into 
actual  fact  both  technically  and  financially.  The  results  of 
the  ])reliminary  deliberations  into  the  important  question 
involved  have  afforded  the  engineers  and  municipal  authori- 
ties in  the  areas  concerned  an  opportunity  of  coming  together 
on  a  common  basis  which  will,  we  hope,  result  in  lasting  good. 
The  inquiry  into  the  West  of  England  scheme  will  be  opened  on 
Tuesday  and  the  result  will  be  awaited  wMth  interest.  Within 
the  next  few  weeks  other  inquiries,  beginning  with  the  West 
Lancashire  district,  will  take  place.  Among  the  most  coni- 
])licated  of  these  inquiries  is  that  which  will  be  concerned  with 
the  vexed  question  of  electricity  su])i)ly  in  London,  but  it  is 
to  be  hoped  that  the  good  sense  of  those  concerned  will  over- 
come those  pettifogging  ideas  and  the  desire  for  personal  ad- 
vantage which  have  regrettably  been  too  evident  in  the  j)ast. 

The  Electricity  Supply  Bill. 

The  clauses  relating  to  compulsory  purchase  and  other 
financial  matters  which  had  been  dropped  from  the  Electricity 
(Sujiply)  Act  of  1919  before  it  received  tlie  Royal  Assent  were 
introduced  in  the  early  jsart  of  the  session  as  a  sejjarate  Bill. 
The  crowded  state  of  Parliamentary  business,  however,  made 
the  progress  of  such  a  contentious  measure  to  the  statute  book 
extremely  difficult,  and  in  the  event  no  advance  with 
it  through  the  various  stages  was  made.  Towards  the  end  of 
the  session  it  was  hurriedly  dropped  and  a  new  Bill,  containing 
clauses  relating  to  the  raising  of  money  by  Joint  Electricity 
Authorities,  and  giving  power  to  the  Commissioners  to  in- 
crease the  statutory  maximum  charges  for  electrical  energy, 
was  introduced.  This  Bill,  however,  also  did  not  get  beyond 
its  first  reading,  and  the  position  is  now  most  unsatisfactory, 
for  no  progress  can  really  be  made  in  the  inauguration  of  the 
new  areas  on  a  practical  basis  until  the  authorities  concerned 
are  provided  with  the  necessary  financial  powers. 

Fuel  Utilisation. 

Various  interesting  problems  have  come  up  for  consideration 
on  the  technical  side  of  the  electricity  s.upply  industry.  The 
report  of  the  Nitrogen  Products  Committee  published  in  the 
early  part  of  the  year  gave  a  good  deal  of  detailed  information 
as  to  various  methods  of  utilising  coal  for  raising  steam  other 
than  by  direct  combustion  under  boilers.  The  conclusion, 
however,  was  reached  that  any  advantages  that  might  accrue 
by  the  employment  of  such  methods  were  likely  to  be  more  than 
offset  by  the  increa.se  in  capital  charges  necessary,  and  the 
large  acreage  of  land  required  for  the  installation  of  plant. 
The  problem  of  how  best  to  utilise  the  fuel  at  our  disposal  in 
its  various  ])hases  has  been  pretty  exhaustively  explored 
during  the  year,  es])ecially  by  the  Chairmen  of  the  various 
territorial  centres  of  the  Institution  of  Electrical  Engineers 
in  their  Addresses  at  the  opening  of  the  jiresent  session. 
The  general  conclusion  seems  to  be  that  economies  of  a 
substantial  nature  can  be  effected  in  the  boiler-house, 
the  engine-room  and  on  the  distribution  networks,  and  must 
indeed  be  effected  if  electricity  is  to  be  supplied  at  a 
sufficiently  low  figure  to  make  its  universal  employment  a 
practical  pro]H).';ition.  Thus  the  employment  of  pulverised 
and  colloidal  fuel  and  fuel  of  low  thermal  value  would  seem  to 
be  ways  by  which  boiler-house  engineers  may  escape  from 
.some  of  these  difficulties,  combined  with  improvements  in  the 
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design  of  boilers,  economisers,  super-heaters  and  other  steam- 
raising  plant.  The  possibilities  of  increasing  the  thermal 
efficiency  of  the  steam  turbine  and  of  designing  some  form  of 
gas  turbine  must  not  be  neglected,  and  other  cognate  im- 
provements in  the  design  of  switchgear  and  in  the  distribution 
networks  are  also  worthy  of  consideration.  The  more  general 
use  of  the  mercury-vapour  rectifier,  which  as  a  converting 
plant  is  cheap,  reliable,  and  requires  no  attendance,  is  likely 
in  the  near  future. 

Control  and  Electricity  Supply. 

On  the  financial  side  the  moulders'  strike  at  the  beginning 
of  the  year  and  the  coal  strike  later  on  in  the  year,  together 
with  the  bad  effects  of  control,  have  had  a  retarding  effect  on 
the  development  of  electricity  supply  on  economic  lines. 
The  war  brought  about  a  great  demand -for  electrical  energy, 
and  this  demand  did  not  cease  after  the  armistice  had  been 
declared.  This,  far  from  being  an  advantage,  has  placed  a 
number  of  undertakings  in  a  very  awkward  position  owing 
to  the  fact  that  it  has  been  very  difficult  to  obtain  delivery  of 
the  large  turbo-alternators  and  other  plant  required  to  meet 
these  extra  demands.  The  result  is  that  there  are  still  in 
many  areas  long  waiting-lists  of  would-be  consumers,  and  in 
some  cases  restrictions  on  the  use  of  power  have  had  to  be 
applied.  The  large  rise  in  coal  prices  and  the  increasing  costs 
of  labour  and  almost  every  other  commodity  have  meant  a 
general  upward  tendency  in  the  tariffs,  which  we  hope  will 
■  cease  before  long. 

During  the  year  the  Glasgow  Corfioration  opened  a  large 
station  at  Dalmarnock  to  supply  the  electrical  needs  of  that 
city  which  has  a  present  capacity  of  75,000  h.p.  A  large 
station  is  being  erected  at  Barton,  Manchester,  for  the  supply 
of  electricity  to  that  city  and  the  neighbouring  district,  and 
Nottingham  Corporation  have  also  obtained  permission  from 
the  Electricity  Commissioners  to  proceed  with  the  erection  of 
a  large  station  in  that  area.  Various  other  projects,  not 
omitting  the  egregious  Severn  Barrage  scheme,  are  under 
consideration  for  the  supply  of  the  electrical  needs  of  the 
country  and  will  be  considered  by  the  Commissioners  in 
accordance  with  their  general  policy  of  consolidation. 

Meeting  Present  Needs. 

More  difficult  than  the  future  in  electricity  supply  is,  however, 
the  immediate  present,  and  arrangements  are  very  rightly 
being  made  to  extend  the  more  modern  stations  so  that  at 
least  the  present  demands  can  be  adequately  met.  The 
question  of  the  generation  of  electrical  energy  by  water  power 
has  also  received  a  good  deal  of  consideration.  A  scheme 
for  the  use  of  the  Dartmoor  streams,  which  was  proposed  in 
the  early  part  of  the  year,  has  been  dropped,  but  a  very 
interesting  scheme  for  the  utilisation  of  certain  of  the 
lakes  in  the  Scottish  Highlands  for  the  supply  of  Dundee  and 
other  places  is  being  worked  out  and  will,  we  hope,  be 
brought  to  a  successful  conclusion.  The  Water  Power 
Resources  Committee  of  the  Board  of  Trade  has  issued  three 
reports  in  the  course  of  the  year,  the  most  important  of 
which  pointed  out  that  there  is  a  good  deal  more 
water  power  available  for  electricity-supply  purposes  in 
this  country  than  is  popularly  supposed,  and  made  certain 
suggestions  for  the  development  of  this  power  in  the  best 
possible  way.  This  is  a  question,  of  coarse,  in  which  the 
Electricity  Commissioners  must  take  a  large  part,  and  we 
hope  that  their  occupation  with  other  matters  will  not  cause 
this  question  to  be  unduly  neglected. 

Tramway  Troubles. 

The  tramways  industry  during  the  year  has  pa.ssed  through 
a  troublesome  time,  there  having  been  a  series  of  local  strikes, 


while  more  than  once  there  has  been  a  threat  of  a  national 
strike  on  the  wages  question,  and  in  this  industry  the  condition 
may  or  may  not  be  reached  in  other  industries,  where  further 
increases  in  the  wages  bill  cannot  be  conceded  without 
bankruptcy.  The  result  of  the  increased  cost  of  material  and 
the  very  shortsighted  financial  provision  that  was  made  in 
certain  cases  has  resulted  in  a  number  of  undertakings 
allowing  their  material  to  degenerate  into  a  very  poor  condition. 
Taken  as  a  whole,  therefore,  the  outlook  for  this  industry  is 
none   of  the   brightest. 

Electric  Traction  on  Railways. 

On  the  heavy  electric  traction  side  actual  progress  has  been 
disappointingly  small.  The  London  &  South  Western  Rail- 
way dropped  their  project  of  extending  largely  their  electrified 
lines  and  the  London,  Brighton  &  South  Coast  Railway, 
though  still  considering  the  details  of  the  electrification  of 
practically  the  whole  of  their  system  have  not  got  beyond  the 
preliminary  stage  of  this  important  work.  Perhaps  the  most 
interesting  event  of  the  year  was  the  appointment  and  report 
of  a  Committee  by  the  Ministry  of  Transport  to  enquire  into 
the  possibility  of  employing  a  standard  system  of  electric 
traction  in  this  country.  This  Committee  suggested  the 
adoption  of  a  high  tension  direct  current  at  a  working  pressure 
of  1,500  volts,  except  on  the  Brighton  Railway,where  the 
singfe-phase  system  might  be  used  and  on  other  electrified 
lines  where  the  system  now  in  vogue  might  continue  to  be 
employed.  The  report  of  the  Committee,  therefore,  does  not 
lead  us  very  much  nearer  to  real  standardisation,  but  the 
xiseful  work  on  which  they  are  now  engaged  of  considering  a 
standard  design  of  rail  and  rolling  stock  arrangements  will  pro- 
bably yield  more  definite  results. 

The  Domestic  Field. 

The  greatest  possibility  of  development  is  ofiered  by  the 
domestic  field.  During  the  year  we  have  shown  what  is 
being  done  in  this  direction  and  have  indicated  the  vast 
amount  that  still  remains  to  be  done.  This  is  a  work  in  which 
every  branch  of  the  industry  should  take  the  greatest  interest 
in  order  that  the  public  may  be  educated  in  the  "  all-electiic  " 
idea,  that  the  apparatus  which  can  properly  be  used  in  domestic 
circles  may  be  designed,  manufactured  and  sold,  and  in  order 
that  the  price  of  energy  for  this  purpose  may  be  reduced  to  the 
lowest  possible  level.  To  do  this  requires  not  only  hard  work 
and  determination,  but  a  good  deal  of  advertisement ;  and  the 
useful  work  which  the  British  Electrical  Development  Asso- 
ciation has  done  and  is  doing  calls  for  the  highest  praise.  An 
interesting  attempt  in  the  pushing  out  of  the  iise  of  elec- 
tricity into  luiusual  fields  is  that  to  be  found  at  Hereford, 
where  a  very  successful  agricultural  load  has  been  built  up. 
This  development  of  the  use  of  electricity  is  most  important 
in  connection  with  the  new  housing  schemes  which  are  now 
under  weigh  in  many  parts  of  the  country,  and  it  is  interesting 
to  note  that  at  Hanmiersmith  electric  cooking  is  being  adopted 
on  one  of  the  estates  which  is  being  developed  by  the  local 
authority  and  in  the  Newcastle  area  the  supply  company  are 
installing  a  very  successful  range  of  electric  cooking  and  other 
apparatus  in  the  houses  which  are  there  being  erected. 

Electric  Vehicle. 

Satisfactorv  progress  is  also  being  made  in  the  use  of  the 
electric  vehicle,  which  has  great  advantages  for  definite  forms 
of  traffic  work.  In  this  field,  however,  greater  propaganda  is 
also  required,  not  only  to  educate  the  public  in  the  advantages 
which  may  be  obtained  by  the  use  of  this  form  of  vehicle, 
but  to  impress  upon  station  engineers  the  desirability  of 
providing    proper    charging    arrangements.     Legi.=lation    has 
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recently  made  tliis  much  easier,  and  we  ho|)e  that  there  will 
be  no  obstacles  jilaced  in  the  way  of  the  development  by  lack 
of  enterprise  in  providing  the  necessary  facilities.  A  question 
undoubtedly  counccted  with  this  is  that  of  the  provision  of 
electric  lighting  and  starting  cquij'ment  of  both  pleasure  and 
comniercial  motor  cars.  There  has  been  a  tremendous  develop- 
ment in  this  connection  quite  recently,  and  some  very  interest- 
ing problems  on  the  technical  side  come  u)>  for  consideration 
which  require  solution  without  delay. 

TKi.F.tnurnY  and  Telephoxy. 

In  tlic  spliere  of  telegraphy  and  telephony  there  has  been  a 
good  deal  of  satisfactory  commercial  development  and  equally 
satisfactory  technical  jirogress.  There  has  been  the  usual 
goading  by  the  daily  j)Tess  and  by  interested  authorities  cf 
the  administration  by  the  Post  Office  of  the  telejihone  system. 
We  are  willing  to  admit  that  the  Pott  Office  has  its  faults, 
but  we  would  also  reiterate  that  as  far  as  the  engineering 
department  is  concerned,  it  has  had  to  face  and  overcome 
great  difficulties.  It  is  now  jiroposed  substantially  to  raise 
the  charges  and  to  put  the  financial  side  of  the  telephones  on 
what  we  hope  will  be  a  sound  economical  basis.  This,  how- 
ever, must  be  no  obstacle  to  real  engineering  development,  so 
that  the  telephone  may  be  jnit  within  the  reach  of  everyone 
who  requires  it  at  a  cheap  rate. 

We  shall  refer  more  particularly  to  the  technical  develop- 
ments in  wireless  telegraphy  and  telephony  in  a  later  issue,  and 
we  need  only  call  attention  here  to  the  .scheme  proposed  in 
February  for  an  Im])erial  Wireless  Network  by  the  Marconi 
Company,  and  the  report  of  the  Imperial  Wireless  Sub-Com- 
mittee in  which  these  ideas  were  ignored  later  in  in  the  year. 
Recent  experience  has  shown  that  the  day  of  submarine  com- 
munication has  not  yet  passed,  and  while  we  are  anxious  in 
every  way  to  further  the  proper  development  of  wireless  com- 
munication we  hope  that  every  step  will  only  be  made  after 
due  consideration  and  not  in  a  ra.sh  manner.  To  do  otherwise 
is  to  do  great  harm  to  a  growing  industry. 

Labour  Troubles. 
We  have  referred  above  to  the  effect  of  labour  disputes  on 
the  well  being  of  the  electrical  industry,  and  especially  to  the 
moulders'  strike  in  the  early  part  of  the  year,  and  to  the  coal 
strike  towards  the  close  of  the  year,  from  the  effects  of  one  of 
which  we  are  only  just  recovering  and  from  the  effects  of  the 
other  we  are  still  sufiering.  In  addition,  there  have  been 
sporadic  outbreaks  in  the  tramways  industry  and  labour 
conditions  there  are  still  in  a  very  unsettled  state.  The 
Electrical  Trades  Union  have  also  had  sectional  disturbances, 
which,  in  one  instance  nearly  caused  a  national  stoppage  in 
connection  with  what  is  known  as  the  Penistone  affair.  The 
Electrical  Power  Engineers"  A.ssociation  after  negotiating  for 
some  time  on  peaceful  lines  conceived  it  to  be  their  duty  to 
issue  what  were  virtually  strike  notices,  and  to  threaten  a 
universal  stoppage  if  their  wages  demands  were  not  imme- 
diately conceded.  Fortunately,  this  disaster  has  been  for  a 
time  averted,  and  will,  we  hope,  be  prevented  altogether. 
These  occurrences,  however,  form  the  darker  sides  of  the 
negotiations  which  are  constantly  going  on  between  employers 
and  employed,  and  with  the  greater  development  of  the 
Whitley  Council  idea,  which  has  made  a  good  deal  of  progress 
during  the  past  twelve  months, we  may  hope  to  see  the  abandon- 
ment of  that  very  two-edged  sword,  the  strike  weapon,  and 
to  enter  on  what  shall  be  a  real  era  of  industrial  peace. 

Legal  Decisions. 
During  the  year  several  legal  decisions  affecting  the  industry 
were  given,  but  as  these  have  been  fully  reported  and,  where 


necessary,  commented  upon,  it  is  unnecessary  to  do  more  than 
recapitulate  the  effect  of  the  more  important  judgments.  Two 
cases  of  i)rc-war  eh^ctricity  supply  contracts  came  before  the 
Courts  for  relief  under  the  Courts  (Emergency  Powers)  Acts 
of  1917  and  1919,  and  the  contract  of  the  Bootle  Corporatio*!! 
with  a  local  consumer  was  amended,  while  three  contracts  of 
the  North  Metropolitan  Electric  Power  Su])ply  Company  with 
Stoke  Newington  Borough  Council  were  cancelled  on  account 
of  the  changes  brought  about  by  the  war.  In  a  third  case  the 
Carmarthen  Electric  Supply  Company  succeeded  in  establish- 
ing the  right  to  an  increased  charge  allowed  by  the  Ministry  of 
Trans])ort,  notwithstanding  an  old  agreement  between  the 
Council  and  the  Company  restricting  the  latter's  right  to 
incrpase  the  price  without  the  consent  of  the  Council. 

In  the  action  brought  by  the  Paignton  Electric  Light  Com- 
pany against  a  cinema  pro])rictor  it  was  decided  by  a  Divisional 
Court  that  energy  sujjplied  through  a  transformer  to  an  arc 
lantern  in  the  cinema  was  for  lighting  and  not  for  power  pur- 
poses ;  and  in  the  case  of  Morrow  r.  Stepney  Borough  Council 
an  injunction  \vas  granted  against  the  latter  for  committing  a 
nuisance  by  the  emission  of  dust  and  ashes  from  its  electricity 
works.  The  operation  of  the  injunction  has,  however,  been 
suspended  in  order  to  give  the  Council  an  opportunity  of  pro- 
viding a  remedy. 

Of  the  ])atcnt  decisions  the  most  important  was  the  judg- 
ment of  the  Court  of  Appeal,  which  held  that  the  British 
Thomson-Houston  Company's  patent  (No.  10,918  of  1913)  for 
gasfilled  lamps  was  invalid,  because  the  claim  was  too  wide, 
and  covered  the  sole  right  to  apply  the  principle  comprised  in 
the  discovery.  In  some  four  or  five  instances  extensions  of 
patents  have  been  granted  for  four  years,  because  the  exploita- 
tion of  the  inventions  had  been  interfered  with  by  the  war. 
An  application  for  an  extension  of  a  patent  for  this  reason 
will  not  be  entertained  until  about  six  months  before  the 
expiry  of  its  normal  life. 

The  Direct  United  States  Cable  Company  failed  to  get  relief 
under  the  Defence  of  the  Realm  Act  from  a  penalty  clause  in 
a  lease  of  its  cable  granted  to  the  Western  Union  Telegraph 
Company,  as  it  did  not  establish  that  it  was  due  to  the  Govern- 
ment control  of  cable-repairing  ships  it  was  unable  to  carry 
out  its  Contract  to  repair  the  cable.  The  Court  of  Appeal 
upheld  the  right  of  the  Postmaster-Ge.veral  to  recover  the 
cost  of  repairing  a  telegraph  cable  (laid  in  1914)  which  was 
injuriously  affected  by  the  tramways  of  the  Blackpool  & 
Fleetwood  Tramroad  Company.  The  claim  was  based  on  the 
Company's  Act  of  1896  and  on  the  Telegraph  Act  of  1878. 

Trade  Union  law  was  considered  in  the  action  Hodges  v. 
Webb,  and  plaintiiT,  who  was  dismissed  because  the  defendant 
would  not  permit  his  men  to  work  on  an  electrical  contract 
on  which  he  was  engaged  as  foreman,  was  unsuccessful  in  his 
claim  for  damages,  because  the  matter  was  held  to  be  covered 
by  the  Trades  Dispute  Act.  The  House  of  Lords'  judgment  in 
the  case  of  Weld-Blundell  v.  Stephens  will  be  looked  upon  as  a 
leading  one  on  the  liability  of  technical  advisers  for  negligence. 

Obituary.  '^^ 
The  obituary  list  for  1920,  though  no  less  lengthy  than  that 
in  previous  years,  when  we  do  not  take  into  account  the  enor- 
mous additions  unfortunately  caused  by  the  war,  contains, 
perhaps,  fewer  names,  of  outstanding  importance  than  has  been 
the  case  for  some  time.  We  may,  however,  mention  the 
following  pioneers,  whose  loss  will  be  felt  not  only  by  their  wide 
circle  of  friends,  but  whose  work  has  left  a  lasting  impress  on 
electrical  progress  :*  Sir  William  Abxey,  Sir  Norman  Lock- 
YER,  Sir  William  Mather,  Dr.  Alexander  Muirheau, 
Prof.  John  Perry.  Prof.  A.  Rig  hi.  Prof.  Sheldon,  and  Mi.  T.  N 
Vail. 
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The  Measurement  of  the  Magnetic  Blow-Out  Forces 

in  Circuit  Breakers/ 


Br   A.  C.  BARTLETT. 


The  design,  of  large  circuit-breakers  capable  of  dealing  with 
the  very  heavy  short-circuit  currents  that  are  liable  to  occur 
in  practice,  has  for  some  time  past  been  a  problem  of  the 
greatest  importance,  and  in  the  operation  of  circuit-breakers  a 
magnetic  blow-out  effect  exists  owing  to  the  magnetic  field 
produced  by  the  currents  flowing  in  the  conductors  composing 
the  switch  and  the  leads  to  it.     Comparative  values  of  the 


the  current  can  be  taken  to  represent  the  value  of  the  magnetic 
blow-out. 

The  method  was  applied  to  the  circuits  in  Figs.  2  and  3, 
using  links  of  various  lengths,  the  positions  of  the  links  being 
denoted  by  P. 

In  Fig.  4  the  ratio  of  the  force  to  the  square  of  the  current  is 
plotted  against  the  length  of  the  link  for  these  two  circuits. 


If 


E 


Fig.  1. 

magnetic  blow-out  in  certain  variously  shaped  circuits  were 
required 

The  determination  of  the  magnitude  and  action  of  the  efiect 
does  not  lend  itself  readily  to  theoretical  treatment,  and  to 
obtain  definite  results  resort  to  experiment  is  necessary.  The 
forces  acting  on  copper  links  of  various  lengths  occupying  the 
positions  of  the  arcs  in  the  circuits  of  switches  were  measured 
by  the  apparatus  illustrated  in  Fig.  1.  The  copper  link  BC 
was  fixed  rigidly  to  a  rod  FM,  which  was  hung  from  pivots 
D  and  E,  and  was  free  to  swing  in  mercury  cups  K  and  K  ; 
into  these  mercury  cups  dipped  the  ends  of  the  conductors 
forming  the  remainder  of  the  circuit.  G  represents  a  small 
galvanometer   mirror   by   means   of   which   with   the    usual 


FiG.  3. 

It  willbe  noted  that  the  points  for  the  different  circuits  lie 
approximately  on  straight  lines.  In  no  case  was  any  force 
observed  tending  to  move  the  link  in  the  direction  of  its  own 
length,'  whence  it  follows  that  in  all  cases  the  forces  acting  on 
the  elements  of  length  of  the  link  were  at  right  angles  to  the 
link.    ,  The  two  circuits  are  seen  to  give  very  similar  results. 
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arrangement  any  angular  motion  of  the  rod  FM  could  be  de- 
tected. F  represents  a  small  horizontal  wooden  rod  at  right 
angles  to  the  plane  of  the  paper.  In  the  experiment  this  appa- 
ratus was  placed  in  a  circuit,  so  that  the  copper  link  occupied 
the  position  of  the  arc.  When  a  current  of  several  hundred 
amperes  is  passed  through  the  circuit  the  rod  FM  is  deflected, 
and,  by  means  of  a  weight  on  the  horizontal  rod  at  F,  it  can  be 
brought  back  to  its  position  when  no  current  passing.  This 
enables  a  direct  measurement  to  be  obtained  of  the  force  acting 
on  the  link  BC,  tending  to  displace  it  to  a  position  parallel  to 
itself.     The  magnitude  of  this  force  divided  by  the  square  of 

*   Communicated  from   the  Research   Laboratories   of    the  General 
Electric  Co.,  London. 


indicating  no  definite  superiority  of  the  one  over  the  other, 
from  the  point  of  view  of  the  tendency  to  blow  out  the  arc  on 
breaking  circuit.  With  this  method  the  relative  values  of 
the  magnetic  blow-out  force  of  any  type  of  switch  or  circuit- 
breaker  can.be  rapidly  estimated  at  the  instant  of  opening 
circuit.  I 


At  the  recent  complimentary  stafE  dinner,  given  to  the  retiring  works 
engineer,  Mr.  Percy  R.  Allen,  the  managing  director  of  the  Castner- 
Kellner  Alkali  Company  (Mr.  A.  T.  Smith)  said  that  before  the  war 
the  works  produced  electricity  with  Lancashire  coal  at  a  lower  figure 
than  at  Niagara  Falls.  The  increased  coat  of  coal  and  labour  and  the 
reduced  price  of  by-products  made  a  less  favourable  comparison,  but  it 
was  still  the  most  economical  basis  for  power  production  in  the  United 
Kingdom.  As  much  electricity  was  produced  at  their  works  as  by  the 
electricity  undertaking  of  Liverpool. 
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Some  Modern  Developments  in  Radio  Installations 

for    Ships. 


At  the  recent  Sliiplniilditif;  and  ICn^ineerinj;  Kxliihition  at  Glas- 
gow some  very  iiitei-esting  tominercial  riulii)  installations  were  to 
be  seen.  Anionf.'st  those  representing  the  great  developments 
whieh  have  been  made  in  radio  engineering  during  the  last  few  years 
may  be  mentioned  the  installations  for  ships  manufactured  and  sup- 
plied by  the  Kadhi  Cummimcatiux  Companv,  Ltd.,  a  company  of 
comparatively  recent  origin,  but  one  which  has  already  mtf'v  a 
successful  inroad  into  a  business  which  has  previously  been  virtually 
a  monopoly.  The  apparatus  shown  at  the  Glasgow  K.xhibition 
included  installations  of  the  typo  fitted  on  many  vessels  of  the 
leading  shi])|)ing  lines,  as  for  example,  s.s.  '"  Bonheur,"  '"  Caronia;" 
'■  C'armania,"  ■'  Kmpress  of  Britain,"  "  La  Paz,"  "  Oropesa," 
"  Orontes,"  '"  Vorkshii-e,"  not  to  mention  numerous  other  vessels. 

On  account  of  the  rapidly  extending  activities  of  this  com])any, 
we'  therefoi-e  take  this  o|)portunity  of  i)ul)lishing  some  further 
details  of  these  installations,  which  have  been  kindly  supplied  to  us 
by  the  makers. 


feature  which  places  the  "  Polar  "  installation  in  a  very  distinct 
class.  The  high  note  obtainable  has  the  great  advantage  of  enabling 
longer  ranges  to  \>e  obtained,  and  is  capable  of  being  read  through 
atmospherics. 

Two  control  wheels  are  mounted  on  the  ]}ar.el  of  the  transmitter. 
The  right-hand  one  enables  the  operator  to  transmit  on  any  of  the 
f<nu-  standard  wave-lengths  arranged  for — namely,  :!00,  450  {!).¥.), 
(iOO  (normal),  and  800  metres.  The  set  is  adjusted  at  the  time  of 
installation  on  board  ship,  so  that  the  wave-length  changes  may  be 
quickly  made  by  the  movement  of  a  single  handle.  In  conformity 
with  the  regulations  enjoining  the  use  of  the  lowest  power  necessary 
for  eli'ective  communication,  provision  has  been  made  for  obtaining 
(|uarter,  half  and  full  power  by  the  simjjle  operation  of  the  left-hand 
control  wheel. 

Det.uls  of  Transmitting  (Iear. 

Entering  into  a  more  detailed  description  of  the  transmitting 
gear,  the  motor  alternator  is  designed  to  give  an  A.C.  output  of  1 J  kw 


Fig.  I. — Ship's  Cabis  fitted  with  ■•  Polar"  1  J  kw.  Set. 


A  Ship's  I^kw.  Installation. 

Fig.  1  illustrates  the  interior  of  a  ship's  cabin  fitted  with  '"  Polar  " 
1|  kw.  standard  ship's  installation.  At  the  right  of  the  figure  will 
be  seen  the  transmitting  apparatus,  which  is  of  the  switchboard 
type,  as  is  usual  in  the  most  modern  ])ractice.  All  the  recording 
instruments,  adjustment  controls,  &c..  are  j)laced  on  the  front  of 
the  switchboard  panel,  which  is  of  polished  slate,  whilst  the  various 
elements  of  the  low  frequency  and  high-fre(piency  circuits,  inchiding 
those  of  the  emergency  gv^ar,  are  arranged  behind  it.  Below  the 
switchboard  panel  there  is  a  sound-proof  wooden  compartment, 
which  encloses  the  motor  alternator  and  synchronous  discharger. 
Signals  radiated  by  both  main  and  emergency  transmitters  are 
sharply  tuned,  and  have  high  and  distinctive  spark  frequencies, 
as  compared  \\-ith  the  low  notes  jiroduced  by  most  other  commercial 
types  of  iastallations.  It  is  claimed  that  a  combination  of  sharp 
tuning  and  spark  frequency  in  the  neighbourhood  of   1,000  is  a 


at  500  cycles  and  a  pressure  of  200  volts,  and  is  run  normally  from 
the  1 10  volts  B.C.  supply,  although  it  may  sometimes  be  necessary 
to  vary  this  to  suit  the  voltage  of  the  particular  ship's  dynamo. 
The  D.C.  armature  and  A.C.  rotor  are  mounted  on  a  common  spindle 
between  a  single  pair  of  ball  bearings.  The  fields,  however,  are 
separate.  This  construction  has  the  advantages  of  compactness 
and  freedom  from  the  mechanical  trouble  wliich  is  often  involved 
in  lining  up  two  separate  machines  and  the  employment  of  a  coupling 
between  them.  Brush  gear  for  both  the  A.C.  and  D.C.  systems  is 
placed  at  one  end  of  the  machine  and  is  readily  accessible.  The 
A.C.  rotor  has  20  poles,  and  the  six-ed  for  ."jOO  cycles  is  3,000  revs, 
per  min.  The  speed,  and  consequently  the  spark  frequency,  is 
capable  of  variation  bv  adjustment  of  the  motor  field.  This  adjust- 
ment can  readily  1)0  made  by  the  ojjerator.  since  the  field  resistance 
is  placed  on  his  right-hand  side  just  below  the  operating  table. 
(<S'fe  Fig.  1.)  g  ^ 
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The  Synchbohous  Spark  Gap. 
The  s\mchronous  spark  gap  is  moimted-  at  the  outer  end  of  the 
machine,  and  is  normally  completely  enclosed  in  a  strong  ahiminium- 
alloy  case.     A  large  inspection  cover  is  pro^nded  which  is  hcl^!  in 


Fig.  2. — Detailed  View  of  1^  kw.  Transmitter. 

position  by  wing  nuts.  The  "spark  gap  rotor  is 
made  of  special  aluminium  alloy,  and  has  20  teeth, 
giving  two  sparks  per  cycle  or  1,000  sparks  per 
second  at  normal  speed.  The  fixed  electrodes 
have  been  designed  with  great  care.  They  are 
easily  adjusted,  are  self-locking  and  self-cooling, 
while  the  spark  points  themselves  are  made  of 
copper  strips  which  last  a  long  time,  but  are  easily 
renewable. 

The  spark-gap  casing,  which,  of  course,  carries  the 
fixed  electrodes,  is  made  so  that  it  can  be  rotated 
on  the  end  plate  of  the  machine  through  an  angle 
just  greater  than  that  corresponding  to  the  pitch  of 
a  tooth  on  the  rotor.  The  timing  of  the  spark  can, 
therefore,  be  arranged  at  the  most  suitable  part  of 
the  A.C.  cycle. 

Control  Arrangements. 

The  motor  alternator  is  controlled  by  a  push 
button  switch,  which  is  fitted  to  the  operators 
table.  Two  buttons  are  provided,  one  for  starting 
and  the  other  for  stopping  the  machine.  The 
starter  mechanism  is  entirely  automatic,  and  is  of  the 
multiple  finger  type,  resistance  being  cut  out  in  four 
successive  stages.  The  total  time  of  starting  is 
controlled  by  an  adjustable  air  dashpot.  In  this 
way  the  machine  is  started  quickly  and  smoothly, 
and  the  initial  starting  current  is  in  no  way 
dependent  on  the  temper  or  mood  of  the  operator, 
the  dashpot  being  normally  adjusted  to  allow  full- 
speed  to  be  reached  in  about  4  seconds.  The  field 
regulator  is  only  altered  if  it  is  desired  to  change 
the  spark  frequency. 

The  operating  key,  which  is  of  the  latest  design,  has  a  breaking-in 
system  which  dispenses  with  a  separate  change-over  switch  for  the 
aerial  from  transmitter  to  receiver,  and  enables  an  operator  whilst 
receiving  to  call  the  attention  of  the  transmitting  operator  in  the 
manner  of  ordinary  line  telegraphy. 


CONDENSEES  .\KD  InDUCTAKC  E.S. 

The  primary  condenser  is  of  0  01  mfd.  capacity,  and  is  rated  to 
stand  1,5,000  volts  safely.  The  condenser  is  built  up  of  mica  sheets, 
and  consists  of  a  number  of  large  condensers  in  series.  It  is  mounted 
in  a  metal  box,  having  an  oil-tight  lid  of  ebonite,  and  is  fitted  -snth  a 
sjiecial  coohng  and  insulating  oil.  Care  has  been  taken  in  designing 
the  condenser  to  ensure  that  there  is  no  chance  of  mefhanical  move- 
ment of  the  plates  taking  place  under  the  alternating  forces  imposed 
on  them,  which  in  badly-designed  condensers  gives  rise  to  heating, 
loss  of  efliciency,  and  ultimate  breakdown.  A  safety  spark-gap  is 
lifted. 

The  primary  and  secondary  inductances  are  built  uji  from  thin 
copjier  strip  in  the  form  of  flat  spirals.  This  enables  the  wave  to 
be  continuously  varied  between  the  minimum  and  maximum  limits, 
whereas  in  the  case  of  a  coil  wound  with  stranded  wire,  only  isolated 
tappings  can  be  employed. 

The  wave-length  selector  s^ntch  is  mounted  behind  the  main 
slate  panel  and  consists  of  a  vertical  bar  of  insulating  material, 
which  can  be  moved  up  or  down  by  the  control  working  through  a 
jack  and  pinions.  These  details  will  best  be  underatood  by  re- 
ference to  Fig.  2,  which  shows  a  side  view  of  the  installation.  The 
bar  carries  two  contact  blades,  each  being  arranged  to  engage  suc- 
cessively with  four  fixed  contact  pieces.  One  blade  is  fixed  to  the 
top  end  of  the  bar  and  selects  one  of  four  A.T.I,  tappings,  while  the 
other,  fixed  to  the  bottom  end,  selects  a  primary  inductance  tapping 
to  eorres])ond.  Any  one  of  the  four  waves  to  which  the  set  is  being 
initially  tuned  can,  therefore,  without  any  further  adjustment,  be 
brought  into  use  by  the  movement  of  one  handle. 

The  aerial  tuning  inductance  will  be  seen  mounted  at  the  top  of 
the  transmitter.  In  series  with  it  is  the  flat  spiral  aerial  coil,  which 
is  coupled  to  the  closed  circuit  inductance.  A  graduated  slide  bar 
enables  the  coupling  to  be  varied  to  obtain  a  pure  radiation.  Above 
the  two  control  wheels  on  the  panel  is  mounted  the  aerial  ammeter, 
which  is  fitted  in  lieu  of  the  usual  glow  lamp,  since  it  gives  a  tangible 
indication  of  the  actual  current  in  the  aerial  circuit. 

The  Emergency  Transmitter. 
On  the  operator's  table  is  mounted  a  change-over  switch,  enabling 
an  emergency  transmitter  to  be  brought  into  action  when  rccjuired. 
This  transmitter  is  rated  at  500  watts,  and  has  a  spark  frequency  of 
650  per  second,  giving  a  clear  pure  high  note.  It  will  be  found  that 
the  range  obtained  with  this  transmitter  is  very  much  better  than 
when  a  spark  coil  is  used.  The  set  is  fitted  with  motor  interrujiter, 
and  forms  a  single  unit  inside  the  switchboard  cubicle.  The  ter- 
minals of  its  high-tension  transformer  are  led  to  a  special  auxiliary 


spark-gap.  A  remote  control  switch  automatically  transfers  the 
leads  of  the  main  oscillating  circuit  from  the  rotary  spark-gap  to  the 
emergency  gap  without  interfering  -Hith  the  tuning  of  the  primary 
circuit.  The  emergency  transmitter  is  operated  by  the  same  Morse 
kev  as  the  main  set. 


Januakv 
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Receiving  Arrangements. 

The  rt'icivin^r  instruinont  supplied  with  Ihe  li  k\v.  installation 
i8  ilhistiiiteil  in  l'"ig.  3.  All  its  eoniiionent  parts  ait-  mounted  on  a 
single  ebonite  panel  with  controls  on  the  fate.  The  jjanel  is  reeessed 
into  strong  polished  teak  ease  and  is  inelinedat  an  angle  to  the  opera- 
tor's desk,  thus  enabling  all  controls  to  be  easily  ninnipulaled  while 
giving  a  clear  view  of  the  scales  and  indicators.  'I'he  range  lengths 
obtained  with  this  set  are  normally  from  2iA)  to  !l,000  metres.  An 
ineivasi'd  range  up  to  :2I1.(I(I(I  metres  may  Ik'  obtained  by  the  addition 
of  a  imit  containing  two  inductances. 

The  aerial  circuit  is  tuned  by  means  of  the  riglit-hand  adjusting 
liandle,  which  varies  the  inductance  on  tlie  lower  right -haiul 
variable  coiulenser,  which  may  be  connected  in  series  or  jjarallcl 
with  the  inductance  l>y  means  of  the  lower  switch  in  the  centre  of 
the  panel.  The  closed  circuit  is  tuned  by  the  inductance  switch 
shown  at  the  right-hand  top  corner.  A  variable  condenser  is  in  the 
bottom  corner. 

By  means  of  an  ingenious  wave  indicator  the  wave-length  to 
which  the  closed  circuit  i.s  tuned  may  lx>  read  off  directly.  The 
indicator  can  l)e  seen  through  a  window  situated  on  the  left-hand 


I'l. 
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A  (!■-.'>  Kw.  Ship's  Skt. 


side  of  the  receiver  ;  it  consists  of  a  rotary  metal  dnnn  carrying  a 
white  scale  and  movable  pointer.  The  drum  is  rotated  by  mo\ement 
of  the  secondai-y  tuning  coil  switch,  which  exposes  at  the  window 
one  of  six  calibrated  scales  corresponding  to  each  stud  of  the  switch. 
The  secondary  timing  condenser  operates  a  jjointer,  which  travels 
longitudinally  over  the  exposed  scale,  indicating  the  wave-length. 
The  six  scales  ai-e  made  to  overlap  one  another,  and,  for  any  given 
position  of  the  secondary  switch  and  condenser,  the  wave-length  to 
which  the  secondary  circuit  is  tuneti  may  be  seen  by  a  giant*  at  the 
pointer,  without  reference  to  chart  or  tables.  A  switch  on  both  the 
series  and  parallel  key  enal)les  either  a  crystal  detector  or  three- 
electrode  valve  to  be  used.  The  crystal  detector  would  only  be  used 
in  an  emergency. 

Tlie  three-electrode  valve  detector  is  situated  centrally  between 
the  two  tuning  condensers,  and  is  well  recessed  into  the  instrument, 
thereby  giving  ample  protection.  The  action  of  the  valve  is,  of 
course,  absolutely  reliable,  and.  unlike  any  other  form  of  detector, 
cannot  be  upset  by  atmospherii  s  or  induction  from  the  transmitter. 


The  valve  filament  is  heated  by  current  fiom  accmnnlatoi-s,  and 
nornuilly  takes  O-T.'j  amps.,  the  filament  life  being  approxinuit^ly 
l.OOIUiours.  At  the  side  of  the  receiver  is  placed  a  "Kallirotron" 
oscillator  unit,  which  supplies  a  local  source  of  oscillations  for  the 
icce])tion  of  continuo\is  waves.  This  oscillator  employs  the  same 
source  of  anode  and  filament  \oltage  as  the  recei\er.  Its  range  of 
oscillation  is  from  (i(K)  to  20,000  metres. 

A  SiroRT-RANOE  Ship's  Set. 

Fig.  4  shows  another  ship's  installation  rated  at  0-25  kw.  This  set 
is  intended  primarily  for  use  on  board  ships  retpiiring  a  reliable 
wireless  .service  at  ranges  U])  to  100  miles  under  nornuil  conditions. 
Ranges  far  in  excess  of  this  figure  may  Ix^  obtained  with  this  tyix-  of 
installation  when  working  at  night  or  under  favouiable  conditions. 

The  transmitter  is  operated  from  an  accumulator  battery  of  10 
cells,  which  supplies  current  to  a  transformer  through  a  high-si)eed 
rotary  interrupter.  The  battery  has  more  than  sufficient  caijacity 
to  operate  the  set  at  full  ])0\vcr  for  a  jx'riod  of  six  hours,  which 
fidlils  all  requirements  under  international  regulations  for  emergency 
supply  without  the  necessity  of  sub.sidiary  ajiparatus.  The  battery 
of  accumulators  is  normally  kept  charged  by  current  from  the  main 
sliil)'8  su[)ply.  The  complete  transmitter  is  of  the  switchboar<i  tyjxs, 
and  is  shown  sujjported  upon  the  wall  of  the  cabin  in  the  accom- 
panying illustration.  Upon  the  left-hand  panel  of  the  transmitter 
are  momited  the  units  of  the  radio  a])|)aratus.  all  adjustments  and 
controls  being  upon  the  face  of  tlie  panel.  Rotary  motor  interrup- 
ters are  provided  in  <lu])licate  with  a  doid)le-pole  throw-over  switch 
to  enable  one  or  the  other  to  be  brought  into  action. 

Below  the  change-over  switch  are  two  motor  regulators,  by  which 
the  speed  of  the  interrupter  may  Ije  varied.  In  this  way  the  spark 
fre(|uency  of  the  set  may  l>e  adjusted  over  a  considerable  range  and 
a  high  nuisical  note  obtained,  which  gi-eatly  facilitates  reliable 
communication  during  periods  of  atmospheric  or  other  interference. 

Other  units  upon  the  panel  comprise  aerial  ammeter,  geared 
adjustment  for  spark-gap,  and  wave  change  switch,  enabhng  four 
changes  of  wave-length — namely,  .300,  4.'50.  600  and  SOO  metres — 
to  be  instantly  made.  Transformers,  condensers  and  high-frequency 
circuits  are  mounted  at  the  back  of  the  panel.  Since  no  high-tension 
p:)rtion  is  exposed  on  the  face  of  the  panel,  all  risk  of  accidental 
shock  during  manipulation  is  entirely  eliminated. 

The  transmitting  key  is  of  the  same  robust  i)attern  used  in  "  Polar  " 
1 .1  kw.  sets,  and  is  fitted  with  an  automatic  sw  it(ii,  which  enables 
the  operator  to  receive  external  signals  in  between  the  dots  and 
cUishes  during  transmission.  There  is  consequently  no  switch  for 
changing  from  "  send  "  to  "  receive."  At  the  side  of  tlie  transmitting 
key  a  push  button  master  control  switch  is  provided,  which  starts 
up  or  closes  down  the  rotary  interrupter  and  main  supply  circuits. 
The  above  arrangements  give  ease  of  control,  and  greatly  facilitate 
the  rapid  handling  of  traffic.  The  right-hand  panel  comprises  a 
charging  board  for  use  in  conjunction  with  the  large  transmitter 
accumulators,  and  also  the  two  batteries  employed  for  heating  the 
filament  of  the  receiver  valve.  A  voltmeter  is  provided  for  indi- 
cating the  voltage  of  the  accunuilators.  At  the  foot  of  the  panel  is 
a  switch  for  reversing  the  polarity  of  the  mains  when  necessary. 
Below  the  transmitter  case  will  be  seen  the  standard  "  Polar " 
receiver. 

Range.s  of  Sets. 

Th(!  range  of  the  IJ  kw.  set  [depend-;  of  course  on  various 
c  rcumstancEs,  but  a  day  range  of  800  miles  and  a  night  range  of 
1,200  miles  has  beenso  frequently  obtained  that  such  figui-es  may  be 
laken:>,s  indicating  the  average  range  under  good  conditions.  A 
range  of  ,500  miles  may  be  taken  as  being  normal. 

The  emergency  set  has  frequently  communicated  400  to 500  miles 
at  night  while  its  normal  range  may  be  taken  as  200  miles.  The 
i  kw.  set  has  a  comparable  range. 


Books   Received. 

(Copies  ot  the  undermentioned  works  can  bo  liad  from  The  ELecTRictAH  Office  on 
receipt  of  publisfied  price, plus  postage.] 

"  liussia  in  the  Shadows.  '  by  H.  G.  Wells.  (London  :  Hodder  & 
Stoughton).     Pj).  loli.     6s.  net. 

"  Pro|)crtics  of  Stcan  and  Thermodynamic  Theory-  of  Turbines,"  by 
H.  Jj.  Callendar,  M.A.,  LI.D.,  F.R.S.  (London:'  Edward  Arnold). 
Pp.  xi.-f  o:!!.     40s.  net. 

■'  Mathematical  Theory  of  Electricity  and  Magnetism,"  by  J.  H. 
.Jeans,  M..-V.,  F.R.S.  (Cambridge :  University  Press.)  Pp.  vii-(-627, 
4th  Edition.     24s.  net. 

"  Electric  and  Magnetic  Circuits,"  by  F.  A.  Fish.  (London  :  fiill 
Publi.shing  Company.)     Pp.  xi. 4-194.      ICs.  6d. 

"  .Mechanical  World  Year  Book,  1921."  (Manchester  :  Emmott  & 
Company.)     Pp.  319.     2s.  Gd.  net. 

"  Scienza  e  Tecnica  Dell  'lUuininazione  Fotometria,  "  by  Ing.  Guido 
Peri.     (Turin:  S.  Lattes  &  Company.)     Pp.  vii.-|-479.     Lire  20. 
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Mr.  S.  L.  Pearce  on  American  Electrical  Practice. 


The  interim  report  of  the  Chairman  of  the  Manchester  Electricity 
Committee  (Aid.  VV.  T.  Dagnall)  and  of  the  Chief  Engineer  and 
Manager  of  the  Manchester  Electricity  Department  (Mr.  S.  L.  Pearce, 
C.B.E.)  has  now  been  prepared.  As  was  to  be  expected,  this 
report  contains  a  gi-eat  deal  of  interesting  information,  and  we 
reproduce  it  practically  in  exlenso  below. 

The  object  of  the  visit  was  manifold.  First,  to  obtain  information 
on  the  design  and  layout  of  power  stations,  generating  plant, 
switchgear  and  auxiliaries,  boiler-house  equipment,  automatic 
.stokers  and  coal-and-ash-handling  plants,  on  generating  voltage,?, 
boiler  pressures  above  250  lb.  per  square  inch,  the  use  of  pulverised 
coal,  capital  and  ojierating  costs  and  aids  to  economy  in  working. 
Second,  to  examine  the  extent  to  which  overhead  lines  are  used 
in  place  of  underground  cables,  the  limiting  voltages  and 
distributing  systems  employed,  the  use  of  pole-line  transformers 
and  the  relative  capital  and  ojx-rating  costs  of  the  two  systems. 
Third,  to  consider  the  general  layout  and  design  of  substation 
plant  and  equipment,  especially  that  of  the  outdoor  tjqjo  Fourth, 
to  inspect  pubUc-heating  suppUes  for  central  power  stations, 
hydro-electric  systems,  sho\\TOoms,  staff  organisations, 
interconnection  of  systems,  and  to  obtain  details  of  certain  legal 
questions. 

With  these  exhaustive  ends  in  view  power  stations  were  \'isited 
in  New  York,  Newark,  N.J.,  Boston,  Philadelpliia,  Pittsburg, 
WheeUng,  Cincinatti,  Chicago,  Milwaukee.  Detroit  and  Niagara, 
while  the  electrical  equipment  of  the  New  York  Central  Railway 
and  typical  railway  sub-stations  of  the  Chicago,  Milwaukee  and 
North  Shore  Electric  Railway  and  of  the  Schenectady  to  Amsterdam 
Inter-Urban  Railway  were  also  inspected,  as  were  the  Central 
Heating  Stations  in  Detroit  and  the  works  of  the  General  Electric 
and  Westinghouse  Companies. 

The  Conclusions  Reached. 

The  conclusions  arrived  at  as  the  resiUt  of  this  visit  are  sum" 
marised  as  follows  : — 

(a)  That,  apart  from  size,  the  general  design  and  layout  of 
modern  American  power  stations  does  not  differ  materially  from  the 
latest  examples  of  British  practice,  and  is  not  superior  thereto. 
It  follows  from  the  foregoing  that  no  fundamental  alteration  in  the 
design  of  the  Barton  Station  is  considered  necessary. 

[h)  That  the  American  manufacturers  are  not  so  advanced  in  the 
development  of  steam-turbine  engineering  on  sound  lines  as  the 
British  firms,  nor  (comparing  the  best  plants  of  each)  can  the 
former  show  such  high  operating  efficiencies  as  the  latter. 

(c)  That  the  boiler-house  practice  in  American  stations — 
irrespective  of  the  size  of  units — is  to  install  plant  capable  of  giving 
an  output  of  300  to  350  per  cent,  of  the  normal  rating  for  short 
periods — such  plant  having  its  maximum  efficiency  at  about  175 
per  cent,  of  normal  rating.  The  short-period  ratings  are  in  excess 
of  British  practice,  but  are  stated  to  be  justified  on  the  ground  that 
to-day  the  effect  of  liigh  investment  costs  predominates  over  lower 
operating  efficiencies  and  higher  maintenance  charges. 

(d)  That  there  is  a  marked  tendency  to  increase  the  working 
steam  pressures  up  to  350  lb.  per  square  inch,  and  even  higher. 

(e)  That  a  standard  periodicity  of  60  cycles  per  second  on 
alternating-current  systems  for  mixed  lighting  and  power  supplies 
is  adopted  in  America,  instead  of  the  more  general  figure  of  50  for 
this  country. 

{/)  That  there  are  no  standard  voltages  for  generation — the 
American  figures  varying  between  4,500  and  13,200  volts,  as 
compared  with  the  two  standards  of  6,600  and  11,000  volts  for 
this  country. 

(g)  That  the  adoption  of  pulverised  fuel  in  conjimction  with  the 
existing  tj-pes  of  water -tube  boiler  furnaces,  or  some  modification 
thereof,  is  one  method  which  offers  strong  possibilities  for  increasing 
the  thermal  efficiencies  of  boiler-house  plants. 

(h)  That  overhead  lines — with  a  few  exceptions — are  used  almost 
exclusively  for  transmission  pressures  of  20,000  volts  and  upwards 
to  220,000  volts. 

(i)  That  the  highest  pressure  adopted,  so  far,  for  3-core  imder- 
ground  cables  is  23,000  volts,  and  there  appears  to  be  no  tendency 
whatsoever  to  adopt  higher  pressures. 

[j)  That — with  the  exception  of  what  may  be  termed  the  do^vn- 
town  sections  of  the  large  cities,  where  direct-current  supplies  are 
principally  given — the  greatest  possible  use  is  made  of  overhead 
distribution,  mainly  on  alternating-current  systems — the  line 
poles  being  used  for  carrjang  the  step-do\vn  service  transformers. 

(k)  That    the    service    pressures    of    supply — both    alternating 


'^urrent  and  direct  current — are  approximately  one  half  of  those 
used  in  this  country. 

(I)  That  sub-stations  for  use  on  alternating-current  systems  are 
being  increasingly  planned  for  outdoor  service,  and  that  at  least 
75  per  cent,  of  the  apparatus  (transformer  and  switchgear)  being 
manufactured  to-day  is  of  the  weatherproof  tyjje.  The  savings 
in  building  costs  are  very  substantial. 

(ni)  That  two  tj-pes  of  indoor  converter  sub-staiions  (direct 
current)  are  being  develojjed  :  (1)  The  completely  automatically 
operated,  and  (2)  the  remote  controlled.  The  former,  up  to  the 
present,  is  exclusively  applied  to  railway  systems,  but  the  latter 
is  used  in  conjunction  with  standard  lighting  and  power-supply 
networks.  In  either  case,  the  object  is  to  reduce  operating  expenses 
by  the  elimination  of  attendants  and  idle  running  hours  for  the 
plant.     This  development  opens  uji  interesting  possibilities. 

(n)  That  stand-by  batteries — capable  of  a  high  rate  of  discharge 
for  intervals  of  time  ranging  from  20  minutes  to  45  minutes — are 
almost  exclusively  used  in  conjmiction  «ith  direct-current 
converter  sub-stations. 

(o)  That  public  steam-heating  supplies  are  best  furnished  from 
independent  central  stations,  or,  in  other  words,  that  it  is  not 
practicable  to  combine  such  supplies  with  the  production  of  electrical 
energy. 

{p)  That  the  average  price  of  all  supplies  of  electrical  energj'  for 
the  fiscal  year  191&,  furnished  by  such  undertakings  as  the  Edisoa 
Companies,  of  New  York,  Boston,  Chicago,  Detroit  and- Philadelphia, 
varied  from  2-15  cents  to  5  cents  per  unit,  as  determined  very  largely 
by  the  cost  of  fuel.  Broadly  speaking,  it  may  be  inferred 
that  the  cost  of  electrical  energj'  in  the  States  is  not  only  relatively, 
but  in  a  good  many  instances  actually,  cheaper  than  in  this  country, 
which  is  due  to  the  bigger  scale  of  operation  and  the  lower  charges 
for  distribution,  owing  to  the  very  general  adoption  of  the  overhead 
system. 

[q)  That,  whilst  practically  all  the  American  undertakings  possess 
very  up-to-date  and  elaborate  sho\\Tooms,  and  the  business-getting; 
methods  are  also  highly  organised,  and  the  inducements  held  out  to 
consumers  very  substantial,  there  appears  to  be,  nevertheless,  a 
tendency  to  delimit  the  spheres  of  business  as  between  gas  and 
electricity. 

()■)  That  the  staff'  organisation  of  the  electricity-supply  companies^ 
is  on  a  very  elaborate  scale,  and  the  princijile  of  speciaUsation  is 
carried  out  to  a  far  greater  extent  than  in  this  countrj'.  In  this- 
connection  attention  is  drawn  to  the  possession  by  many  imder- 
takings  of  a  highly  trained  personnel  in  their  technical  and  research 
departments. 

(.s)  That  practically  the  whole  of  the  electricitj'  supply  industry 
is  in  the  hands  of  public  companies  or  public -service  corporations, 
who  are  subject  to  the  jurisdiction  and  control  (mainly  financial), 
of  the  Public  Ser\'ice  State  Commissioners. 

(i)  That  the  inter-connection  and  co-ordinated  working  of  the 
large  midertakings  is  being  increasingly  adopted  in  the  States — in 
some  cases  over  areas  nearly  as  large  as  the  A\hole  of  England — 
and  these  arrangements,  for  the  most  part,  rest  on  a  purely  volimtary 
basis. 

The  Application  to  Manchester. 

AVhilst  a  good  deal  of  American  practice  is  inapplicable  to  this 
coimtry,  and  this  district  in  particular,  we  do  not  doubt,  the  report 
concludes,  that  much  of  the  information  placed  at  our  disposal,  or 
gathered  as  a  result  of  our  many  inspections  and  interviews,  will 
be  of  great  value  in  connection  \\ith  the  development  of  the 
Manchester  Electricity  Undertaking,  and  we  feel  sure  that  our 
visit  has  justified  itself,  and  wiU  well  repay  the  Corporation. 


In  a  report  upon  the  present  position  of  the  Di'NDEE  electricity  under- 
taking, the  city  electrical  engineer  (Mr.  H.  Richardson)  states  that  he 
liopes  to  have  new  plant  installed  by  the  end  of  April  at  Carolina  Port,, 
wliich  will  see  the  city  through  next  winter  in  a  fairly  comfortable  manner. 
For  the  winter  of  1922-23  further  steam  plant,  estimated  to  cost  half  a 
miUion  pounds,  would  be  needed  to  meet  the  requirements  of  consumers, 
and  this  machinerj-  will  have  to  be  ordered  at  once. 

As  to  the  possibility  of  a  hydro-power  scheme  being  developed  to 
meet  the  city's  requirements,  Mr.  Richardson  thinks  that,  under  the 
most  favourable  circumstances,  such  a  scheme  could  not  be  ready  for 
four  or  five  years.  Mr.  Richardson  is  to  submit  a  report  on  steam 
generation,  and  Prof.  A.  H.  Gibson  and  Mr.  Richardson  are  to  be 
in\-ited  to  report  as  to  the  best  methods  for  future  extension  of  the 
Grampians  generating  resources  and  also  on  the  hydro-electric  scheme- 
In  the  meantime  a  petition  wiU  be  presented  aginast  the  Order. 
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A    Christmas    Tragedy. 

Futlh'  Search  for  Klectrlcal   Presents. 

i«y  "liLiitrritocvNu;." 


Conformably  with  the  u-idely-publishcil  iiij unction  of  the  E.D.A.. 
1  tried  to  make  this  last  Christmas  an  electrical  one,  in  so  far  as  my 
own  i)ix-sent-gi\ing  was  concerned.  The  i)hrase  which  urged  nio 
most  to  what  I  knew  would  he  an  exix-nsive  enterprise  was  this  : 
•■  Fasliion  foi-etclls  an  electrical  Christinas  this  year."  These  words 
apjieared  at  the  bottom  of  the  pre-Christmas  K.D.A.  poster.  Of 
course,  I,  Ix-ing  a  man,  am  not  on  confidential  terms  with  the 
tickle  dame  who  [)lays  havoc  with  the  habiliments  of  women  and 
the  bank  balances  of  their  husbands  and  am,  therefore,  unable  to 
say  wliether  her  prophecy  is  mero  guess-work  or  is  based  on  informa- 
tion ivceived.  In  any  case,  this  jiarticular  decree  of  fashion  touched 
a  symjiatlietic  chord  within  my  usually  unresponsive  breast  and, 
without  waiting  to  t<'st  the  authenticity  of  IMr.  Beaucham])'s  revela- 
tion, 1  hastened  to  obey. 

Dining  the  w  eek  pi-eceding  Christmas  I  spent  nuiiiy  hours  searching 
for  electrical  pivsents  wliich  sliould  be  at  once  purchasable  and 
acceptable.  As  1  am  in  the  electrical  business  there  is  no  need  to 
say  that  my  purse  is  not  a  long  one  ;  but  1  tliought  I  might  lie  able 
to  afford  to  buy  three  or  four  small  devices  for  certain  of  my  relations 
wlio  have  from  time  to  time  (probably  from  ulterior  motives) 
exprc.-ised  an  interest  in  the  subject  of  domestic  electrification.  A 
toaster  for  a  maiden  aimt  ;  a  small  fire  for  my  mother-in-law  ; 
and  a  boiling-ring  for  my  wife  :  these  comprised  the  extent  of  my 
ambition. 

ToucHiKG  A  Toaster. 

1  very  nearly  ordered  these  articles  on  the  strength  of  having  seen 
illustrations  in  the  catalogues  of  reputable  firms.  However,  I  con- 
eluded  tliat  it  would,  perhaps,  be  advisable  to  have  a  look  at  them 
before  committing  myself.  I  went,  I  saw,  and  I,  regi-et  to  say, 
wa,s  disgust<"d.  I  found  that  the  toaster,  in  spite  of  its  relatively 
high  price  and  wholly  delightful  catalogue  representation,  was  badly- 
finished,  poorly-made,  and  was  in  every  respect  totally  unfit  to  stand 
in  coni])any  with  the  irreproachable  silver  ware  upon  my  aunt's 
snowy  damask.  The  toaster  was  an  unsubstantial  and  consumptive- 
looking  affair,  which  diattered  like  castanets  when  you  touched  it  ; 
while  its  nickel-plated  surface  had  an  unpleasantly  scabby  appearanc  e. 
It  looked  cheap,  but  was  as  a  matter  of  fact  quite  expensive. 

However,  I  did  not  buy  it,  and  my  respected  aunt  still  has  to  make 
her  toast  by  the  cosy,  but  inefficient,  coal  fire.  Of  course,  1  made 
more  than  this  one  attempt  ;  but  I  found  that  unless  I  was  prepared 
to  ]iay  at  least  50  per  cent,  more  it  was  impossible  to  get  anything 
better  than  the  toaster  I  have  described  And  even  the  most 
expensive  ones  were  nothing  to  rave  about. 

Iron,  Mica  and  Wire. 

Why  are  things  of  tliis  sort  made  S(r  badly  V  Surely,  at  the  prices 
charged,  it  should  be  possible  to  sell  small  electrical  devices  which 
are  at  least  as  well  made  as  other  middle-class  table  appointments. 
I  am  not,  of  course,  in  the  innermost  councils  of  tlie  manufacturers, 
and  it  may  be  that  tlie  retail  prices  are  justified  by  production  costs. 
This,  however,  does  not  seem  credible,  and  one  can  only  infer  that 
intermediate  profits  arc  much  too  high.  After  all,  what  is  there  in 
these  small  table  apphances,  to  account  for  their  extraordinary  prices? 
A  few  ounces  of  sheet  iron,  a  yard  or  so  of  wire,  and  some  pieces  of 
porcelain  or  mica  :  these  are  the  constituents  of  the  average  toaster, 
which  may  be  priced  at  thirty  shillings  or  so.  I,  for  one,  would  not 
comj)lain  at  the  price,  if  in  exchange  I  could  get  a  strongly-con- 
structed, carefully-finished  and  good-looking  article  ;  but  so  far 
my  efforts  have  not  been  very  successful. 

The  toasters  I  have  looked  at  may  have  been  very  efficient  in 
the  electrical  sense,  but  in  every  other  sense  they  were  utter  rubbi.- h. 

The  Fire  of  My  Wife's  Mother. 

I  did  not,  however,  allow  this  toaster  fiasco  to  deter  me  in  my 
attempt  to  convert  Christmas  into  an  electrical  festival.  The  fact 
tliat  my  aunt  would  have  to  go  without  her  toaster  was  no  reason 
why  my  mother-in-law  should  not  have  an  electric  fire  to  provide 
a  little  (very  little  !)  warmth  in  her  declining  years.  1  didn't  want 
to  run  the  old  lady  into  bankruptcy  by  giving  her  a  fire  that  would 
consume  a  great  deal  of  current  ;  and  I  thought  to  myself  that  1 
might  save  both  our  pockets  by  getting  one  of  those  sweet  little 
things  that  look  like  over-grown  sunflowers.  Such  a  fire  would  only 
use  about  half  a  unit  an  hour,  and  if  she  really  desired  to  waim  her- 
self, my  mother-in-law^  could  hold  it  in  her  lap  or  put  it  under  her 
chair. 

Although  I  did  not  succeed  in  buying  the  fire  after  aU,  I  was  able 
to  find  tiie  kind  of  thing  I   wanted.      It  was  excellently  made 


and  linishcd  and  the  price  was  reasonable.  The  trouble  was 
that  there  was  only  a  single  s|X)(imon  of  this  fire  in  the  manufacturer's 
showroom,  aiul  that  had  already  been  sold.  I  went  to  otlier  places 
and  insix'cted  fires  of  the  same  type,  but  invariably  found  that  for 
one  reason  or  another  they  were  not  worth  buying. 

The  Inaccessible  Element. 

To  take  an  instance  :  I  was  shown  in  a  certain  showTOom  a  fire 
which  had  looked  entirely  delightful  from  the  catalogue  illustration. 
Actually,  however,  it  w-as  utterly  (-ontcmptible  in  finish  and  con- 
struction. The  whole  thing  couldn't  have  weighed  more  than  a 
j)Ound,  including  the  12-in.  co])|)er  reflector.  The  metal  work  of 
the  pedestal  was  so  thin  that  you  almost  left  a  dent  at  every  touch. 
It  is  obviously  desirable  that  the  elements  of  electric  fires  should 
bo  easily  replaceable  :  yet  in  this  particular  fire  I  could  see  no  way 
of  changing  the  elem<nit  without  using  a  jmir  of  wire-cutting  pUers, 
a  tin  opener  and,  subsequently,  a  soldering  .s(!t. 

There  was  no  means  of  access  at  the  back  of  the  fire  ;  while  the 
wire  guard  over  the  front  was  rivetted  in  about  twelve  places. 
(1  suppose  a  dozen  rivets  are  cheajxr  than  three  detachable  fasteners). 
Not  only  did  this  arrangement  jirevent  nv  from  changing  the  element, 
but  it  also  hindered  any  attempt  at  diLsting  the  interior  of  the  reflector, 
since  the  wire  mesh  would  not  j)crmit  the  insertion  of  more  than 
two  fingers  at  a  time.  And  even  if  one  did  succeed  in  forcing  an 
entry,  one  could  only  replace  the  element  by  the  slow  process  of 
unwinding  the  old  wire,  and  rewinding  the  new,  on  the  fragile  mica 
structure  which  served  as  a  former. 

My  One  Si;ccess. 

In  the  case  of  my  wife's  boiling-ring,  I  had  to  run  the  same 
gamut  of  flimsy  rubbish,  but  fortunately  was  able  at  last  to  buy 
the  thing  1  wanted.  Certainly,  and  naturally,  1  gave  more  time 
and  attention  to  this  item  than  to  the  others,  and  jK-rhaps  Iiad  1 
Ijegun  my  search  somewhere  back  in  the  late  summer  1  might 
have  succeeded  in  all  three  affairs. 

My  experiences  in  this  connection  have  at  any  rate  convinced 
me  that,  although  individual  manufacturers  are  turning  out  articles 
of  great  utility  and  excellent  finish,  the  general  standard  of  quality 
is  perniciously  lo\v.  1  tliink  that  this  is  indisputable.  One  has 
only  to  examine  closely  the  variegated  display  of  electrical  devices 
in  the  average  contractor's  window  to  realise  that  there  is  sometliing 
radically  WTOng  with  the  manufacturing  end  of  the  business.  It 
is  not  lack  of  ability,  since  obviously  it  has  required  a  greater  degree 
of  ingenuity  to  devise  and  make  the  present  unsubstantial  rulibish 
than  would  be  necessary  for  the  production  of  more  solidly-con- 
structed articles. 

The  Vogue  of  Fkagiuty. 

Cast  metal  parts  seem  to  he  almost  unknown  nowadays  in  the 
electrical  appliance  business.  Jfanufacturers  have  punned  their 
faith  and  reputation  to  fragile  spinnings  and  stampings.  Perhaps 
I  am  the  kind  of  man  for  whom  the  GiUetle  people  have  designed 
their  new  "  Big  Fellow  "  razor — a  man  who  prefers  to  liandle  things 
of  weight  and  substance,  and  who  would  always  rather  use  a  sledge 
hammer  than  a  tack  hammer  where\vith  to  drive  the  most  diminutive 
nail.  However  this  may  be,  I  certainly  dislike  the  present  mania 
for  lightness  wliich  is  apparent  in  the  manufacture  of  domestic 
electrical  apphances.  Stamped  metal,  of  course,  has  its  place, 
and  a  very  important  place,  in  the  scheme  of  things  electrical ; 
but  its  use  has  been  carried  altogether  too  far. 

In  many  cases  which  have  come  under  my  notice,  the  metal  has 
been  so  thin  that  it  could  be  bent  between  the  finger  and  thumb. 
Often  this  form  of  construction  has  quite  definite  disadvantages. 
For  examjile,  the  connecting  pins  in  most  electric  irons  are  protected 
by  a  thin  strip  of  metal.  The  slightest  knock  will  usually  suffice 
to  push  this  guard  out  of  shape,  and  then,  of  course,  it  is  impossible 
to  insert  the  plug. 

Next  Christmas. 

I  am  now  looking  forward  to  next  Christmas,  in  the  hope  that  by 
tliat  time  a  change  for  tlie  better  will  have  taken  place.  I  really  do 
want  to  buy  electrical  presents,  but  1  am  not  going  to  put  myself 
and  the  industry  to  shame  by  giving  away  articles  of  obviously  bad 
quaUty.  No  doubt  Mr.  Beauchamp  will  make  another  attempt 
to  induce  the  pubfic  to  adopt  the  habit  of  gi\-ing  electrically.  Well  ! 
he  has  got  a  hard  row  to  hoe  so  long  as  the  present  low  standard 
of  quality  is  maintained  ;  and  lie  would  do  far  better  to  addre.'^s 
himself  to  the  manufacturers,  with  the  request  that  they  make  some- 
thing worth  the  giving. 
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DISCUSSION  AT  BIRMINGHAM. 

The  meeting  of  the  South  Midland  centre  of  the  Institution  of 
Electrical  Engineers,  which  was  held  on  December  15,  was  devoted 
to  a  discassion  on  Mr.  W.  B.  Woodhouse's  Paper  on  "  The 
Distribution  of  Electricity,"  an  abstract  of  which  apjieared  in  our 
issue  of  December  3. 

Tlie  discussion  was  opened  by  Mr.  R.  A.  Chattock,  who 
complained  that  the  formula?  which  Mr.  Woodhouse  used  in  his 
Paper  were  not  easy  of  application,  owing  to  the  fact  that  the 
probable  value  of  the  constants  adopted  were  not  given.  He 
agreed  that  in  a  large  distribution  system  three  pressures  at  least 
would  have  to  be  adopted,  and  probably  four.  This  was  due  to 
the  fact  that  a  pressure  of  30,000  volts,  while  suitable  for  large- 
capacity  trunk  mains,  was  too  liigh  for  the  smaller-capacity  mains 
which  would  be  required  for  supplying  villages  in  the  agricultural 
districts  within,  say,  a  radius  of  10  or  15  miles  of  Birmingham, 
especially  as  30,000 -volt  underground  cables  had  for  mechanical 
reasons  to  be  limited  to  a  capacity  of  about  7,000  kw.  In 
Mr.  C'hattocks  opinion  interconnection  of  networks  could  be  carried 
too  far,  and  while  the  possibility  of  such  interconnection  should  be 
provided  for,  it  should  not  be  permanently  made.  It  would  also 
be  desirable  to  provide  ample  reactances  in  the  distribution  system 
between  one  generating  station  'bus  bars  and  each  section  of  the 
distribution  network,  in  order  to  keep  the  expenditure  on  switchgear 
within  a  reasonable  Hgure.  Mr.  Chattock  called  attention  to  the 
possibility  of  supplj-ing  direct  current  on  as  economical  a  basis  as 
alternating  current  to  outlying  districts  by  the  employment  of  the 
mercury  arc  rectifier,  a  point  which  Mr.  Woodhouse  seemed  to 
have  overlooked.  The  use  of  this  apparatus  not  only  did  away 
\\'ith  the  employment  of  very  expensive  low-tension  feeders,  but 
also  saved  the  cost  of  ojjerating  rotary  sub-stations. 

Mr.  W.  WiLSOX  said  that,  to  his  m.ind,  the  arguments  in  favour 
of  bold  planning  where  the  provision  of  electricity  supply  was 
concerned  were  greater  to-day  than  ever  before.  Electricity  supply 
enterprise  could  be  divided  into  two  classes,  the  first  of  which  was 
usually  to  be  foimd  in  a  district  where  )iurely  local  schemes  had  been 
inaugurated,  and  where  the  demand  was  generally  a  number  of 
years  in  front  of  the  supply.  The  second  class  was  exemplified  by 
most  hydro-electric  enterprises  which,  although  often  criticised  as 
being  midertaken  on  too  large  a  scale,  had  never  in  his  experience 
failed  on  accomit  of  too  small  a  demand.  He  hoped  that  recent 
legislation  would  do  much  to  counteract  the  imfortunate  tendency 
to  excessive  caution  which  had  been  only  too  marked  a  feature  of 
our  electrical  policy  in  the  past. 

Mr.  A.  M.  Taylor  gave  a  detailed  account  of  some  tests  he  had 
recently  been  imdertaking,  the  principal  points  deducible  from  which 
were  that  with  3-phase  current  the  total  losses  in  armoured  and 
miarmoured  cables  were  practically  equal.  The  losses  in  imarmoured 
cable  were  62  per  cent,  greater  than  with  continuous  current.  The 
'osses  in  unarmoured  cable  with  single-phase  current  were  only  20 
per  cent,  greater  than  with  continuoas  current.  It  followed  that 
of  the  62|  per  cent,  given  for  3-phase  losses,  no  less  than  50  per 
cent,  were  due  to  eddy-current  losses  caused  by  the  rotating  field, 
while  only  12J  per  cent,  were  due  simply  to  the  pulsation  of  the 
field.  A  very  great  saving  in  eddy-current  losses  in  the  lead 
sheathing  could  therefore  be  efiiected  by  using  single-phase  current 
for  long-distance  transmission,  wliile  for  the  same  reason  the 
desirability  of  employing  a  frequency  of  25  for  extremely  long- 
distance transmission  should  be  considered,  as  it  was  obviously  not 
in  the  best  interest.s  of  the  maintenance  of  insulation  of  extra-high- 
tension  cables  that  there  should  be  an  unnecessary  loss  in  the  lead 
envelope  amounting  to  50  per  cent,  of  the  copper  losses.  The 
prslctical  equality  of  temperature  rise  in  unarmoured  and 
armoured  cables  with  3-phase  current  proved  conclusively  that  the 
armouring  did  not  materially  affect  the  question  as  would  have 
been  expected. 

DISCUSSION  AT  GLASGOW. 
A  discussion,  of  which  we  give  an  account  below,  took  place  at 
Glasgow  on  December  14th  on  Mr.  W.  B.  Woodhouse's  Paper. 

Mr.  XoRliAN  C.  Bridge  remarked  on  the  difficulty  of  ascertaining 
the  demand  in  advance  in  developing  a  po^^•e^  system.  To  secure 
sufficient  flexibility  sub-stations  with  switchgear  miits  of  a  semi- 
portable  type  might  be  used,  these  being  replaced  from  time  to 
time  as  the  distribution  sj-stem  grew.  Such  a  policy,  he  thought, 
would  be  better  than  the  gradual  raising  of  pressures  suggested 
by  the  author.  On  the  question  of  interconnection  it  would  be 
difficult  to  justify  any  large  expenditure.  The  cable  was  idle 
copper  for  a  large  part  of  the  time  and  s^iitable  boilers  and  gener- 
ating plant  had  to  be  maintained  at  both  ends  to  enable   it   to 


function  in  emergency.  The  suggested  benefit  of  the  diversitv 
of  incidence  of  demands  on  stations  running  in  parallel  was  graduallv 
losing  point. 

Mr.  D.  S.  McCall  gave  figures  for  a  33,000  volt  transmission 
scheme,  the  total  cost  coming  out  about  £0-.53  per  k.v.a.  mile. 
Of  these  costs  62  per  cent,  were  for  cable  and  pilot  wires,  including 
the  cost  of  laying  ;  switchgear  absorbed  4-7  per  cent.,  jointing  24 
per  cent.,  and  transforming  and  boosting  apparatus  21  per  cent" 
Jlr.  W.  J.  Cooper  thought  great  consideration  should  be  given 
to  the  use  of  overhead  lines.  The  simplicity  with  which  these  could 
be  used  at  different  pressures  was  important. 

Mr.  R.  B.  Mitchell  agreed  with  the  last  sjjeaker  that  the  use  of 
overhead  cables  should  be  seriously  considered.  He  had  had  entire 
satisfaction  from  20,000-volt  cables — in  fact,  cables  were  in  his 
opinion  the  soundest  part  of  the  Cilasgow  system. 

Mr.  D.  Berry  ^\'ished  to  know  how  the  equation  for  the  safe 
rating  of  11,000-volt  cables  was  derived.  As  regards  the  size  of 
sub-stations  the  sites  available,  especially  in  cities,  was  a  factor. 
The  cost  of  excavating  was  a  serious  item  in  cable  laying. 

Mr.  A.  P.  Robertson  said  that  in  the  case  of  s^vitchgea^  doubling 
the  pressure  almost  quadrupled  the  cost.  A  6,000  k.v.a.  sub-station 
could  be  put  down  at  £6  per  k.v.a.,  including  buildings,  and  a  12,000 
k.v.a.  sub-station  at  £4  per  k.v.a.  He  thought  underground  cables 
the  most  reliable  and  had  had  bitter  experiences  with  overhead 
lines. 

DISCUSSION  AT  CARDIFF. 
A  discussion,   of   which   we   give   an  account   below,  took  place 
at  Cardiff  on  Monday,  December  6th  on  Mr.  Woodhouse's  Paper. 

Mr.  A.  NiCHOLLS  Moore  questioned  whether  it  was  desirable  to 
have  two  different  high-working  -pressure  mains  to  consumers. 
He  was  sorry  that  the  author  did  not  enlarge  on  the  cost  of  energy. 
The  working  costs  were  proportional  to  the  load  factor  according 
to  Mr.  Woodhouse,  but  something  must  be  taken  into  account  for 
diversity  factors  and  for  stand-by  charges  apart  from  standing 
charges.  The  formula?  set  down  in  the  Paper  would  have  been 
more  useful  had  the  author  made  it  a  little  clearer  how  the  dif- 
ferent factors  were  arrived  at. 

Mr.  J.  W.  Bdrr  said  that  the  cry  for  cheaj)  electricity  would 
involve  the  expenditure  of  vast  sums  on  transmission  lines  and  if 
those  sums  were  expended  he  did  not  see  how  a  cheap  supply  of 
electricity  would  be  passible.  Mr.  Woodhouse  had  suggested  that 
interlinking  mains  shoiJd  be  used  to  supply  consumers  en  route. 
The  speaker  thought  that  they  might  also  be  used  for  taking  a  supply 
from  waste  heat  stations. 

Mr.  A.  Ellis  pointed  out  that  with  transmission  the  question  of 
cost  of  switchgear  had  also  to  be  considered,  'This  formed  one  of 
the  most  serious  items  in  capital  expenditure  in  any  comprehensive 
scheme  of  bulk  supply. 

Ml'.  W.  X.A.IR?;  pointed  out  that  the  author  gave  two  expressions 
for  the  rating  of  cables,  one  for  the  current  density  according  to 
Keh-in's  law,  and  the  other  for  the  maximum  jjermissible  density. 
As  regards  the  first  rating  it  would  be  interesting  to  know  exactly 
what  this  current  density  was.  ilr.  Beard  had  investigated  the 
subject  a  few  years  ago  and  had  found  that  it  was  approximately 
1,0()0  amperes  per  sq.  inch.  He  would  like  to  know  whether  Mr. 
Woodhouse  confirmed  this  figure. 

Mr.  W.  A.  Chamex  thought  that  the  very  high  pressures  neces- 
sary to  obtain  an  economical  supply  in  a  large  area  would  mean  a 
tremendous  expencUture  in  transformers,  switchgear,  &c.,  and  he 
therefore  felt  that  from  this  point  of  view  these  high  pressures  would 
not  be  required. 

Major  E.  Ivor  David  did  not  agree  with  Mr.  Woodhouse  that  the 
cost  of  overhead  lines  increased  with  pressure.  In  the  colliery 
system  with  which  he  was  connected  their  average  load  factor  during 
the  day  shift  was  96  per  cent.,  and  during  the  off-shift  about  80  per 
cent.  But  when  they  came  to  the  load  factor  per  machine  installed, 
the  colliery  gave  very  bad  figures.  He  considered  that  mitil  the 
prices  of  switchgear  came  down  the  extension  of  high-tension 
distribution  in  this  country  would  be  very  much  retarded. 

Mr.  W.  B.  Woodhouse  in  reply  said  that  Mr.  Ellis  and  other 
speakers  had  referred  to  the  high  cost  oi  switchgear.  He  agreed  that 
tills  was  hampering  development  and  that  switchgear  makers  would 
have  to  produce  something  cheaper  if  long  distance  schemes  were 
to  be  developed.  In  the  application  of  Kelvins  law  to  a  cable  the 
cost,  which  varied  with  the  size  of  a  conductor,  was  roughly  about 
four  times  the  cost  of  the  copper. 


We  regret  that  an  error  occurred  in  our  report  of  Mr.  B.  Wel- 
boukne's  remarks  on  the  Heating  of  Buried  Cables  which  appeared 
on  page  741  of  our  December  24th  issue.  We  stated  that  he  had 
said  the  drawing  of  cables  into  ducts  was  a  moribmid  system. 
Tills  remark  really  applied  to  the  solid  system. 
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New    District    liailway    KoUiiij^    Stock. 

With  the  objoct  of  cstal)lisliing  an  eight-car  train  service  on  cars  is  9  ft.  6  in.,  or  a  foot  wider  than  the  |okl  Dintrict  care 
(crtain  .sections  of  the  Metropolitan  District  Railway,  orders  were  and  the  sides  of  the  cars  are  slightly  curved  instead  of  straight, 
placed  some  time  ago  for  \W  cars  of  improved  design.     'J"ho  I'ress       the  roof    is    anhed    instead   of   clerestory,'  the   exterior  colouring      • 


Fic^   1.- fJExEKAi.  View  of  the  Extebior  of  the  New  District  Raiuvay  Rollixo'Stock. 


were  recently  invited  to  take  a  trial  trip  on  a  train  which  forms  the 
tii-st  instalment  of  this  large  order,  the  cost  of  which  is  estimated  at 
£750,000.     The  builders  of  the  100  new  District  cars  are  the  Metro, 


Fio.  2. — The  Interior  of  the  New  Stock. 

poUtan  Amalgamated  Carriage,  Finance  &  Waggon  Company,  of 
Birmingham  ;  and  the  electrical  equipment  is  provided  by  the 
British  Thomson-Houston  Company,  of  Rugby.     The  width  of  the 


is  engine  lake,  a  deeper  shade  of  red^  than  the  old  cars.  The 
wheels  are  36  in.,  coni])ared  with  .30  in.  on  the'j  old  cars,'  and 
this,  with  improved  springing  arrangements  and  the  large 
bogies  with  which  the  trailer  cars  are 
fitted,  makes  for  silence  and  smooth  running. 
The  motors  are  of  higlier  power  than  thi^ir 
predecessors.  The  new  trains  will  be  capable 
of  running  45  miles  per  hour,  and  starting 
mil  be  accelerated,  while  improved  braking 
equipment  will  secure  more  rapid  yet  more 
even  stopping. 

Special  attention  has  baen  paid  to  the 
lighting  of  the  cars.  The  lamps  are  fitted 
in  artistic  brackets,  and  the  light  is  evenly 
diffused  by  opal  reflectors.  There  are  no 
straps,  but  hand  rails  and  vertical  pillars 
are  provided  in  convenient  positions.  On 
the  floor  wooden  slats  are  replaced  by  lino- 
leum. The  arrangement  of  the  doors  is 
considered  the  most  important  feature.  Each 
trailer  car  has  three  double  sliding  doors  on 
either  side.  The  old  ty|)e  of  vestibule  at 
either  end  of  the  car  is  dispensed  with.  On 
the  motor  cars  and  control  trailer  cars,  in 
addition  to  the  three  double  doors,  single 
doors  are  fitted  af  the  ends  of  the  cars.  An 
eight-car  train  of  the  new  stock  will  give  the 
equivalent  of  52  single  doors.  The  ])rovision 
of  these  facilities  for  ■alighting  and  entering 
will  reduce  the  time  taken  in  loading  antl 
unloading,  accelerate  the  operation  of  indi- 
vidual trains,  and  enable  more  trains  to  be 
run.  It  is  the  company's  intention  for  the 
relief  of  rush  hour  congestion  to  set  up  a 
regular  service  of  eight-car  trains.  There  are  indicators,  one  on 
either  side  of  the  centre  doors,  showing  the  stations  at  which  the 
train  does  not  stop. 


Heating  and  Cooking  Notes. 

A  Review  of  1920  and  the  PRospEtT  for  1'.i21. 
The  opening  of  a  new  year  finds  the  heating  and  cooking  section 
of  the  electrical  industry  in  a  very  productive  state,  though  un- 
fortunately war  conditions  have  had  and  have  still  an  adverse 
effect  on  the  affairs  of  many  of  the  electricity  supply  authorities. 
Consequently  progress  in  heating  and  cooking  is  held  back  owing 
to  inade(juacy  of  electricity  supply.  It  has  taken  many  years 
of  patient  effort,  and  much  expenditure  of  hard  cash,  to  bring 
electrical  heating  and  cooking  apparatus  to  the  reliable  and  efficient 
state  that  it  is  to-day,  and  it  is  distinctly  unfortunate  that  at  this 
time  when  the  public  are  educated  to  the  advantages  such  appli- 
ances possess,  the  use  of  the  appliances  has  in  many  districts  to 


be  tabooed  because  the  electricity  supply  sy.-itera  is  overloaded 
And,  what  is  more,  there  seems  no  prospect  of  an  early  alteration 
of  these  conditions. 

The  Role  of  the  Diversity  Factor. 
This  is  the  more  unfortimatc  as  the  heavy  plant  side  of 
the  industry  is  inca])able  of  deahng  with  the  demand  that 
exists,  so  that  there  will  undoubtedly  be  several  raontlis  of  waiting 
before  plant  is  deli\cred  and  put  into  operation  to  relieve  the 
pressure  on  overloaded  generating  stations.  Whilst  w-e  have  every 
sympathy  with  the  station  chief  and  the  mains  engineer  struggling 
against  all  these  difficulties,  we  do  feel  that  sufficient  recognition 
is  not  always  given  to  the  wide  diversity  factor  which  many 
domestic  electric  appliances  provide.  It  is  not  at  all  likely  that 
serious  peaks  will  arise  from  the  use  of  irons,  kettles,  vacuum 
cleaners,  toasters,  milk  boilers,  &c.,  and  all  these  articles  do  valuable 
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missionary  work  on  behalf  of  electric  heating  and  cooking.  They 
represent  methods  of  peacefid  penetration  and  often  prove  to  be 
the  forerunners  of  the  employment  of  larger  apparatus,  such  as 
radiators  and  cooking  stoves. 

To  omit  to  encourage  the  use  of  small  appliances  now  is  to  retard 
progress  not  only  at  the  present  time  but  probably  for  two  to  three 
years  in  the  future,  after  which  period  it  Ls  probable  that  electric 
supply  conditions  will  be  much  more  normal. 

Slow  Progress. 
Progress  in  the  installation  of  electric  lighting  in  housing  schemes 
is  slow,  and  in  connection  with  heating  or  cooking  still  worse. 
Due  consideration  does  not  seem  to  be  given  to  the  advantages  of 
cleanliness  and  convenience.  Initial  cost  receives  the  mam  atten- 
tion, a  factor  not  to  be  wondered  at  considering  the  present  high 
figure  of  taxation  and  rates,  but  to  be  regretted,  becaitse  ultimately 
much  of  the  difference  in  initial  cost  will  be  accounted  for  in 
annual  white-washing  and  decorations  and  cleaning  occasioned 
by  the  use  of  a  combustible  illuminaut  and  heat  agent.  In 
other  words,  saving  now  wiU  mean  sjiending  annually  hereafter. 
Undoubtedly  an  urgent  problem  in  domestic  appliances  calhnft 
for  solution  is  that  of  hot  water  supply.  At  the  moment  the  coke 
boiler  seems  to  be  the  cheapest  but  it  is  not  labour  sa\-ing  or 
particularly  convenient.  Given  an  economic  system  of  electric 
water  heating  the  progress  of  domestic  electrification  would  un- 
doubtedly be  more  rapid.  The  apparatus  available,  -H-hich  offers  a 
steady  load  throughout  the  day  and  night  is  on  the  right  lines, 
but  the  supply  authorities  have  not  taken  up  the  scheme  with 
enthusiasm,  neither,  in  many  cases,  have  equitable  rates  been  quoted 
for  supplying  electrical  energy  for  this  purpose.  Such  apparatus 
offers  a  100  per  cent,  load  factor,  which  should  enable  a  very 
reasonable  rate  to  be  quoted. 

Stimulating  the  Public  Interest. 

Commendable  efforts  have  been  made  during  the  past  year 
to  stimulate  public  interest  in  the  use  of  electrical  appliances. 
The  British  Electrical  Develojjment  Association  has  got  into 
running  order,  and  provided  much  useful  jiublicity  matter  for 
distribution  and  has  also  organised  pubUcity  campaigns  in  the 
general  press.  Manufacturers  have  also  realised  the  value  of 
general  press  publicity  as  a  means  of  stimulating  demand  and 
aiding  sales  through  contractors  and  supply  authorities.  In 
addition,  numerous  articles  have  appeared  in  the  press  concerning 
domestic  applications  of  electricity,  all  of  which  considerably  aid 
progress. 

Industrial  Electric  Heating. 

On  the  industrial  side,  considerable  developments  have  taken 
place  in  the  use  of  electric  heating  for  a  number  of  manufacturing 
processes,  for  maintaining  the  temperature  of  store-rooms,  and 
for  the  heat  treatment  of  materials.  Undoubtedly  the  advantages 
of  easy  and  e.xact  temperature  regulation  and  control  provide  a 
msans  for  wide  development  in  the  appUcation  of  electric  heating 
in  manufacturing  industries  generally. 

Many  manufacturers  of  electric  fires  report  that  the  export 
dsmands  are  steadily  increasing.  Compactness  of  apparatus  and 
facilities  for  easy  assembly  are  factors  which  have  received  con- 
siderable attention  by  firms  catering  for  the  export  market.  This 
has  had  an  influence  on  the  design  of  home  apparatus  as  well, 
as  it  has  been  realised  that  it  is  a  convenience  to  contractors  to 
bs  able  to  quickly  change  elements  from  one  fire  to  another,  either 
to  obtain  a  fire  with  a  different  finish  or  pattern  frame,  or  to  provide 
a  fire  with  elements  for  a  different  voltage. 

The  successful  experience  with  electric  fires  and  cookers  on 
lizard  ship  during  the  war  has  led  to  a  wider  use  of  this  class  of 
apparatus  in  peaca  time.  A  ship's  galley  is  never  roomy  in  the 
ordinary  sense  of  the  word  and  therefore  the  compactness  of  a 
marine  electric  cooker  and  the  advantages  gained  by  reducing 
the  heat  of  the  atmosphere  due  to  the  electric  cooker  as  compared 
with  a  coal  cooker  provide  a  marked  improvement  in  working 
conditions  in  the  galley,  especially  on  a  vessel  which  passes  through 

the  tropics. 

A  start  towards  standardisation  of  designs  has  been  made  in 
connection  with  electric  cookers,  but  we  are  still  without  the  principle 
of  elements  of  standard  dimensions  which  can  be  fitted  to  any 
aT)paratU3,  and  quickly  changed  in  a  similar  manner  to  a  lamp. 
Some  points  in  the  standard  specification  are  quite  good,  but 
several  are  open  to  criticism,  and  a  wide  diversity  of  opinion. 
'  ',!  *  *  1    The  "Ideal  Home"  Exhibition, 

The  "  Ideal  Horns  "  Exhibition  at  Olympia  last  January  pro- 
vided a  valuable  means  of  showing  the  public  the  advantages  of 
elsotrical  appliances,  an  opportunity  which  was  taken  advantage 
of  by  many  manufacturers.  Many  new  pieces  of  apparatus  have 
been  introduced  during  the  year,  most  of  which  have  been  described 
in  these  columns  from  time  to  time. 


Correspondence. 


A  QUESTION  OF  NOMENCLATURE— WIRE  RADIO. 

TO   THE    EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  Referring  to  the  letter  of  General  Squier,  published 
in  your  issue  of  December  17th  (page  716),  I  th'ink  that  the 
"  Wire  Radio  "  should  he  designated  "  High  Frequency 
Telephony  and  Telegraphy." 

As  a  matter  of  fact,  that  system  of  telephony  and  tele- 
graphy was  invented  by  M.  Maurice  Leblanc,  and  described  in 
his  French  patents  No.  215,901  of  1891,  entitled,  "  Multiple 
Telephony,"  and  No.  234,785  of  189.3,  even  before  radio- 
telegraphy  was  known.  M.  Leblanc  made  use  of  a  special 
telephone  receiver  for  high-frequencv  circuits. 

Wire  radio  for  power  lines  under  the  name  of  high  frequency 
telegraphy  has  been  described  bv  L.  Neu  in  his  French  patent 
No.  355,442  of  1905. 

I  beg  to  call  the  attention  of  your  readers  to  the  fact  that  the 
first  description  of  multiple  telephony  and  telegraphy  with 
valve  amplifiers  at  the  receiving  end  and  valve  generators  of 
reduced  power  at  the  transmitting  end  as  actually  used  to-dav 
has  been  given  in  mv  French  patent  No.  510,964,  dated 
June  25,  1915, 

I  should  say  that  the  '"'  High  Frequency  Telephony  and 
Telegraphy  "  is  a  French  invention. — I  am,  &c.. 

Paris,  Dec.  14.  Marius  Latour. 


THE  ENGINEERS'  CLUB. 

TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  ;  In  your  current  issue  you  mention  my  name  in  connec- 
tion with  the  formation  of  an  Engineers'  Club,  and  I  would 
like  to  confirm  that  I  am  strongly  in  favour  of  one  being 
started  if  it  be  found  practicable  to  do  so,  I  have  not  so  far 
heard  of  any  definite  proposals  and  may  therefore  be  allowed 
to  mention  a  few  points  that  in  mv  judgment  are  of  impor- 
tance. 

First  of  all,  I  think  it  essential  that  the  members  should  be 
drawn  from  every  branch  of  engineering,  and  I  would  urge 
that  membership  of  a  recognised  engineering  institution  should 
be  one  necessary  qualification.  I  wotild  include  every  class 
from  students  upwards,  jjossibly  grading  the  subscriptions. 
The  next  essential  is  that  the  club  should  be  high  class  in  regard 
to  its  amenities  and  appointments,  and  capable  of  competing 
in  attractiveness  on  its  merits  with  other  West  End  clubs. 
The  catering,  while  providing  ordinary  club  fare,  should  also 
meet  the  requirements  and  purses  of  those  who  have  to  study 
economy.  I  am  inclined  to  think  that  the  members  would 
benefit  by  a  contract  with  an  experienced  restaurateur, 
amateur  catering  often  being  extravagant  and  indifferent. 
Bedrooms  would  be  a  great  boon  to  members,  and  should  be 
provided,  if  possible.  The  locality  should  be  as  near  as  prac- 
ticable to  the  Institutions,  and  it  is  possible  that  premises 
might  be  found  on  the  South  side  of  the  river,  a  neighbourhood 
which  is  likely  to  improve  in  character  with  the  erection  of  the 
L.C.C.  palace. 

It  will  be  noted  that  my  .suggestions  involve  a  club  on  demo- 
cratic lines,  and  it  is  on  these  only  that  it  is  likely  to  succeed, 
but  success  requires  that  there  shall  be  an  unwritten  rule, 
strictly  observed,  that  there  shall  be  no  order  seeking  prac- 
tised within  the  club  :  every  member  must  feel  assured  that 
he  will  be  not  be  met  with  inconvenient  questions  as  to  work  in 
progress  or  contemplation.  I  imagine  that  the  only  way  in 
which  the  club  can  be  established  is  by  means  of  a  limited 
liabilitv  company,  with  its  shareholders  drawn  chiefly  from 
among  the  club  members.  The  capital  required  for  buildings, 
furniture  and  appointments  will  necessarily  be  large,  and  it  is 
only  on  this  score  that  I  feel  any  doubt  as  to  the  project  being 
practicable. 

The  advantages  to  be  anticipated  from  an  Engineers'  Club 
in  London  are  manifold.  The  salient  ones  are  the  affording  of 
opportunities  for  meeting  brother  engineers  in  other  branches 
as  well  as  in  one's  own  ;  the  provision  of  a  central  rallying 
point  common  to  all  branches  and  all  grades  ;    facilities  for 
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gatherings  of  a  social  character  ;  opportunities  of  welcoming 
en"ineers  and  others  from  overseas  and  a  permanent  head- 
(luartcrs  for  all  non-Londoner  engineers  at  which  they  can  be 
communicated  with. 

The  Engineers'  Club  in  Manchester  has  been  a  conspicuous 
success  and  has  wrought  much  good  ;  there  is  every  prospect 
of  one  being  established  in  Birmingham  in  the  immediate 
future,  and  it  may  be  hoped  that  others  will  follow  in  other 
important  industrial  centres.  All  such  clubs  should  be  linked 
together,  and  it  ought  to  l)e  found  possible  to  make  arrange- 
ments by  the  payment  of  an  additional  subscri[ition  to  any  one 
to  make  a  member  free  of  all.  It  will  be  more  difficult  to  start 
a  club  in  London  than  in  the  provinces,  because  the  cost  of 
premises  will  be  higher,  the  standard  of  comfort  higher,  the 
counter-attractions  are  greater  and  the  homogeneity  of  ]ios- 
sible  members  less.  That  there  is  a  desire  for  such  a  clul)  and 
for  more  social  intercouse  is  quite  certain.  The  popularity 
of  the  informal  little  dinners  after  the  I.E.E.  meetings  held  for 
a  time  during  my  presidency  are  enough  to  show  this.  I  have 
long  been  convinced  that  the  social  side  of  the  Institution 
ought  to  be  developed, and  I  think  the  clul)  would  afford  the 
readiest  means  of  doing  this. 

Already  sporadic  and  successful  cft'orts  have  been  made  to 
bring  engineers  together — the  Smeatonian  Club,  the  25  Club, 
the  Dvnamicables.  the  Electro-Harmonic,  the  Electrical 
Engineers'  Ball,  the  Batti- Wallahs  would  all  identify  them- 
selves naturally  with  the  club.  I  trust  that  an  influential 
committee  may  be  formed  and  that  the  various  ])roblems  in- 
volved may  be  fiUly  considered. — I  am,  &c., 


London,  Dec.  22. 


C.  H.  WORDINGHAM. 


[We  regret  that  owing  to  extreme  pressure  on  our  space, 
we  were  not  able  to  include  the  above  letters  in  our  last 
issue. — Ed.  E.] 


"  FEEAK  MESSAGES  "  AND  MAGNETIC  STORMS. 

TO   THE    EDITOR   OF  THE   ELECTRICIAN. 

Sir  :  In  the  ''  Radio  News  "  for  December,  1920,  is  an 
account  of  the  receipt  in  Scotland  by  a  wireless  amateur,  Mr. 
George  W.  Benzie,  of  wirelessly  transmitted  speech  from  the 
station  of  Mr.  Hugh  Robinson,  at  Keyport,  New  Jersey,  200 
watts  being  used  ;  and  Mr.  Gernsbeck  suggests  in  an  editorial 
that  "  all  such  freak  messages  take  place  only  during  mag- 
netic disturbances  of  the  earth.' 

This  suggestion  is  of  interest  because  I  had  already  pointed 
out  in  my  Paper  on  wireless  tele])hony,  '"  Transactions  "  of 
.\merican  Institute  of  Electrical  Engineers,  July,  1908,  that 
super-positions  of  curves  of  magnetic  disturbances  fuyiished 
me  by  the  U.S.  Weather  Bureau  with  the  curves  taken  by  me 
of  relative  intensity  of  trans-atlantic  transmission  showed  that 
the  curves  had  the  same  character  and  that  therefore  the  two 
phenomena  were  related  to  each  other.  A  little  over  a  year 
ago  I  ])ublished  in  the  ''  Scientific  American  "  an  account  of 
the  first  transmission  of  speech  across  the  Atlantic  on  several 
occasions  in  the  spring  of  1908  between  Brant  Rock,  Mass., 
and  Macrihenish,  Scotland. 

It  would  be  very  interesting  if  some  one  in  a  position  to 
obtain  access  to  the  records  of  magnetic  storms  would  ascer- 
tain if  there  were  not  strong  magnetic  storms  in  the  spring  of 
1908  about  the  time  these  first  telephonic  transmissions  took 
place. 

Of  course,  the  transmissions  referred  to,  since  they  were 
carried  out  with  professional  a])paratus  and  towers  420  ft. 
high  and  1  kw.  of  energy  at  17,000  cycles,  are  not  by  any  means 
comparable  as  a  feat  with  the  receipt  by  Mr.  Benzie  from  Mr. 
Robinson's  station,  but  it  would  nevertheless  be  a  matter  of 
scientific  interest  to  know  if  the  transmission  on  the  two  dates 
referred  to  occurred  during  magnetic  storms,  as,  if  so,  it  would 
tend  to  confirm  Mr.  Gernsbeck's  theory  and  the  relation  of  the 
curves  for  trans-atlantic  transmission  and  magnetic  distur- 
bances referred  to  in  my  1908  Paper.     lam,  &c., 

Boston,  Mass.,  Dec.  13.  Reginald  A.  Fessenden. 


THE  CRAWLING  OF  INDUCTION  MOTORS. 

TO   THE    EDITOR   OF  THE   ELECTRICIAN. 

f  Sir  ;  In  reply  to  Dr.  Chapman's  letter  on  p.  747  of  your 
issue  of  December  24,  the  first  queries  he  raises  are  dealt  with 
in  the  original  article,  l)ut  the  following  additional  description 
may  he  added. 

The  article  explains  that,  owing  to  the  saturation  of  the 
stator  tooth  lips  with  leakage  flux,  the  main  airgap  flux  is 
"  ragged,"  that  is  to  say,  for  about  one  half  the  slot  pitch 
(under  the  tooth)  flux  crosses  the  airgap,  while  over  the  other 
half  of  the  slot  pitch,  under  the  slot,  practically  no  flux  crosses 
the  gii|),  owing  to  the  high  reluctance.  The  crawling  speed  is 
found  by  observation  to  be  such  that  the  rotor  moves  exactly 
one  stator-slot  pitch  during  one  period  of  the  supply,  and  a 
rotor  coniluctor  is  considered  which  moves  under  a  tooth 
while  the  north-])ole  half-wave  is  passing  over  that  tooth,  and 
then  moves  past  the  slot  while  the  south  pole  passes.  That 
is  to  say,  this  conductor  cuts  north-pole  flux  only,  and  the 
E.M.F.,  due  to  rotation,  is  a  positive  half-wave  followed  by 
zero  for  half  a  cycle.  If  the  rotor  coil  spans  a  pole- 
pitch,  then  180  electrical  degrees  away  from  the  first  conductor 
is  another  con(lu(-tor  which  cuts  south-pole  flux  only.  These 
two  conductors  form  a  turn  which  carries  a  current  which 
consists  of  only  one  lobe  of  an  alternating  current,  the 
remaining  half-cvcle  having  zero  current.  This  is  mathe- 
matically equivalent  to  an  alternating  current  of  half- 
magnitude,  plus  a  direct  current  of  half-magnitude,  plus  higher 
harmonics. 

The  E.M.F.  produced  by  any  other  rotor  conductor  may  be 
represented  by  a  sine  wave  of  which  180  deg.  has  been  wiped 
out  and  replaced  by  zero.  Progressing  round  the  rotor,  the 
varnished  portion  occupies  a  position  gradually  moving 
relatively  to  the  sine  wave.  In  a  conductor  exactly  midway 
between  the  conductors  previously  described,  the  E.M.F. 
exists  as  a  sine  wave  from  90  deg.  to  270  deg.,  the  remainder 
being  zero,  and  this  has  obviously  no  direct  component. 
These  varying  E.M.Fs.  may  easily  be  shown  to  be  made  up  of 
three  terms  (neglecting  higher  harmonics),  which  consist  of  a 
direct  term,  an  alternating  term  (varpng  with  the  slip 
frequency),  and  a  double-periodicity  term.  The  two  alternat- 
ing E.M.Fs.  are  constant  in  magnitude,  but  differ  in  relative 
phase  round  the  periphery,  while  the  direct  component  varies 
from  a  maximum  in  the  position  shown  in  Fig.  1,  p.  440 
(October  15,  1920),  to  zero  at  a  point  half  a  pole-pitch  away 
from  it. 

I  cannot  agree  that  the  variation  of  the  permeance  when 
brought  into  the  transformer  E.M.F.  equation  will  affect  the 
conclusions  reached.  It  will  certainly  bring  in  an  additional 
double-frequency  term,  just  as  the  other  irregularities  in  the 
stator  (stepping  and  grouping  of  coils,  saturation,  &c.)  will 
bring  in  a  whole  series  of  harmonics,  but  since  the  transformer 
E.M.F.  must  be  proportional  to  a  time  rate  of  change,  it  is 
impossible  for  a  direct  E.M.F.  to  be  generated,  so  as  to  destroy 
the  direct  component  generated  by  the  rotation.  The 
difference  between  time  rate  of  change  and  space  rate  of 
change  mu.st  be  emphasised.  A  direct  current  cannot  be 
produced  by  a  time  rate  of  change  of  a  flux.  That  is,  there  is 
no  such  thing  as  a  homopolar  transformer,  but  the  existence 
of  the  homopolar  generator  proves  the  possibility  of  generating 
a  direct  current  by  a  space  rate  of  change  of  flux. 

The  difference  between  the  ordinary  rotating-field  theory 
and  the  theory  outlined  in  the  article  criticised  may  be 
roughlv  summarised  as  follows  :  The  irregularity  in  the  main 
field  niay  be  in  imagination,  or  mathematically,  split  up  into 
two  oppositely  rotating  fields,  with  one  of  which  the  rotor 
moves.  The  field  apparently  rotating  backwards  produces 
currents  in  the  rotor  of  approximately  double  fre([uency.  The 
outstanding  difference  lies  in  the  consideration  of  the  field 
apparently"  rotating  with  the  rotor.  The  pure  rotating-field 
theory  states  that  as  this  moves  synchronously  with  the  rotor 
no  E.M.F.  is  produced. 

The  crawling-motor  theory  states  that  as  this  field  is  always 
of  the  same  strength  relative  to  any  individual  rotor  conductor. 
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a  direct  E.M.F.  is  produced  in  a  similar  manner  to  the  E.M.F. 
produced  in  a  homopolar  machine. 

The  final  proof  of  the  inadequacy  of  the  rotating-field 
theory  is  the  behaviour  of  the  machines  themselves,  as  with 
low-resistance  rotors,  firstly,  the  loss  of  torque  observed 
on  test  is  far  greater  than  can  be  explained  by  the  harmonic 
field  acting  as  a  superposed  induction  motor,  and,  secondly, 
the  crawling  speed  is  exactly  a  sub-synchronous  speed, 
without  allo\ving  for  any  negative  slip,  as  is  required  by  the 
rotating-field  theory. — I  am,  &c. 

Hale.  Cheshire.  Laurence  H.  A.  Care. 


THE    BRITISH    COMMITTEE    FOR   AIDING    MEN    OF 
LETTERS  AND  SCIENCE  IN  RUSSIA. 

TO   THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  We  have  recently  been  able  to  get  some  direct  com- 
munication from  men  of  science  and  men  of  letters  in  North 
Russia.  Their  condition  is  one  of  great  privation  and  limita- 
tion. They  share  in  the  consequences  of  the  almost  complete 
economic  exhaustion  of  Russia  :  like  mcst  people  in  that 
country,  they  are  ill-clad,  underfed  and  short  of  such  jDhysical 
necessities  as  make  life  tolerable. 

Nevertheless,  a  certain  amount  of  scientific  research  and 
some  literary  work  still  goes  on.  The  Bolsheviks  were  at  first 
regardless,  and  even  in  some  cases  hostUe,  to  these  intellectual 
workers,  but  the  Bolshevik  Government  has  apparently  come 
to  realise  something  of  the  importance  of  scientific  and  literary 
work  to  the  community,  and  the  remnant — for  deaths  among 
them  have  been  very  numerous — the  remnant  of  these  people, 
the  flower  of  the  mental  life  of  Russia,  has  now  been  gathered 
together  into  two  special  rationing  organisations,  which  ensure 
at  least  the  bare  necessities  of  life  for  them. 

These  organisations  have  their  headquarters  in  two  buildings, 
known  as  the  House  of  Science  and  the  House  of  Literature  and 
Art.  Under  the  former  we  note  such  great  names  as  those  of 
Pavlov  the  physiologist  and  Nobel  prizeman,  Karpinsky  the 
geologist,  Borodin  the  botanist,  Belopolsky  the  astronomer, 
Tagantzev  the  criminologist,  Oldenburg  the  orientalist  and 
permanent  secretary  of  the  Petrograd  Academyof  Science.  Kcni, 
Bechterev,  Latishev,  Morozov  and  many  others  familiar  to  the 
whole  scientific  world. 

Several  of  these  scientific  men  have  been  interviewed  and 
affairs  discussed  with  them,  particularly  as  to  whether  anything 
could  be  done  to  help  them.  There  were  many  matters  in 
which  it  would  be  possible  to  assist  them,  but  upon  one  in 
particular  they  laid  stress.  Their  thought  and  work  is  greatly 
impeded  by  the  fact  that  they  have  seen  practically  no  Euro- 
pean books  or  publications  since  the  Revolution.  This  is  an 
inconvenience  amounting  to  real  intellectual  distress.  In 
the  hope  that  this  condition  may  be  relieved  by  an  appeal  to 
British  scientific  workers,  Prof.  Oldenburg  formed  a  small 
committee  and  made  a  comprehensive  list  of  books  and  pub- 
lications needed  by  the  intellectual  community  in  Russia 
if  it  is  to  keep  alive  and  abreast  of  the  rest  of  the  world. 

It  is,  of  course,  necessary  to  be  assured  that  any  aid  of  this 
kind  provided  for  literary  and  scientific  men  in  Russia  woidd 
reach  its  destination.  The  Bolshevik  Government  in  Moscow, 
the  Russian  trade  delegations  in  Reval  and  London,  and  our 
own  authorities  have  therefore  been  consulted,  and  it  would 
appear  that  there  will  be  no  obstacles  to  the  transmission  of 
this  needed  material  to  the  House  of  Science  and  the  House  of 
Literature  and  Art.  It  can  be  got  through  by  special  facilities 
even  under  present  conditions. 

Many  of  the  publications  named  in  the  Oldenburg  list  will 
have  to  be  bought,  the  costs  of  transmission  will  be  consider- 
able, and  accordingly  the  undersigned  have  formed  themselves 
into  a  small  committee  for  the  collection  and  administration 
of  a  fund  for  the  supply  of  scientific  and  literary  publications, 
and  possibly,  if  the  amount  subscribed  permits  it,  of  other 
necessities,  to  these  Russian  .savants  and  men  of  letters. 

We  hope  to  work  in  close  association  with  the  Royal  Society 
and  other  leading  learned  societies  in  this  matter.  The  British 
Science  Guild  has  kindly  granted  the  Committee  permission 
to  use  its  address. 


We  appeal  for  subscriptions,  and  ask  that  cheques  should 
be  made  out  to  The  Treasurer,  C.  Hagberg  Wright,  LL.D.,  and 
sent  to 

The  British  Committee  for  aiding  Men  of 
Letters  and  Science  in  Russia, 
British  Science  Guild  Oflices, 

6,  John-street,  Adelphi,  London,  W.C.2. 
We  are,  &c., 
Montagu  of  Beaulieu  Bernard  Pares 

Ernest  Barker  Arthur  Schuster 

E.  P.  Cathcart  C.  S.  Sherrington 

A.  S.  Eddington  a.  E.  Shipley 

I.  GoLLANpz  H.  G.  Wells 

R.  A.  Gregory  A.  Smith  Woodward 

P.  Chalmers  Mitchell  C.  Hagberg  Wright. 


THE  ENGINEERS'  CLUB  AND  MR.  PURSE. 
to  the  editor  op  the  electrician. 
Sir  :  There  are  two  matters  discussed  in  your  issue  of 
December  17  which,  although  apparently  disconnected,  have, 
to  my  mind,  an  important  bearing  on  each  other.  I  refer 
first  to  the  proposal  to  form  an  Engineers'  Club  in  London,  and 
secondly  to  the  lonely  fight  which  Mr.  Purse  has  valiantly 
put  up  in  contesting  the  Electrical  Engineers'  Council's  pro- 
posals in  regard  to  increased  subscriptions.  In  reference  to 
the  latter  I  belong  to  that  indifferent  class  of  members  which 
really  takes  no  interest  in  the  work  of  the  Coancil  beyond  the 
purely  technical  work  of  the  Institution,  and  am  only  too  glad 
that  I  do  not  have  to  take  any  pcsitive  part  in  the  Insstitution's 
activities.  (If  I  were  to  express  an  opinion  on  the  debate  I 
should  say  that  Mr.  Purse's  opposition  was  amply  justified 
if  only  in  calling  attention  to  the  way  in  which  the  proposals 
were  rushed  on  the  members).  The  point  is,  however,  that 
my  attitude  which  I  am  sure  is  typical  of  about  80  per  cent, 
of  the  members,  arises  chiefly  from  a  complete  lack  of  corporate 
feeling  in  the  engineering  profession  and,  from  the  accepted 
scientific  society  aspect,  I  see  no  likelihood  of  any  such  feeling 
being  developed. 

What  is  chiefly  required  to  improve  the  status,  shall  I  say,  even 
the  self-respect,  of  members  of  the  engineering  profession  to- 
day, is  an  honest  appreciation  by  the  members  of  the  profession 
of  each  other's  abilities  and  personal  qualities,  and  I  can  con- 
ceive of  no  better  means  of  bringing  this  about  than  by  the 
formation  of  a  Home  of  Engineering  in  London.  Daily  in- 
formal meetings  would  occur  automatically,  and  it  might 
even  happen  that  the  ordinary  member  of  the  Institution 
would  discover  friends  in  the  Council  instead  of  regarding  the 
latter  as  almost  unapproachable. 

These  are  many  other  pressing  reasons  for   the  formation  of 
such  a  Club,  and  in  common  with  many  of  my  friends,  I  shall 
be  happy  to  give  my  support  and  take  a    keen  interest  if  a 
concrete  scheme  is  enunciated. — I  am,  &c., 
London,  Dec.  29th.  S.  Murphy. 


Labour   Movements. 

By   ARTIFEX. 

One  thousan<l  patent  fuel  workers  in  Swansea  are  idle  through  de- 
pression in  trade. 

The  dispute  between  the  Electrical  Power  Engineers'  Association  and 
private  companies  and  municipalities  owning  electricity  undertakings 
is  now  practically  settled,  though  in  South  Wales  and  other  districts  a 
few  undertakings  have  not  conceded  the  demands  made. 

Mr.  PhiUp  Snowden,  speaking  at  Leicester  last  week,  said  that  although 
the  capitaUst  system  had  failed  to  justify  its  existence,  they  could  not 
change  it  by  some  great  catastrophic  act. 

The  Admiralty  Industrial  Council  are  considering  a  proposal  to  close 
the  dockyard  and  civil  establishments  on  Saturdays,  and  to  start  one 
hour  later  on  each  of  the  five  days  of  the  week. 

Owing  to  the  Iiigh  cost  of  production  and  falhng  markets  for  tin  plates, 
the  firm  of  Richard  Thomas  &  Company  has  closed  down  its  rolling  mills 
at  L\'ndley  and  Lydbrook,  Glos. 

Mr.  Tom  Mann,  secretary  of  the  Amalgamated  Engineering  Union, 
says  that  the  new  conditions  governing  night  shifts  in  engineering  work- 
shops are,  generally  speaking,  advantageous.  Substantial  increase 
of  wages  is  provided  for,  and  460,000  workers  are  aSected. 

A  ballot  of  the  members  of  the  Amalgamated  Engineering  Union  for 


January  7,  1921. 


THE  ELECTUICIAX. 


59 


a  now  spiretary  is  in  progress.  The  cantliduto  lieiuUnj;  the  vote  must 
possess  a  elear  majority  over  the  rest  going  to  the  poll.  Otherwise  a 
second  ballot  will  be  taken. 

Consett  steel  workers'  wages,  calculated  upon  the  average  net  selling 
price  of  stt-el  plates  during  the  last  thive  months,  will  be  advanced  a 
further  10  per  cent,  in  the  current  quarter.  Tliis  will  be  207  per  cent, 
above  jin'war  basis. 

Under  the  sliding  scale  in  the  Welsh  tin-plate  trade,  wages  are  to  be 
ro'duicd  by  nearly  (is.  in  the  pound.  The  scale  is  dejicndent  on  the  selling 
I)riic  of  steel  bare.      Over  27.000  workpeople  will  be  alTeoted. 

"  Bv  its  aggressive  and  dishonest  methods,  trade  unionism  has  ex- 
acted from  the  Oovernment  privileges  over  free  labour  which  coukl  oidy 
Ix!  obtained  through  the  gros,sest  political  jobbery  and  corruption." 
says  the  report  of  the  National  Free  Labour  Association  for  the  present 
year. 

The  Rt.  Hon.  J.  R.  Clynes,  M.P.,  referring  to  the  Government's  pro- 
posal to  establish  short  time  in  order  to  provide  employment  for  the 
greatest  possible  number  of  workpeople,  says  that  it  is  not  a  policy,  but 
a  desperate  makeshift,  and  thinks  the  unicms  will  be  hostile  to  it. 

Demands  for  immediate  work  or  unemployment  grants  at  the  rat«^  of 
£2  a  week  for  a  householder,  2")s.  for  a  .single  man  or  woman,  and  allow- 
ances for  dependants,  weiv  made  by  the  Labour  Party  Conference  held 
at^Westminstcr  last  week.  Mr.  Tom  Shaw,  M.P.,  and  other  speakers 
said  that  the  only  solution  of  unemployment  was  Socialism. 

The  whole  of  the  Transjiort  Workers'  Unions  have  decided  to  form 
themselves  into  one  big  Union,  aHecting  the  whole  of  the  industry.  Mr. 
Ernest  Bovin  says  that  the  estimated  membership  of  the  Union  will  I  e 
half  a  million. 


Rating  of  Electricity  Undertakings. 


.■Vt  a  meeting  of  the  Surveyors'  Listitution,Mr.  H.  Stewart  Logsdon' 
discussed  the  subject  of  "  Rating,  as  affected  by  Jlecent  Ix-gislation,' 
and  referred  to  the  Statutory  Undertakings  (Temporary  Increase  of 
Charges)  Act,  1918,  which  empowered  the  appropriate  Government 
department  to  authorise  local  authorities  carr3-ing  on  statutory-  under- 
takings to  increase  their  charges  by  such  amount,  not  exceeding  50  per 
cent,  of  their  statutorj-  maximum  charge,  as  would  enable  the  under- 
taking to  be  carried  on  without  loss.  Charges  could  be  increased  in  the 
case  of  other  statutori'  undertakings  by  such  amount  as  would  enable 
the  payment  of  three-quarters  of  the  standard  or  maximum  rate  of 
dividend  (if  any)  on  the  ordinary  stocks  or  shares,  or  three-quarters  of 
the  pre-war  rate  of  dividend,  whichever  was  lower.  The  value  of  the 
properties  to  which  the  .-Vet  applied  (with  tramway  and  gas  undertakings. 
which  had  been  specially  dealt  with  in  other  Acts  of  Parliament)  had 
been  more  directly  affected  by  the  war  than  any  others,  and  where  no 
order  under  the  .\ct  was  in  force,  their  rateable  values  being  based  upon 
the  accounts,  usually  jjroved  so  low  as  to  result  in  a  large  decrease  in  the 
assessments  ;  indeed,  in  many  cases  the  rateable  value  was  reduced  to 
a  minus  quantity.  The  chief  factors  whi<'h  contributed  to  such  a  result 
were  (a)  The  enormous  increa.se  in  the  tenant's  working  expenses,  due 
mainly  to  the  great  advance  in  the  cost  of  coal  and  all  management 
ex{)enses;  (6)  the  larger  share  given  to  the  hypothetical  tenant  aa  his  re- 
muneration. This  was  based  upon  a  percentage  of  the  capital  which 
it  would  be  necessary  for  him  to  invest  to  equip  the  undertaking  to  enable 
him  to  work  it  satisfactorily.  He  did  not  think  any  conducing  argu- 
ment could  bo  rai.sed  ill  support  of  the  view  that  the  tenant's  share 
should  not  be  increased,  it  being  obvious  that  a  tenant  (contemplating 
renting,  say,  an  electricity  imdertaking,  would  find  that  the  equipment 
constituting  the  tenant's  property  had  risen  enormously  in  cost.  The 
consequent  result  of  taking  the  usually  accepted  percentage  upon  that 
greatly  increased  capital  expenditure  was  to  give  the  tenant  a  larger 
proportion  of  the  net  receipts  than  in  jjre-war  days.  In  the  third  place, 
the  cost  of  the  repairs,  insurance  and  renewals  of  the  landlord's  part  of 
the  pro])erty  also  far  exceeded  any  estimate  based  on  ]jre-war  prices. 
The  balance  of  the  net  receipts  (if  any),  after  providing  for  the  tenant's 
share  and  the  cost  of  the  repairs,  &c.  (statutable  deductions),  provided 
the  fund  out  of  which  the  rent  and  rates  had  to  be  paid,  unless  the  latter 
had  been  previously  deducted  among  the  working  expenses. 

ReforiMS  Needed. 
It  would  be  seen  that  if  the  usual  method  of  valuation  was  adopted 
in  future — unless  the  gross  receipts  were  substantially  increased — the 
hyjiothetical  tenant  would  obtain  an  increased  share  at  the  expense  of 
the  landlord.  In  his  opinion  that  was  unreasonable  assessment.  The 
effect  of  an  "  Order  "  under  the  Act  modified  this  position  by  partially 
mamtaining  the  rateable  value,  but  his  experience  was  that  the  in- 
creased charges  authorised  had  not  been  more  than  sufficient  to  meet 
the  incre-ased  working  expenses,  which  left  little,  if  any,  of  the  increased 
receipts  to  affect  the  rateable  value.  If  the  rateable  value  of  such 
undertakings  was  in  future  to  be  calculated  on  the  hitherto  accepted 
principles,  and  produced  a  satisfactorj'  result,  a  permanent  increase  in 
the  statutory  charges  must  be  authorised.  The  post-war  conditions 
had  produced  many  anomalies  in  our  existing  rating  system,  and  the 
time  had  arrived  when  the  whole  subject  should  be  reviewed  and  the 
law  and  practice  amended  to  meet  the  requiremients  of  present-day 
and  prospective  conditions.  The  method  of  valuing  for  rating  purposes 
pubhc  undertakings  such  as  electric  tramways,  railways,  &c.,  which  were 
not  in  existence  at  the  time  of  the  passing  of  the  Acts  which  govern  the 
present-day  practice,  led  to  many  difficulties  and  unsatisfactory  results. 


The  present  syst<ni  of  leaving  the  assessments  in  the  hands  of  the  over- 
seers, who  were  not  compelled  to  make  a  regular  and  periodic  revaluation 
(except  in  the  Metropolis)  was  very  unsal isfactorj'.  It  would  lead  to 
equity  of  assessment,  if  it  were  made  compulsory  on  the  authorities 
outside  London  to  make  a  complete  and  periodic  revaluation,  similar 
to  the  quinquennial  valuation  in  London  ;  indeed,  there  did  not  seem 
to  be  any  valid  rca.son  why  the  two  parts  of  the  country-  should  be 
differently  treated.  Any  ■■evision  of  the  rating  system  would  be  incom- 
plete which  did  not  provide  for  a  uniform  method  of  dealing  with  ma- 
chinery in  valuing  rateable  hereditaments. 


Birmingham    iilectricity    Supply. 


Owing  to  the  difficulty  in  raising  fresh  capital,  there  will  be  delay 
in  carrying  out  the  propo.scd  extensions  at  the  Ncchells  generating 
station,  Birmingham.  In  a,  rejiort  by  the  KIcctric  Supply  Committee 
the  Cori)oration  is  reminded  that  in  .June  last  it  approved  an  extensirjn 
of  the  permanent  station  at  a  cost  of  £1,7,57,800,  doubling  its  capacity, 
subject  to  the  general  financial  re.servation  which  provided  that  no  new 
contracts  were  to  be  plat;ed  for  works  not  already  begun  until  the 
Finance  Committee  could  state  that  new  capital  was  available  or  in 
sight.  The  Committee  feel  it  is  impossible  to  defer  action,  but  it  is 
perturbed  to  learn  that  the  Finance  Committee  cannot  see  its  way  to 
allow  the  extension  scheme  to  proceed,  though  fully  impre'ssed  with  its 
urgency.  Since  June  strong  re])resentations  have  been  made  to  the 
Committee  by  their  consulting  engineers  and  the  electricity  commis- 
sioners, and  by  local  manufacturers,  all  urging  the  necessity  of  further 
provision  of  electric  power  without  delay. 

Reasons  for  Ubgf.ncy. 

The  ('ommittce  think,  therefore,  (m  a  review  of  the  whole  of  the  facts, 
that  it  is  necessarv  to  place  before  the  Council  a  brief  statement  of  the 
position,  and  to  lirge  the  imperative  necessity  of  authorising,  without 
further  delav,  the  putting  in  hand  of  the  extension  scheme.  The 
erection  of  the  Hi-st  portion  of  the  Ncchells  works,  with  a  plant  capacity 
of  30,000  kw.,  was  authorised  on  .July  31,  11)18,  but  despite  the  etTorts 
made  to  pre'ss  forward  with  the  work,  the  plant  wdl  not  be  ready  for 
service  imtil  the  autumn  or  winter  of  l'J21,  and  then  only  partly  so. 
Thus,  allowing  for  the  initial  delay  through  the  arrangements  that  had 
to  be  made  with  the  Ministry  of  .Munitions,  a  period  of  three  years  has 
to  be  allowed  as  the  minimum  within  which  large  extention  works  of 
the  present  character  can  be  started  and  finished.  At  present  the 
department  has  had  to  impose  certain  restrictions  on  user  by  existing 
consumei-s  ;  it  has  on  its  books  about  Sj.'JOO  applications  for  supply, 
including  large  and  small  works,  business  ])rcraises  and  private  houses, 
notwithstanding , that  it  was  common  knowledge  that  the  department 
could  not,  with  its  present  limited  plant  cajjacity,  deal  with  new  basiness. 
A'arious  measures  have  been  taken  by  the  (,'ommittee  to  alleriati-  the 
difficulty  bv  temporarily  supplementing  their  .sources  of  supply,  but  it 
has  proved' to  be  impossible  to  provide  adequate  facilities  to  meet  the 
requirements.  The  existins;  plant  is  working  to  its  full  capacity,  with 
no  spare  machinery,  and  when  any  breakdown  has  occurred  the  remaining 
platit  has  hafl  to  be  overloaded  or  the  sujjply  curtailed.  In  addition  to 
actual  consumers'  demands,  the  provision  of  a  certain  proportion  of 
rc.serve  plant  is  vital  to  maintain  continuity  of  full  suiii)ly,  and  the  margin 
of  this  must  tend  to  increase  as  larger  units  of  plant  are  installed.  The 
plant  now  being  provided  will  quickly  be  absorbed,  and  long  before  the 
winter  of  1923-24  the  <lcpartnient  will  again  be  in  a  similar  difficult 
position  as  regards  shortage  of  supply  as  it  is  in  to-day.  If  the 
preliminarv  steps  were  taken  in  hand  forthwith  the  extension  works 
could  not  be  ready  until  the  end  of  1923  at  the  earliest. 

The  Electricity  Commissioners  have  already  consented  to  the 
extensions  and  concur  in  the  view  that  unless  immediate  steps  are 
taken  to  install  further  plant  a  grave  situation  will  ari.se  in  the  course  of 
the  next  few  years,  and  they  exjjress  the  hope  that  the  City  Council 
will  authorise  the  carrying  out  of  the  works.  The  scheme  would  involve 
raising  approximately  £100,000  in  the  next  financial  year,  but  the  bulk 
of  the  payments  to  contractors  would  not  fall  due  until  1922  and  1923, 
chiefly  in  the  latter  year.  The  Committee  urge  that  an  ade(iuate  supply 
of  power  to  the  city  is  of  first  importance  and  that  it  is  re-productive 
in  the  fullest  sense.  Without  it,  industry  will  not  only  not  be  attracted 
to  the  city,  but  will  be  driven  from  it.  In  the  best  interests  of  the  city 
the  Council  should  authorise  the  extension  to  proceed,  or  take  the 
responsibility   for  the   serious  shortage  of   power  that  will   result. 

We  regret  to  learn  that  the  City  Council  decided  at  its  meeting  on 
Tuesday  to  uphold  the  view  of  its  Finance  Committee,  thus  involving 
postponement  of  the  electricity  extensions. 


On  New  Year's  Day  the  various  C'AS.tDiAX  Telegraph  Systems  were 
MERGED  into  one  undertaking.  The  new  merger  compri.ses  the  Great 
North  Western,  Grand  Trunk,  Grand  Trunk  Pacific,  Canadian  Northern, 
Inter-Colonial  Railway  and  Commercial  systems,  with  a  number  of 
smaller  companies.  The  title  of  the  new  organisation  will  be  the  Cana- 
dian National  Telegraphs,  and  it  will  be  conducted  on  similar  lines  lo 
the  national  railway  system,  but  with  the  merger  a  number  of  changes  of 
methods  are  announced  which  will  tend  to  economy  and  efficiency. 


60 


THE  ELECTRICIAN. 


January  7,  192L 


Henley  Distribution  Pillars. 


The  new  jiatent  unit  type  of  distribution  pillar  which  Messrs.  W.  T. 
Henley's  Telegraph  Works,  Company,  Ltd.,  have  just  placed  upon  the 
market  represents  a  distinct  advance  in  design  and  construction  of 
apparatus  of  this  class.  Whilst  it  is  evident  that  the  greatest  care  has 
been  taken  to  ensure  the  highest  standard  of  reliability,  the  outstanding 
feature  is  the  absence  of  non-essentials,  which  indicates  true  engineering 
principles.  The  Henley  pillar  unit  itself  has  been  reduced  to  its  simplest 
form  and  consists  of  two  parallel  micanite-covered  steel  tubes  coupled 
together  at  top  and  bottom,  the  copper  fittings  carrying  the  fuse  clips 
and  'bus  bars  being  clamped  on  the  front  of  the  frame  thus  formed. 

The  sealing  chamber  for  the  incoming  cable  is  secured  immediately 
nehind  the  fuse  terminals  at  the  back  of  the  unit,  of  which  it  forms  an 
integral  part.  This  arrangement  obviates  all  rubber  tails,  and  therefore 
eliminates  one  source  of  possible  failure  ;  it  also  enables  the  miits  to  be 
finally  assembled  at  the  works  and  greatly  facilitates  jointing.  The 
insulation  provided  is  particularly  good,  and  another  feature  which 
commends  itself  to  engineers  is  the  accessibility  of  all  parts  from  the  front 
of  the  pillar.  As  a  matter  of  fact  only  one  door  is  provided,  with  the 
result  that  these  pillars  may  be  erected  against  a  wall  or  building,  or  even 
built  into  the  brickwork,  cjuite  secure  from  damage  by  collision  in  busy 
thoroughfares,  dockyards,  &c. 


The  Hesley  Unit  Pillar. 


The  units  are  interchangeable,  and  may  be  added  to  or  removed  from 
the  piUar  as  desired  without  interrrupting  the  supply  for  more  than  a  few 
minutes,  whilst  fuse  clips  may  be  replaced,  in  the  unlikely  event  of  this 
being  necessary,  without  removing  anything  but  the  damaged  clip.  We 
notice  the  fuse  chps  are  of  the  well-known  Henley  shielded  type,  com- 
pletely protected  by  porcelain  and  fitted  with  self -aligning"  contacts. 
The  illustration  shows  a  Henley  unit  pillar,  arranged  for  four  three- 
wire  distributors,  and  showing  the  method  of  jointing  cable  in  the  direct 
connection  type  of  unit. 

Messrs.  Henley's  engineering  department  have  just  issued  a  very  com- 
prehensive list,  illustrated  in  colours,  which  will  be  of  assistance  to 
engineers  who  contemplate  extensions  of  mains  or  the  installation  of 
up-to-date  distribution  pillars.  The  catalogue  has  been  arranged  to 
enable  customers  to  make  up  any  desired  arrangement  of  units  required 
in  a  pillar.  Very  clear  and  simple  instructions  for  ordering  are  given, 
with  a  specimen  form  as  a  guide.  Specimen  specifical  ions  are  also  worked 
out  in  detail.  Blank  fonns  are  provided  at  the  end  of  the  Hst  for  the 
use  of  customers,  and  a  further  supply  may  be  obtaii'ed  when  required 
from  the  company's  head  office  in  London,  or  from  any  of  their  home, 
colonial  or  foreign  branches,  where  all  inquiries  will  be  promptly  dealt 
with.     The  reference  number  of  the  new  list  is  W.A.  1 


The    Lighting  of    a    Large 
Drapery   Store. 

Whenever  improved  methods  of  lighting  liave  been  devised  the 
large  London  stores  have  always  been  amongthe  fii-st  to  take  advantage 
of  them,  drapers  being  early  in  realising  the  cleanliness  and  safety  of 
the  electric  lamp  even  in  the  days  of  carbon-filament  lamps.  Later 
on,  both  the  arc  lamp  and  the  vacuum-type  metal-filament  lamp  were 
eagerly  adopted.  It  is  not  surprising,  therefore,  to  find  that  the  big 
drapery  and  outfitting  houses  are  to-day  instalUng  high-candle-power 


Fio.  1. — View  is  Messrs.  Stagg  &  Mantle's  Foot-wear  Department, 


gas-filled  lamps  wherever  possible,  and  are  revising  their  lighting 
arrangements  in  order  to  reap  the  full  benefit  of  modern  knowledge  and 
progress. 

►  ■An  excellent  example  of  this  progressive  policy  is  furnished  J  by 
Messrs.  Stagg  &  Mantle,  of  Leicester  Square,  who  have  kindly  consented 
to  allow  us  to  pubUsh  some  photographs  of  their  showrooms. 
Practically  the  whole  of  these  premises  are  lighted  by  Osram  gas-filled 
lamps  in  conjunction  with  either  diffusing  spheres  or  semi-indirect 
bowl  fittings  equipped  with   "  Equiluxo  ''   glassware   supplied  byjthe 


Fig.  2. — The  Millinery  Department  at  the  Same 
■'  Ladies  Paradise." 


General  Electric  Company,  Ltd.  This  beautiful  glass  has  been 
produced  to  meet  the  demand  for  reflectors  and  bowls  having  a  more 
artistic  appearance  than  ordinary  ojial  glass.  It  is  a  soft  white  glass  fif 
uniform  density  which,  when  illuminated,  transmits  a  perfectly  diffused 
light.  "  Equiluxo  "  glassware  can  be  supjilied  in  the  form  of  bowls, 
dishe.s^  spheres  and  reflectors,  and  in  several  styles  of  ornamentation, 
so  that  fittings  can  always  be  selected  which  harmonise  with  the  existing 
decorative  scheme. 
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Commercial     Topics. 

Abolition  of  German  Export  Duty, 

It  ia  iTp.Hii.l  I  hilt  till-  (li  Tiuaii  iMif/ineeriiifi  and  Machinery  Industries 
are  sulJerin;;  fmrn  cle|m'ssi(iii.  iirid  a  lack  (if  ordere.  A  dccroe  has, 
thereforv,  \<vvi\  issikmI  abiilishiiii;  tlie  exiiort  diilics  on  a  larfje  imniher  iif 
I'ngincerin};  and  metal  prtiduits.  ini  liiding  :  Stcain  marines,  fiiitt  turbines, 
water-jiiiwer  machines,  internal  comhiistion  engines  for  motor-cars, 
steam  ennines  in  connection  with  dynamos,  |iiiin|;s,  hammers,  &e. 
machines  of  most  kinds  used  in  preparation  of  texlik's,  dredgers,  washing- 
machines,  and  plant  for  chemical  cleaninf.'.  tire  extinguishers,  madiines 
for  preparing  metal  and  wood,  steam  anil  hydraulic  presses,  riveting 
machines,  power  ploughs,  milling  paper-making  and  refrigerating 
machinerj',  lifts,  &c.      The  export  duties  on  used  machines  of  the  same 

kinds  an-  in  most  cases  fixed  at  6  per  cent. 

*  *  *  ♦ 

Fuel  Economy  and  Low  Temperature  Carbonisation, 

Col.  Sir  llcoiy  (inold-Ailams,  K.U.K..  rlaimcd  at  the  meeting  of  the 
Low  Temperature  Carbonisation,  Ltd.,  last  week  that  the  low  tempera- 
ture carbonisation  of  eoal  might  now  be  regarded  as  an  accomi)lished  fact, 
and  if  this  be  so  then  the  eomi)any  has  made  important  progress.  ()n  the 
recent  visit  of  liimself  and  his  colleagues  to  their  works  at  Banislev.  he 
said  the  lu'W  plant  was  working  smoothly  and  smokclessly,  and  the  residts 
obtained  from  the  crude  coal,  which  took  an  average  of  eight  hours  to 
carbonise,  were  in  every  ivspect  satisfactory.  The  .solid  resultant  fuel 
was  good  ;  it  containcfl  a  minimum  of  "  bree/.e,''  was  sufficiently  hard 
to  be  ea.sily  transportable  anil  was  absolutely  smokeless.  As  far  as  it 
was  possible  to  ascertain,  the  gas  was  rich  in  quality  and  high  in  volume, 
and  the  ttils  and  ammonia  were  all  they  had  ever  claitncfl  alike  as  to 
quality  and  rpiantity.  The  Uarnsley  plant  consisted  of  20  retorts  with 
a  capacity  for  treating  some  L'.'i.tKIO  tons  of  coal  per  annum.  The  by- 
product portion  of  the  plant  was  completed  tt)  deal  with  four  times  that 
<|uantity. 

Sir  Henrj*  also  stated  that  they  were  .'i.atisticd  that  they  had  now  in 
oi>eratit->n  a  successftd  working  commercial  plant,  and  the  (igurcs  woulil 
be  sutliciently  cimvincing  to  determine  every  collierj'  of  importance,  as 
well  as  the  leading  towns  in  the  country,  to  adojrt  their  method  and 
arrange  for  the  installation  of  plants  for  the  treatment  of  the  raw  coal 
that  was  now  so  largely  burnt  to  waste.  Nothing  indeed  was  more 
obvious  than  that  the  burning  of  raw  coal  was  a  criminal  waste  of  the 
nation's  greatest  asset,  and  now  that  their  process  might  be  regarded  as 
proved,  the  (iovernment  could  not  remain  bUnd  to  the  economic  neces.sity 
for  compulsorily  larbonising  all  coal  before  use.  That  would  mean  that 
no  longiT  would  a  dense  smoke  ]iall  hang  over  all  our  engineering  and 
manufacturing  districts  and  large  towns,  and  no  longer  should  we  be 
almost  entirely  dependent  ujion  foreign  eotnitries  for  supplies  of  motor 
spirit,  wliile  in  addition  to  the  heavy  oils  recjuiivd  for  such  purposes  as 
Diesel  engines  and  lubrication,  or  for  distillati<m  into  dyestuffs.  they 
Would  be  producing,  for  every  ton  of  coal  carbonised,  .something  like 
7,000  cubic  ft.  of  rich  gas  and  some  2(1  lb.  of  sulphate  of  ammonia. 
*  *  *  * 

British  Trade  Prospects  in  China. 

An  article  on  the  prospects  of  British  trade  in  China,  by  Mr.  H.  H.  Fox 
H.M.  Commercial  Counsellor,  appears  in  the  current  issue  of  th^' 
"  Board  of  Trade  Journal,"  and  in  view  of  tlie  great  possibilities  o^ 
engineering  development  in  C'hina  and  the  Far  East,  we  produce  a  few 
extracts  from  it.  Mr.  Fox  hopes  that  British  merchant  firms  will 
continue  the  practice  of  sending  out  travellers  who,  where  possible, 
carry  their  clients'  samples  with  them.  He  is  of  opinion  that  the  best 
channel  for  selling  British  goods  in  C'hina  is  through  the  British  merchant 
firms  who  have  their  own  house  in  London  or  Manchester  and  branches 
at  least  in  Shanghai  and  Hongkong,  and  preferably  in  Tientsin  and 
Hajikow  as  well. 

EXGINEERISG  TRADE. 
In  the  engineering  business,  more  particularly  in  that  concerned  with 
the  supply  of  electrical  plant,  Mr.  Fox  has  found  a  most  gratifving 
activity  among  many  of  the  largest  manufacturers.  Some  are  opening 
their  own  offices  in  C'hina  and  rightly  selecting  Shanghai  as  their 
headquarters  ;  others  are  joining  with  non-competing  firms  to  maintain 
representatives  in  China,  who  in  many  cases  work  with  merchant 
firms  ;  others,  whose  business  does  not  warrant  the  expense  of  sending 
out  special  representatives,  are  appointing  merchant  firms,  prefcrablv 
those   provided  with  engineering  departments,  as  their  agents. 

Ft:Tt;RE  Prospects. 
In  the  case  of  a  vast  and  partially  developed  countrj'  such  as  China. 
immediate  results  must  not  be  looked  for,  and  manufacturers  mutt  be 
prepared  to  '"  pay  for  their  footing,"  but  there  is  no  question  that  the 
foreign  trade  of  C'hina,  in  spite  of  frequent  setbacks,  is  steadily  growing 
in  volume,  and  may  show  extraordinary  expansion  during  the  next  few 
years,  if  the  efforts  now  being  made  to  settle  the  country's  intert;al 
affairs  prove  successful  and  China  accejits  the  means  now  offered  of 
making  the  much-needed  extensions  of  her  railway  system.  British 
manufacturers  seeking  fresh  outlets  for  tlieir  products  are  urged  to 
turn  their  attention  to  C'hina  and  make  arrangements  for  representation 
in  that  countrj-  now  before  our  trade  rivals  consolidate  the  positions 
they  have  won  during  the  war.  Cheapness  has  been  in  the  past  tlie 
determining  factor  in  the  sale  of  foreign  goods  in  China,  and  our  trade 
has  been  handicapped  to  a  great  extent  by  the  comparatively  hiL'li 
prices  of  our  wares,  but  it  is  certain  that,  as  the  industrial  developmmt 
of  the  country  proceeds  and  the  export  tiade  in  raw  and  semi- 
manufactured nuiterials  increases,  the  Chinese  will  want  and  he  able  to 
purchase  a  better  class  of  goods. 


Electricity  Supply. 

Barnes  Urban  Council  is  to  apply  hit  saiiciK.n  to  borrow  £10,000  for 
mains  and  services  required  for  three  years. 

Councillor  R.  .1.  Wilson  has  been  elected  chairman  of  the  Si;nderlakd 
Electricity  Committee,  with  Councillor  Speeding  as  vice-chairman. 

Sanction  has  been  received  by  West  Ham  ('ori)oration  to  a  loan  of 
£18,000  for  linking  up  with  the  liford  and  Barking  electric  ity  works. 

Wrexham  Corporation  has  applied  to  the  Elect  ricity  ('ommissioners  for 
sanction  to  borrow  £14,700  for  extending  electric  supply  mains  to  the 
800  houses  at  .\cton  Park.  The  Cotmcil  has  referred  back  a  projiosal  to 
increase  the  salaries  of  the  station  8U|ierintendent  and  four  charge 
engineers,  so  as  to  comply  with  the  demands  of  the  T'M'.E.A. 

There  are  at  present  524  electricity  consumers  at  Malvekji,  an  increase 
of  52  compared  wit'i  last  year.  In  view  of  the  largely  increased  load, 
it  has  been  found  necessary  to  overhaul  the  sub-stations,  and  a  UtO  kw. 
transformer  is  to  be  installed  at  the  Church-street  sub-station. 

Mansfield  Corporation  has  applied  to  the  Electricity  Commissioners 
for  authority  to  increase  the  maximum  charge  for  electricity  allowed  by 
its  Provisional  Order.  It  is  jjroposed  to  obtain  power  to  make  a  charge 
not  exceeding  Is.  per  unit,  but  at  present  the  maximum  will  i)e  lOd. 

Poeciiester  Corporation  is  applying  to  the  Electricity  Commissioners 
for  a  Special  Order  to  authorise  the  Corporation  to  purchase  the  under- 
taking of  the  County  of  Dorset  Electric  Supply  Company,  Ltd.,  and  to 
generate  and  distribute  electrical  energy  in  the  borough. 

The  Bolton  (General  Purposes  Committee  has  decided  not  to  grant 
applications  made  by  Corporate  officials  in  the  Electricity.  Tramways 
and  other  departments  for  increases  of  salary,  on  the  ground  that  the 
position  was  sufficiently  met  by  the  grant  'of  the  Civil  Services  war 
bonus. 

Derby  Electricity  Committee  has  rejected  a  proposal  to  employ  direct 
labour  on  the  extension  of  the  electricity  station  buildings,  and  a  tender 
has  been  accepted,  at  £45,970,  for  the  work.  It  has  also  been  decided 
to  seek  sanction  to  borrow  a  further  sum  of  £10,000  to  cover  the  estimated 
additioiuil  cost  of  the  machinery  and  buildings. 

Unhke  most  electric  supply  undertakings  Stoke-on-Trent  Corjiora- 
tion  is  happy  in  being  able  to  redui^e  the  price  of  electric  current.  It 
has  been  decided  that  as  from  the  Seiitember  quarter  meter  readings  the 
charges  for  power  supply,  heating,  cooking,  and  apparatus  used  in  con- 
junction therewith,  are  to  be  reduced  by  25  per  cent.,  and  the  private 
lighting  charges  by  35  per  cent. 

At  a  meeting  of  the  Home  Counties  (No.  9  Area)  District  Joint 
Board,  on  the  22nd  ult.,  it  was  reported  that  the  following  members  had 
been  nominated  bv  the  E.P.E.A.  to  sit  on  the  employees  side  :  Messrs. 
H.  M.  Bowman  and  A.  T.  Bullen  (Bedford),  F,  Chipiell  (Colchester), 
H.  A.  Kell  (Luton)  and  E.  E.  Pope  and  H.  Wilson  (Maidstone).  Mr. 
Wilson  has  been  elected  vice-chairman  of  the  joint  board,  and  Mr.  Bullen 
will  act  as  secretary  for  the  staff  members  side. 

A  conference  of  local  authorities,  representing  the  City  of  Worcester 
and  the  Southern  part  of  the  County,  was  held  last  week  to  consider  the 
formation  of  a  joint  Electricity  Authority,  but  the  conference  was 
adjourned  in  order  to  obtain  information  as  to  the  capital  outlay 
involved,  and  the  anticipated  revenue,  and  how  it  is  proposed  that 
the  new  board  should  be  constituted.  It  was  decided  to  object  to  the 
districts  being  included  in  the  South-West  Midlands  area. 

Extensions  of  plant,  involving  an  expenditure  of  £1,50,000,  are 
proposed  by  Accrington  Electricity  Committee,  and  the  Council  are 
asked  to  apply  for  sanction  to  the  "scheme.  The  new  i)lant,  which  is 
required  to  meet  the  growing  demand,  includes  a  5,000-kw.  turbo- 
generator, condenser  and  auxiliaries :  switchgcar  and  cables ;  two 
1,000-kw.  rotarv'  converters  and  switchgear  ;  four  25,000  lb.  wat«r-tube 
boilers,  superheaters,  econoraisers,  stokers  and  coal-handling  plant. 

Notices  of  increases  in  the  charges  for  ele(  trh  ity  in  Newcastle- 
on-Tyne  and  Gateshead  have  been  given.  The  Newcastle-upon-Tyne 
Electric  Supply  Company  will  charge  Od.  per  unit  net  for  lightmg, 
and  for  heating  2|d.  per  iniit,  but  the  office  tariff  (for  business  premises 
only)  will  be  a  fixed  charge  of  £1  for  each  winter  quarter  and  5s.  for 
each  summer  quarter,  plus  Ijd.  ]ier  unit.  .\  discount  of  5  per  cent, 
will  be  allowed  for  electricity  supplied  for  heating  purposes,  provided 
yirompt  pajanent  is  made.  In  Gateshead  the  County  of  Durham 
Electrical  Power  Distribution  Company  will  charge  ti.Ul.  per  unit  for 
lighting,  and  2id.  for  heating.  The  office  tariff  for  heating  (business 
))remises  only)  is  a  fixed  charge  of  £1  for  each  winter  quarter  and  os. 
for  each  summer  quarter,  plus  P,d.  per  unit,  with  a  discount  of  5  per 
cent,  for  lighting  and  heating,  provided  prompt  payment  is  made. 

On  the  presentation  to  EDiNiitUGii  Corporation  of  the  report  of 
Mr  Alex.  Kennedy  on  the  Portobello  power  station  and  sub-stations 
last  week.  Bailie  Robertson  called  attention  to  the  enormous  increase 
in  the  cost  of  the  works.  Two  vears  ago  the  estimated  cost  of  the 
machiner\'  and  plant  was  £490,000,  and  the  actual  cost  or  estimate  at 
present  w'as  £033,000,  an  increase  of  £143,000,  and  the  total  cost  of  the 
work  apjiarently  came  to  £1,750,000. 

Mr.  Bruce  Lindsay.  Convener  of  the  Electricity  Committee,  said  he 
was  not  in  a  position  to  go  into  the  matter  in  detail.  The  report  spoke 
for  itself  in  pointing  out  that  the  increased  cost  on  the  items  referred  to 
was  a  little  under  30  per  cent.,  which  was  considerably  less  than  might 
have  been  anticipated  in  view  of  the  advances  in  rates  paid  to  labinir 
and  the  increased  cost  of  materials,  coal  and  railway  transport.  He 
thought  they  had  reached  the  extreme  point  in  the  matter  of  prices. 

Ultimately  it  was  decided  to  receive  the  report,  and  tenders,  to  the 
amount  of  £53,488  for  coal  and  ash   har.dlirg  plant  were  r.ccepted. 
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Electric  Traction. 

Newcastle-on-Tyne  Tramways  Committee  have  dealt  leniently 
with  the  men  whom  they  suspended  for  refusing  to  work  on  Christmas 
Day.  The  Committee,  after  hearing  a  deputation  who  asked  for  clemency 
stating  that  the  men  realised  tliat  they  had  put  themselves  in  a  wrong 
position,  decided  to  re-instate  the  men. 

An  inquiry  was  recently  held  into  the  application  of  Blackpool 
Corporation  for  sanction  to  borrow  £18,000  for  alterations  at  the 
Corporation's  Rigby-road  stables,  in  order  to  provide  a  new  tramway 
depot.  The  Corporation  recently  acquired  the  Blackpool  &  Fleetwood 
Tramroad  Company,  and  more  accommodation  is  required  for  cars  and 
engineering  works. 

The  Industrial  Court  has  issued  its  award  on  the  claim  of  the  LrvEK- 
POOL  Corporation  tramway  employes  for  increased  wages,  &c.  The  men 
are  to  receive  an  advance  of  4s.  6d.  per  full  ordinary  week,  but  the  de- 
mand for  a  rearrangement  of  the  48  hours'  week  has  been  rejected,  and 
no  alteration  is  made  in  the  practice  with  regard  to  payment  for  work 
done  on  Bank  holidays,  &c.  Shed  workers  receive  an  allowance  of  Is. 
a  night  for  each  night  worked,  and  pro  rata  for  part  thereof.  The  award 
takes  effect  as  from  the  beginning  of  the  first  dav  period  following  Dec. 
2  last. 

Taunton  Corporation  has  decUned  an  offer  of  the  Taunton  Electric 
Traction  Compauj'  to  sell  the  local  tramways  for  £7,000.  The  Corpora- 
tion is  demanding  an  increased  charge  for  current  which  the  company  is 
unable  to  pay.  At  the  last  meeting  of  the  Council  Mr.  Kingsburj'  said 
that  the  offer  might  be  thought  a  tempting  one  as  the  capital  outlay  on 
the  midertaking  had  been  £,35,000,  but  after  going  into  the  matter  the 
Tramway  Committee  could  not  see  any  prospect  of  making  the  undertak- 
ing pay.  If  the  company  gave  them  the  undertaking  it  would  be  unwise 
to  accept  it,  as  they  could  not  work  at  a  profit  with  the  present  high  cost  of 
electricity.     The  committee  would  prefer  motor  'busses. 

In  a  recent  interview  Sir  Thomas  Williams,  who  has  retired  from  the 
general  managei-ship  of  the  London  &  North- Western  Railway  Com- 
pany, and  has  become  a  director,  stated  that  the  most  far-reaching 
change  on  the  Company's  system  during  the  past  50  years  was  the 
electrification  of  the  line  to  Watford.  There  had  been  and  still  existed 
difficulties  affecting  the  development  of  the  electrical  service  between 
Euston  and  Queen's  Park  stations  arising  from  the  high  cost  of  materials, 
but  within  reasonable  time  the  linking  up  of  that  part  of  the  system  would 
be  completed.  The  effect  of  railways  in  50  years  had  been  greatly 
to  increase  the  value  of  suburban  property,  and  with  the  development  of 
the  suburban  service  had  grown  up  the  great  residential  districts  round 
.London  pouring  their  thousands  of  workers  into  the  City  dail}-. 

Institution  INotes. 

The  annual  dinner  of  the  Electrical  Contractors  Association 
(Incorp.)  is  to  be  held  on  Wednesday',  January  19th,  at  the  Connaught 
Rooms,  Great  Queen  Street,  London. 

A  Paper  on  "'  The  manufacture  of  Thermionic  \'alves  "  was  read  on 
the  16th  ult.  by  Mr.  E.  S.  B.  Staines,  of  the  Edison  Swan  Electric 
Company,  before  the  Birmingham  Wireless  Society  at  the  Jlidland 
Institute,  Birmingham.  The  author  dealt  fully  with  the  subject,  and 
at  the  conclusion  of  the  Paper  great  attention  was  attracted  by  the 
comprehensive  exhibit  of  valves  and  parts  on  view. 

An  additional  Informal  Meeting  of  the  Institution  of  Electrical 
Engineers  will  be  held  on  January  24th  for  the  purpose  of  discussing 
in  what  ways  the  Institution  can  be  made  more  useful  to  its  members. 
This  will  give  an  opportunity  to  membei-s  who  made  suggestions  at  the 
recent  meetings  in  connection  with  the  increase  of  subscriptions  to 
put  forward  their  views  on  the  subject.  .\s  it  is  expected  that  the 
attendance  at  this  meeting  will  be  larger  than  usual,  arrangements 
have  been  made  for  it  to  be  held  at  the  Institution  of  Civil  Engineers, 
at  6  p.m.  (instead  of  at  the  Chartered  Institute  of  Patent  Agents,  7  p.m.). 

At  the  December  meeting  of  the  Diesel  Engine  Users'  Association 
Mr.  C.  O.  JUlton,  A.M.I.E,E.,  Borough  Electrical  Engineer  of  Maiden- 
head, was  elected  President  for  the  ensuing  year,  and  Mr.  Percy  Still, 
M.I.E.E.,  M.I.Pet.Tech.,  Chief  Engineer  to  theChelsea  Electricity  Supply 
Company,  was  re-elected  lion,  secretary.  Messrs.  Napier  Prentice, 
M.LE.E.,  and  A.  E.  Farrow,  A.M. l.E.E.,' were  elected  membei-s  of  the 
general  committee  in  place  of  the  two  members  who  retire  at  the  end  of 
their  term  of  office.  The  present  members  of  the  standing  committee 
on  insurance  were  all  re-elected. 

The  honorary  Secretary's  annual  statement  showed  that  the  Associa- 
tion had  further  considerably  increased  its  membership  since  the  beuinnin" 
of  the  year.  The  stancUng  committee  on  Insurance  Against  Breakdown 
held  several  meetings,  and  an  amended  form  of  the  standard  policy  was 
adopted.  The  provisional  committee  of  the  Research  Association  for 
Liquid  Fuels  has  been  approved  by  the  Privy  Council  for  Scientific  and 
Industrial  Research,  and  the  Memorandum  "and  Articles  of  Association 
have  been  submitted  to  the  Department  of  Scientific  and  Industrial 
Research  with  a  view  to  making  application  to  the  Board  of  Trade  for  a 
license  to  register  the  Association. 

During  the  year  Mr.  Geoffrey  Perter's  "  Notes  on  the  Wear  of  Diesel 
Engines "  were  published,  together  with  a  re])ort  of  the  instmctive 
discussion  which  followed,  titlier  subjects  on  which  Papei-s  were  read 
and  discussed  were  "  (tbturatore,"  by  Mr.  W.  Fcnnell,  and  "The  Re- 
covery of  Lubricating  Oil."  by  Mr.  A.  J.  Wilson.  Several  meetings  were 
taken  up  with  disciissions  on  Connecting  Rod  Bolts,  th.eirlife  and  periodic 
renewal  or  heat  treatment.  These  discussions  have  been  summarised 
and  published  as  a  Report. 


Imperial  and  Foreign  Notes. 

It  is  stated  that  the  Mysore  Government  is  considering  a  suggestion 
to  further  utilise  the  waters  of  the  Cauvery  by  erecting  power 
stations  at  the  Shimisha  Falls  and  the  Makadatu  Falls. 

In  a  recent  report  the  manager  of  the  water  works  and  electric-lighting 
department  at  Valletta  (Malta)  states  that  the  present  generating 
plant  is  inadequate  and  there  is  an  increasing  demand  for  current,  not 
only  from  localities  where  mains  are  laid,  but  also  from  outlying  centres 
such  as  Rabato,  Zebbug,  Curmi,  Hamrun.  Zeitun  and  Paula,  from  which 
over  61X1  applications  have  been  received.  In  view,  however,  of  the 
risk  of  breakdowns  and  the  suspension  of  the  ser^-ice  for  indefinite  periods, 
mains  extensions  will  not  be  undertaken  before  the  generating  station 
can  meet  the  heavier  demand.  A  new  generator  must  be  provided,  and 
it  is  hoped  that  it  will  be  found  possible  to  place  the  order  very  soon,  so 
astoenable  the  department  to  put  thenew  plant  in  service  during  1921. 


H.M.  Consul  at  Vienna  reports  a  start  was  made  on  the  23rd  ult.  with 
the  construction  of  the  Strubklamn  power-station.  It  is  anticipated 
that  the  work  will  be  completed  by  Dec,  1921.  The  total  cost  will  be 
54  million  crowns,  which  will  be  covered  by  a  loan  of  80  million  crowns 
from  the  municipality  of  Salzburg. 

A  visit  has  recentlj-  been  made  to  Switzerland  by  the  Director-General 
of  the  Finnish  Railways  (M.  B.  Wuolle)  in  order  to  study  the  electri- 
fication of  railways,  and  he  has  announced  that  proposals  are  being 
considered  for  converting  the  Finnish  State  R.ailway'S  to  electric 
traction.  Plans  and  estimates  for  the  work  will  be  prepared  during 
tlie  year. 

The  Sociedad  Hidro-Electrica  Espanola  has  been  granted  permission 
to  supply  current  from  the  Albacete  power  station  to  the  Sierra  Alma- 
grera  (Province  or  .\lmeria)  for  use  in  silver  lead  mines.  Mr.  A.  W. 
Harrison,  British  Vice-Consul  at  Garruch,  anticipates  that  electric 
mining  plant  will  be  required  in  connection  with  this  scheme,  and  he  is 
desirous  of  receiving  catalogues  from  British  makers  of  such  plant. 

The  shareholders  of  the  Siemens  &  Halske  Elektricitats-Gesellschaft, 
of  Berlin,  have  approved  the  arrangements  for  amalgamating  the 
company  and  the  other  Siemens'  interests  with  the  Rhine-Elbe  Union, 
one  of  Hugo  Stinnes'  trust  creations.  The  Sielnens  &  Halske  one  will 
increase  its  capital  to  260,000,000  marks  by  the  issue  of  130,000,000 
preferred  and  4,000,000  ordinary  shares.  The  fusion  is  expected  to 
make  the  company  independent  of  market  fluctuations  in  raw  materials 
and  to  increase  the  company's  technical  and  commercial  efficiency. 

It  is  reported  that  Herr  Hugo  Stinnes,  the  German  industrial  magnate, 
has  accepted  the  offer  by  the  Soviet  Government  of  a  monopoly  for  the 
"  Electrification  "  of  Russia.  Herr  Stinnes  is  associated  in  the 
matter  with  the  Borsig-Siemens-Schuckert  Company  and  Krupps,  and 
he  will  send  a  commission  to  Russia  to  study  the  immense  project. 

It  is  also  announced  that  the  Soviet  Government  has  prepared  a  big 
programme  of  economic  development  which  will  involve  the  extensive 
use  of  electric  power.  It  is  proposed  to  construct  electricity  stations  in 
the  peat  bogs,  and  to  transmit  the  energy  within  a  racUus  of  200  km. 
It  is  expected  that  a  greater  u.se  of  electric  power  will  minimise  the  use 
of  oil  and  permit  Russia  to  export  its  superfluous  stock  in  exchange  for 
machines.  The  regions  suffering  from  drought  will  be  irrigated,  and  the 
land  suttering  from  too  much  water  drained  by  means  of  electric  pumps. 
It  is  in  reconstruction  of  transport  that  electricity  will  play  the  leading 
role,  as  the  railway  system  will  be  converted  to  electric  traction.  Elec- 
tricity will  also  be  used  extensively  in  the  refining  of  metals  and  other 
purposes.  The  work  of  "  electrification  "  is  estimated  to  take  10  years, 
and  it  is  proposed  to  construct  27  electric  stations,  the  first  station  being 
in  the  Don  basin.  The  programme  is  an  ambitious  and  interesting  one, 
and  it  remains  to  be  seen  how  far  it  can  be  realised  under  present  con- 
ditions. 

Bankruptcies  and  L<ianidatlons. 

Chas.  Carlisle  Thompson,  electrician,  &c.,  formerly  trading  at  7!S, 
Salisburj'-street,  Hull,  has  been  adjudicated  bankrupt. 

A  petition  presented  by  Messi-s  R.  Johnston  &  Company,  Ltd.,  for 
the  winding  up  of  Electrical  Industries,  Ltd.  (electrical  engineers) 
will  be  heard  in  the  High  Court  of  Justice,  London,  on  Jan.  18. 

The  estates  of  Alex.  Stewart  Eraser,  electrician,  Olive  Cottage, 
Viewmount-road,  Banchory,  Kincardineshire,  have  been  sequestrated. 
Meeting  to  elect  trustee  and  commissioners  will  be  held  on  Jan.  7  at  the 
Imperial  Hotel,  Aberdeen. 

A  meeting  of  creditors  of  Peitchett  &  Gold  and  Electrical  Power 
Storage  Company',  Ltd.  (in  vol.  Uq.),  will  be  held  at  50,  Grosvenor- 
gardens,  London,  S.W.,  on  Jan.  19.  The  Company  is  in  voluntary- 
liquidation  for  the  purpose  of  the  sale  of  its  undertaking  to  Pritchett  & 
Gold  and  E.P.S.  Company,  Ltd.     All  creditors  will  be  paid  in  full. 

The  public  examination  of  Thos.  McClelland  De  Blngham,  engi- 
neer, 3,  Longridge-road,  Earl's  Court,  London,  took  place  recently  at 
the  London  Court  of  Bankruptcy.  Debtor  said  since  a  previous  failure  in 
the  year  1906,  and  mitil  the  outbreak  of  war  in  1914,  he  was  engaged  in 
experimenting  and  perfecting  his  own  system  of  wireless  telegraphy  and 
telephony.  His  aiiparatus  was  removed  as  part  of  a  general  measure, 
imder  tlie  Defence  of  the  Realm  Act.  He  carried  on  liis  operations 
under  the  style  of  the  De  Bingham  M'ireless  Telegraph  Company,  and 
later  as  the  De  Bingham  Submarine  S\nidicate.  The  patents  on  his 
inventions  had  all  expired.  His  activities  practically  ceased  when  the 
Postmaster-CJeneral  took  away  his  apparatus  and  licence. 
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Miscellaneous. 

On  iirc{)uiit  iif  till'  inin'asnl  liiiiil  Imic  nilc\s  iti  tlii.s  country  and  in 
North  Anu'iiia  Maui'oni's  Wirklkss  I'klkchai'H  Company  has  raised 
its  c  hargus  for  ordinarj-  full  rate  Transatlantic  wireless  telegrams  by  one 
penny  jjer  word  as  from  the  1st  inst. 

A  ix'cent  issue  of  "The  (iraphic"  contains  an  interesting  illustrated 
account  by  Mr.  George  K.  .Sims  of  the  works  of  Jlessi-s.  Joiin  Browx 
&  CoMrANY,  of  Sheffield.  This  system  of  educating  the  ])ublic  in  the 
details  of  our  great  industrial  processes  is  one  that  we  should  like  to  see 
e.\tended. 

Wireless  telkimionv  is  to  be  introduced  by  the  Mkrsky  Dock  axi> 
Hakboub  Board  in  order  to  pn.)\'idc  means  of  communication  bctwci-n 
the  Board's  headquartci's  at  l^iverpool  and  the  Bar  Lightship  (14  miles 
distant)  at  the  entrance  to  the  Mersey  channel.  The  installation  will 
supersede  wireless  telegraphy  and  jtermit  of  much  quicker  transmission 
of  messages  and  instructions  to  pilots  and  ships. 

The  annual  reunion  of  the  Penzance  Staff  of  the  W'e.stern  Union 
TELK(iHArH  Company  took  place  on  Saturday,  when  4odined,  under  the 
chairmanship  of  Mr.  T.  O'Donoghue.  superintendent  of  the  station. 
A  number  of  guests  weit-  invited  to  the  musical  evening  which  followed. 
A  long  and  a  good  musical  programme  was  performed,  and  at  the  close 
the  visitoi-s  lirank  the  health  of  the  superintendent  and  his  staff. 

The  girls  of  the  staff  of  the  Edison  Swan  Electric  Company,  Ltd., 
gave  a  New  ^'ear's  Eve  supper,  concert  and  dance  on  Friday  last  in  the 
staff  cafe  at  I'onders  End.  A  merry  company  of  about  eighty  sat  down 
to  an  excellent  repast  under  the  chairmanship  of  Mr.  J.  W.  Elliott,  joint 
sales  manager.  A  concert  followed,  and  at  its  conclusion  an  adjourn- 
ment was  made  to  the  boys'  canteen  for  dancing,  and  a  programme  of 
10  dances  was  gone  through  to  the  music  of  the  Etliswan  Orchestra  (Mr. 
S.  Dean,  conducting),  Mr.  K.  Swallow  acting  as  M.C. 

On  the  23rd  ult.  Messrs.  Jonas  &  Colver,  Ltd.,  pleaded  guilty  at  the 
Sheflield  Police  Court  to  a  i-harge  of  having  WORK  DONE  ON  A  H.T. 
swiTCHBOAKi),  the  whole  of  the  board  not  having  been  made  "  dead," 
or  the  portion  on  which  work  was  being  done  w'as  not  "  dead  "  or 
screened.  A  man  named  Booth,  who  was  cleaning  the  cage  of  tlie 
board,  fell  and  came  into  contact  with  the  live  portion  and  was'  rendered 
unconscious.  The  defence  was  that  the  man  acted  irregularly  in  clean- 
ing the  inside  of  the  cage  without  first  si)eaking  to  his  sujieriors.  The 
firm  were  fined  £30. 

An  INQUEST  was  held  at  Carnarvon  on  Tuesday  upon  Hvgh 
Roberts,  who  was  re>cently  killed  at  Cefndu  Wireless  Station.  The 
jurj'  found  that  his  death  was  caused  by  coming  into  contact  with  a 
live  wire,  and  added  a  rider  recommending  that  the  Board  of  Trade 
or  some  other  Government  department  should  sec  that  every  possible 
protection  was  given  to  workmen  at  wireless  stations. 

Mr.  Quick,  engineer,  said  he  found  Roberts  on  his  back  in  the  gallery 
of  the  station,  close  to  the  high-tension  wire,  but  he  had  no  right  to  go 
there  without  instructions.  Mr.  Woodward,  engineer  in  charge,  said 
they  were  not  supposed  to  report  any  accident  to  any  Government 
department. 

The  Coroner  expressed  a  hope  that  further  inquiries  would  be  made 
into  the  matter  to  see'  if  anything  could  be  done  to  prevent  similar 
accidents  in  future. 

It  is  announced  that  the  new  Telephone  Rates  and  Charges  will 
be  introduced  on  April  1  next.  No  fresh  legislation  is  required,  the 
sanction  of  the  Treasure  only  being  necessary.  As  the  Commons  Select 
Committee  endoi^ed  the  Departmental  Committee's  recommendations, 
no  delay  in  obtaining  this  sanction  is  likely.  It  has  been  suggested 
that  those  who  use  an  instrument  up  to  10,000  calls  per  annum  (5,000 
each  way)  and  thus  overload  their  line  and  impair  its  efficiency,  will 
be  compelled  to  take  a  second  instrument.  There  is  no  intention  of 
interfering  with  a  subscriber's  use  of  his  telephone  to  the  full  extent  of 
its  capacity,  but  where  2.5  per  cent,  of  the  calls  put  through  to  subscribers 
are  '■  engaged "  such  subscribers  will  be  required  to  have  a  second 
instniment.  It  is  also  understood  that  the  recommendations  of  the 
Select  Committee  that  some  modification  in  the  proposed  new  tariff 
for  private  telephone  wires  should  be  made  and  a  rebate  given  to  large 
users  will  be  complied  with  before  the  new  scheme  comes  into  ojjeration. 
In  the  meantime  there  is  growing  opposition  from  business  and 
commercial  houses  to  the  pro])osed  increase  of  charges,  and  the  F.B.I., 
Ihe  London  Chamber  of  Commerce,  and  other  organisations  are  joining 
in  the  op])osition. 

Obituary. 

The  death  occurred  on  the  20th  idt.  of  .Mr.  C.  J.  Gale,  Secretary  of  the 
Topsham  Electric  Light  Company,  Ltd. 

The  death  occurred  on  the  I9th  ult.  of  Aid.  Richard  Ip.vin-.  Chairman 
of  the  Tynemouth  Electricity  Committee. 

Mr.  Frederick  Wm.  Cross,  electrical  engineer  of  the  Tamworth 
Co-operative  Society,  has  been  killed  as  the  result  of  an'  accident. 
His  head  was  severely  crushed  between  two  motor  lorries. 

The  death  is  announced  of  .Mr.  Robert  McLean,  manager  of  the  States 
of  <iuenisey  telephone  department,  which  took  place  somewhat  suddenly 
on  the  30th  ult.  Mr.  Mcl>ean  was  born  in  Musselburgh,  in  1809,  and  in  1885" 
he  joined  the  staff  of  the  National  Telephone  Company  in  Edinburgh. 
Subsequently  he  was  engaged  on  telephone  work  at  Manchester.  Later 
he  went  to  I^nd<m  as  chief  inspector  to  the  Mutual  &  New  Telephone 
Companies,  and  then  to  Birmingham,  Cardiff  and  Nottingham  as  local 
manager  m  each  town.  Mr.  Mcl^-an  while  local  manager  at  Binnincham 
was  associated  with  Mr.  K.  Munro,  who  was  chief  electrician  there^  and 
was  instrumental  in  getting  thelatter  appointed  to  (iucmsey,  where-  they 
have  worked  together  for  23  years.  Deceased  was  appointed  manager 
and  engineer  to  the  Guernsey  States  telephones  in  May.  1900. 


Personal  and   Appointments. 

Halifax  Tramways  Conimittci-  again  re'commcnd  the  Town  Council 
to  confirm  the  ajipointment  of  Mr.  ,1.  W.  Galloway,  tramways  engineer, 
as  general  manager  of  the  tramways,  for  one  year,  at  £700  [xsr  annum. 

Lieut. -Col.  F.  A.  Cortcz-Leigh,  chief  electricalengineerof  the  L.  &  N.W. 
Railway  ComiJany,  has  been  added  to  the  committee  which  has  Ijeen 
fi>rmed  in  connection  with  the  establishment  of  a  Chair  of  Hydro- 
Kli-ctrics  at  the  ITniversity  College  of  North  Wales. 

In  the  published  li.st  of  New  Year  Honours  we  notice  the  following 
recipients  who  are  connected  with  the  electrical  engineering  and  allied 
industries  : — 

Jl(iroi). — Sir  Wm.  Beardmore,  Bart.,  chairman  and  managing  director 
of  Wm.  Beardmore  &  Company,  Ltd.,  and  a  director  of  Vickers,  Ltd., 
anfl  other  companies. 

I'riri/  CmmciUnr. — Aid.  Sir  Andrew  Beattie,  D.L.,  chairman  of  the 
Provincial  Tramways  Company  and  its  subsidiary  companies. 

liarunet. — Fredk.Mills,  D.L.",  J.P.,  chairman  ofEbbw  Vale  Steel  &  Iron 
Company. 

Kiiir/hl^. — Andrew  Rae  Duncan,  Coal  Controller;  Harrj'  Vernon 
Kilvcrt,  J. P.,  Director  of  Lancashire  Dynamo  and  Motor  CompaTiy ; 
Ernest  Fitzjohn  Oldham,  deputy  chairman,  and  Wm.  Peter  Ryiands, 
President  of  Federation  of  British  Industries ;  Prof.  Jas.  Walker, 
Professor  of  Chemistry,   Univereity  of  Edinburgh. 

C.S.I.- — GieofTrey  Rotlie  Clarke.  O.B.E.,  Director  General  of  Indian 
Posts  and  Telegraphs, 

Business   Items,  &c. 

The  new  address  of  the  Ebonestos  Insulators,  Ltd.,  is  Excelsior  Works, 
Rollins-street,  Canterbury-road,  S.E.15.  The  telegraphic  address  and 
telephone  number  are  unchanged. 

The  London  offices  of  the  Chloride  Electrical  Storage  Company, 
Ltd.,  have  been  removed  to  57,  Victoria-street,  S.W.  1,  The  telephone 
numbers  (442  and  445  Victoria)  remain  unaltered.    . 

As  the  Electrical  Engineering  &  Equipment  Company  are 
moving  their  stores  to  larger  premises,  thej-  announce  that  they  are 
selling  the  whole  of  their  stock  at  enormously  reduced  prices.  They 
liave  a  large  quantity  of  lanijjs,  cable,  switch  gear,  motors,  &c. 

Messrs.  Donovan  &  Company',  of  Birmingham,  notify  that,  owing 
to  increased  business,  they  have  been  obliged  to  take  additional  premises 
at  10,  Cornwall-street,  which  will  be  used  for  bulk  stores  of  electrical 
accessories — cable,  conduit  and  "  Safuse  "  switchgear.  The  offices  and 
.sales  department  will  remain  at  47,  Cornwall-street. 

The  London  Electric  Firm,  makers  of  searchlight  projectors,  lamp 
lowering  gear,  Ac,  Brighton-road.  Croydon,  ask  us  to  publish  a  request 
tliat  all  communications  for  them  shall  be  sent  to  that  address,  and  not 
to  an  address  in  High  Holbom,  which  apjwared  in  their  entry  in  the  last 
edition  of  our  "  Electrical  Trades'  Directory  and  Handbook." 

Messrs.  Alfred  Herbert,  Ltd..  of  Coventry,  have  recently  been  appointed 
sole  distributors  for  the  Cataract  line  of  precision  lathes  manufac- 
tured by  Messrs.  Hardinge  Bros.  (Inc.)  of  Chicago,  U.S.A.  In  Bulletin 
No.  18,  illustrated  details  are  given  of  the  various  designs  of  lathes  manu- 
factured by  the  company  which  enjoy  a  high  reputation. 

Messrs  Alfred  Herbert.  Limited,  have  also  been  appointed  sole 
distributors  for  Cireat  Britain  and  Ireland  for  the  sale  of  the  fine  precision 
measuring  instruments  manufactured  by  the  Soc.  Anon,  des 
Etablissements  P.  Roch,  of  Rolle,  Switzerland.  The  goods  include 
\'emier  calipers,  sliding  gauges  for  measuring  depths,  gear-tooth 
Verniers  and  sjjecial  combination  Vemier-caliper-and-height  gauges. 
These  tools  have  long  borne  a  reputation  for  their  quality  and  high 
precision  of  accuracy.  Large  stocks  are  being  placed  in  all  the  depots 
of  Messrs.  Alfred  Herbert,  Ltd.,  throughout  Great  Britain. 

Catalogues,  Price   Lists,  &c. 

Their  .Tanuary  list  of  d.c.  and  a.c.  motors  in  stock  has  been  issued  b}' 
Messi-s.  HiGGS  Bros.,  of  Sand  Pits.  Birmingham. 

Messrs.  R.  B.  Hand  &  Company,  Ltd.,  63,  High  Holbom,  W.C.I. 
have  issued  a  price  list  of  electrical  fittings,  cables,  conduits  and 
accessories. 

A  pamphlet  pubUshed  by  Messrs.  Holz  &  Company,  Inc.,  of  New- 
York,  is  devoted  to  a  history  and  illustrated  description  of  the  Burrows 
Defectoscope  and  M.\gnetic  .\nalyseb  for  the  inspection  of  steel 
rails,  rods,  cable  and  other  steel  and  iron  stock  of  uniform  section. 

A  variety  of  domestic  electric  appliances,  including  cookers,  boilers, 
bed-warmers,  heating  pads,  irons,  &c.,  is  listed  and  priced  in  the  catalogue 
of  the  Photector  Company.  Ltd.,  Central  Hall,  Southall.  Copies  will 
be  sent  to  the  trade  on  application. 

Messrs.  Alfred  Herbert,  Ltd.,  of  Coventrj',  who  are  agents  in  Great 
Britain  for  the  Lodge  &  Shipley  Lathes,  have  issued  an  interesting 
brochure  giving  examples  of  turning  on  the  manufacturing  lathe.  The 
Lodge  &  Shipley  Machine  Tool  Company,  of  Cincinnati,  O.,  claim  to  be 
the  largest  exclusive  lathe  manufacturers  in  the  world,  and  in  the 
pam))hlet  various  samples  are  illustrated  by  line  drawings,  particulars 
of  the  material,  and  the  time  taken  being  indicated  in  each  case. 

The  Sun  Electrical  Company,  Ltd.,  118-120,  Charing  Cross-road. 
W.C.2,  have  issued  their  catalogue  of  domestic  electrical 
apparatus.  Full  particulars  and  prices  are  given  of  a  complete  range 
of  electrically  operated  articles  for  household  use,  including  irons, 
kettles,  tea-pots,  coffee-urns  and  percolators,  electric  heating  utilities, 
boiling  and  warming  plates,  cooking  stoves,  &c.,  also  electric  glue-pots 
and  soldering-irons  for  ndustrial  use.  Copies  of  the  catalogue  may  be 
obtained  on  application  to  the  company. 
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Tenders  Invited  and  Accepted. 

C'amberwell  (London)  Council  require  tenders  by  Feb.  7  for  the  supply 
o{  stores,  including  electric  lamps  and  fittings.  Fonns  of  tender  from 
the  Borough  Engineer. 

Leyton  Urban  Council  require  tenders  by  Jan.  1 1  for  electric  wiring 
in  142  houses  on  the  Barclay  estate.  Specifications  from  Mr.  J.  H. 
Jacques,  2,  Fen-court,  Fenchurch-street,  London,  E.C.3. 

Manchester  Tramways  Committee  want  tenders  by  Jan.  11  for  the 
supply  of  electric  welding  equipment  for  welding  rail  joints.     Specifica- 
.  tions,  &c.,  from  the  General  Manager,  55,  Piccadilly,  Manchester. 

Tenders  are  invited  for  a  5,000  kw.  three-phase  turbo-alternator  for 
the  Commune  of  Ixellis  (Binssels).  Specification  (in  French)  at  the 
Department  of  Orerseas  Trade,  35,  Old  Queen-street,  S.W.I. 

Tenders  will  be  received  until  the  .end  of  Febi-uary  for  six  electric 
cranes  and  coal-handling  plant  for  the  Loubet  Bassin,  Boulogne. 
Specifications  (in  French)  at  the  Department  of  Overseas  Trade,  35,  Old 
Queen-street,  Westminster,  S.W.I. 

Tenders  a(te  required  by  Feb.  3  for  12  months'  supply  of  lighting 
fittings,  lamps,  switches,  cables,  meters,  tubes,  &c.,  to  Halifax  Elec- 
tricity Department-     Forms  of  tender  from  the  offices, 

Tenders  are  also  wanted  by  Febniaiy  3  for  12  months'  supply  of  stores 
to  Halifax  Tramw.ays  DErAKTMEXT,  including  lighting  fittings,  insulat- 
ing materials,  cable,  wires,  trolly  and  overhead  line  material,  castings, 
oils,  &c.  Forms  of  tender  from  the  Tramways  Engineer,  Skircoat-road, 
Halifax. 

Antwerp  Municipal  Council  invite  tenders  for  supply  and  erection 
of  rotary  converters  with  switchboard  for  Wharf  No.  77  of  the  Bassin 
Canal.  Tenders  by  noon  Feb.  L  Specifications  (in  French)  may  be  seen 
at  the  Department  of  Overseas  Trade.  35.  Old  Queen-street,  .S.W.I. 

Tenders  are  invited  by  Jan.  26,  1921,  for  the  supply  and  delivery  to 
the  Postmaster-General's  Department,  State  of  Queensland,  of  tele- 
phone apparatus  and  parts  (schedule  509).  Tender  forms  at  office  of 
High  Commissioner  for  Australia,  406,  Australia  House,  Strand,  W.C.2. 
Amongst  requirements  of  the  Bulgarian  State  Railw.\ys  Depart- 
ment are  telephone  and  telegraph  materials,  electrical  installation 
material  for  coal  mines,  machine  tools  and  railway  stores.  List  can  be 
seen  at  the  Department  of  Overseas  Trade,  35,  Old  Queen  Street,  S.W.I. 
Pretoria  (Transvaal)  municipality  requii'e  tenders  by  March  10  for 
one  20  ton  overhead  crane,  six  boilers  to  evaporate  18,000  lb.  an  hour 
each  at  3.50  lb.  pressure  ;  three  3,000  kw.  steam  turbo-generators,  with 
condensing  plants  ;  and  five  750  kw.  converters.  Specification  from  the 
Town  Clerk. 

Tenders  are  inrited  up  to  March  2  for  the  supply  and  dehverytothe 
Australian  Postmaster-General's  Department,  State  of  South 
Australia,  of  (a)  telephone  parts  (Schedules  558  and  559) ;  and  (b) 
telegraph  and  telephone  materials  (Schedule  560).  Tender  forms 
from  the  High  Commissioner  for  Australia,  406,  Australia  House, 
Strand.  London,  W.C.2. 

Durban  (Natal)  Corporation  require  tenders  by  Jan.  26  for  telephone 
cable  (air-space  and  paper  insulated  type),  paper  sleeves,  pipes  and  other 
electrical  accessories.  The  Corporation  also  want  tenders  by  Feb.  16, 
for  a  1,000  kw.  rotary  converter,  with  transformers.  Specifications 
at  the  Department  of  Overseas  Trade,  35,  Old  Queen  street,  S.W.I. 

The  City  of  Auckland  (N.Z.)  invite  tenders  for  the  supply  and  erection 
of  one  3,000  kw.  and  one  5,000  kw.  turbo-alternator,  rotary  converters 
(1,500  kw.  and  500  kw.)  switehgear  and  transformers,  also  water  tube 
boilers,  conveyor  pumps,  pipework  and  h.t.  and  l.t.  cables.  Specifica- 
tions, &c.,  from  the  consulting  engineers,  Messrs.  Preece,  Cardew  & 
Rider,  8,  Queen  Anne's-gate,  S.W.  1,  and  tenders  by  noon,  February  22, 
1921,  to  Mr.  Alex.  WyUie,  C/o.  Messrs.  Preece,  Cardew  &  Rider. 

The  Electricity  Commissioners  of  Victoria  (Australia)  invite  tenders 
for  the  supply  of  plant  and  material  required  for  the  Morwell  Power 
Scheme,  including  25,000-12, .500  kw.  turbo-alternators,  600  kw.  turbo- 
alternators,  transformers,  switehgear,  cables,  transmission  steel  towers, 
steel  telephone  poles,  &c.  Tender  forms  and  specifications  can  be 
obtained  from  the  Agent-General  for  Victoria,  Victoria  House,  Melbourne- 
place,  Strand,  London,  W.C.2,  and  drawings  can  be  seen  at  the  offices  of 
Messrs.  John  Coates,  &  Company,  Ltd.,  consulting  engineers,  at  the  same 
address.  Tenders  by  noon.  Feb.  24,  to  Mr.  R.  Liddelow,  secretary. 
Electricity  Commissioners,  673,  Bourke-street  West,  Melbourne. 

Stepney  (London)  Electricity  Supply  Committee  has  accepted  the 
tenders  of  W.  T.  Henley's  Telegraph  Works  Company  for  (a)  J-mile 
0.007  sq.  in.  lead-covered  cable,  £74  10s.,  and  (b)  i  mile  each  twin  and 
3-(ore  armoured  cable  and  J  mile  0.04  sq.  in.  3-core  armoured  cable,  £829. 

Hammersmith  (London)  Council  is  recommended  to  accept  the  tender 
of  the  Western  Electric  Company,  amounnting  to  £635  for  375  yards  of 
0.075  sq.  in.  six-core  e.h.t.  cable  for  connectiong  up  from  the  Council's 
present  main  to  the  generating  station  of  the  Chisiwick  Electric  Supply 
Corporation.  The  Council  is  also  recommended  to  accept  the  tender 
of  the  Westinghouse,Cooper  Hewitt  Company,  (at  £74S)for  three  mercury 
vapour  rectifiers,  with  switehgear,  for  charging  electric  vehicles. 

Bradford  Electricity  Committee  has  accepted  the  following  tenders  : 
T.  Broadbent  &  Sons,  40-ton  lifting  beam  ;  J.  Blakeborough  &  Sons,  one 
48  in.  retaining  valve  for  water  circulating  system  ;  Herbert  Morris,  Ltd., 
runway  for  riddling  hoppers  to  thice  boilers  ;  Ferauson,  Pailin,  Ltd., 
two  e.h.t.  transformer  switehgear  cubicles,  and  e.h.t.  switehgear  for  two 
feeders ;  Davenport  Engineering  Company,  two  cooling  towers ; 
Metropolitan -Vickers  Electrical  Company  and  Landis  &  Gyr,  year's 
supply  of  a.c.  meters. 


Patent  Record. 


SPECIFICATIONS  PUBLISHED 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  dale  on  which  the  application  was 
lodged  at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 
1920  Specifications. 
139,485  Benjamin  Electric  Manufacturing  Co.     Electric  circifit  closers.     (3,'3/15.> 
140,811  Siemens-Schukertwerke.      Alternating    current    dynamo-electric  machines 

(29/3/16.) 
148,748  Siemens-Schuckertwerke.     Field    magneto    for   dynamo-electric   machines. 
152,447  HucoNlOT.     Electric  musical  instruments.     (30/4/19.) 
152,556  Scott's  Shipbuilding  &  Engineering  Co.  &  Caparn.     Magnetic  clutches. 

(7/1/20.) 
152,572  Hope.     Cord-grips  for  electric  lamp  holders.     (10/6/19.  Divided  Application  on 
14,614,'19.) 

1915  Specifications. 
130,329  Western  Electric  Co.     Telephone  exchange  system.     (22/7/18.) 
132,499  Scintilla.     Interrupters  for  the  magneto-electric  ignition  machines  of  internal- 
combustion  engines.     (13/9/18.) 
132,799  LoRENz  Akt.-(jes.    Means  for  producing  electric  oscillations  by  an  electric  arc. 
(5/618.) 
A  self-induction  of  comparatively  large  size  is  connected  in  series  with  the  electric 
arc,  and  another  self-induction  of  similar  magnitude  is  connected  in  parallel  to 
the  first  self-induction  and  the  arc.     The  resultant  self-induction  opposed  to  the 
currents  which  flow  through  the  self-inductions  in  parallel  is  considerably  lowered 
by  the  parallel  connection  and  may  be  reduced  to  a  very  small  figure  if  the  two 
fields  are  intimately  coupled  with  each  other,  but  all  the  currents  that  pass  through 
the  two  self-induction  coils  in  series  are  opposed  by  the  total  value  of  these  self- 
inductances. 
5,684  B.  T.-H.  Co.     (G.  E.  (xi.)     Devices  for  controlling  electric  discharges  through 
vapours,  and  methods  of  operating  said  devices.     (15/4  15.) 
Relates  to  a  signalling  system  in  which  a  source  of  alternating  current  is  con- 
nected to  a  vapour  electric  arc  device  provided  with  means  for  continuously  ionising 
gas  therein  and  with  a  conducting  member  the  potential  of  which  is  adapted  to  be 
varied  in  accordance  with  the  signals  to  be  sent  in  order  to  time  the  starting  of 
successive  arcs  in  the  device  by  the  alternating  current,  the  energy  of  the  variable 
current  conducted  by  the  device  being  utilised  for  the  transmission  of  signals. 

1919  Specifications. 
Frecheville.     Electrically-operated  horns  for  motor-vehicles.     (23/6/19.) 
Smith  &  Powell.     Method  of  and  means  for  automatic  electric  control  of  the 
electric  energy  employed  upon  vehicles  with  electric  transmission.     (21/7/19.) 
Miller.     Alternating  current  motors  and  rectifiers.     (28/7/19.) 
Rutherford.     Electric  lamp  holders.     (8/8/19.) 

Western  Electric  (^.    (Western  Electric  Co.)    Electric  telegraph  system 
(27/8/19.) 

English  Sewing  Cotton  Co.  &  Bennett.     Devices  for  cutting  off  the  current 
of  electric  lifts  or  hoists  when  the  gates  or  doors  are  open.     (11/9;19.) 
Mascarenhas.     Electric  lamps.     (3/10/19.) 

Lewis.     Trolley  head  for  electrically-propelled  vehicles.     (11/10/19.) 
Speck.     Electrically-operated  hoisting-devices.     (13/10/19.)  i     ' 

Lenaghan.     Telephone  systems.     (23/4/19.)     (Divided  Application  on  152.702.) 
Lenaghan.     Automatic  telephone  systems.      23/4/19.)    (Divided  Application 
on  152,702.) 
NoBUHARA.     Rotary  electric  machines.     (17/11/19.) 


153.038 
153,058 

153,076 
153,112 
153,136 

153,146 

153,153 
153,158 
153,160 
153,167 
153,168 

153,179 


APPLICATIONS  FOR  PATENTS. 


Note. — Names  within  parentheses  are  those  of  communicators  of  inventions. 
July  7,  1920. 

19.686  Gesellschaft  fur  Drahtlose  Telegraphie.     Wireless  telegraph  transmitters. 

(12/9/18.  Germany.) 

19.687  Ges.    fur    Drahtlose    Telegraphie.    Wave    telephone    systems.     (17/1/19, 

Germany  1  t^ 

19.688  Ges.    fur   Drahtlose  Telegraphie.     Receivers  of  electric   waves.    (3/6/18, 

Germany.) 

19.689  Ges.  FUR  Drahtlose  Telegraphie.     Reception  of  electric  oscillations.   (2/5/16, 

Germany.) 

19.690  Ges.  fur  Drahtlose  Telegraphie.     Production  of  high-frequency  cuiients  in 

static  transformers.     (26.2/14.  Germany.)  , 

19,702  Jackson.     Detecting  presence  of  magnetic  bodies. 

19,756  Ges.  fur  Drahtlose  Telegraphie.  Electro-magnetic  wave  navigational  or 
direction-finding  systems.     (23/10/18.  Germany.) 

19  757  Ges  fur  Drahtlose  Telegraphie.  Electrical  high-frequency  current  trans- 
formers.    (29/7/15.  Germany.) 

19.758  Ges.  fur  Drahtlose  Telegraphie,     Electro-magnetic  wave  navigational  or 

diiection-finding  systems.     (3/6/18,  Germany.) 

19.759  Latour.     Telephone.  &c.,  systems.     (23y5/19,  France.) 

19.760  Latour.     Continuous    electro-magnetic    wave-transmitting    system.     (16,8/15. 

France.) 

19.761  Latour.    Thermionic  tube  amplifying- devices.     (30/11/18,  France) 

19.762  &  19.763  Latour.    Telephone,  &c.,  systems.     (25/6/15,  France.) 
19.789  Gross.     Incandescent  lamps.     (19/2/19,  Germany.) 

19,792  &  19,793  Tucker.     Apparatus  for  assembling  switches. 

19,799  Apple.     Armatures.     (19/11/14.  U.S.) 

19  801  Apple.     Aimatures.  &c.     (30/12/16,  U.S.) 

19',802,  19.803  and  19,804  Apple.    Commutators.    (22/1/17.  U.S.) 

19.805  Apple.     Armatures.     (29/1/17.  U.S.) 

19.806  Apple.     Armatures.     (22/1/17.  U.S.) 
19  808  Apple.    Commutators.    (14/2/18,  U.S.) 
19,809  Apple.     Armatures.     (14/2/18,  U.S.) 

19  811  Apple     Conductor    members    for    vibrating-current    controlling     legulatora 

(14/2/18,  U.S.) 
19,812  and  19,813  Apple.     Electric  machines.     (14,2/18.  U.S.) 

19.814  Apple.     Armature  cores.     (8/3/18.  U.S.) 

19.815  Apple.     Electric  machines.     (21/3/18,  U.S.) 
19  816  Apple  Armatures.     (27/4  18.  U.S.) 
19.817  Apple.     Armatures.     (7/5/18.  U.S.) 

19  818  Apple.     Inductor  elements  for  electric  machines.     (20,5/18.  U.S. 

19,819  Apple.     Armatures.     (20/5/19.  U.S.) 

19  821  Apple.     Current-controlling  devices.     (17/1/19.  U.S.) 

19.822  Apple.     Armatures.     (15/9/19.  U.S.) 

19,886  Ges.  FUR  Drahtlose  Telegraphie.    Multiplex  telephony.    (14/12/18,  Germany.) 

19.899  Ges.  fur  Drahtlose  Telegraphie.    Apparatus  for  generating  high-frequency 

currents  for  wireless  telegraphy  &c.     (19/1/15,  Germany.) 

19.900  Ges.   fur   Drahtlose  Telegraphie.    Arrangement   for   operating  relays  by 

electrical  oscillations.    (8/2/16,  Germany.) 

19.901  Ges.    fur    Drahtlose    Telegraphie.     Generation    of    electric    oscillations. 

(28/9/17.  Germany.) 

19.902  Ges.  fur  Drahtlose  Telegraphie.    Wirelesstelegraph  transmitters.    (22/12/17, 

Germany.) 

19.903  Ges.  FUR  Drahtlose  Telegraphie.    Cathode-ray  tubes.    (9/1/18,  Germany.) 

19.904  Ges.   fur   Drahtlose  Telegraphie.    Wireless  telegraph  receiveis.    (9/4/14, 

Germany.) 

19.905  Ges.  FUR  Drahtlose  Telegraphie.    Cascade  high-frequency  amplifiers.  (22/7/18 

Ormany.) 

19.906  Ges.    fur    Drahtlose    Telegraphie.    Cathode-tube    generators.    (25/10/18. 

Germany.) 
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Companies'   Reports,    &c. 

EDISON  SWAN  ELECTRIC  COMPANY.  1.1]). 
The  profit  of  tlip  Edis(]N  S\v.\n  Ei.kcthic  f'uMi'.xNY.  I.iu..  fur  tho 
year  ended  June  30  lii."'t  wns  llll.otiU  His.  M.  .\dding  balanee  from 
previoiia  yfT  (fCl.71 1  lOs.  Id.)  and  deduitiiig  interest  on  both  eln.-'ses 
of  debenture  stock  (i'17,til-!)  18s.  8d.).  the  7  per  cent,  dividend  on  the 
partieipatinp  preferenre  >t:ares  (£7,0011)  and  the  excess  profits  duty  to 
June  30,  1918  (£Ul,(n."i),  the  balance  is  i;i:U,07G  7s.  Jld.  It  is  proposed 
to  a])propriatc  £2,843  18s.  tld.  as  depreciation  on  special  munitions  ])lant. 
£10,000  for  exjjcnses  of  issue  of  ordinary  shares,  to  transfer  £5,CK)0  to 
rcsene,  to  pay  a  further  .3  per  cent,  divider.d  on  tlie  participating  pie- 
fercnce  shares,  making  10  per  cent,  for  the  year  (£3.0(MI).  and  to  appro- 
priate £5,977  17s.  4d.  for  debenture  stock  .sinking  fund,  leaving  to  be 
carried  forward  (subject  to  excess  ])rofits  duty  from  Jmie  30,  1918,  and 
corporation  jirotits  tax)  £10.5,154  12s.  Id. 

During  the  year  £127, .550  was  expended  upon  capital  account,  of 
which  £400  is  in  respect  of  additional  land  adjoining  the  works,  which 
has  bein  purchased,  and  £78,268  on  buildings  and  £48,822  on  plant  and 
machineiy.  Extensive  additions  have  been  made  to  the  lamp  works, 
mainly  to  pix)vidc  for  the  manufacture  of  gaslilled  half-watt  lamps, 
which  aif  now  being  turned  out  by  the  company  in  large  quantities  and 
of  excellent  (piality.  These  works  have  been  e([iiipped  with,  the  most 
up-to-date  machinery  and  jjlant,  thereby  enabling  this  type  of  lamp 
and  slaiidaid  lamps  to  be  jiroduicd  at  the  lowest  pos.sible  cost.  The 
expenditure    upon    these    buildings   and    their   equipment    is   £91,IH9. 

L.iMP  .^ND  Meter  Developments. 
In  the  early  part  of  the  \ear  the  hoard  entered  into  an  arrangement 
with  Messrs.  Philips'  (ilowlanipworks,  Ltd.,  of  Eindhoven,  whereby  the 
company,  has  been  able  to  obtain  the  co-operation  of  that  Hmi  at  the 
company's  works  at  Ponders  End  in  the  manufacture  of  all  classes  of 
electric  lamps.  The  Philips'  Company  is  acknowledged  to  be  the  premier 
lamp  manufacturing  concern  in  Europe,  jiossessing  processes,  plant 
and  machineiy  which  have  hitherto  enabled  it  to  manufacture  lamps  on, 
the  most  economical  basis  and  of  the  highest  quality.  Similar  plant 
machinerj'  and  processes  have  now-  been  installid  for  some  months  at 
the  Pondei's  End  works  of  the  Edison  Swan  Comjiany.  The  directors 
are  satisfied  that  the  arrangement  will  jjrovc  beneficial  to  the  company, 
and  under  the  terms  of  the  agreement  a  separate  company  will  be 
formed  for  the  entire  manufacture  of  electric  lamps  for  the  Edison  Swan 
Company,  the  ncccssarv'  cai)ital  being  equally  contributed  by  tlie  Edison 
Swan  Company  and  tlie  Pliilips'  ('omi>aiiy.  The  heavy  rise  in  wages 
has  increased  manufacturing  costs  and  thereby  reduced  profits,  but  this 
should  be  met  in  the  future  by  increased  production. 

Arrangements  have  also  been  entered  into  with  the  Sangamo  Electric 
Company  of  the  United  States,  manufacturers  of  high  class  electric 
meters,  which  command  a  ready  sale  in  all  j>arts  of  the  world.  Under 
this  arrangement  a  company  is  being  foimed,  in  conjunction  with  the 
American  finn,  the  capital  being  subscribed  by  that  finn  and  the  Edi.son 
Swan  Comjiany,  to  manufacture  similar  meters  at  the  Ponders  End 
works,  buildings  having  been  erected  for  the  puqiose  at  a  cost  of  £25,000. 
The  Edison  .Swan  Company  lias  already  disposed  of  considerable  quan- 
tities of  these  meters  made  in  the  L^nited  States,  but  it  is  anticipated 
that  when  it  is  in  a  position  to  manufacture  here,  there  will  be  no 
difficulty  in  disposing  of  tlu^  whole  output  at  remunerative  jji-ices. 

During  the  war  and  for  some  considerable  time  after  the  cessation  of 
hostilities  the  stocks  of  raw  materials  and  manufactured  goods  had  fallen 
very  low,  and  in  order  to  earn.-  on  the  company's  operation.s  efficiently 
it  has  been  found  necessarv'  to  increase  these  largely.  For  this  reason, 
coupled  with  the  heavy  expenditure  on  new  buildings,  plant,  &e.,  the 
prospective  employment  of  further  large  sums  in  lam})s,  electric  meters 
and  other  stocks,  it  is  necessary  that  additional  capital  should  be  pro- 
vided, and  an  extraordinarv-  meeting  will  be  held  to  pass  the  necesary 
resolution.  The  position  of  the  money  market,  however,  is  not  suffi- 
ciently favourable  to  allow  of  an  immediate  issue,  but  so  soon  as  it  is 
possible  it  will  be  made.  In  the  meantime  it  is  necessary^  that  the  cash 
resources  of  the  Company  slioukl  be  conserved,  and  under  these  circum- 
stances the  directors  regret  that  the)'  are  not  able  to  recommend  the 
payment  of  a  dividend  upon  the  ordinary  shares,  and  therefore  they  pro- 
pose to  carry  forwaitl  £105.1.54  12s.  Id.,  subject  to  excess  profits  duty 
and  corporation  profits  tax.  Should  the  financial  position  become  more 
liquid,  the  directors  may  be  in  a  position  to  declare  a  compensating 
interim  di%-idend  before  the  termination  of  the  financial  vear. 


VICKERS,  LTD. 
Mr.  Douglas  Vickers,  M.P..  who  presided  over  tlie  extraordinary- 
general  meeting  of  \'ickeks,  Ltd.,  last  week,  gave  an  analysis  of  the 
report  and  accounts  (abstracted  in  our  last  issue)  and  dealt  with  at  some 
length  with  the  position  and  prospects  of  the  company.  The  dividends 
paid  during  the  four  years  1915-19  amounted  to  £3,9(>7,112.  Tn  addi- 
tion, income-tax,  amounting  to  over  one  and  a  quarter  millions,  was  paid 
on  those  dividends  on  the  shareluildcrs'  behalf.  The  latter  figure  did  not 
include  the  whole  of  the  income-tax  paid,  for  allocations  of  profits  to 
reserve,  even  if  kejit  within  the  company,  were  also  subject  to  the  tax. 
The  wages  paid  during  the  war,  a  period  of  about  four  years,  amounted 
to  46  millions,  compared  with  the  5J  millions  of  dividends  and  income- 
tax  thereon,  so  that  the  workmen  received  about  nine  times  as  much  as 
the  shareholders.  An  allocation  of  £3,200.000  had  been  made  to  "  works 
reserve,''  or  at  rate  of  £800.000  a  year,  compared  with  about  £250,000  a 
year  in  pre-war  tini'-s. 


PrEVAIUKG   COXDITION.S. 
At  the  meeting  in  Ajiiil  last,  after  pointing  out  that  during  1919  out- 
put had  been  low  in  many  of  the  branches,  and  that  the  year  had  ended 
with  the  moulders'  strike  lasting  many  weeks,  and  throwing  many  of 
the  firm's  workmen  in  other  branches  out  of  cmjiloyment,  he  had  ex- 
piessed  the  opinion  that  there  was  a  marked  ini]ii(ivcment  in  the  spirit 
of  the  workmen,  and  that  it  appeared  as  if  1920  was  likely  to  proceed 
under  more  satisfiutorv'  conditions  than  1919.     Unfortunately,  the  good 
indications  did  not   last  long.     Wages  and  raw  materials,  and  conse- 
quently selling  jirices,  still  i-ose.  the  difficulty  of  quoting  fixed  prices 
continued,  and  relatively  the  linnncial  position  of  foreign  buying  coun- 
tries gicw  worse  and  worse.     Those  combined  influences  brought  about 
in  the  summer  a  dechne  in  trade  which  had  culminated  in  the  present 
financial  crisis.     At  the  close  of  the  war  it  was  clear  that  a  very  large 
amomit  of  waste  and  destruction  would  have  to  be  made  good.     That 
had  been  done  in  shipping,  where  the  available  tonnage  was  already  in 
excess  of  that  existing  before  the  war,  and  ])artly  done  on  the  transport 
services  and  manufacturing  branches,  but  as  the  absolutely  necessary 
work   approached   completion   the   buyer  became   much   more   careful. 
His  liquid  cash  having  been  absorbed  in  stocks  and  work  in  progress, 
or  paid  away  in  taxes,  he  had  to  consisder  most  closely  the  prosjjects  of 
his  getting  an  adequate  return  on  the  jirice  jiaid  for  his  jmrchases  and 
the  cost  of  raising  capital  to  jiay  for  them.     They  found  companies  of 
good    standing    making    issues    of    notes    and   debentures    which    the 
investing  public  would  hardly  touch  even  at  jiriees  giving  a  return  50 
per  cent,   gi-eater  than   would   liave   been   ex]iccted  on  ordinarj'  shares 
before  the  war.     Preference  shares  found  hardly  any  market  at  all,  and 
ordinaries  were  imjiossible  to  issue  since  E.P.D.   had  kept  down  divi- 
dends on  them  till  they  returned  little  more  than  the  new  tru.st  securities. 
In  the  impossibility  of  raising  new  capital,  bujnng  had  come  at  home 
nearly  to  a  .standstill.     Abroad  the  low  relative  value  of  currencies  of 
buying  countries,  compared  even  with  the  pound  sterling,  had  put  a 
stop  to  buying  and  customers  were  even  seeking  to  cancel  contracts. 
Engikeekim;  Wokks. 
Their  engineering  interests  covered  many  branches,  and  some  were 
affected    differently   from    others.     The    shipbuilding   and    engineering 
works  at  Barrow  had  been  verj'  successful  in  changing  over  from  war  to 
peace  work.     Their  Erith  work.*  had  also  developed  some  new  trades 
that  they  hoped  would  have  justified  themselves  when  the  accounts 
for  1920  were  made  up.     The  old  Sheffield  works  had  been  affected  by 
the  diminished  output  due  to  the  cessation  of  war  work,  but  they  had 
good  hopes  for  next  year.     The  Crayford  f acton,-,  which  was  built  for 
repetition  work  on  a  large  scale,  had  found  conditions  very-  difficult, 
and  at  their  Dartford  works  they  had  come  to  the  conclusion  that  they 
must  abandon  some  of  the  wood-working  trades   started  after  the  war. 
With  regard  to  the  subsidiary  companies,  their  old  branch,  the  Wolseley 
Company,  had  their  output  iirogranime  spoilt  by  the  moulders'  strike 
and  difficulties  of  deliverv"  of  outside  sujiiilies.     Their  weekly  output  was, 
however,  about  50  per  cent,  more  than  tliey  ever  reached  before,  and  the 
demand  for  their  cars  continued.     Of  the  interests  acquired  with  the 
Metio]KiUtan  Carriage  Company,  the  Carriage  Works  and  the  Patent 
Shaft  &  Axle  Tree  Company,  tlieir  steel  section  had  done  well,  but  the 
wagon  trade  has   been    unsatisfactory-.     The  electrical  interests  of  the 
finn.  now-  centred  in  the  Metropolitan-Vickers  Electrical  Company,  had 
been  w-ell  employed,  and  had  a  very  large  order  book.     Of  course,  it 
must  be  understood  that  they  did  not  own  oUtright  the  <'lcctrieal  in- 
terests now  worked  under  the  name  of  the  ^letropolitan -Vickers,  but 
they  owned,  either  directly  or  indirectly  through  their  subsidiary  com- 
panies, about  two-thirds  of  the  preference,  two-thirds  of  the  ordinarv-,  all 
the  deferred  ordinarv-  and  half  the  4  per  cent,  prior  lien  debentures 
Dividend  Position-. 
Though  the  balance-sheet  showed  a  verj-  strong  position  and  a  large 
"  earrj--fonvard  "  from  last  year,  the  outlook  was  so  unfavourable  that 
they  could  nfit  have  risked  denuding  the  company's  cash  resources  even 
by   the   amount   of   an   interim    dividend.      They   knew   now   how   they 
started  in  1920.  but  as  far  as  trade  and  the  general  financial  situation  was 
concerned  there  was  no  improvement  yet.     Much  as  the  directors  would 
like  to  pay  an  interim  dividend  they  felt  it  absolutely  necessary  to  follow 
the  only  safe  pohcy,  and  that  was  to  defer  the  question  of  any  dividend 
for  1920  till  the  accounts  for  the  year  were  out  in  next  April.     They 
were  more  predominantly  an  annament  company,  and  the  change  from 
armaments  to  peace  had  therefore  been  more  difficult  for  them  than  for 
any  other  company. 


An  interim  dividend  of  5  per  cent,  has  been  declared  by  Messrs.  Benn 
Brothers,  Ltd. 

The  accounts  of  the  North  Wales  Power  &  Tractiox  Company  for 
the  year  ended  June  30  last  show  a  credit  balance  of  £413. 

The  directors  of  the  Victoria  F.u.ls  &  Transvaal  Power  Company, 
Ltd.,  have  declared  a  half-yearly  dividend  at  rate  of  6  per  cent,  per 
annum  on  the  preference  shares. 

The  profit  of  the  British  Electric  Transformer  CosrPASY, 
Ltd.,  for  half-year  ended  June  30.  1920,  was  £35,344,  compared  with 
£21.419  for  same  jieriod  of  1919.  Since  .Jan.  1920,  the  works  have  been 
quadnipled  in  size  and  the  output  is  steadily  increasing. 

The  gross  receijits  of  the  Manx  Electric  Railway  Company  for  the 
year  to  Sept.  30  last  were  £89,780.  and  expenditure  w-as  £4R,870,  lea\-ing 
£40,910.  Deducting  debit  balance  brought  forward  (£.S,910),  interest 
on  debenture  stock  and  on  second  mortgage  debentures,  &c.,  the  balance 
is  £15,712.  The  preference  share  dividend  for  two  years  ended  Sept.  30, 
1915,  is  recommended,  carrj-ing  foi-ward  £1,390. 
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NeM^  Companies. 


BRITISH  INDUSTRIES  FAIR  (BIRMINGHAM),  INCORPORATED.(  172,127). 

— Reg.  Dec.  20,  as  a  company  limited  bj'  guarantee,  without  share 
capital.  The  compan}'  is  not  formed  for  jirotit,  and  the  word  "  Limited  " 
is  omitted  from  the  title  by  licence.  To  organise  and  promote  the 
British  Industries  Fair,  Birmingham.  The  names  of  50  more  gentlemen 
(all  in  Birmingham  and  district)  are  given  as  first  members.  The 
management  is  vested  in  a  Council,  to  be  appointed  by  a  majority  of 
the  membei-s.     Reg.  Office  :    95,  New-street,  Binningham. 

GLOBE  ENGINEERING  COMPANY,  LTD.  (172.285).— Private  company. 
Reg.  Dec.  28.  Capital  £5,000  in  £1  shares.  To  take  over  the  business 
of  electrical  engineers  carried  on  by  Barraclough  Brothers,  Ltd.,  at 
Brighouse.  First  directors  are  :  R.  M.  Brooke,  A.  Dean  and  A.  M. 
Lawry.   Reg.  office  :   Perseverance  Works,  Huddersfield-road,  Brighouse. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics  '"  :  "'  Aviation  Companies  Plans  for  1921  "  ;  "  German 
Wind  Tunnels  "  ;  and  '"  The  Zeppelin  Airships  L64  and  L7L,"  by  Major 
George  Whale  (late  R.A.F.). 

"  Cabinet  Maker  "  :  ''  Re-furnishing  of  the  Hotel  Cecil  "  ;  "  The  Arts 
in  XVIIIth  Centurj-  London  "  ;  and  '"  The  Present  Position  of  Furnish- 
ing Textiles." 

"  Chemical  Age  "  :  (Special  Number)  "  Mechanical  Handling  of 
Material  in  Chemical  Works." 

"  Farm  and  Home  "  :  The  Agriculture  Bill  Passed  ;  "  Rye  and  Its 
HLstory  "  ;   and  "  Sugar  Beet  in  Norfolk." 

"  The  Fruit-Grower  '  :  "  Research  Station  for  Eastern  Counties  "  , 
"  Revision  of  Railway  Rates  "  ;  and  "'  Marketing  Methods  in  Glasshouse 
Industry." 

"  Gardening  Illustrated  "  :  "  The  Blue  Garden  at  Earlham  Hall  "  ; 
"  Rose  Courtney  Page  "  ;   and  "  Vegetables  in  1920." 

"  Gas  World  "  :  "  Board  of  Trade  Returns  relating  to  Gas  Companies  "  ; 
and  "Analyses  of  Some  Municipal  Cias  Accounts." 

"  Hardware  Trade  Journal  "  :  "  Enamels  for  Sheet  Iron  and  Steel  "  ; 
"  Hardware  in  the  Making  (IV.)  :  Knives  "  ;  and  "'  Progress  in  Lighting 
(II.)-" 

"  Transport  World  "  :  (First  Issue)  '•  The  Return  Load  Problem  "  ; 
"  Opposition  ?  The  Attitude  of  the  Railways  "  ;  and  "  Practical  Page — 
Help  for  The  Novice." 


Prices  of  Metals,  Chemicals,  &c. 


Copper —  Price. 

Best  selected per  ton     £82     0     0 

Electro  Wirebare  ...  „           £83  10     0 

H.C.  wire,  basis     ...  per  lb.          Is.     0|d. 

Sheet „             Is.     2d. 

Phosphor -bron-.e  Wire  (Telephone) — 

Phosphor-bronze 

wire,  basis      „           Is.     ifd. 

Brass  60/40— 

Rod,  basis      „           Os.     9id. 

Sheet,  basis  „           Is.     2Jd. 

Wire,  basis     „           Is.     l|d. 

Pig  Iron — 

Cleveland  Warrants  per  ton     £11    17     6 

Galvanised         steel 

wire,  basis  8  SWG  „          £37     0     0 
Lead  Pig — 

English  „           £26     5     0 

Foreign  or  Colonial  ,.          £24     5    0 
Tin— 

Ingot ,,         £207     0     0 

Wire,  basis     per  lb.     2s.     9Jd. 


TuESD.ii",  Jan."  4. 

Inc.  Dec. 

-  £0   10     0 

-  Ad. 

-  *d. 


*d. 


id. 

id. 


£2 

5 

0 

£2 

15 

0 

£8 

0 
Hd 

0 

Salammoniac- — Per  cwt.  110s.-105s. 
Sulphur  (Flowers).— Ton  £16  15s. 
„       (Roll-Brimstone). — Per  ton 
£16  15s. 


Copper  Sulphate. — Per  ton  £39. 
Boric    AcitI    (Crystals). — Per    ton 

£74. 
Sodium  Bichromate. — Per  lb.  lOid. 


Sulphuric    Acid    (Pyrites,  168)". —  \  Sod  in  m  Chlorate. — Per  lb.  5d 
Per  ton,  £9  17s.  6d.  | 

Rubber. — Para  fine.  Is.  Id.  ;    plantation  1st  lutex,  lOJd.  lb. 

The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  prices  by  W.  T.  Henley's  Telegraph  Works  Company, 
Ltd. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.i.  Telegrams  : 
Benhrotric,  Fleet,  London.     Telephone  :  City  9853  (4  lines). 

The  subscription  to  "The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Bates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 


Forty  Years  Ago. 

(The  Electrician,  January  8,  1881.) 

The  Post  Office  and  Telephony. — We  believe  that  the  applications 
from  the  public  for  telephonic  facilities  under  Government  control  are 
exceedingly  numerous. 

In  Memoriam. — A  tablet  has  been  erected  in  the  Shooter's  Hill 
Cemetery,  by  the  staff  of  the  Eastern  Extension  Company,  in  the 
memory  of  H.  T.  Fisher,  Esq.,  for  some  years  the  ele.ctrician  of  the 
Company. 

Royal  Institution  of  Great  Britain. — At  the  Friday  evening 
meeting  on  January  21,  Warren  de  la  Rue,  Esq.,  D.C.L.,  F.R.S., 
Sec. R.I. ,  will  lecture  on  '"  The  Phenomena  of  the  Electric  Discharge 
with  14,400  chloride  of  silver  cells." 

Society  of  Arts. — Among  the  papers  to  be  read  during  the 
remainder  of  the  session,  we  notice  the  following  : — "  Recent  Advances 
in  Electric  Lighting."  by  W.  H.  Preece,  Pres.  Soc.  Tel.  Eng.,  on 
Feb.  23  :  "  Flashing  Signals  for  Lighthouses,"  by  Sir  W.  Thomson, 
F.R.S.,  on  March  2  ;  "  Deep  Sea  Investigation  and  the  Apparatus 
used  in  it,"  by  J.  G.  Buchanan,  F.R.S.E.,  on  Feb.  24  ;  "  The  Future 
Development  of  Electrical  Appliances,"  by  Prof.  J.  Perry,  on 
March  24. 

College  of  Pkeoeptoes. — A  few  words  concerning  the  examinations 
held  by  the  College  may  not  be  amiss.  We  shall  refer  only  to  the  paper 
on  '■  Electricity  and  Magnetism,"  set  by  O.  J.  Lodge,  D.Sc,  the 
examiner.  Is  an  examination  paper  of  any  real  vahie  which  contains 
only  fair  questions  ?  As  a  rule  a  candidate  passes  if  he  obtains  half 
marks.  In  this  case,  if  the  value  of  each  of  the  questions  is  the  same, 
the  answer  to  two  questions  means  a  certificate  indicating  knowledge 
in  electricity  and  magnetism. 


Arrangements  for  the  Week. 

royal  INSTITUTION. 

At  Albemarle-street.   Piccadill}',  London,  W.     Christmas  Lectures 
for  Juveniles,  on  "  The  Haunts  of  Life,"  by  Prof.  J.  A.  Thomson, 
Saturday,  January  8th. 

3  p.m.     The  Conquest  of  the  Land. 
Tuesday,  January  llth. 

.3  p.m.     Tlie  Jlasterj-  of  the  Air. 
SATURDAY,  January  8lh. 

Birmingham  and   District  Electric  Club. 
7.30    p.m.     At    the    Grand    Hotel,    Colmore    Row,    Birmingham. 
Presidential  Address  by  Mr.  A.   C.  Wynne. 

MONDAY,  January   10th. 

Institution  of  Post  Office  Electrical  Engineers. 
5.30  p.m.     At   the   Royal  Society   of  Arts,   John-street,   Adelphi, 
London,    W.C.     Paper   on    "  Four-wire    Telephonic    Repeater 
Systems."  by  Mr.  C.  Robinson. 
Institution  of  Electrical  Engineers,  Dundee  Sub-Centre. 
,  7.30  p.m.     At  L'niversity  College,  Dundee.     Lecture  on  "  Electric 
Driving  of  Jute  Factories,"  by  Mr.  W.  SutcUffe. 
TUESDAY,  January  llth. 
Institution  of  Electrical  Engineers,  North  Midland  Centre. 
7  p.m.     At  Hotel  Metropole,  Leeds.     Visit  of  the  President,  Mr. 

LI.  B.  Atkinson. 
Institution  of  Electrical  Engineers,  Scottish  Centre. 
7  p.m.     At  North   British  Station  Hotel,   Edinburgli.     Paper  on 
"  Automatic     Protective     Devices     for    Alternating     Current 
Systems,"  by  Mr.  A.  E.  McColl. 
Institute  of  Metals,  Birmingham  Local   Section. 
7.30    p.m.      At    the    Imperial     Hotel,    Temple-street,    Paper    on 
"  Segregation  in  Non-Ferrous  Alloys,"  by  Mr.  E.  A.  Smith. 
Institute  of  Metals,  Scottish  Local  Section. 
5  p.m.     At  the  Institution  of  Engineers  and  Shipbuilders  in  Scot- 
land, 39.  Elmbank  Crescent,  Glasgow.     A  Paper  on  "  RoUin^ 
and  Extnision,"  by  Mr.  S.  E.  Flack. 
WEDNESDAY,  January  12th. 

Institution  of  Automobile  Engineers. 

5  p.m.     At  the  Institution  of  Mechanical  Engineers,  Storey's  Gate, 

London,   S.W.     Paper  on   "  Recent  Developments  in  Trans- 
mission," by  Capt.  S.  Bramley-Moore. 

THURSDAY,  January  13th. 

Institution  of  Electrical  Engineers. 

6  p.m.     At  the  Institution  of  Ci\al  Engineers,  Great.  George-street, 

London.  S.W.      Twelfth  Kelvin  Lecture  on  "  Electrons,"   by 
Sir  William  Bragg.  K.B.E.,  F.R.S. 

FRIDAY,  January  14th. 

N.  East  Coast  Institution  of  Engineers  and  Shipbuilders. 
7.30  p.m.     At  the  Literary  and  Philosophical  Society,  Westgate- 
road,  Newcastle-on-Tyne.     Paper  on  "  Advantages  of  Wafer- 
tube  Boilers  in  Merchant  Sliips,"  by  Sir  James  Kemnal. 
Institution    of   Electrical   Engineers  :    Students,   Section    of 
the  Scottish  Centre. 
7.30  p.m.     At  The  Royal  Technical  College,  Glasgow.     Paper  on 
"  Alternating  Current  compared  to  Direct  Current  for  Distribu- 
tion and  Su])ply,'  by  Mr.  R.  R.  Birch. 

Junior"  Institution    of   Engineers. 
S   p.m.     At    Caxton    Hall.    London,    S.W.     Chairman's   Address : 
"  The   Tides,   their   Cause,    Effect   and   Use,"    by   Mr.    B.    E. 
Dunbar  Kilburn. 


THE  ELECTRICIAN 


THE  OLDEST  WEEKLY  ILLUSTRATED  JOURNAL  OF 


ELECTKK^AL    ENGINEERING,    INDUSTRY,    SCIENCE   AND    FINANCE 


ESTABLISHED  1861. 


No.  2226. 


r         No.  3.         1 
LVoI.  LXXXVI.  I 


FRIDAY,  JANUARY  14,  1921. 


Price  One  Shilling. 

By  Post,  Is.  \d.        Abroad  1;.  2d. 


CONTENTS. 


Notes    

Soottisli  Water-power  Schemes 

The  Caparitance  of  Fhit  Top  .Vntfiiiia.      By  VV'.  H.  Eccles.  D.Sc 

Qm  ■*'P>'''ators   and    Hysteresis    Harmonics.      By   A.    Press,     lllus- 

tratiil     

Bolshevism  and  Electricity  Supply   

The    Western    Electric    Company's    Multiplex    Telegraph    System. 

Illustrated     .' 

The  Outlookfor  1921.      By  Ernest  J.  P.  Benn 

Application-!  of  Electric  Power  on  .Modem  Gas  Undertakings. Bv  H. 

('.  Widlake.     Illustrated     ......" 

The  Physical  and  Optical  Societies'  Annual  Exhibition.  Illustrated... 

Correspondence    

An  Engineers'  Club  for  London 

Air  .Ministry  and  British  Magnetos    


74 
70 


79 

80 


HydroElectric  Survey  of  India 82 

Electricity  Districts.     Illustrated 83 

Labour  Movements.     By  .\rtifex 84 

Selling  Benjamin  Industrial  Illuminations.     Illustrated   83 

Electricity  Supply    85 

Electric  Traction ••  86 

Telegraph  and  Telephone  Notes 86 

Business  Items,  &c 8<i 

Imperial  and  I'o reign  Notes    87 

Personal  and  .\p])ointments       87 

Institution  Notes 87 

Tenders  Invited  and  Accepted  88 

Companies'  Reports     89 

Benn  Brothers  Journals 90 

Arrangements  for  the  Week   90 


Notes. 


The  West   of  England   Inquiry. 

The  inquiry  into  the  organisation  of  electricity  supjiiy  in 
the  West  of  England  area,  which  was  opeited  at  Bristol  on 
Tuesday  by  the  Electricity  Commissioners,  inaugurates  a  new 
and,  we  believe,  a  more  pro.sperous  era  for  the  supply  industry 
in  this  country.     It  begins  the  movement  for  the  standardisa- 
tion of  methods  of  generation  and  supply  ;  it  implies  greater  co- 
ordination, an  extension  of  the  principle  of  linking  up.  and  the 
gradual  transformation  into  sub-stations,  or  the  disappearance 
altogether,  of  those  numerous  kennels,  euphemistically  termed 
generating  stations,  which  are  dotted  over  the  country  as  a 
monument  to  that  short-sighted  policy  which,  until  recently, 
forbade  any  association  with  one  another  of  adjacent  electricity 
authorities.     The  task  of  the  Commissioners  is  by  no  means  an 
easy  one.     To  restore  order  and  system  out  of  the  present  dis- 
organised state  of  affairs  would  be  in  itself  difficult,  but  when 
the  confiictiug  interests  of  municipalities  and  comjyanies  have 
to  be  reconciled,  the  jealousy  and  petty  parochialism  of  some 
local  authorities  resisted  for  the  common  good,  financial  and 
other  problems  to   be  solved,  their  labours  become  colossal, 
and  skill,  tact  and  patience  will  all  be  required.     Nevertheless 
we  feel  certain  that  they  possess  the  necessary  capacity  and 
mental  qualities  for  the  accomplishment  of  their  great  under- 
taking, and  we  wish  them  great  success  in  their  efTtorts,  for 
only  thus  can  come  an  electricity  supply  system  capable  of 
meeting  the  country's  needs.      Unfortunately  there  is  still 
delay.     For,   as   we  go   to  press,  wg  learn  the  enquiry  has 
been    adjourned    until    March    1st,    to    enable    the    parties 
interested  to  make  themselves  acquainted  with  the  engineeriitg 
details  of  the  proposed  scheme.      It  is  only  fair  to  add  that 
the  organising  committee  are  not  to  blame  for  this  state  of 
aiiairs,  but  that  like  all  pioneers  they  are   suffering  for  the 
benefit  of  others. 

A   New   System  of  Multiplex   Telegraphy. 

Those  who  think  that  telegraphy  is  too  old  and  well 
established  a  science  to  produce  for  our  delectation  any 
startling  technical  improvements  will  be  pleasantly  dis- 
appointed when  they  read  the  description  of  the  Western 
Electric  Com])any's  new  system  of  multijjle.x  telegraphy, 
which  we  publish  on  another  page  of  this  issue.     We  do  not 


like   to   use  the   words    "  revolution  "   or   "  astounding  ""   in 
such  a  connection,  but  to  do  so  would  not  be  by  any  means 
a  misdescription  when  applied  to  the  system  we  have  mentioned. 
Its  genesis  is  niainlv  due   to  the  increasing  demands  on  the 
world's  iicans  of  telegraph  communications,  the  ever-increas- 
ing traffic  on  which  has  meant  an  ever-increasing  exercise  of 
ingenuity   to   provide   apparatus  to   deal   with   that   traffic. 
The  improventents  thus  produced  have  generally  been  along 
what  may  be  called  direct  lines,  but  in  the  Western  Electric 
Company's    system    for   the    first    time    indirect    high-speed 
methods  are  employed.     By  this  we  mean  that  each  line  is 
fed  by  a  number  of  transmitting  instruments  up  to  a  maximum 
of  six,  the  trafi&c  so  provided  being  dealt  with  by  a  corre- 
sponding number  of  instruments  at  the  receiving  end.     This 
has  the  great  advantage  that  all  instruments  work  at  a  low- 
speed,  while  at  the  same  time  the  total  amount  of  traffic 
that  can  be  dealt  with  on  any  one  line  is  greatly  increased. 
As,   moreover,  the  iiLstruments  supplying  such  a  line  need 
not  be  in  one  office,  or  even  in  one  town,  high  speed  working 
is  made  available  in  places  where  this  wanild  not  otherwi.se 
be  possible.     The  one  drawback  to  the  system  seems  to  be 
the  increased  capital  cost,  but  this  is  probably  more  than 
counter-balanced  by  the  lower  maintenance  charges  and  by 
the   elimination   of   highlv    skilled   labour,   which   are   really 
most  important  points.     We  deal  at  some  length  elsewhere 
with  the  ingenious  devices  which  have  been  designed  for 
bringing  this  advance  in  telegraph  science  to  the  commercial 
stage,   but    we   may  say  here  the   more  the  details  of  the 
system  are  studied  the  more  it  will  be  realised  what  a  vast 
amount   of  care,   patience  and  enterprise   nmst  have   been 
nece.ssary  to  ensure  success  in  the  performance  of  so  complicated 
a    mechanism,    or,    in    other  words,    that  human  skill   has 
brought  to  the  highest   pitch   the  elimination   of  the  human 
element  from  the  operation  of  the  apparatus. 

Telephone  Charges. 

The  outcry  which  has  broken  out  in  the  daily  Press  on  the 
subject  of  the  increased  telephone  charges  is  remarkable  both 
for  its  unanimity  and  its  virulence.  The  objections  are,  first, 
that  the  new  charges  are  unconstitutional,  and,  second,  that 
thev  would  not  be  necessary  but  for  the  inefficient  management 
of  the  Post  Office.  As  a  remedy  for  this  .state  of  things  it  is 
suggested  that  the  telephone  system  should  be  boycotted, 
until  those  responsible  for  its  operation  see  the  error  of  their 
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ways.  The  futility  of  such  a  course  should  be  obvious.  It 
would  simply  mean  that  the  present  deficit,  and  more  also, 
would  be  met  by  the  taxpayers  instead  of  by  those  who  use  the 
telephones,  and  it  would  prevent  that  development  which, 
though  small  at  present,  will,  we  hope,  soon  be  increased  and 
bring  about  those  improvements  which  are  necessary  for  the 
well-being  of  the  communications  of  the  country.  Nevertheless, 
we  can  sympathise  with  those  who  object  to  the  increases. 
They  are  mainly  newspapers  and  commercial  undertakings 
which  have  so  fargirnered  the  benefits  of  the  unlimited  rate. 
It  is,  therefore,  hard,  after  years  of  enjoyment  of  a  beneficial, 
though  uneconomical  tariff,  to  be  suddenl}-  faced  with  a  change 
to  an  arrangement  which,  though  economically  sound,  is  bad 
for  their  balance  sheets.  Our  sympathy,  however,  is 
tempered  by  the  fact  that  we  still  feel  that  all  this  agitation 
is  vieux  jeu.  Had  the  telephone  system  of  the  country  been 
still  in  the  hands  of  a  private  concern  we  can  conceive  no  scorn 
acid  enough  to  deride  the  suggestion  that  it  should  be  handed 
over  to  the  State,  for  we  now  know  what  State  ownership  and 
control  mean,  but,  unfortunately, those  who  criticise  our  govern- 
ment are  not  blessed  with  second  sight,  with  a  result  that  some 
years  ago  they  viewed  with  indifference,  and  even  welcomed,  the 
transfer  of  a  fairly  efficient  system  to  a  department  that, 
whatever  its  historv,  has  never  been  distinguished  either  for 
its  enlightened  outlook  or  its  business-like  operations.  That 
they  should  now  be  reaping  the  harvest  they  have  sown, 
though  it  may  be  bitter,  is  only  poetic  justice.  Nevertheless, 
we  are  sorry  that  these  changes  should  have  been  made  at  the 
present  time.  We  feel  that  the  same  end  might  have  been 
obtained  by  developing  the  telephone  system  on  money 
borrowed  under  Government  security  coupled  with  a 
determination  that  the  administration  should  be  conducted 
on  more  business-like  lines. 


Electricity  in  Gas  Works. 

The  subject  matter  of  the  Paper  by  Mr.  H.  C.  Widlake 
on  '■  Electricity  in  Gas  Works,"  of  which  we  give  an  abstract 
on  another  page  of  this  issue,  will  perhaps  come  as  a  surprise 
to  some  readers  of  The  Electrician  who  do  not  realise  what 
wide  opportunities  exist  for  the  use  of  electricity  by  gas  under- 
takings, and  the  extent  to  which  thes?  opportunities  have  been 
seized.  Mr.  Wii^ake  mentions,  for  example,  one  case — 
that  of  the  Plymouth  and  Stonehouse  Gas  Light  and  Coke 
Company — where  it  is  e.xjsected  that  the  consumption  of  elec- 
tricity will  shortly  exceed  a  million  units  per  annum.  The 
fact  that  steam  is  necessary  for  so  many  operations  in  a  gas 
works  doubtless  explains  the  natural  tendency  to  use  steam 
engines.  But  the  loss  of  heat  and  the  inefficiency  of  such  plant 
are  apt  to  become  a  tax  on  the  existing  boiler  power,  and  in 
many  cases  the  introduction  of  electrical  generating  plant  and 
the  ensuing  convenience  of  distribution  and  special  advantages 
of  the  electric  drive  have  proved  well  worth  while.  It  is 
pointed  out,  however,  that  the  fact  of  steam  being  in  any  case 
necessary  for  many  operations,  and  also  the  presence  of  a  supply 
of  breeze  as  fuel,  tends  to  favour  the  use  of  steam  driven  jjlant, 
though  gas-driven  generators  may  prove  useful  as  a  stand-by. 
Finally,  it  should  not  be  overlooked  that  a  large  gas  works 
making  extensive  use  of  electricity  needs  to  take  many  of 
the  precautions  against  possible  breakdown  that  are  necessary 
by  an  electrical  supply  company,  though  the  possibility  of 
storage  does  not  make  these  so  important.  It  seems  likely 
that  the  applications  of  electricity  in  gas  works  will  con- 
tinually extend  so  that  ultimately  we  may  expect  that  a  class 
of  engineer,  equally  conversant  with  the  problems  of  gas  and 
electricity  generation  will  arise,  which  will  not  be  a  bad 
thing. 


Hydro-Electric  Progress  in   India. 

According  to  the  Second  Report  on  the  Water-Power 
Resources  of  India,  an  abstract  of  which  appears  on  another 
page  of  this  Lssue,  steady  progress  is  being  made  with  the 
survey  of  the  water-power  available  in  that  Empire.  Prior 
to  the  war,  several  water-power  schemes  wexfi  developed  or 
projected,  and  one  of  the  results  of  the  war  has  been  to  increase 
the  demand  for  a  complete  survey  of  the  whole  of  the  water- 
power  and  natural  resources  of  the  country.  The  work 
involved  is  immense,  and  will  take  several  years  to  complete, 
but  when  completed  it  should  prove  of  the  greatest  value 
from  the  reconstruction  point  of  view.  Hitherto  the  work  on 
these  problems,  for  which  Mr.  J.  W.  Meares,  the  electrical 
adviser  to  the  Government  of  India,  has  been  mainly  respon- 
sible, has  been  carried  on  at  a  disadvantage.  The  organisation 
is  not  yet  perfect ;  there  has  been  a  shortage  of  engineers  to 
make  surveys  of  sites  ;  there  has  been  a  lack  of  self-recording 
rain  gauges  ;  and  much  of  the  territory  is  yet  unexplored. 
However,  these  defects  will,  no  doubt,  be  remedied  in  good  time 
by  the  present  chief  engineer  of  the  survey,  Mr.  F.  E.  Bull, 
who  took  over  the  direction  of  the  work  in  December,  1919. 


The  Control  of  Water   Power. 

The  important  question  of  the  control  of  the  water-power, 
however,  remains  unsettled.  There  are  advocates  of  State 
control  or  nationalisation,  who  demand  the  creation  of  an 
Imperial  Water  Board  ;  some  favour  a  combination  of  State 
and  company  ownership  ;  while  others  urge  the  claims  of  the 
Provincial  Governments  to  control  the  falls  in  their  districts. 
Already  a  number  of  leases  have  been  granted  by  the  Local 
Governments,  and  it  is  most  important  to  have  a  definite 
policy  in  regard  to  these  concessions,  for  some  concessionaires 
simply  obtain  rights  in  order  to  sell  them  later  on  to  a  company. 
In  other  cases  the  local  authorities  wait  until  a  lease  for  a  site 
is  applied  for  by  a  company,  and  then  oppose  the  application. 
This  obstructive  attitude  militates  against  progress,  and  it  is 
to  be  hoped  that  legislation  will  be  jmssed  in  order  to  regularise 
the  situation  and  to  remove  the  power  of  the  obstructionists. 
At  all  events,  it  woidd  appear  from  the  present  report  that 
there  are  large  "  blocks  of  power  "  capable  of  development,  and 
if  only  one-fourth  of  the  suggested  sites  are  utilised  there 
should  be  a  large  demand  for  turbines,  electric  generators, 
transforming  plant,  transmission  lines,  cables,  &c.  Our 
electrical  manufacturers  would,  therefore,  be  well  advised  to 
keep  themselves  acquainted  with  developments  in  India  in  order 
to  be  ready  when  orders  are  given  out. 


North  Wales  and  Chester  Electricity  District. 

In  a  recent  issue  we  gave  a  brief  outline  of  the  scheme 
prepared  by  the  Chester  Corporation  for  re-organising  the 
supply  of  electricity  in  North  Wales  and  Chester,  and  for 
the  formation  of  a  Joint  Electricity  Authority  in  that  area. 
The  proposals,  which  are  somewhat  similar  to  those  suggested 
for  the  Mersey  and  West  Lancashire  Districts,  provide  for 
the  representation  of  the  various  authorised  undertakers 
and  local  interests  on  the  Authority,  for  the  standardisation 
of  the  generation  and  supply  of  electricity  in  bulk,  and  also 
for  conferring  powers  for  raising  capital  and  for  carrying  on 
the  general  work  of  administration.  The  scheme  was  con- 
sidered at  a  local  conference  last  week,  and  has  been  referred 
to  a  committee  for  examination  and  report.  From  the  discussion 
it  appears  there  is  jealousy  regarding  the  leading  part  taken 
by  Chester  in  the  evolution  of  the  scbeme,  and  the  rival 
proposals  made  by  North  Wales  Power  &  Traction  Company 
also  find  a  good  deal  of  favour.     It  is  interesting  to  see  that 
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while  the  Chester  scheme  |)ropose.s  to  utilise  the  water  jiower 
of  the  Dec  in  conjunction  with  a  steam  driven  station,  the 
OomjJiinv's  proposals  are  l)!ise(i  entirely  on  tlic  dexclopnient 
of  iivilro-electric  power 

The   Present   Position  of  the   Company. 

A  r  present  the  Company  has  hydro-electric  stations  at 
Cwni  Dvll.  near  B<'ddCTelert,  and  at  Dolgarrog,  near  Llanrwst, 
about  ()(), 000, 00(1  units  being  generated  per  annum.  It  is, 
however,  anticipated  that  in  a  short  time  there  will  be  available 
water  power  capable  of  generating  130,000,000  units.  A  new 
station  is  being  erected  at  Maentwrog  and  this  will  be  linked 
up  with  the  existing  stations.  From  these  three  stations 
it  is  jiroposed  that  high-jjressure  trunk  transmission  lines 
should  supply  power  throughout  North  Wales  and  the  in- 
dustrial centres  on  the  Welsh  border,  while  the  existing 
transmission  lines  will  be  extended  into  Anglesey  and  South 
Carnarvonshire.  Lattice  girder  ma.sts  on  which  the  coastal 
line  will  be  carried  from  Dolgarrog  across  the  Conway  valley 
have  already  been  erected  and  the  line  will  thence  proceed, 
on  wooden  poles,  to  a  jjoint  near  Colwyn  Bay,  whence  a 
tapping  will  be  made  to  Llandudno.  The  line  will  then 
follow  the  coast  line  over  the  Clywd,  will  go  along  the  Flint- 
shire uplands  to  Chester,  and  thence  to  Northwich  and  Crewe, 
returning  via  Wrexham.  The  second  main  transmission  line 
will  run  from  the  station  at  Maentwrog,  via  Bala,  across  the 
country  to  Wrexham.  A  third  main  trunk  line  will  run, 
via  Denbigh,  to  Chester.  On  the  coa.stal  main  energy  will 
be  transmitted  at  a  pressure  of  54,000  volts  and  on  the  others 
at  66,000  volts. 


Bulk   Supply  to   Twenty-Six   Districts. 

It  is  further  suggested  that  the  Company  should  supply 
electricity  in  Inilk  to  26  sub-districts  in  the  area  defined  by 
the  Electricity  Commissioners,  the  local  authorities  in  these 
districts  retailing  the  supply  much  as  the  present  authorised 
undertakers  do  at  present.  The  Company  states  that  it  can 
supply  sufficient  energy  to  meet  the  requirements  of  the  whole 
of  North  Wales  and  of  the  industrial  areas  on  the  border  for 
power  and  traction  for  many  years,  with  a  possible  surplus 
for  Liverpool,  Birkenhead,  Warrington,  and  the  Potteries, 
so  that  it  is  nothing  if  not  optimi.stic.  Already  the  Company 
has  agreed  to  supply  Colwyn  Bay  Council  with  current  in  bulk 
at  IJd.  a  unit,  and  it  is  hoped  that  similar  arrangements  will 
be  made  with  the  Llandudno  and  other  Councils.  As  regards 
finance,  Colwyn  Bay  Council  is  borrowing  the  capital  required 
to  construct  the  overhead  mains  from  Dolgarrog  to  its  boundary 
and  will  have  a  charge  upon  the  mains  until  the  principal 
has  been  repaid  by  the  Company.  Llandudno  Council  will 
provide  its  own  lines  from  the  connection  with  the  trunk 
main  at  Colwyn  Bav.  It  is  understood  that  further  sources 
of  hydro-electric  power  are  available,  which  would  bring 
the  total  output  up  to  250,000,000  units  per  annum,  but  it 
is  estimated  that,  excluding  existing  customers  of  the  Power 
Company,  an  additional  15,000,000  units  per  annum  will 
cover  the  requirements  of  the  western  area.  It  is  in  the 
eastern  part  of  the  area — Crewe,  Northwich,  Wrexham,  Chester 
and  along  the  Dee  estuary — where  the  demand  for  power  will 
increase  and  where  there  is,  incidentally,  already  a  shortage. 


Electric   Traction  in  America. 

TnK  United  States  is  rather  in  the  foreground  at  the 
present  time,  though,  of  course,  that  is  not  an  unusual  place 
to  be.  For,  Mr.  Pearce  having  told  us  about  electricity  supply 
conditions  in  that  country,  we  now  have  Sir  Vincent  Raves 
giving  us  his  views  on  electric  traction  as  coloured  by  what  he 
saw  during  a  recent  visit  to  America.  The  object  of  his  visit 
was  to  obtain  information  regarding  the  electrification  of 
railways  and  to  discover  whether  the  experience  in  America 


with  this  form  of  traction  would  warrant  its  development 
to  a  greater  extent  in  this  country.  We  should  have  thought 
that  a  visit  to  America  was  hardly  necessary  to  find  this 
out,  and  we  are  not  therefore  surprised  that,  his  many  thousand 
miles  of  travel  by  rail  and  the  data  regarding  the  costs  of 
working  and  repairs  he  was  able  to  collect,  only  con- 
firm opinions  which  are  held  bv  British  engineers  on  this 
question.  What  we  should  now  like  to  know  is  how  all 
this  information  is  to  be  ajiplicd  to  solving  the  problems 
which  the  North-Eastern  Railway,  and,  indeed,  most  of 
our  railways,  have  to  face  and  overcome  somehow,  yet  that 
is  where  Sir  Vincent  Raven  seems  inclined  to  be  reticent, 
though  in  a  recent  interview  he  did  let  out.  not  only  that  from 
the  operating  point  of  view  electrification  has  been  a  com- 
plete success,  but  that  it  is  inevitable,  especially  on  new  lines. 
Inevitability,  however,  is  a  plant  of  slow  growth,  and  we 
should  like  to  see  the  wheels  of  fate  accelerated  a  little  in 
order  that  the  improvements  which  are  urgently  required 
may  take  place  with  the  least  possible  delay.  We  are 
glad  to  see  Sir  Vincent  Raven  thinks  that  it  is  better  equally 
for  financial  and  tec-hnical  reasons  that  the  necessary  energy 
for  operating  electrified  railways  should  be  obtained  from  a 
])ublio  source  rather  than  that  the  railway  companies  should 
build  their  own  generating  stations.  AVith  that  conclusion 
we  are  in  hearty  agreement. 

Housing  and  Smoke  Abatement. 

The  fallacy  that  electricity  is  so  expensive  is  one  which 
must  obviously  be  exploded  before  any  real  advance  can  be 
made  with  the  development  of  the  domestic  load.  Given 
]iro]ier  presentation,  this  should  not  be  difficult,  despite  the 
unfortunate  fact,  the  significance  of  which  can  hardly  be 
exaggerated,  that  while  the  price  of  many  commodities  is 
beginning  to  drop,  that  of  electricity  is  still  rising.  This, 
indeed,  is  a  point  to  which  those  concerned  with  the  supply 
side  of  the  industry  must  give  their  careful  consideration,  for 
on  it  the  prosperity  or  otherwise  of  our  future  must  depend. 
At  the  same  time,  we  are  sorry  to  see  that  the  Ministry  of 
Health  is  among  those  who  imply  that  electricity  should  only 
be  used  for  purposes  other  than  lighting  when  gas,  or 
even  coal,  cannot  be  conveniently  em])loyed.  In  one  of  the 
Housing  Memoranda  which  they  issue  from  time  to  time  the 
Ministry,  quite  rightly,  points  out  the  injury  to  life  and  the 
damage  to  vegetation  and  buildings  which  are  caused  by  the 
smoke-laden  atmosphere  resulting  from  the  use  of  coal  in 
domestic  grates,  and,  equally  rightly,  recommend  that  in  every 
case  where  it  is  at  all  practicable,  gas,  anthracite  or  electricity 
be  used  for  cooking  and  heating  purposes.  Unfortunately, 
however,  they  add  a  rider  that  electricity  should  only  be  used 
where  the  supply  of  current  is  obtainable  '"  at  a  low  rate," 
irrespective,  that  is,  of  the  relative  prices  of  gas  or  coal  in  the 
area.  They  quite  overlook  the  fact  that  in  dealing  with  this 
important  question  the  total  cost  must  in  every  case  be  con- 
sidered, and  not  simply  either  the  capital  costs  or  the  working 
expenses  of  installing  or  using  any  particular  heat  agent  as 
separate  items. 


Peter  and   Paul. 

This  is  all  the  more  im])ortant,  for  at  the  ])resent  moment 
the  employment  of  electricity  in  many  of  the  new  housing 
colonies  is  being  hampered  by  the  fact  that  the  gas  authorities 
are  quoting  such  low  installation  costs  that  electricity  cannot 
economically  compete.  This  is,  of  course,  excellent  from  the 
housing  authorities  point  of  view,  but  it  should  be  obvious  that 
those  supplying  gas  nmst  recoup  themselves  somehow,  and  will 
do  so  by  charging  the  tenants  an  excessive  price  for  the  gas 
consumed  ;  in  other  words,  what  the  building  authority  saves 
the  tenant  will  lose.  While,  of  course,  there  is  no  objection 
to  this  policy  as  a  matter  of  business,  we  cannot  allow  it  to  be 
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ignored  when  comparisons  between  the  costs  of  gas  and  elec- 
tricity, such  as  we  have  mentioned  above,  are  being  made. 
Apart  from  any  question  of  cost,  however,  it  cannot  be  too 
often  insisted  that  the  cleanliness,  convenience  and  general 
adaptability  of  electricity  for  domestic  purposes  offers  greater 
advantages  than  any  other  form  of  heat  or  lighting  agent  can 
hope  to  show.  Unfortunately,  this  is  far  from  being  generally 
realised,  and  it  would,  therefore,  be  an  advantage  if  the  elec- 
tricity authorities  concerned  could  obtain  the  sympathetic, 
collaboration  of  the  architects  responsible  for  the  various 
housing  schemes  from  the  very  beginning,  and  by  securing  a 
large  saving  on  the  structural  costs  which  would  be  possible  by 
omitting  most  of  the  fireplaces  help  to  ofEset  the  necessary 
cost  of  electrical  apjmratus  and  wiring,  and  so  at  least  show 
that  electricity  has  some  advantages.  This,  we  are  glad  to 
learn,  has  been  done  with  great  success  at  Billingham  and 
elsewhere,  but  it  is  an  idea  capable  of  wider  application. 


A  German   Electric   Proving-  House. 

Those  concerned  in  the  establishment  of  an  electric  proving 
house  in  this  country  will  be  interested  to  learn  that  the 
Verband  Deutscher  Elektrotechniker  has  completed  arrange- 
ments by  which  manufactured  articles  can  be  submitted  to 
them  for  test.  These  articles,  if  they  pass  the  test,  will  be 
approved  and  will  be  suitably  marked  with  a  registered  mark, 
consisting  of  an  equilateral  triangle,  written  in  the  three 
corners  of  which  are  the  letters  V,  D,  E.  The  names  of  those 
who  are  to  serve  on  the  committee  of  supervision  have  already 
been  issued.  At  the  head  of  them  stands  Dr.  Klingenberg, 
and  he  is  supported  by  a  number  of  electrical  engineers, 
nominated  by  a  variety  of  associations  interested  in  the 
matter.  The  interests  of  manufacturers  and  consumers  are 
represented  on  the  committee.  It  is  proposed  at  the  start  to 
limit  the  tests  to  certain  types  of  device,  including  fuses  and 
switches,  cajjable  of  carrying  up  to  60  amperes,  hand  lamps, 
wall  plugs  of  various  kinds,  cooking  and  heating  appliances, 
electro-medical  apparatus,  and  toys.  The  testing  station  is 
to  start  work  at  once,  and  will  be  in  charge  of  Herr  von 
ZiMMERMAN.v.  The  present  intention  is  to  start  by  testing 
apparatus,  which  might,  if  defective,  be  dangerous  to  life  cr 
cause  fires  ;  with  this  object  in  view,  the  above  selection 
was  made,  and  it  will  be  noticed  that  most  of  the  things  on  the 
list  fall  within  the  category  of  articles  which  will  be  used  in 
everyday  life  by  unskilled  persons.  We  hope  that  the 
establishment  of  some  similar  authority  in  this  country  will 
not  be  long  delayed. 

^ 

British   Electrical   Development  Association. 

The  enthusiasm  which  is  generally  expressed,  and  to  a  large 
extent  also  felt,  for  the  aims  and  objects  of  the  British 
Electrical  Development  Association  obscures  the  fact  that 
this  useful  body  Ls  not  receiving  that  support  from  the  various 
branches  of  the  electrical  industry  which  it  requires,  and  to 
which  its  activities  up  to  the  present  certainly  entitle  it.  Now, 
while  those  responsible  for  the  work  of  the  Association  and 
those  who  are  using  all  their  efforts  to  help  it  in  every  way. 
among  whom  we  may  be  permitted  to  enrol  ourselves,  will  not 
rest  until  it  receives  practically  universal  support  from  the 
whole  of  the  electrical  industry,  that  condition  does  not  exist 
at  the  present  time,  and  a  good  deal  of  energy  of  those 
responsible  for  its  management  which  might  be  expended 
on  more  useful  objects  is,  therefore,  being  taken  up 
in  persuading  those  who  ought  to  belong  to  the  Association 
to  take  up  the  responsibilities  of  membership.  The  beginning 
of  the  New  Year  is  a  time  when  good  resolutions  are  made  and 
broken.  And  we  therefore  hope  that  the  various  fupply  under- 
takings and  manufacturing  concerns  who  still  remain  outside 


the  ranks  of  the  B.E.D.A.  will  make  without  delay  a  resolution 
to  remain  in  darkness  no  longer,  and  will  take  the  neces- 
sary steps  to  assume  membership  at  the  earliest  possible 
moment.  We  need  hardly  add  that  if  there  be  any  who  are 
not  fully  acquainted  with  the  objects  of  the  Association,  or 
who  are  inclined  to  be  critical  of  what  it  has  so  far  done, 
the  best  way  to  help  their  unbelief  is  to  ajjply  to  Mr. 
Beauchamp  for  a  copy  of  the  last  report,  which  describes 
the  activities  of  the  past  18  months.  They  will  there  find 
much  that  is  informative  and  sufficient  to  persuade  them  to 
take  the  course  we  have  just  suggested. 


Scottish   Water   Power 
Schemes. 

Though  the  Private  Bill  programme  of  the  1921  Session  of 
Parliament  is  a  comparatively  lean  one,  there  are  two  inter- 
esting Scottish  hydro-electric  schemes  which  deserve  more 
than  jjassing  notice.  In  the  first  place,  there  are  signs  that 
both  will  encounter  opposition  from  sesthetists  in  general  and 
from  those  who  desire  to  preserve  the  primitive  grandeur  of 
the  Highlands  in  particiilar.  On  the  other  hand,  there  is 
evidence  that  the  attitude  of  some  of  the  local  authorities 
interested  will  not  be  unfriendly. 

Enlightexed  Local  Interests. 

For  instance,  the  Inverness  County  Council  has  decided  to 
sup230rt  the  Lochaber  Water  Power  Provisional  Order,  because 
it  is  a  local  scheme  and  it  is  "  primarily  for  the  benefit  of  the 
Highlands,"  but  the  Grampian  Electricity  Supply  Provisional 
Order  is  to  be  opposed  because  it  is  said  to  be  "  only  for  the 
benefit  of  the  manufacturers  of  Dundee  and  Perth."  Again, 
it  is  considered  that  the  "  Highlands  should  be  developed  for 
the  benefit  of  the  Highlands,"  and  as  the  British  Aluminium 
Company's  project  imj^lies  the  development  of  industries  in 
the  County  of  Inverness,  the  County  Council's  support  is 
already  assured.  Though  this  view  is  narrow  and  is  deter- 
mined by  psychological  rather  than  engineering  considerations, 
it  is  a  welcome  change  from  the  attitude  taken  up  towards  a 
similar  scheme  which  was  rejected  two  years  ago.  And  even 
this  is  not  an  isolated  case.  For  though  the  Perth  County 
Council  is  going  to  enter  opposition  to  the  Grampian  Order, 
it  is  understood  that  this  is  only  done  to  ensure  that  the  county's 
interests  shall  not  be  neglected. 

Opposition  is,  however,  being  organised  by  other  local 
authorities  who  are  jealous  of  anything  in  the  nature  of  the 
monopoly  being  obtained  by  a  company.  Representatives  of 
authorities  in  Stirlingshire  and  Linlithgowshire  have  met  and 
have  decided  to  communicate  with  the  Electricity  Com- 
missioners to  point  out  that  "  if  there  is  any  benefit  to  be 
obtained  the  local  authorities  would  like  to  particijiate,  even 
though  they  are  outside  the  area  schedules  in  the  Order." 
This  is  a  very  candid,  though  hardly  a  creditable,  attitude  for 
public  bodies  to  assume  towards  a  measure  of  first-class  im- 
portance involving  an  expenditure,  according  to  the  estimates 
of  the  engineers  (Messrs.  Mott,  Hay  &  Anderson),  of 
£4,060,000  and  appearing  to  be  a  project  eminently  suitable 
on  account  of  its  nature  and  magnitude  for  carrying  out  by 
private  enterprise. 

Dundee's  Opposition. 

We  are  rather  surprised  to  see  that  one  of  the  principal 
opponents  will  be  the  Dundee  Corporation,  whose  electric- 
generating  plant  is  overloaded.  The  extensions  in  hand  at 
the  Corporation's  own  stations  will  only  sufiice  for  next 
winter,  and  it  has  therefore  become  necessary  to  order  more 
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plant  for  the  wiatcr  of  1022-23.     At  first  it  was  thought  the 
Corporation  might  make  an  arrangement  to  take  a  supply  in 
hulk  from  the  jiromoters  of  the  Grampian  scheme,  but  as  the 
result  of  reports  from  the  Town  Clerk  and  the  city  electrical 
engineer  it  has  been  decided  to  present  a  petition  against  the 
Order.     It  is  thought  that  the  Grampians  Company  could 
not  give  a  supply  for  at  least  four  years,  and  that  the  Company 
might    compete    unfairly    with    the    municipal    undertaking. 
Major  RiCHARDSo.N'  also  thinks  that  the  Company  could  erect 
a  steam-driven  station  near  the  city  boundary,  and  might 
endeavour  to  supply  in  the  exi.sting  municipal  area.     If  this 
be  so  then  Dundee  can  easily  protect  itself  by  getting  a  pro- 
tective  clause   inserted   in   the   Grampians    Order.     But   we 
think  this  possibility  so  remote,  es])ccially  as  no  new  station 
can  now  be  erected  without  the  consent  of  the  Electricity  Com- 
missioners, that  we  hesitate  to  believe  it  can  be  the  real  reason 
for  the  attitude  of  the  Corporation.     We  are  inclined  to  think 
that  this  attitude  is  partly  due  to  a  fear  of  a  private  monopoly 
and  ))artly  to  a  desire  to  revive  last  year's  Tummel  Valley 
hydro-electric  scheme,  because  Major  Richardson  and  Prof. 
Gibson  have  been  instructed  to  report  upon  the  possibility  of 
developing  the  project  in  order  to  meet  the  future  electricity 
requirements  of  the  Corporation.     We  hope,  however,  that  the 
Grampian  scheme  will  be  considered  on  its  merits,  and  that  it 
will  ultimately  receive  Parliamentary  sanction. 

The  Lochaber  Scheme. 
Turning  to  the  details  of  the  various  schemes,  the  British 
Aluminium  Company's  Order  is  similar  to  that  promoted  two 
years  ago.  It  seeks  authority  to  construct  works  for  the  gen- 
eration of  electrical  energy  at  Fort  William.  The  water 
required  is  to  come  from  the  Spean,  a  tributary  of  the  river 
Lochy.  The  main  reservoir  is  to  be  an  enlargement  of  Loch 
Treig  and  will  be  constructed  by  building  a  dam  some  .39  ft. 
high  at  its  outlet.  Loch  Laggan,  which  is  at  the  head  of  the 
.Spean  and  a  reservoir  which  is  to  be  formed  just  below  it,  will 
supplement  the  main  storage  ;  while  the  supply  from  Loch 
Laggan  is  to  be  reinforced  by  water  conveyed  from  the  Spey 
through  a  pipe  line-about  15  miles  long,  extending  to  near  the 
scource  of  the  river.  The  main  supply  conduit  from  Loch 
Treig  to  the  power  house  at  Fort  William  will  follow  the  con- 
tour line  to  round  the  foot  hills  of  the  Ben  Nevis  range,  and 
])r.Ktically  every  stream  en  route  will  be  laid  under  con- 
tribution for  the  augmentation  of  the  supply  of  water  power. 
The  estimates  of  the  engineers,  Messrs.  C.  S.  Meik  &  Buchanan 
and  .Messrs.  Alex.  Binxie,  Son  &  Deacon,  put  the  cost  of  the 
scheme  at  £2,962,000,  and  as  there  is  likely  to  be  little  opposi- 
tion it  will  probably  receive  Parliamentary  sanction. 

The  Grampian  Scheme. 

The  Provisional  Order  for  the  incorporation  of  the  Grampian 

Electricity  Suj)ply  Company  deals  with  a  much  more  extensive 

and  important  scheme,  and  as  the  proposed  works  are  in  the 

counties  of  Inverness  and  Perth  it  is,  to  a  certain  extent,  a 

rival  of  the  Lochaber  project.    The  promoters  are  Sir  H.  Bab- 

iNOTON  Smith.  Sir  Wm.  Guy  Granet,  Sir  Au.stix  E.  Harris 

and  Mr.  E.  Cox,  and  the  capital  is  fixed  at  £1.000,000,  with 

power   to   increase    it    to    £4,000,000.     There    are  extensive 

powers  for  the  acquisition  of  lands  and  for  the  construction 

of  reservoirs,  dams,  weirs,  conduits,  &c.,  and  five  generating 

stations  are  scheduled  as  follows  :   In  Tortingall.  on  the  North 

Shore  of  Loch  Rannoch  ;    in  Laggan,  near  Chamb  and  Loch 

Ericht  ;    in  Kingussie  and  Inch,  on  Loch  Cuaich  ;    in  Blair 

AthoU.  on  the  Bruar  water,  and  also  in  the  same  irnrish  near 

the  main  road  from  Blair  Atholl  to  Dalnacardoch. 

Water  Power  to  be  Used.* 
Authority  is  sought  to  use  the  waters  of  15  specified  lochs 
(including  Lochs  Ericht  and  Rannoch)  and  99  lochs,  rivers  and 
streams  (including  the  Ericht,  Garry,  Tarf  and  Banvie),  and 


all  streams  tlowing  into  or  from  these  lochs  and  rivers.  The 
complete  scheme  will  involve  the  construction  of  several  large 
dams,  reservoirs,  &c.  For  instance,  the  storage  for  the  Loch 
Rannoch  power  station  will  be  provided  by  damming  and 
raising  Loch  Ericht  57  ft.,  and  to  ensure  a  sufficient  supply  for 
the  area.  Loch  Pattack  will  also  be  raised  29  ft.,  and  the  head 
waters  of  the  Truim,  as  well  as  Lochs  Bhaadain  and  an  t'Sellich 
will  be  placed  under  contribution.  It  is  proposed  to  feed  the 
power  station  at  Blair  Atholl  from  Loch  Garry,  whose  level 
will  be  raised  for  the  purpose  by  71  ft.  From  the  loch  the 
water  is  to  be  led  by  an  aqueduct  on  the  east  side  of  the  river 
to  a  reservoir  to  be  formed  by  a  dam  across  the  Bruar  water, 
some  117  ft.  high,  and  three  miles  or  so  above  the  junction  of 
that  tributary  with  the  Garry  at  Struan.  On  the  way  down, 
subsidiary  dams  are  to  be  formed  on  most  of  the  tributaries, 
and  the  waters  therefrom  led  into  the  main  aqueduct  as  well 
as  a  supply  from  Loch  an  Duin,  at  the  top  of  the  Tromie.  The 
Bruar  water  is  to  be  further  strengthened  by  an  artificial  loch 
to  be  formed  about  Loch  Mhaire  and  the  head  waters  of  the 
Tilt,  and  it  is  from  this  Bruar  reservoir  that  the  final  aqueduct 
will  lead  the  water  direct  to  the  power  station. 

"Area  of  Supply  and  Powers. 
The  Company  seeks  powers  to  supply  electricity  within  the 
counties  of  Perth,  Kinross  and  Forfar  and  parts  of  Argyle, 
Inverness,  Stirling  and  Dumbarton,  but  they  will  not  be  able 
to  give  a  supply  to  those  areas  (except  for  power,  to  authorised 
undertakers  or  to  any  company  owning  railways,  tramways, 
water-works,  &c.),  where  authorised  distributors  are  operating 
without  the  consent  of  those  distributors,  though  in  the  case 
of  unreasonable  refusal  an  appeal  lies  to  the  Electricity  Com- 
missioners. A  section  of  the  Order  compels  the  Company  to 
give  a  supply  of  electricity  to  any  authorised  undertakers,  &c., 
provided  they  contract  to  pay,  for  at  least  seven  years,  25  per 
cent,  on  the  outlay  (excluding  generating  plant)  incurred  in 
providing  such  supply.  Provision  is  made  against  the  pre- 
ferential treatment  of  consumers  in  similar  circumstances 
and  for  dealing  with  cases  of  .standby  supply.  If  authorised 
distributors  desire  to  cease  taking  supply  they  must  give  12 
months'  notice,  and  the  Company  is  empowered  to  enter  into 
agreements  for  the  supply  and  receipt  of  electricity  in  bulk, 
for  the  acquisition  of  electricity  undertakings,  &c.,  and  it  may 
'■  manufacture,  acquire,  maintain  and  sell,  let  on  hire  and 
dispose  of  "  all  electrical  plant  and  apparatus.  If  a  substantial 
commencement  of  the  works  has  not  been  made  within  five 
years  the  powers  lapse,  and  the  works  must  be  completed 
within  ten  years.  Interest,  not  exceeding  8  per  cent.,  may  be 
paid  out  of  capital  until  the  expiration  of  the  time  for  the 
completion  of  the  works,  but  no  interest  accrues  until  two- 
thirds  of  the  capital  of  £1 ,000,000  has  been  issued,  and  only 
one-fifth  can  be  applied  in  paying  interest. 

Price  of  Energy. 
The  maximum  prices  to  be  charged  are  as  follows  :  To 
authorised  distributors,  or  to  railway  or  tramway  undertakings 
whose  maximum  demand  exceeds  250  kw.,  3d.  per  unit  for 
any  quantity  not  exceeding  the  equivalent  of  400  hours  of 
supply  at  the  maximum  demand,  and  to  ordinary  consumers 
13s.  4d.  for  the  first  20  units  with  8d.  a  unit  afterwards.  Such 
in  brief  outline  is  the  interesting  and  ambitious  scheme  of  the 
Grampian  Electricity  Supply  Company.  Conceived  in  bold 
and  somewhat  original  lines  it  deserves  the  symi)athetic 
support  of  all  who  jjelieve  in  electrical  progress,  and  we  wish 
the  promoters  success  in  their  venture.  Already  one  or  two 
local  authorities  in  the  proposed  area  of  supply  are  con- 
sidering the  question  of  taking  a  supply  of  electricity  in  bulk 
from  the  Company,  and  if  they  succeed  in  starting  out  with 
a  few  substantial  consumers  of  this  character  there  is  no  reason 
why  it  should  not  prove  a  financial  success. 
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The  Capacitance  of  Flat  Top  Antennae. 


In  a  recent  Paper*  a  new  formula  for  antenna  capacitance 
ivas  given  by  L.  W.  Austin.  It  is  an  empirical  formula, 
and  is  shown  by  experiment  to  be  applicable  with  considerable 
accuracy  to  all  flat-top  antennae  of  any  reasonable  shape.  It 
may  be  written 

C={4:^/a-i-0■885ajh)(l  +  Q■015l|b)  .  10-=, 

where  C  is  the  required  capacitance  in  microfarads,  a  is  the 
area  of  the  jilan  of  the  flat  top  in  square  metres,  /« is  the  height 
in  metres,  and  I  and  b  represent  the  length  and  breadth  of  a 
more  or  less  rectangular  flat  top.  The  second  factor  becomes 
appreciable  only  when  the  length  is  more  than  eight  times  the 
breadth.  The  remarkable  feature  of  this  simple  empirical 
formula  is  its  applicabiUty  to  any  shape  of  flat  top  and  its 
\artual  independence  of  the  number  of  wires. 

For  many  years  I  have  used  a  different  formula  for  making 
trial  designs  of  antennae.  It  is  even  simpler  than  that  of 
Austin,  but  is,  perhaps,  not  of  such  wide  application,  being 
intended  for  use  with  long  antennae  formed  of  a  number  of 
relatively  close  parallel  wires.  Let  I  be  the  length  of  the  flat 
top,  71  the  number  of  wires,  c  the  capacitance  per  unit  length 
of  a  single  wire  of  the  same  gauge  as  each  of  the  wires  of  the 
antenna  and  placed  at  the  same  height,  then  the  capacitance 
of  the  actual  antenna  may  be  written 

C=cV("-l) 
in  electrostatic  units. 

The  value  of  c  is  given  by  the  well-known  formula 

C=1^2l0g,(2/i;V), 

where  h  is  the  height  and  r  the  radius  of  the  wire.  When  h 
and  r  are  known,  the  values  of  c  may  be  read  from  an  abac  ; 
but  for  rough  purposes  we  may-  usually  take  c  =  0-05  electro- 
static units,  since  it  varies  very  slowly  with  change  of  the 
ratio  h/r. 

A  great  advantage  of  this  formula  is  the  possibility  of 
applying  it  to  obtain  a  direct  solution  of  the  problem  of 
designing  an  L  antenna  of  desired  capacitance,  the  gauge  of 
the  wire  being  given.  Suppose  an  L  antenna  of  capacitance 
5,000  cm.  is  to  be  made  with  wires  of  5  mm.  diameter,  the 
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height  being  100  metres.  The  value  of  A/r  is  2xl0''-^0-5 
=  4x10*,  and  therefore  c  =  0047.     Hence  we  must  take 

Zx/(/(-l)  =  5,000^0-047 
=  94,000  cm. 

Thus,  if  M  =  5,  Z= 470  metres  ;  if  w=10,  /  =  313  metres;  and 
if  ;!  =  17,  Z=235  metres.  Results  such  as  these  are  quite 
trustworthy,  provided  that  the  spacing  between  the  wires  is 
not  more  than  about  a  fiftieth  of  the  length  of  the  flat  top. 
But  the  limitations  of  the  formula  have  not  been  adequately 
determined.  I  have  used  it  tolerably  successfully  even  for  a 
square  flat  top,  made  by  stretching  grids  of  parallel  wires 
between  four  poles,  the  length  being  then  regarded  as  the 
perimeter  of  the  square. 

Dr.  Austin's  Paper  contains  a  number  of  examples  of  the 
application  of  his  formula,  in  which,  fortunately,  there  is 
sufficient  detail  to  permit  of  trial  applications  of  the  formula 
just  given.  I  have  therefore  prepared  the  following  table 
from  the  data  he  gives  for  four  L  antennae,  numbered  1,  2, 
3,  4.  The  lengths  are  in  metres,  the  capacitances  in  billi- 
farads,  and  wire  diameters  in  milUmetres. 

It  will  be  seen  that  in  these  examples  the  ratio  of  length  to 
breadth  varies  between  the  extremes  10  and  45,  the  ratio  of 
height  to  breadth  from  0-65  to  7-9,  and  the  ratio  of  breadth 
to  diameter  of  wire  from  162  to  16,000.  The  largest  error  in 
the  calculated  capacitance  is  about  4i  per  cent. 

It  remains  to  be  jjointed  out  that  the  formula  does  not  make 
any  kind  of  allowance  for  the  capacity  of  the  down  lead.  A 
separate  estimate  has  to  be  made  of  this  if  it  is  considered  to 
be  of  importance.  For  nearly  everj'  purpose  it  may  be  calcu- 
lated by  the  above  formula  with  y,  substituted  for  I,  if  it  is 
of  fan  shape. 

Sometimes  a  logarithm  table  is  not  handy  and  then  an 
approximation  to  the  logarithm  in  the  above  formula  is  con- 
venient.    The  final  result  is 

„     4,200  V(w-l) 


7-31x10*+^// 
in  electrostatic  units  when  I  is  in  centime' res. 


— 

Length. 

Breadth. 

Height. 

No.  of  wires. 

Diam.  of  wire. 

Observed 

capacitance. 

Calculated 
capacitance. 

1  

18300 
91-5 
25-9 
18-3 

160-0 
915 
1-52 
0-406 

104-0 
49-0 
12-0 
1-52 

32 

11 

6 

6 

10-0 
30 
3-0 
2-5 

53-0 
1-4 
0-34 
0-28 

53-2 

2  

1-44 

3  

0-33 

4  

0-29 

. 

Qm-Operators    and    Hysteresis    Harmonics. 


The  problem  of  hysteresis  and  eddy  currents  in  alternating- 
current  theory  is  sufficiently  important  to  warrant  the  atten- 
tion of  mathematical  engineers  and  physicists.  Thus,  a 
notable  recent  application  of  advanced  mathematical  reason- 
ing in  connection  with  iron  transformers  for  radio  frequencies 
is  to  be  ascribed  to  M.  Marius  Latour.f  The  above  problem 
and  also  that  of  the  resistance  and  reactance  of  iron  wires  as 
dealt  with  by  the  writer  (loc.  cit.)  have  been  solved  on  the  basis 
of  elliptical  hysteresis  only.  A  later  problem,  "  Harmonic 
Reactance  'and  Resistance  of  Iron  Supported  End  Connec- 
tions "  {loc.  cit.,  pp.  188-197),  was  attacked  from  the  stand- 
point of  the  general  harmonic  relation  subsisting  between 
B  and  H.  The  basis  of  such  solution  was  the  operator  Q„, 
defined  by  the  equation 

Q,„sin  iBi=sin  »(y< (1) 

In  this  relationship  Q„  is  not  to  be  looked  upon  as  a  numeric, 

*"Proc."  I.R.E.,  p.  164,  April,  1920.  The  Electmci.^n, 
Vol.  LXXXV.,  p.  200. 

t  See  also  a  Paper  by  the  writer,  "  Treatment  of  Harmonics  in  Alter- 
nating-current Theory  by  Means  of  a  Harmonic  Alge  bra,''  University  of 
California,  September,  1919,  pp.  167-174. 


PRESS. 

but  as  a  mathematical  operator  very  much  like  the  differential 
(or  integral)  operator  'i=  ,  employed  so  successfully  by  Oliver 

Heaviside. 

It  will  be  observed  that  in  developing  the  algebra  of  the  Q„ 
operators  a  tacit  assumption  was  made  {loc.  cit.  Appendix  II., 
pp.  200-204)  that  adding  current  harmonics  on  the  primary 
side  of  a  transformer  was  equivalent  (effectively)  to  super- 
posing linearly  the  corresponding  voltage  harmonics  on  the 
secondary  side  obtained  independently  by  means  of  the  B-H 
curve.  To  what  extent  this  step  is  justified  is  the  object  of 
the  present  article,  for  on  it  rests  not  only  the  mathematical 
theory  of  the  more  general  type  of  hysteresis  problem,  but 
that  of  elliptical  hysteresis  as  well. 

In  the  case  of  iron,  at  least  where  uniform  magnetic  distri- 
butions are  assumed  we  are  entitled  to  write  the  equation 

B=i{H) (2) 

quite  independently  of  the  manner  in  which  H  may  be  varied, 
provided,  however,  that  no  re-entrances  shall  occur.  In  order 
to  express  therefore  the  required  relation  for  a  nest  of  similar 


January  14,  1921. 


THE  ELECTRICIAN. 


73 


loops  the  scaK'  of  Fiy.  1  will  ])<■  ussuincd  staiulard,  on  the 
biisis  of  some  maximum  value  //  for  wliieh  the  corresponding 
value  is  B.  For  a  loop  in  which  the  maximum  value  of  H 
will  be  «//  {see  Fig-  2.)  we  are  then  justified  in  writing 

aB^liall) (3) 

The  quantity  a  can  then  be  looked  upon  as  an  amplitude 
parameter. 


Fio.  1. 


Fig.  2. 


Turning  now  to  the  question  of  linear  superposition  of 
harmonics,  let  us  assume  a  transformer  given  Fig.  3.  On 
the  primary  or  H  side  an  arbitrary  time  relationship  will  be 
assuiiud  according  to  the  expression 

H=^T,        (4) 

when  T  is  some  function  of  the  time  t.     In  view  of  (2)  we  are 
then  rntitled  to  write 

B^m, (6) 

since  the  amplitude  of  T  in  (4)  is  the  amplitude  of  H,  and  vice 


Fio.  3. 

versa.  For  the  general  case,  however,  we  will  assume  two 
test  curves  to  have  been  taken  according  to  which  we  will  have 

a,B,=l(a,H)=l(H,)=f{aJ,) (6) 

a._B.  =  l{a^H)  =  f{H,,)=j(a.,T,,)       ....     (7) 

with  the  T's  quite  arbitrary,  except  for  the  possibility  of  re- 
entrances.  It  is  now  clear  according  to  the  equation  (2),  that 
if  instead  of  H  we  take  the  function 

aH=H^  +  H, (8) 

to  be  impressed  on  the  left  hand  side  of  the  transformer,  Fig.  3, 
we  ought  to  have  in  reality  a  resultant  magnetic  density 
function  given  by  the  expression 

Bs  =  aB=f{aH)=i{H^  +  H,)=f(aJ^+aoT^),  ...     (9) 

whereas,  if  we  were  at  liberty  merely  to  add  (superpose)  the 
two  resultant  expressions  (6)  and  (7),  we  would  have 

B^'=a,B^+a^B^=f(H^)+f{H,)=f(a,T,)+f(a,T,).  .     (10) 

Clearly  B^  of  (9)  will  not  in  general  be  the  same  as  the  B^' 
of  (10),  and  the  question  arises,  which  has  important  conse- 
quences so  far  as  the  proposed  harmonic  algebra  is  concerned, 
to  what  extent  is  (9)  replaceable  by  (10).  The  error,  in  so  far  as 
there  will  be  any,  is  given  by 

B^-B-=\B=j{H^  +  H^)-f(H,)-f(H.^.       .     .     .     (11) 
For  the  ideal  case,  that  is,  with 

AB=0 (12) 

it  would  be  necessary  to  equate 

i{Hy  +  H^)  =  i(H,)+t(H.^ (13) 

The  above  functional  equation  when  solved  for  the  functional 
form  of  /  would  indicate  the  all-sufficient  condition  to  exist. 


To  solve  for  (13),  differentiation  with  regard  to  //,  ami  //, 
respectively  can  be  resorted  to.     Thus  we  have 

^J{H,  +  H,)  =  nH,);f^i(H,  +  H.^  =  nH.^.    .     (U) 

But  it  follows  quite  simply  from  the  symmetrical  nature  of 
j(H,+H.,)  that  dill'ereiitiation  of  this  latter  expression  with 
regard  to  either  //,  or  JJ^  must  eventuate  in  the  same  resultant 
expression.     We  therefore  have 

so  that  it  is  seen 

nU,)  =  i\H,) (16) 

Since  by  (6)  and  (7)  both  expressions  of  (16)  are  independent 
of  each  other  they  must  both  equal  the  same  constant /<,  so  that 
integrating,  we  have 

/(//,)  =//7^,;  f(H,)^fiH„ (17) 

and  on  adding  and  taking  note  of  (13)  it  follows 

f{H,)  +  nH.^=/.i{H,+H.^^f(H,  +  H,) (18) 

In  other  words,  the  form  of  j(Hy-\-H^)  is  given  by 

f(H^  +  H^)=fi{H,  +  H^) (19) 

A  consequence  of  the  above  is  that 

f(H)=/iH;  B=ixH,        (20) 

and  /t  must  be  a  mere  numeric. 

The  above  result  (20)  implies  therefore  that  in  order  for 
condition  (12)  to  apply  exactly  quite  independently  of  what 
the  arbitrary  functions  T^  and  Tn  may  be,  the  real  B-H  locus 
ideally  should  be  of  the  nature  of  a  straight  line  only.  For 
those  practical  cases,  however,  where  the  width  of  the  hystere- 
sis loop  is  not  too  great  a  proper  approximation  will  result  by 
adopting  the  Q,„-harmonic  algebra  suggested. 


Bolshevism   and    Electricity  Supply. 


That  so  constructive  an  industry  as  electricity  supply  and  the 
beneKts  which  are  obtainable  by  those  using  tliis  commodity  should 
have  been  seized  by  a  Bolshevik  leader  as  a  way  out  of  the  difficulties 
which,  even  he  seems  to  reaUse,  now  surround  the  future  of  Russia, 
is  perhaps  not  so  surprising  as  might  appear  at  fii-st  sight.  All 
revolutionaries  are  idealists.  In  fact,  this  is  sometimes  the  worst 
thing  about  them,  so  that  Lenitt  though,  being  a  Marxist,  he  is 
theoretically  opposed  to  Utopias  of  every  sort,  is  only  complying 
with  the  fitness  of  things  in  suggesting  the  building  of  great  power 
stations  and  the  development  of  electricity  supply  to  serve  Russia 
with  Ught,  with  transjwrt  and  industrial  power,  and  in  seeing  in 
such  a  scheme  a  real  chance  of  returning  to  something  like  sound 
methods   of   administration  and  existence. 

According  to  Mr.  H.  G.  Wei.ls"  recent  book  on  "  Russia  in 
the  Shadows,"  Lenin  has  stated  that  two  exj)erimcntal  districts 
had  already  been  electrified.  The  project  is  one  which  Mr.  Wells 
rightly  describes  as  courageous,  for  it  has  to  take  place  in  a  vast 
land  of  forests  and  ilhterate  peasants  where  no  water  power  is 
available,  technical  skill  is  wanting  and  trade  and  industry  are 
almost  at  their  last  gasp.  We  should  be  the  last  to  decry  any 
scheme  for  the  development  of  electricity  sup))ly,  but  we  cannot 
help  feeling  that  in  this  particular  case  something  more  is  wanted 
than  just  thouglit  and  talk  about  the  matter.  To  develop  such  a 
scheme  and  to  get  it  into  the  condition  where  it  can  really  help  Russia 
in  her  present  struggle,  almost  unlimited  work  and  constructive 
enterprise  -iviU  be  necessary,  yet  the  one  lesson  which  is  derivable 
from  Jlr.  Wells'  book  \\ouId seem  to  be  that  Lenin  and  his  followers, 
though  well  equipjied  with  the  bump  of  destructiveness,  have  not 
yet  shown  an  aptitude  for  the  more  desirable  and  harder 
task  of  building  up  anything  to  take  the  place  of  what  they  have 
destroyed. 
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The    Western    Electric    Company's    Multiplex 

Telegraph    System. 


The  needs  of  present" day  civilisation  require  an  ever-increasing 
improvement  in  speedy  and  accurate  means  of  communication. 
In  a  Leading  Article  published  in  our  issue  of  February  13,  1920,  we 
gave  an  account  of  what  had  been  done  in  this  direction,  so  far  as 
"  wire  telegraphy  "  was  concerned  during  the  '/)  years  which  had 
elapsed  since  1870.  Speaking  broadly,  it  may  be  said  that  these 
improvements  consist  in  the  development  of  multiplex  systems,  and 
in  the  close  attention  to  design  and  manufacture  of  apparatus, 
so  that  the  two  desirable  factors  of  low  maintenance  cost  and  a 
minimum  of  breakdo\%Ti  are  achieved  as  these  both  tend  to  keep  the 
number  of  words  sent  and  received  to  as  high  a  figure  as  is 
humanly  possible. 

SCHtUATIC  DIAGRAM  OF  A  QUADRUPLE  DUPLCX  CIRCUIT  WITH  A  ROTARy  fiaPBATER 
AND  AN  EXTENSION  OF  ONE  ARM  TOSTART  STOP  CIRCUITS  AT  THE  REPEATERSTATION, 
AND  ATONE  TERMinAL  STATION, 


-i MULTIPLEX  OPERATING  TABLE 

RTW  EXTENSION  PANEL 
^  DUPLEX  APPARATUS 


SCHEMATIC  DIAGRAM  OF  THE  TRAFFIC 
CARRYING  FACILITIES  PROVIDED  Br TH£ 
ABOVE  CIRCUITS, 


Q^Emf^:^'' 


It 


Fig.  1. — Diagram  of  the  Wires  Required  and  Traffic  Facilities 
Provided  by  the  Western  Electric  Company  Appar.atus  shown 
in  a  Recent  Demonstration. 


We  recently  had  the  opportunity  of  inspecting  an  interesting 
advance  that  has  been  made  on  these  lines  by  the  Western  Electric 
Company,  who  have  placed  on  the  market  in  the  States  and 
have  had  under  experimental  test  in  this  country,  a  new  design  of 
multiplex  printing  telegraph  ajjparatus. 

The  Conditions  of  Multiplex  Telegraphy. 

Before  describing  the  details  of  this  apparatus  it  may  be  interesting 
to  recall  the  conditions  demanded  by  multiplex  telegraphy 
may  be  broadly  said  that  these  are  accuracy, 
speed  of  service,  flexibility  to  meet  the  vary- 
ing traffic  and  operating  requirements,  line 
economy  so  that  the  system  should  be  capable 
of  handling  a  maximum  of  traffic  over  a  given 
line,  operator  output  wliich  should  be  as  high 
as  possible  without  overtaxing  the  human 
element,  low  maintenance,  and  low  fixed 
charges.  All  these  desiderata  it  is  claimed 
are  obtained  by  the  use  of  the  Western  system, 
principally  by  a  sub-division  of  the  transmit- 
ting and  receiving  apparatus,  so  that  the  oj)era- 
tors  who  need  not  be  of  the  liighly-skiUed 
variety  that  is  necessary  in  some  other  sys- 
tems, can  work  at  a  relatively  low  speed. 
The  flexibility  thus  obtainable,  as  will  te  seen 
later,  allows  all  the  advantages  of  high-speed 
telegraphy  to  be  employed  in  offices  where  the 
volume  of  traffic  is  not  large  enough  to  make  it 
economical  to  employ  certain  tyjjes  of  such 
apparatus  imder  ordinary  conditions. 

The  fact  that  the  apparatus  itself  works 
at  relatively  low  speed  is  also  responsible 
for  low  maintenance  charges  and  freedom 
from  breakdown,  though  against  this  must  be 
offset  to  some  extent  the  higher  capital  costs 
necessitated  by  the  need  of  greater  amount  of  apparatus.  This 
slower  speed  also  allows  errors  to  be  detected  and  corrected  with 
greater  ease  than  is  often  possible,  and  this  is  the  more  important 
as  95  per  cent,  of  these  errors  are  operator  and  line  disturb- 
ance errors,  rather  than  being  due  to  anTj-thing  faulty  in  the 
telegraph  system. 


Details  of  the  System. 
The  Western  Electric  printing  telegraph  system  "may  be  broadly 
said  to  Ije  a  group  of  systems  each  of  which  is  particularly  suited  to  a 
given  set  of  traffic  and  operating  conditions.  These  various  sub- 
systems provide  facilities  which  can  be  used  to  handle  traffic  loads 
varying  from  600  words  per  minute,  300  in  each  direction,  to  as  low 
as  30  words  per  ininute  in  either  direction.  This  variety  makes  it 
possible  to  arrange  for  all  sets  to  operate  at  a  speed  which  it  is  found 
best  secures  the  maximum  efficiency  of  the  operating  staff.  To 
'allow  for  this  two  systems  the  multiplex  and  the  start-stop  are  used, 
the  former  of  which  is  particularly  designed  for  handling  heavy  and 
moderate  loads  for  long  circuits,  the  latter  being  intended  priiliarilj" 
for  short  hue  and  light  work. 

Line  Equipment. 

We  may  take  as  an  example  apparatus  required  to  provide  a 
traffic  carrj-ing  capacity  of  400  words  per  minute,  200  in  each 
direction,  between  two  towns  X  and  Y.  The  equipment  at  each  end 
consists  of  four  printers  and  transmitters,  all  of  which  are  connected 
to  the  segments  of  a  distributor,  the  two  distributors  being  maintained 
in  synchronism,  the  one  with  the  other.  During  each  revolution 
of  the  distributor  brushes,  the  signals  which  correspond  to  one  letter 
of  four  messages  in  the  four  transmitters  are  sent  to  the  line  At  the 
receiving  end  these  signals  ojjerate  a  relay  which  repeats  them  to  the 
distributor,  whence  they  are  passed  to  four  printers.  The  ojjeration 
in  the  opposite  direction  is  accomplished  in  exactly  the  same  manner, 
two  way  transmission  being  obtained  by  means  of  a  duplex  balance. 

Referring  to  the  sending  arrangement  the  operator  works  before 
what  is  practically  an  ordinary  typewriter  mechanism,  with  the 
following  modifications.  When  the  carriage  is  nearly  at  the  end  of 
its  run,  a  red  lamp  lights  which  is  a  signal  to  the  operator  to  press 
a  key  which  automatically  restores  the  carriage  to  its  initial  position. 
In  addition  a  back  space  key  is  fitted  which  allows  any  errors  that  the 
operator  discovers  in  the  course  of  transmission  to  be  corrected.  The 
operation  of  these  keys  causes  the  perforation  of  holes  in  a  paper  strip 
which  is  passed  out  on  the  left  side  of  the  machine.  This  tape  then 
passes  through  the  transmitter  which -translates  the  perforations 
into  positive  and  negative  impulses,  and  through  the  distributor 
which,  as  already  mentioned,  sends  the  signals  to  the  line.  These 
signals  when  received  in  the  way  we  have  just  described  pass  to  a 
printer,  which  translates  the  combination  of  positive  and  negative 
impulses  into  the  corresponding  letter,  and  prints  it  on  a  paper  in  the 
machine,  on  roUs  of  paper  SJ  in.  wide,  which  may  be  torn  off  after 
each  message  is  completed.  Each  transmitter  is  usually  fed  from 
four  of  the  operating  mechanisms,  and  as  the  normal  speed  of  typing 
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Fig.  2. — View  of  the  Multiple  Multiplex  Operating  Set. 


is  gi-eater  than  the  average  number  of  words  that  can  be  sent 
through  each  macliine,  the  operator  is  able  to  keep  well  on  top  of  her 
work,  and  thus  obtains  time  for  corrections,  checking  and  other 
working  details.  This  is  an  advantage  which  is  not  possessed  by  some 
of  the  other  systems  of  high-speed  telegraphy,  and  is  a  factor  ^^•hich 
obviously  helps  to  keep  up  the  average  speed  of  transmission. 
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The  "  Start-Stop  "  Apparatus. 
A  second  type  of  apparatus  used  ia  the  start-stop  operating  set 
which  is  intended  foe  woikiiig  at  s]XH'<l8  up  to  GO  words  per  minute 
for  single  or  duplex  oporatiim.  \\\wi\  operating  singly  the  printer 
in  front  of  the  operator  produces  a  home  record  of  the  messages  sent. 
Two  of  these  operating  sets  installed  at  the  end  of  a  line  connecting 
two  towns  would,  if  oi^rated  simplex,  give  a  capacity  of  60  words 
per  minut«  in  each  dii-cction,  or  if  operated  dujilex  60  words  per 
minute  in  each  direction  simultaneously.  As  this,  of  course,  is  a 
good  typewriting  speed,  it  does  not  provide  the  same  dilYercnce 
between  the  operator  and  the  machine,  as  does  the  multiplex  system. 


Fig.  3. — View  ok  the  Miltiplex  Termin.^l  Set. 

On  the  other  hand,  as  the  traffic  is  so  much  less  this  is  no  real  dis- 
advantage. It  is  interesting  to  note  that  in  the  ease  where  there 
are  a  number  of  receiving  stations  on  the  line  it  is  possible  to  equip 
each  receiving  station  -vvith  selective  apparatus  which  will  enable 
the  sending  station  to  determine  which  shall  receive  any  particular 
message  that  the  operator  is  about  to  send,  thus  tending  to  great 
ttexibilit}-. 

Superposing. 

In  America  many  telephone  circuits  have  the  start  stop  system 
superposed  on  them  so  enabling  telephone  and  telegraph  to  operate 
on  the  same  pair  of  wires. 

Tlie  Western  Electric  Composite  set  is  designed  to  enable  two 
telegraph  circuits  and  one  telephone  circuit  to  opeiate  simul- 
taneously over  the  same  physical  circuit. 

Extension  Panel. 
If  is  is  desired  to  extend  one  or  more  channels  of  a  multiplex 
terminal  set,  the  operating  table  is  replaced  by  an  exteasion  panel 
consisting  of  a  start  stop  distributor  and  a  numlx'r  of  ix-lays.  This 
enables  a  start  stop  set  to  operate  on  one  channel  of  the  multiplex 
as  shoAvn  at  stations  D  and  E.     (Fig.  1.) 

The  Code  Question. 
In  any  printing  telegraph  system  the  question  of  a  code  is  one  of 
primary  importance.     In  the  Western   Electric  system   an   equal 
letter  or  five-unit  code  is  employed,  which  is  a  modification  of  the 


Baudot  system.     This  is  particularly  well  adapted  to  the  use  of  the 
multiplex  principle,  and  is  also  very  economical  as  regards  line  time. 

The  Apparatus  Employed. 
Turning  now  to  the  operation  of  the  apparatus,  we  may  lirst  deal 
with  the  distributor,  the  commutator  of  which  is  divided  into  four 
sectors  of  five  segments  each.  At  the  sending  end  these  segments 
are  coimected  to  switches,  which  determine  whether  the  line  should 
be  connected  to  positive  or  negative  battery.  At  the  receiving  end 
the  segments  are  connected  through  relays  to  the  opposite  jiole  of 
battery  to  that  applied  to  the  line  by  the  sending  segment  to  operate 
a  relay.  Jf  the  brushes  of  these  two  distributors  start  at  the  same 
time  and  rotate  in  the  same  diiection  at  the  same  rate  of  speed,  the 
brushes  on  each  \nll  be  on  corresponding  segments  at  the  same  time. 
Therefore,  with  each  revolution  the  transmitting  brush  sends  out 
four  5-unit  signal  combinations,  the  actual  apparatus  positions  of 
the  switch  lever' being  deterTuined  by  the  ])erforations  in  the  tape, 
the  perforations  being  in  turn  determine(l  by  the  perforator  key 
depressed.  Hence,  the  combination  of  relays  at  the  receiving  end 
■will  be  operated  in  accordance  with  the  perforations  in  the  trans- 
mitting tape,  and  these  relays  determine  the  setting  of  a  mechanism 
which  causes  the  letter  corresponding  to  the  combination  to  be 
printed.  In  such  a  system  it  is,  of  course,  highly  important  that  the 
apparatus  should  be  maintained  in  absolute  synchronism,  aiul  this 
is,  in  the  case  of  tlie  Western  Electric  instrument,  made  possible 
without  any  loss  of  line  time,  since  the  signals  themselves  held  the 
distributors  in  synchronism.  Moreover,  the  synchronous  repeaters 
used  are  maintained  in  synchronism  by  means  similar  to  those  used 
for  maintaining  sjnichronism  between  the  terminal  distributors 
of  the  multiplex. 

Multiplex  Distributor  and  DRmNO  Fork. 

The  distributors  for  multiidex  systems  consist  of  a  commutator 
face  with  the  revolving  brush  arms.  The  brush  arms  are  canied  by 
a  shaft  driven  by  a  La  Coui'  or  phonic  wheel  motor.     At  the  far  end 


Fig.  4. — View  of  the  Stakt-Stop  Operating  Set. 


of  the  shaft  is  mounted  a  mercury  flywheel,  which  serves  as  a  damper 
to  prevent  hunting  or  oscillation  of  the  motor.  The  function  of  the 
electrically-driven  tuning  fork  is  to  provide  impulses  for  driving  the 
distributor.  The  sjx^ed  of  the  motor  is  determined  by  the  rate  of 
vibration  of  the  fork,  which  possesses  a  high  degree  of  constancy. 
Views  of  the  apparatus  used  in  tliis  system  are  given  in  Figs. 
2  and  3. 
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Start-Stop  Distributors, 

The  5-A  distributor  for  the  "  start-stop  ""  system  differs  from  the 
multiplex  distributor,  in  that  it  is  driven  by  an  ordinary  direct- 
current  shimt  motor,  the  speed  of  which  is  accurately  controlled  by 
a  sensitive  governor.  This  distributor  has  tv.0  faces,  the  receiwng 
face  on  one  side  and  the  sending  on  the  other.  In  its  operation  this 
distributor  differs  from  the  multiplex  tx^ie,  for  its  briLsh  arms  are  not 
constantly  rotating  with  the  motor  shaft,  the  brushes  being  connected 
to  the  shaft  through  friction  couplings  and  being  maintained  sta- 
tionary by  a  stop  controlled  by  a  magnet.  The  operation  of  this 
magnet  withdraws  the  stop  and  permits  the  brush  to  make  one  com- 
plete revolution.  While  this  results  in  a  certain  loss  of  line  economy, 
in  that  the  code  \-irtuaUy  becomes  a  seven-unit  code,  it  possesses 
the  advantage  that  it  permits  of  intercommunication. 

It  is  the  starting  and  stopping  of  the  brush  arms  ^^■hich  gives  the 
distributor  and  system  its  name  ■' start-stop."  The  operating  part 
of  the  apparatus  used  in  this  system  is  given  in  Fig,  4. 

Perforator. 
As  already  inentioned,  the  perforator  is  provided  w  ith  a  keyboard 
similar  to  that  of  a  standard  t^^iewriter.     The  ojjeration  of  keys 
determines  the  selection  of  punches  which  will  be  operated  to  per- 
forate the  desired  combination  in  the  tape. 

Tape  Transmitter. 
The  tape  transmitter  translates  the  combinations  of  perforations 
into  combinations  of  positive  and  negative  currents.  As  the  tape 
passes  through  the  transmitter,  five  pin  feelers  feel  out  the  tape. 
These  pins  in  turn  control  five  levers,  wliich  are  connected  to  five 
segments  in  the  sending  ring  of  the  distributor.  These  levers  make 
contact  with  positive  or  negative  battery  as  the  corresjjonding  feeler 
pin  finds  a  j^erforation  or  no  perforation. 

Printer. 
One  type  of  printer  used  is  of  the  movable  paper  carriage  tj^je, 
printing  being  accomplished  by  forcing  the  paper  against  the  tj'pe 
wheel.  This  type  ^heel  is  mounted  on  a  shaft  which  is  maintained 
under  constant  torque  by  a  spring.  When  a  letter  signal  is  received 
the  tj'pe  shaft  is  released,  and  the  wheel  revolves  until  it  engages  a 
stop,  wliich  brings  the  required  letter  in  front  of  the  paper.  Buttons 
are  pro-saded  which  make  it  possible  for  the  receiving  operator  to  feed 
up  the  paper  or  return  the  carriage  at  Mill.  Messages  are  torn  off 
just  above  the  glass  window  on  a  steel  cutting  edge.  A  small  crank 
is  sometimes  furnished  at  the  left-hand  end  of  the  printer  to  jjermit 
the  operator  to  feed  up  the  pajjer  more  rapidly.  The  type  of  mes- 
sage form  ased  has  an  advantage  of  economy  of  paper.  It  has  a 
further  advantage   that  only  one   piece  of  paper  is   reqiured  per 


message,  regardless  of  the  length  of  the  message.  The  later  improved 
type  of  printer  is  of  different  construction.  It  employs  standard 
type  bar  action,  and  has  a  stationaiy  jiaper  carriage,  the  type 
basket  shding  along  the  paper. 

Printing  is  effected  mechanically  by  a  number  of  eccentric  ball 
bearings  on  a  cam  shaft,  each  one  of  which  is  associated  with  mo^^ng 
members  operating  the  various  elements  at  the  proper  time. 

Blank  telegraph  forms  may  be  fed  into  the  printer  enabling 
duplicate  copies  to  be  made,  or  a  continuous  roll  of  paper  may  be 
used. 

It  is  claimed  that  the  cost  of  maintenance  of  this  pattern  of 
printer  is  muchlo«-er  than  for  the  earUer  type  described  above. 

Auto-control  is  pro^dded  by  an  auxiliary  piece  of  apparatus, 
wliich  serves  two  very  useful  purposes.  First,  it  automaticaUv 
stops  the  feeding  of  the  tape  through  the  transmitter,  providing  the 
perforator  operator  does  not  produce  the  tajje  as  fast  as  it  is  required. 
It  thus  allows  the  tape  to  be  fed  directly  from  the  perforator.  Second, 
it  serves  to  send  the  special  signals  recpiired  to  operate  the  bell  on 
the  distant  printer  without  remo^^ng  the  tape  from  the  transmitter, 
or  mutilating  the  message  that  is  being  transmitted. 

Facilities  for  llAiNT.tiNrsG  Equipiient. 
With  each  multiplex  terminal  equipment  there  is  usually  fur  - 
nished  a  test  table.  This  table  is  equipped  with  a  complete  set  of 
apparatus,  including  perforator,  transmitter,  jninter  and  auto 
control.  The  table  is  also  pro\'ided  with  a  test  distributor,  which 
makes  it  possible  for  the  maintainer  to  simulate  ojjerating  conditions, 
and  thus  test  and  adjust  the  various  apparatus  units.  This  arrange- 
ment makes  it  possible  to  install  regular  inspection  routine.  For 
example,  at  intervals  each  piece  of  apparatus  is  taken  to  the  test 
table  and  replaced  by  a  similar  piece  of  apparatus  taken  from  the  test 
table.  This  change  is  facilitated  by  the  fact  that  these  apparatus 
units  make  clip  connections  to  both  ojjerating  and  test  table. 

Power  Supply. 
AU  the  Western  Electric  printing  telegraph  apparatus  is  de- 
signed to  operate  on  110-volt  direct  current,  but  considerable  atten- 
tion has  been  paid  in  the  design  of  this  apparatus  to  allow  of  good 
operation  and  voltages  varying  from  00  to  125  volts.  In  installa- 
tions wliich  consist  of  only  one  start-stop  set,  or  a  multiple  x 
terminal  equipment,  a  current  of  3  amps,  would  be  sufficient  for 
j)roper  operation  ;  but,  owing  to  the  extra  current  required  for- 
testing,  table  lamps,  soldering  irons,  &c.,  it  has  been  found  advisable 
not  to  have  a  capacity  of  less  than  6  amps,  for  any  single  iiLstalla- 
tion,  with  a  proportionate  increase  for  installations  of  more  than 
one  set. 
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For  six  years  now  the  season's  greetings  have  borne  a  new  sig- 
nificance. During  the  war  we  gave  up  the  formula  "  A  Merry 
Christmas,"  and  borrowed  the  word  "  happy  "  from  the  New  Year, 
putting  in  its  place  a  fervent  reference  to  peace.  For  two  years  past 
we  have  been  trying  to  get  back,  and  when  Christmas.  1920,  came 
we  were  most  of  us  able  to  bring  our  consciences  to  a  genuine  use 
of  the  "  merry  "  in  connection  with  Cliristmas  ;  but  we  toned  down 
our  voices,  and  exhibited  an  element  of  doubt  when  it  came  to  the 
"prosperous  New  Year."  Sir  Francis  Gould  depicted  1920  bemg 
kicked  from  the  scene  by  Jolui  Bull  and  saying  :  "  Ah,  you  are 
angry  with  me  because  you  know  that  the  New  Year  will  be  no 
better."  1921,  the  third  full  year  of  peace,  was  ushered  in  with  the 
gravest  misgivings  on  the  part  of  all  those  who  are  concerned  with 
the  commercial  and  industrial  side  of  our  activities.  On  January  1 , 
1919,  we  all  looked  forward  to  great  prosperity  :  en  New  Year's 
Day,  1920,  we  still  entertained  the  same  view,  but  on  this  occ  asicn  we 
had  begun  to  doubt,  and  it  is  in  a  condition  of  grave  doubt  that  we 
go  forward  with  the  work  of  1921.  This  is  not  as  it  should  be,  and 
it  behoves  every  one  of  us  to  bring  our  experience  to  bear  upon  the 
situation,  and  make  up  our  minds  that  we,  on  our  part,  will  spare 
no  effort  and  lose  no  chance  to  enable  1921  to  belie  the  gloomy 
forebodings  which  accompanied  its  birth. 

Wash  Out  Depressing  Talk. 
To  begin  with,  all  this  talk  of  slumps,  of  crises,  of  depression  and 
of  difficulties  must  disappear.  There  is  a  certain  amount  of 
justification  for  the  doctrines  of  C  hristinn  Science  to  be  found  in 
industry ;  talk  of  slumps  brings  slumps ;  optimism  brings  activity. 
Industry,  after  all  consists  in  the  courage  of  a  few  of  us  who  put 
in  hand  or  restrain  operations  which  give  employment  to  others  : 


the  results  of  those  operations  are  in  any  case  small  to  ourselves, 
but  very  important  to  the  others.  If  we  allow  ourselves  to  be 
influenced  by  pohtical  pessimism,  we  may  make  or  lose  those  small 
margins  which  represent  our  w'hole  interest  in  the  matter  ;  but  we 
.inflict  grave  mjury  upon  the  much  larger  class  of  workers  and 
consumers  whose  interest  in  oiu-  transactions  is  immeasurably 
greater  than  oiu-  own.  In  1921  we  must,  therefore,  determine  that 
we  will  keep  up  our  spirits,  that  we  will  justify  our  claim  to  be 
practical  men  of  business,  and  that  we  will  not  allow  (difficulties 
created  by  the  socialists  and  other  politicians  to  influente  our 
determination  to  keep  trade  and  industry  alive.  Apart  from  all 
the  fictitious  baiTiers  which  are  making  the  course  more  than  usually 
difficult,  the  situation  of  the  world  to-day  should  make  industry 
extremely  busy  and  extremely  prosperous.  A  boom  has  followed 
every  war  that  ever  was  ;  that,  after  all,  is  only  natm'al,  because 
destruction  must  be  followed  by  construction. 

An  Opportunity  for  Business  Men. 
We  business  men  have  a  great  opportunity  to-day  if  we  will  only 
grasp  it.  The  most  useful  New  Year  resolution  which  we  can  make 
is  that  we  will  give  up  politics  and  get  to  work.  After  the  ex- 
periences of  the  last  six  years,  we  are  now  able  to  put  a  proper  value 
upon  committees,  conferences,  associations,  governments,  inquires 
and  all  the  other  weird  things  with  which  we  have  been  forced  to 
become  familiar.  If  it  were  possible  to  frame  an  approximate 
estimate  of  the  amount  of  time  and  brain-power  used  up  by  thete 
things  since  1914,  the  shortage  of  commodities  and  the  present 
difficulties  of  industry  would  be  .it  once  explained.  We  must  do 
our  best  in  the  New  Year  to  get  back  to  work,  real  work,  not  develop- 
ment of  theories  or  enunciation  of  pruiciples.     We  have  had  such 
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an  overdose  of  analysis,  classification,  co-ordination  and  other 
iirofossorirtl  devices  that  we  have  almost  lost  our  olil  habits  of  work. 
Little  good  is  to  be  done  by  endeavouring  to  apportion  the  blame 
for  th(>  present  state  of  atlairs.  Wo  must,  of  course,  lose  no  ojipor- 
tiinitv  of  pojnting  out  the  danuige  done  to  industry  by  Governnunt 
control  and  intolerable  taxation  ;  we  must  make  every  etTort  to 
bring  Labour  to  an  aj)preciation  of  economic  truth,  and  to  hdj)  it 
to  save  its  liigh  wages  by  giving  value.  We  must  encourage  one 
auoth<'r  to  put  forward  that  private  enterprise  in  w  hich  we  believe, 
and  which  alone  can  provide  a  higher  standard  of  living,  homes  for 
heroes,  and  all  the  other  delightful  things  about  wliich  the  socialists 
and  the  politicians  talk. 

The FALL.'kcy  of  "Trying  to  do  Without." 

In  the  last  six  six  years  the  country  has  Ijeen  trying  to  do  without 
the  business  men,  and  its  troubles  to-day  are  very  largely  due  to  this 
absurd  endeavour.  The  country  is  not  likely  to  repent  of  this 
folly  ;  we  can  hardly  expect  the  Government  to  admit  that  it  has 
been  all  wrong  and  to  indulge  in  a  picturesque  abdication  in  favour 
of  private  enterprise.  It  is  no  use  waiting  for  the  inipossible  to 
happen.  A  business  man  may  be  defined  as  a  j)erson  who  is  able 
to  take  the  situation  as  it  exists,  and  arrange  for  the  supplying  of  the 
needs  of  others ;  ho  is  no  l)usiness  man  if  he  insists  that  before  he 
will  make  a  start  the  situation  must  be  altered.  Any  such  attitude 
amoimts  to  a  confession  of  incapacity,  and  a  surrender  to  the  social- 
istic theory.  For  instance,  it  is  frequently  stateil  that  the  present 
prevalence  of  unemployment  is  due  to  the  financial  conditions  of 


foreign  countries  who  are  imable  to  pay  for  the  goods  which  we  are 
anxious  to  sell  them.  That  is  an  excuse  which  does  little  credit  to 
the  business  man.  It  is  perfectly  true  that  we  camiot  be  enjoying 
the  height  of  prosperity  until  the  world  in  general  and  Europe  in 
])articular  is  also  in  a  prosjierous  condition  ;  but  to  plead  the  dif1i- 
culties  of  others  as  a  reason  for  our  going  out  of  business  is  not 
worthy  of  the  traditions  of  the  British  business  man.  If  our  foreign 
trade  were  suddenly  revived  and  were  to  reach  its  highest  point,  it 
woidd  only  amoiuit,  even  at  present  inflated  values,  to  £20  per  head 
per  annum  of  the  populatif)n.  The  rise  in  wages  alone  in  the  last 
few  years  has  been  far  more  than  the  thousand  millions  represented 
by  foreign  trade,  and  if  we  cut  olf  export  altogether  there  is  more 
purchasing  power  witliin  our  own  borders  than  has  ever  existed 
before.  As  business  juen  we  have  to  realise  that  while  we  have 
created  purchasing  jiower,  we  have  failed  to  produce  commodities 
at  a  price  which  would  tempt  that  power  to  ex]icnd  itself  o>ir  way. 
We  have  been  so  nnich  occupied  with  the  theories  of  the  co.st  of 
producing  as  to  forget  the  much  greater  importance  of  the  selling 
price.  A  united  clfort  on  the  part  of  Capital  and  Labour  to  expe- 
dite and  cheajien  protluction  would  absorb  all  the  unemployed  at  our 
gates  irrespective  of  our  export  business.  All  this  will  not  be  done 
by  public  agitation,  by  Acts  of  Parliament,  by  comnuttees  or  even 
by  our  own  trade  associations.  It  will  only  come  about  as  a  result 
of  the  revival  of  an  inten.se  feeling  of  ijidividual  responsibility  on 
the  part  of  all  those  who  call  themselves  business  men,  and  who  are, 
in  fact,  the  persons  upon  whom  each  of  us  individually  and  the  nation 
as  a  whole  absohitcly  and  entirely  depend. 


Applications   of   Electric   Power   on   Modern 

Gas    Undertakings.* 


B>-    H.    C.    W 

Lntroductory. 
The  modern  gasworks,  with  its  many  power-using  imits  scattered 
over  a  wide  area,  offers  a  peculiarly  suitable  field  for  the   appli- 
cation  of   electric    power.       Until    recently,    single-cylinder    non- 
condensing     steam     engines    were     in     common    use,    fed    by    a 
network    of    pi|)es    throughout    the    works  ;    wildlj-    extravagant, 
their    sole    claim    to    continued    existence  lay  in    the    possession 
of   that    reliability    which    is    so     essential    in    gasworks    plant. 
The    introduction   of   retort-charging    and    discharging   machinery 
firat    emphasised   the    necessity  of    instalUng   electric  jiower,   and 
thus  ])aved  the  way  for  the  subsequent  electrification  of  the  whole 
works.     In  the  face  of  a  mass  of  prejudice,  the  use 
of  electricity  has  been  rapidly  extended.   How  great 
is  the  progress  that  has  been  made    may   be   seen 
from  the  fact  that  during  12  months  in  1919-1920  a 
typical    English    gas-w-orks    used    620,000     units, 
amounting  to  0-429  unit  per  1,000  cubic  ft.  of  ga^ 
sold,  and  these  figures  will  be  greatly  increased  thi 
year.      In  this  case  the  annual  load  factor  was  £0 
per  cent.,  and  the  generating  plant  installed  totalled 
540  kw. 

At  present,  the  gas-works  plant  convertible  to 
electric  drive  includes  charging  and  discharging 
machines,  conveyors,  telphers,  elevatoi-s,  cranes, 
hoists,  exhausters,  compressors,  blowing  and  gas- 
boosting  fans,  pumps,  washers,  d>integratcrs. 
agitators  hydro-extractors,  electro-tinning  plant. 
madiine  tools  and  wood-working  tools. 

The  distribution  of  the  total  output  of  electricity 
among  the  various  classes  of  apparatus  in  the  case 
cited  above  was  as  follows  :  Coal-handling  plant. 
:!0-9  i)er  cent.  ;  coke-handUng  plant,  191  jx^r  cent 
plant,  24- 1  j)er  cent.  ;  water-gas  plant,  17-6  ix;r  cent 
tools,  lighting,  &c.,  8-3  per  cent. 


lULAKE. 

The  charging  machine  l;  carried  in  a  frame  provided  with  meaiis 
for  effecting  the  necessary  vertical  adjustment,  and  the  frame  is 
mounted  on  rails  on  whicli  it  can  travel  along  the  retort  house  ;  the 
vertica  ladjustment  is  about  8ft.  for  a  five-tier  retort  setting,  and  the 
Sliced  of  travel  is  about  100  ft.  iier  mmute.  The  machine  is  fitted 
with  a  coal-hopjjer,  which  can  be  replenished  from  time  to  time 
from  one  or  more  bins  situated  above  the  charging  stage.  One, 
two  or  three  motors  are  fitted  for  driNang  the  machine  and  the 
different  motions,  a  higher  speed  of  operation  being  obtamed  with 
three  motors. 

The  essentials  of  the  •'  De  Brouwer"  projector  charging  machine 


Projector  motor 


Fig.   1. — DiAGK.AM  of 


Brouwek  "  Projector  Machi.ne. 


purification 
and  machine 


Charging  and  Dischabgino  Machines. 
The  asual  English  horizontal  retort  installation  consists  of  D- 
section  double-ended  retorts,  about  20  ft.  long,  arranged  five  high. 
Each  set  of  10  retorts  has  its  own  coke-fired  regenerative  furnace, 
which  maintains  it  at  about  2,000'F.  The  retorts  are  charged  fsvice 
a  day  with  14  to  15  cwt.  of  coal,  after  the  ejection  at  the  other  end 
of  about  two-thirds  that  weight  of  incandescent  coke. 

'   *  A')it-aot  of  a  Pap?rpubUs!iediu  the 

E'ectrical  E:id  leers. 


'•loumal"  of  the  Institute  of 


{see  Fig.  1)  consist  cf  a  lubber  band  about  15  in.  wide  and  a  grooved 
pulley  usually  1  metre  in  diameter,  from  between  which  the  coal  Ls 
shot  into  the  retort.  The  greater  the  velocity  of  projection  the 
higher  will  the  coal  pile  itself  up  in  the  retort,  and  hence  the  depth  of 
the  charge  can  be  adjusted  by  shmit  regulation  of  the  driving  motor. 
The  band  runs  at  1,100  to  2,200  ft.  per  minute,  and  can  handle  about 
IS.OOO  tons  of  coal  before  renewal  Is  necessary  ;  the  time  to  charge 
a  20  ft.  retort  is  25  to  30  seconds. 

The  '' Paris  '  turbine  charger,  and  a  number  of  more  modern 
machines,  act  on  a  similar  principle,  the  coal  being  impelled  in  this 
case  by  a  bladed  rotor  revolving  in  a  steel  casing.  A  disadvantage 
is  that  the  coal  is  stnu-k  by  the  blades  with  considerable  shock, 
instead  of  being  smoothly  accelerated,  as  in  the  ■  De  Brouwer  " 
machine. 
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?■'  The  ■■  Fiddes-Aldridge  "  machine  (Fig.  2)  einjiloys  a  chain  of  box- 
shaped  links,  accommodated  round  a  polygonal  wheel.  By  rotating 
this  wheel  the  chain,  full  of  coal,  is  pushed  into  the  retort,  pushing 
out  the  old  charge  before  it.  As  it  is  withdrawn,  the  loose  swinguig 
ends  of  the  links  rise  over  the  coal,  wliich  is  thus  left  in  the  retort. 
A  stop-plate  is  provided  to  prevent  the  coal  from  spreading  out 
longitudinally  during  the  Avithdrawal  of  the  chain.  The  speed  of 
the  chain  is  about  70  ft.  per  minute,  and  the  complete  operation  of 
discharging  and  charging  takes  from  45  to  70  seconds.  It  is  not 
possible  to  fill  the  retort  quite  full,  as  some  space  must  be  left  in 
it  to  enable  the  chain  to  be  withdrawn  ;  the  charge  that  can  le  laid 
in  a  retort  measuring  22  in.  bv  16  in.  bv  20  ft  is  10  to  11  cwt. 


Fig.   2. — Standard   "  Fiddes-Aldridoe  "   Stoking  Mechanism. 

To  overcome  this  difficulty,  a  ncAV  type  of  "  Fiddes-Aldridge'' 
machine  has  been  introduced,  ha-ving  a  different  form  of  chain 
(Pig.  3),  which  contains  a  small  flat  conveyor,  carried  on  small 
wheels  and  kept  taut  by  powerful  tension  springs.  The  old  charge 
having  been  pushed  out,  the  chain  commences  to  withdraw,  wliile 
simultaneously  the  conveyor,  running  at  about  600  ft.  per  minute, 
carries  a  rapid  stream  of  coal  into  the  retort.  A  difficulty  lies  in  the 
manufacture  of  a  sufficiently  ""  rugged  "'  chain,  but  this  is  being 
successfully  overcome. 

Among  the  early  French  machines  are  the  "'  OcrUkon,'^  "  Ber- 
trand,"  and  "  Sarraine,"  which  used  a  box-shaped  scoop  constructed 
in  sections,  such  that  it  could  be  driven  into  the  retort  as  a  rigid 


Fig.  3. — "  Fiddes-Aldridge  "  New  ■•  A  "  Chain  Machine. 

element,  but  could  be  withdrawn  piecemeal  without  drawing  back 
the  charge  of  coal  which  it  had  carried  into  the  retort.  There  was 
always  a  separate  discharging  machine  provided  with  these  stokers, 
though  the  scoops  could  easily  have  been  made  strong  enough  for 
simultaneous  charging  and  discharging. 

In  the  Lyons  machine,  a  steel  tube,  split  along  a  horizontal  axis, 
was  filled  with  coal  and  inserted  bodily  into  the  retort .  The  bottom 
half  of  the  tube  was  then  withdrawn,  plates  on  the  top  half  preventing 


the  coal  from  receding  with  it  ;  then  the  top  half  was  withdrawn  in 
turn,  leaving  the  retort  charged.  The  tube  was  fiUed  by  tilting  it 
at  an  angle  of  about  50  deg.  and  aUowing  coal  to  gravitate  into  it. 

Disclmrgiiig  Machines. — The  discharger,  which  is  obviously 
necessary  with  some  charging  machines,  may  either  be  moimted  in 
the  same  frame  as  the  latter,  or  in  a  similar  frame  ruftning  on  the 
same  rails.  It  usually  takes  the  form  of  a  steel  ram,  forced  into  the 
retort  by  a  rack  and  pinions.  The  "  Arrol-Foulis  "  hydraulic 
discharging  machine  is  also  still  widely  used. 

The  ram  type  of  machine,  which  possesses  the  advantage  that 
no  hot  coke  is  handled  on  the  charging  stage,  can  deal  satisfactorily 
with  projector  charges  or  with  any  charges  laid  in  a  single  operation. 
Xon-uniform  charges  tend  to  jjile  up  and  choke  when  pashed,  and 
for  these  a  drawing  machine  has,  therefore,  to  be  used. 

Other  Gas-Works  Machinery. 

Transportation  Sijsleins. — For  handling  the  hot  coke,  the  mono- 
rail telpher  is  a  particularly  advantageous  piece  of  apparatus,  since 
by  its  use  the  discharging  stage  can  be  kept  clean  and  dry,  there  are 
no  working  parts  exposed  to  the  heat  and  dust,  and  the  handling  and 
consequent  breakage  of  the  coke  are  reduced  to  a  minimum.  The 
skips  used,  wliich  possess  self -tipping  and  locking  gear,  are  of  heavy 
lattice-bar  construction,  and  hold  the  contents  of  two  or  three 
retorts  ;  the  maximum  load  they  will  cari-y  is  25  to  30  cwt.  The 
coke  can  be  quenched  in  the  quenching  tank  en  route  from  the  retort 
house.  For  dealing  with  coal-storage  piles  the  electrically-operated 
traveUing  jib-crane  moimted  on  a  high  gantry,  furnishes  the  best 
transportation  service. 

Exitansiers. — The  gas  is  drawn  out  of  the  retorts  by  the  slight 
vacuum  produced  in  the  hydraulic  main  by  an  exhausting  fan. 
These  exhausters  have  been  aptly  described  as  the  "  heart  of  the 
gasworks,"  and  absolute  continuity  of  running  is  essential  for  them, 
for  which  reason  they  are  stiU  driven  frequently  by  steam  engines 
or  turbines.  In  order  to  maintain  an  even  "'  pull,"  their  speed  re- 
quires to  be  controlled  by  an  automatic  governor  such  that  if  the 
vacuum  falls  the  fan  will  speed  up,  and  \ace  versa. 

Similar  exhausting  fans  are  provided  in  connection  with  the 
water-gas  producers,  but  in  this  case  short  stops  are  permissible  if 
necessary,  since  a  small  gas-holder  is  provided. 

Rotary  Washers  and  Pumps. — These  frequently  have  to  be  in- 
stalled in  remote  parts  of  the  works,  and  consequently  are  particu- 
larly wasteful  if  steam  driven.  As  far  as  possible  the  old  plant 
should  be  converted,  rather  than  replaced  with  new  apparatus 
sj^eciaUy  suited  for  motor  drive  ;  for  example,  large  slow-speed 
horizontal  rotary  washers,  running  at  from  2  to  5  revs,  per  min., 
may  be  driven  by  a  belt  drive  on  to  the  flywheel  of  the  old  steam 
engine,  thus  ob^aating  the  necessity  for  special  reduction  gear.  The 
numerous  small  pumps  used  in  the  bj'-product  plant  are  a  difficult 
problem,  as  they  are  not  worth  providing  with  individual  motors  ; 
they  should  be  group  driven  where  possible,  or  driven  from  some  other 
machinery  that  may  be  close  by,  such  as  a  rotary  ^yasher. 

Oas  Boosting  Fans  are  used  for  supplying  outlying  districts,  and 
for  transferring  gas  from  one  holder  to  another.  De  Laval  turbines 
have  been  widely  used  owing  to  their  high  speed,  but  motor-driven 
sets  are  now  coming  to  the  fore.  The  motor,  which  should  pre- 
ferably drive  through  a  flexible  coupling,  must  be  equipped  with  a 
starter-regulator,  so  as  to  be  able  to  start  at  a  very  low  speed  and 
thus  avoid  causing  a  pressure  wave  on  the  district. 

Bhst  Fans,  for  maintaining  the  generator  heats  in  a  carburetted 
water-gas  plant,  require  from  20  to  70  h.p.,  and  usually  run  24  hours 
a  day.  Each  fan  frequently  serves  three  or  four  gas-making  sets, 
and  accordingly  some  form  of  remote  control  gear  must  be  provided 
so  that  it  may  be  speeded  up  or  slowed  doA\m  by  any  of  three  or  four 
different  oijerators.  The  sets  generally  work  in  a  series  of  cycles, 
say,  four  minutes  blow  and  then  five  minutes  gas-making  run,  and 
thus  each  operator  at  such  regular  intervals  either  slows  down  the 
fan  or  relinquishes  control  of  it  to  another  operator  whose  set 
happens  to  bo  blowing. 

Generation. 

There  is  a  general  feeling  that  such  an  important  centre  as  a 
gas  works  ought  not  to  be  dependent  for  its  power  supply  upon  any 
external  sources.  Most  gas  midertakings,  therefore,  generate  their 
own  electric  power,  usually  by  means  of  gas  engines.  These  have 
given  quite  satisfactory  service,  but  considerable  economies  might 
be  expected  to  result  from  the  installation  of  modern  high-pressure 
steam-generating  plant,  especially  in  view  of  the  large  quantity  of 
steam — at  present  generated  in  uneconomical  low-pressure  boilers 
— which  is  always  required  about  the  works  for  the  processes  of 
coal-gas  and  water-gas  manufacture  and  for  the  various  chemical 
process  plants.  A  great  advantage  which  would  accrue  from  the 
use  of  tills  arrangement  would  lie  in  the  utilisation  as  fuel  of  the 
coke-breeze,  a  fair  quantity  of  wliich  is  always  produced  in  every 
gis  works,  and  which  is  otherwise  practically  a  drug  in  the  market. 
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Further  economy  miglit  bo  gained  by  roclaiining  some  of  the  waste 
heat  ill  the  gas  leaving  tho  retorts.      Probably  at  least  2  to  3  lb.  of 


Fm.   4.— DiAfiRAM  snowiN-i!   I'RixcirLE  of  thf: 


MAS  "   Meter. 


steam  coiiUI  l>e  raised  in  this  way  )ier  lb.  of  eoke  in  the  retorts,  but 
neither  of  these  jwssibilities  apix-ars  to  have  received  diK-  attention 
as  yet. 


'I'ho  same  elaliorato  and  costly  i)rccautions  as  aro  used  in  public 
electricity  stations  to  guard  against  a  failure  of  tho  suppiy  are 
ne<«ssary  liere.  The  irLstallation  of  a  gas  engine-driven  unit  as  a 
Kjjare  is  highly  desirable,  as  it  enables  tho  steam  plant  to  Iks  shutdown 
occasiciTially  when  necessary.  Moreover,  such  a  unit  alfordj  a 
standing  t<'stimony  to  the  elliciency  and  cleanliness  of  geiieratng 
electricity  from  gas,  and  is  I herefore  a  powerful  weajx>n  in  the  hands 
(if  the  gas  salesman. 


•riiK 


I'noMA.s"  KLECTRiCAr,  Gas  Mkter. 


This  ingenious  (h'vice  (Fig.  4)  places  the  gas  engineer  on  an  pqual 
fooling  with  the  central  station  engineer  as  regards  the  convenience 
and  accuracy  of  recoiding  and  integrating  his  output.  In  the 
figui-e,  F  is  a  healing  element,  supplied  from  a  small  motor-generator 
set  ;  .1,  Ji,  C\  J)  are  e((ual  irsistance  coils  in  the  arms  of  a  Wheat - 
atone  bridge  ;  li  is  a  sjH-cial  contact-making  galvanonuU'r  which 
controls  elcctrically-o|XMated  pawls  wliich  in  turn  actuate  the  main 
rheostat  in  scries  with  F.  In  ])ractice,  tho  meter  o]Kuat<'s  to  main- 
tain a  constant  dilTerence  of  temjx>rature  of  2"h\  between  A  and  ('. 
.Thus,  if  th(^  s|iecd  «f  th(^  gas  decreases,  the  teinjx-raturc  of  the  gas 
Ix'vond  F  will  liccome  higher  ;  this  will  increase  the  resistance  of 
the  coil  .1,  thus  upsetting  the  balance  and  causing  the  galvanometer 
to  red\i(te  the  heating  current,  ('onsequently,  the  sftecd  and  <pian- 
tity  of  the  gas  passed  will  be  proportional  to  tlie  power  anil  energy 
res|x?ctively  dissipated  in  the  heater,  and  these  can  l)e  easily  and 
accurately  recorcled  by  a  recording  wattmeter  and  a  watt-hour 
meter.  The  readings  are  inde|)endent  of  the  txMUjx^rature  and  pies- 
sure  of  the  gas,  the  measuring  instruments  may  be  locateil  in  any 
convenient  place,  not  necessarily  near  the  gas  main,  and  a  vei-y 
large  saving  of  spai*  is  elfected  over  the  enormous  gas  meters  for- 
merly useil. 


The   Physical    and    Optical    Societies    Annual 

Exhibition. 


The  annual  exliibition  of  electrical  and  other  physical  apparatus, 
which  was  held  by  the  Physical  and  Optical  Societies  last  week, 
proved  to  \te  very  interesting  and  jiopular.  The  varioas  dis- 
courses and  demonstrations  were  particularly  attractive,  so  that 
most  visitore  found  the  time  insufficient  for  all  they  wished  to  see. 
In  his  discourse  on  ".Sounds  in  Nature,"  Sir  W.  II.  IJiiAUd  showed  a 
numljer  of  U-autiful  ex]X"rirnents,  and  on  the  second  day  Prof.  ('.  P. 
J>AKr,lN(i  reproduced  some  of  liis  well-known  cxix'rimcnts  on  surface 
tension,  which  lend  themselves  so  admirably  to  demonstration  in 
the  lantern  so  that  a  large  audience  can  follow  the  curious  pheno- 
mena resulting  from  one  liquid  coming  into  contact  with  another. 

The  TiiEiiMioNic  Valve. 

-An  excellent  brief  discourse  and  demonstration  on  the  jinqicrlics 
anil  uses  of  the  thermionic  valve  was  given  twice  each  day  by  Prof. 
('.  I..  Foi'.TKsci'K  and  Dr.  Bkyan.  A  ma,«s  of  apparatus  wa,s  jiro- 
vided  for  the  purpose  and  the  exjierimcnts  must  have  entailed  a 
gieat  deal  of  time  to  ensure  proper  ojieration.  We  were  interested 
to  see  the  characteristic  curves  traced  out  by  a  lecture  apjiaratus. 
A  nuist  striking  experiment  was  shown  on  heterodyne  i-ece])tion 
where  a  wa\e  was  used  having  several  harmonics,  three  of  which 
could  be  plainly  detected  (audible  to  the  audience)  by  varying  the 
capacity.     Tliis  was  a  pretty  verification  of  the  Fourier  series. 

A  very  pojiular  discourse,  delivered  on  both  days,  was  that  on 
Dr.  Fo\irnicr  d'All»-s  Optophone.  Unfortunately.  Prof.  .Ai«  hibalI) 
Baku  was  unable  to  be  jiresent  to  deliver  the  lecture  owing  to  a 
severe  chill.  The  instrument  is  of  s\ich  intt-i-cst  that  we  may  add 
hei'e  some  further  details  to  the  descri])tion  we  gave  in  our  issue  of 
.August  Kltli,  Hl-iO. 

TlIK  Ol'TOPUONE. 
The  importance  of  divining  .some  means  a^^  an  alternative  to  the 
well-known  raised  t\\)e  systems,  such  as  Praille  and  Mnori,  will  be 
reali.sed  from  the  statement  that  a  book  in  Braille  is  almost  7I»  times 
as  voluminous  as  the  same  book  printed  in  small  pica.  In  the  ca.-e 
of  tie-  Moon  system  the  figure  is  even  greater,  and.  of  cinu-se.  the 
cost  of  such  books  is  very  heavy.  Moi-eover,  the  available  literature 
so  printed  is  scant}-.  VVith  the  Optophone  any  ordinary  book  can 
be  ivail,  and  although  it,s  cost  is  somewhat  high  (Ixing  at  |)rescnt 
llH,"))  there  sluHihl  Ir'  a  considerable  opening  foi'  it.s  use.  .At  the 
same  time  no  claim  is  m.adc  that  it  will  supersede  the  Braille  and 
lloon  systems. 


The  apparatus  is  being  manufactured  by  Messrs.  Barr  &  Stroi'P. 
and  in  their  hands  its  form  has  been  very  materially  altered.  It  is 
now  a  beautifully  nuule  instrument,  as  would  be  e.xpected,  eon- 
sidcring  the  i-eputation  of  the  makers. 

The  Principle  of  the  Instrument. 
It  will  U'  remcmlK-rcd  that  the  apparatus  depends  U]>on  the  inter- 
mittent illumination  of  a  selenium  cell  through  apertuii's  in  a 
rotating  disc,  and  that  a  corresponding  note  is  reproduced  in  a  tele- 
])hone  receiver.  The  main  princiiile  is  i-epresented  by  Fig.  1.  If 
the  pulsating  light  is  rcllected  on  to  the  selenium  cell  by  white  pajier 
then  all  the  live  notes  will  Ik-  heard  in  the  telephone,  as  indicated 
on  the  left-hand  sid<'  of  the  diagram.  But  if  the  jiajier  is  moved 
so  that  the  top  of  the  capital  T  comes  into  the  beam  of  light  the  tojj 
note  will  be  more  or  less  interrupted  as  tho  black  type  will  not  reflect 


M    r  w  s                            1  1 

f..i         ■      TT-f^i^  1  1  ■ 

H 1        \/  1    ■(-■   1    1 

Hi! 1 W       Is^V^'    1    1_- 

T     1 

H                 •/    X            _l_i-. 

Flo.    1.  — DlAOKAM  SllO\VINCl   PRINCIPLE  OF  THE   OPTOPHONE. 

the  light.  When  the  upright  part  of  the  T  comes  into  the  iK-am 
four  notes  will  )«•  interrupted,  and  so  im.  Thus  the  modified  sound, 
or  group  of  sounds,  will  give  an  indication  of  a  particular  letter  if 
till'  reader  U'comes  accustomed  to  the  modifications. 

In  the  old  form  of  apparatus  the  printed  matter  was  pa.ssed  over 
the  beam  of  light,  llii'  positicjn  of  the  latter  lieing  stationary.  In 
the  present  form  the  print  is  fixed  and  the  beam  oscillates  across  the 
page.  This  is  much  more  convenient,  as  it  permits  a  bound  volume 
to  he  read  without  difficulty,  the  printed  page  to  be  read  being 
|)laccd  face  downwards  on  a  glass  jjlate  supported  on  a  suitable 
stand.  Beneath  the  ]ilate  is  a  tablet  of  porcelain  pierced  with  an 
aix'iturc  to  permit  thi-  jiassage  of  light  upwards  and  so  through  the 
gla.ss  on  to  the  ])aper.  The  up[K'r  surface  of  the  tablet — around  the 
ajx-itui-e  is  jMcparcd  as  a  sensitive  selenium  cell  (or  bridge)  and 
connected  u]j  to  a  battery  and  to  a  telephone.  The  seh-nium  cell 
i-eceives  only  liglit  i-cllected  from  the  page.     The  light  u«ed  is  ob- 
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tainedfrom  a,  small  straight  filament  electric  lamp  placed  beneath 
the  rotating  disc.  For  the  sake  of  clearness  and  simplicity  in  the 
diagrammatic  arrangement,  the  lamp  is  shown  immediatelj-  below 
the  rotating  disc.  lu  the  instruments  now  being  made  the  lamp  is 
so  arranged,  in  conjunction  with  a  reflecting  prism  and  cylindrical 
lesses,  that  an  image  of  the  filament  is  produced  in  the  plane  of  the 
dfec,  radially  across  the  circles  of  holes. 

The  disc  is  kept  in  rapid  rotation  by  means  of  a  tiny  magneto- 
electric  motor  driven  by  cuiTent  from  small  secondary  cells.  Above 
the  disc  there  is  an  optical  system  which  throws  on  to  the  paper  an 
image  of  the  lamp  filament  as  it  would  be  seen  through  the  perfora- 
tions in  the  disc.  By  this  means  the  light  that  falls  on  the  printed 
matter  forms  five  bright  spots  in  line,  forming  what  is  caDed  the 
■"scala."  Each  spot  is  pulsating  at  a  rate  corresponding  to  the 
number  of  holes  in  the  circle  of  perforations  to  which  it  belongs 
multiplied  by  the  number  of  revolutions  per  second  of  the  disc. 

The  present  improved  type  of  optophone  is  modified  so  as  to  make 
it  ■'  black  soimding."  In  this  form  white  paper  is  represented  by 
silence,  and  notes  are  sounded  as  the  scala  passes  over  the  black 
letters.  \^ith  this  optophone  the  letter  V  is  represented  by  the 
motif  G^,  E',  D\  C'l,  D»,  E^,  GK  This  is  much  more  easily  dis- 
tinguished than  the  soimd  given  by  "  white  sounding  ""  just  de- 
scribed. 

The  ""  black  sounding  ""  is  obtained  by  providing  a  second  selenium 
bridge,  which  is  called  the  •  balanc-er  "" — illuminated  by  a  small  part 
of  the  intermitted  light  reflected  aside  before  it  reaches  the  paper — 
and  connecting  this  bridge  to  the  telephone  and  the  battery  in  the 
manner  shown  in  Fig.  2,  so  that  the  current  traversing  the  balancer 
cell  (Se  Ko.  2)  acts  in  the  reverse  direction  in  the  telephone  to  that 
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Fig.  2. — Diagrau  of  the  Optophone,  showiso  .\brasgkmest 
OF  Selbshm  Ceix-s. 

of  the  current  through  the  main  selenium  cell  (.Se.  Xo.  1).  One 
battery  is  used,  and  the  two  selenium  cells  are  connected  one  to  each 
end  of  the  battery,  and  both  through  the  telephone  to  a  selected 
intermediate  jimetion  of  the  battery  in  the  manner  shown.  The 
balancer  thus  tends  to  cause  the  telephone  to  sound  all  the  notes 
continuously,  and  the  main  selemum  cell  that  receives  the  light 
reflected  from  the  paper  annuls  the  effect  on  the  telephone  in  respect 
to  any  note  when  the  spot  of  light  corresponding  to  that  note  falls 
on  white  paper.  The  division  of  the  total  voltage  of  the  battery 
can  be  varied  so  that  when  the  whole  scala  falls  on  white  paper  the 
telephone  is  silent,  and  notes  are  soimded  only  as  the  scala  moves 
over  the  black  letters,  as  previously  described. 

The  optical  s\-stem  is  carried  on  a  rocking  shaft,  so  the  porcelain 
tablet  already  mentioned  can  oscillate  backwards  and  forwards  imder 
a  curved  glass  plate.  Upon  the  latter  the  page  to  be  read  is  clamped 
face  downwards. 

E\-ERETT,    EDCCtTMBE    &    CoMPANT. 

A  new  portable  illumination  photometer  was  shown  by  Messrs. 
Everett,  Edchusibe  &  C'omp.^nv.  The  instrument  is  called  the 
""  Luxometer ""  (see  Fig.  3).  Jleasurements  are  made  )>\  comjmring  the 
illumination  of  a  surface  (which  can  be  varied  in  brightness)  witliin 
the  instrument  with  the  illumination  of  a  small  external  screen. 
The  variable  illumination  is  obtained  by  having  a  fi.\ed  electric  lamp 
whose  rajrs  fall  upon  a  screen  which  can  be  rotated  so  that  the  angle 
of  incidence  is  varied.     The  instrument  is  very  co'jipact,  and  the 


scale,  which  is  open  and  direct  reading,  has  a  length  (circular)  of 
about  6  in.     Measurements  are  made  by  holding  the  instrument  up 
A  convenient  attachment  is  provided  by  which  the 


to  the  eve. 


Fig.  3. — The  "LrxoiiETER."'^  (Everett,   Edi^citmbe  &  Co.) 

window  efficiency  in  a  room  (i.e.,  the  actual  illumination  compared 
with  that  which  ol)tains  outside  the  building)  is  readily  determined. 

[To  he  contiiuitd.) 


Correspondence. 


THE  CRAWLING  OF  INDUCTION  MOTORS. 

TO    THE    EDITOR    OF   THE    ELECTKICIAX. 

Sir  :  In  his  letter  in  your  issue  of  January  7th  Mr.  Carr 
recapitulates  the  argument  of  his  original  article,  to  which 
I  can  only  reply  that  his  error  has  arisen  because  he  ha.s  con- 
sidered One  part  of  the  problem  apart  from  the  rest.  Subse- 
queiitiy  he  refers  to  the  principle  of  the  homopolar  generator 
in  support  of  his  contention  ;  but  there  is  no  comparison 
between  this  machine  and  the  induction  motor,  because  a 
sliding  contact  is  an  essential  component  of  the  former,  whereas 
thje  circuits  we  are  considering  in  the  latter  are  closed  coils. 

The  statement  that  a  direct  current  cau  be  produced  in  the 
coils  of  a  rotor  winding  may  be  disproved  conclusively. by  a 
simple  reference  to  first  principles.  Consider  a  closed  coil 
through  which  a  positive  flux  is  forced  by  moving  the  coil 
relatively  to  a  magnetic  field,  or  by  induction  from  neighbour- 
ing circuits  ;  a  uegative  E.M.F.  is  induced,  and,  the  circuit 
being  closed,  a  negative  current  flows.  So  long  as  the  positive 
flux  is  increased,  just  so  long  the  current  ret.ains  its  original 
direction,  and  if  we  wish  to  produce  a  direct  current  in  the  coil 
we  must  continue  to  increase  the  flux  without  intermission. 
An  induction  motor  may  crawl  for  an  indefinite  period,  but  the 
rotor  coils  cannot  embrace  an  infinite  flux,  even  if  such  could 
be  produced.  \\"e  must  conclude,  therefore,  that  a  direct 
current  in  such  a  circuit  is  fundamentally  impossible. 

Although  the  rotating  field  theory  (with  every  other  ccfrrectly 
developed  theorv  based  on  the  same  data)  does  indicate  a 
reason  for  the  diminution,  or  disappearance,  of  the  driving 
torque  of  a  motor  at  certain  speeds,  he  would  be  rash  indeed 
who  claimed  that  it  gives  a  complete  account  of  the  causes  of 
the  phenomenon  of  "  crawling."  A  very  important  con- 
tributory cause  is  to  be  found  in  the  periodic  variations  of  the 
total  gap  reluctance,  and  of  the  leakage  fluxes,  as  the  rotor 
turns  round.  The  effect  is  negligible  when  the  speed  is  high, 
but  at  low  speeds,  and  when  the  mean  driving  torque  is  small, 
it  mav  lead  to  sub-synchronous  rotation  of  the  rotor.  This 
eft'ect  is  often  described  by  the  apt  expression  "  cogging."" — 
Yours.  &c., 

Hendon,  Jan.  10.  F.  T.  Chapmax, 
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A  QUESTION  OF  NOMENCLATURE  AND  WllU'l  I! ADio. 

TO    THE    KDITOU  OP   THE    KLEC'TKICI AX. 

iSiH  :  The  question  raiscil  by  (.(eiieral  Siniier  in  your  issue  of 
the  17th  December  last  seems  to  me  an  important  one.  lie 
pom])arps  the  names  hitherto  proposed  for  the  mode  of  teie- 
firajjhy  often  cuihHl  "  wired  wireless,"  and  suggests  the  new 
name  of  "  wire  radio."  For  many  |)urposes  this  would  serve, 
but  I  l)eg  leave  to  offer  a  few  criticisms. 

In  the  first  place,  this  name  when  translated  ii\to  other 
languages  would  take  various  forms,  since  the  word  "  wire  " 
becomes  very  different  in  ilitfcrent  languages.  In  tlip  second 
place  the  term  "  radio  "  is  scarcely  a[)proi)riate,  for  to  most 
people  "  radio  "  implies  transmission  radially  or  by  rays.  For 
instance,  a  radiograj)hor  is  a  man  who  works  with  X-Rays  ; 
a  radio-active  substance  is  one  giving  ofi  rays  like  radium,  and 
80  on.     Radio  does  not  mean  or  imply  high  frequency. 

In  the  first  j)lace  I  would  mention  that  the  word  "  wire  " 
is  used  in  England  as  a  synonym  for  the  noun  "  telegram  " 
and  for  the  verb  ""  to  telegraph."  We  should  soon  have  the 
daily  Press  speaking  of  a  "  wire-radio  wire,"  meaning  a  tele- 
gram not  a  conductor. 

I  wish  we  could  have  kept  the  name  "  Hertzian  telegraphy  " 
for  the  ordinary  wireless  in  commemoration  of  the  fact  that 
Hertz  was  the  first  to  experiment  with  free  electric  waves.  Then 
we  could  have  called  telegraj)hy  by  means  of  high  frecjuency 
ilectric  waves  along  wires  "  Lodgean  telegra[)hy, "  for  it  was 
Oliver  Lodge  who  discovered  waves  along  wires,  and  that  even 
before  the  <late  of  Hertz's  discovery.  Or,  if  we  had  given  the 
name  ""  Marconi  telegra[ihv  '  to  the  one  we  could  have  called 
the  other  "  Squier  telegraphy  "  in  commemoration  of  the  men 
who  have  done  most  to  bring  the  two  methods  to  fruition. 

As  it  is,  "■  radio  telegraphy  "  has  been  so  widely  adopted 
for  ordinary  wireless  that  it  may  be  necessary  to  have  a  very 
distinct  term  for  telegraphy  by  electric  waves  along  line  wires. 
The  subject  is  becoming  of  such  importance  as  to  need  and 
deserves  a  thoroughly  distinctive  name,  even  though  at  prcsoif 
it  hap[)ens  to  utilise  much  of  the  (-ustomary  ajiparatus  of 
radio   telegraphy. 

For  a  term  to  have  a  chance  of  becoming  international  we 
must  go  as  a  rule  to  the  dead  languages.  I  have  reviewed  a 
number  of  possible  terms,  but  must  not  take  up  your  space 
by  enumerating  them.  I  think  the  most  expressive  name 
might  be  made  from  the  Greek  words  for  a  wire  and  a  wave, 
namely,  '"  kuma "  and  "linon."  We  might  call  the  new 
technical  part  ""  kuma-line  "  telegrai>hy  ;  the  French  would 
])robably  modify  the  new  word,  for  euphony,  to  "  cymoline." 
We  could  abbreviate  it,  if  we  so  desired,  to  '"  kumagraphy  " 
or  "  cymography  "  ;  but  I  think  "'  cymoline  "  might  have  a 
chance  of  catching  on  in  English-speaking  countries,  because 
the  word  ""  line  "  is  familiar  and  apt. — 1  am,  &c. 
London,  W.  H.  Eccles. 

January  11. 


M.VTHEMATICAL   ANALYSIS   OF   THE   MECHANICAL 
FORCES  ACTING  ON  SWITCHES  AND  BUSBARS. 

TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  The  undersigned  would  like  to  suggest  that  Mr.  .Tolley 
e6uld  have  improved  on  his  treatment  of  variable  .self  induc- 
tions by  the  energy  method  in  The  Electricia.v  for  Decem- 


FlG.  1. 


the  gap  F'F  is  Conductively  supplied  by  the  vapouiising  spark. 
The  change  in  r  produced  by  a  change  in  <p  involves  riot  only 
a  longitudinal  variation  F' P'  in  L,  but  in  fact  two  other  changes. 
Thus  there  is  a  longitudinal  change  jiroduced  in  A  |)racti(ally 
e(iual  to  one  half  that  in  L.  On  tlie  other  hand  there  is  also  a 
mutual  induction  change  produced  by  the  variation  from 
])erpcndicularity  of  F'd  with  respect  to  the  remaining  sides. 

The  ■■  action  at  a  distance  "  theory  is,  of  course,  |)hilosophi- 
cally  unsound  exce])t  in  so  far  as  an  iiitervening  medium  is 
assumed.  This  medium  may  for  example  allow  of  infinite 
speeds  longitudinally,  assumiiig  capacity  or  self  induction 
effects  .sejjarately.  The  s])eed  for  lateral  displacements,  how- 
ever, involving  the  two  tyjjcs  of  fields  simultaneously,  is  tliiit 
of  light  for  a  Maxwellian  ether.   -I  am,  &c., 

New  York,  N.  Eboracum. 

December  24. 

"A  CHRISTMAS  TRAGEDY." 

TO   Tllfe    ErilTOft   OV   THE   ELECTRICIAN. 

Sir  :  In  your  issue  of  the  7th,  you  have  an  article  signed  by 
'■  Electrio  Cynic  "  with  the  above  title.  Your  contributor 
hides  his  identity  under  a  word  which  is  liot  often  associated 
with  our  great  industry.  The  electrical  Worker  of  every  class 
is,  before  all  others,  notable  for  his  enthusiasm.  We  have  all 
had  experience  at  sonu-.  time  or  other  of  the  '"  candid  friend," 
a  dilficult  jierson,  althougli  well  meaning,  and  no  doubt  useful 
to  the  world. 

I  cannot  help  thinking,  however,  that  the  modern  tendency 
to  relieve  one's  feeling  in  memoif.s,  open  letters  arid  critical 
lommunications,  which  may  reach  a  wider  circle  than  that  to 
which  the  criticism  m^y  properly  be  applied,  is  unfortunate, 
doing  very  often  more  harm  than  good.  In  every  industry  we 
find  ])oorly  made  a])pliances,  and  any  person  competent  to 
criticise  them  and  willing  to  take  th(^  trouble  can  do  a  lot  of 
good  by  drawing  the  attention  of  the  makers  and  sellers  to 
what  he  considers  to  be  faults,  and  his  rea.sons  for  thinking  so. 
This  is  valuable  and  constructive  work.  During  the  ])ast 
Christmas  season  there  has  been  no  lack  of  well-finished  and 
substantial  electrical  apparatus  on  view  in  our  shops  and  show- 
rooms. Reports  of  the  trading  in  goods  of  this  kind  are  very 
satisfactory.  Probably  next  year  we  .shall  do  very  much  better. 
This  Association  will  certainly  endeavour  to  bring  about  an 
increasing  demand  for  electrical  appliances  as  practical  gifia 
at  Christinas  and  other  seasons  of  the  year. 

I  am,  however,  concerned  to  feel  the  articles,  such  as  the  one 
referred  to,  may  actually  cancel  out  a  ])roportion  of  the 
advertising  work  of  this  Association.  Trading  and  profes- 
sional journals  are  read  by  many  persons  who  are  only  indirectly 
interested  in  the  business  dealt  with,  and  who  are  not  in  a 
position  to  know  exactly  how  far  a  critical  article  may  apply. 
I  feel  that  the  time  has  come  to  make  a  general  ajipeal  to 
persons  like  '"  Electrio  Cynic  "  to  see  that  the  benefit  of  their 
energies  and  of  tlieir  experience  is  applied  to  the  industrv  in 
such  a  way  that  it  cannot  ])ossibly  do  harm  or  discourage  those 
who  are  spending  time  and  money  on  hastening  the  develop- 
ment of  electrical  practice  throughout  the  country. — I  am,  &c. 

.1.  W.  Beauchamp. 
London,  Director  and  Secretary 

January  8.  Briti.sh  Electrical  Development 

Association. 


bef  3,  1920,  p.  647,  if  he  had  expres.sed  with  more  detail  the 
variable  relationship  of  x  with  regard  to  all  the  factors  in- 
volved. 
Turning  to  his  Fig.  2  it  is  of  course  necessary  to  assume  that 
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An   Engineers'  Glub   for    London. 

We  are  glad  to  learn  that  the  idea  of  forming  an  Engineers'  Club 
in  London  has  so  far  crystallised  that  a  pro^dsional  committee 
has  been  appointed  with  Mr.  Edmund  Hill,  who  did  so  much  to 
inaugurate  the  successful  Engineers'  Club  in  Manchester,  as 
temporary  honorary  secretary.  As  we  have  already  suggested  in 
these  columns,  the  qualifications  for  memljership  are  to  be  made 
as  elastic  as  possible  and  are  to  include  at  least  all  those  who,  in 
the  words  of  the  charter  of  the  Institution  of  Civil  Engineers, 
"  turn  the  great  forces  of  nature  to  the  use  and  convenience  of 
man."  A  club  catering  more  or  less  for  engineers  has  been  tried 
on  one  or  two  occasions,  with  unsatisfactory  results.  Attempts 
wiR  therefore  now  be  made  to  obtain  an  engineers'  club  in  the 
\videst  sense — domiciled,  it  is  true,  in  London,  but  with  a  raeniter- 
ship  not  dra^vn  from  London  only,  but  from  the  provinces  and  our 
overseas  dominions. 

Such  an  institution,  which  would  be  free  from  all  political  bias 
and  where  engineering  thought  could  find  a  congenial  atmosphere, 
cannot  fail  to  be  of  inestimable  value  to  the  development  of  a 
profession  and  industry  on  which  largely  depends  the  safety  and 
well-being  of  our  Empire  ;  and  it  will  be  agreed  that  nothing  can 
help  engineering  in  the  future  more  than  the  gathering  together  of 
those  working  for  its  jwogress  on  the  lines  we  have  just  indicated. 

Financial  Difficulties. 
Unfortunately,  as  with  every  other  great  enterprise  at  the  present 
time,  the  outstanding  difliculty  is  finance,  and  a  subscription  which 
might  have  been  ample  six  years  ago  must  now  be  more  than 
doubled.  For  success  a  clul)  in  London  must  theieforc  have  at 
least  1,000  original  memliers  with  an  annual  sui)S(ription  of,  say, 
10  guineas,  witli  perhaps  more  favoural)le  terms  for  iH'ovincial  and 
overseas  members.  These  difficulties,  though .  great,  ai-e  not 
insurmountable.  But  they  must  be  suruiounted  and  not  circum- 
vented by  making  the  club  a  glorified  saloon  bar,  a  policy  that  has 
imfortunately  been  recently  adopted  in  certain  clubs  in   London. 

The  Aims  of  the  Club. 

The  club,  the  committee  consider,  should  aim  at  giving  the  best 
service  possible,  at  the  lowest  cost.  Tt  should  Ije  a  club  established 
for  the  benefit  and  advantage  of  its  meml)ers,  run  on  co-operative 
lines,  and  not  a  camouflaged  hotel  worked  for  the  sake  of  jjrofit. 
Four  things  are  essential  to  bring  about  the  end  in  view  :  First, 
the  assurance  of  the  moral  support  of  all  engineering  interests  ; 
secondly,  the  necessary  financial  support  ;  thirdly,  the  setting  up 
of  a  really  strong  and  representative  Honorary  Committee, 
composed  of  men  who  would  give  a  large  amount  of  time,  trouble 
and  attention  to  the  formation  and  conduct  of  the  cluli  ;  and, 
fourthly,  the  finding  of  a  man  of  ex])erience  who  can  run  such  a 
club  economically  and  successfully.  No  amateur,  however  good, 
could  fill  the  bill.  The  club  would  need  the  best  that  money  could 
buy  ;  a  full-time  man  of  great  exjjerience  in  management,  buying 
and  catering,  of  long  and  varied  knowledge  of  club  management, 
and  a  gentleman — in  the  best  meaning  (jf  the  word — would  be 
essential. 

There  should  be  generous  lx>droom  accommodation,  for  the 
countrN'  membersliip  will  be  large  ;  and  for  the  same  reason  it 
might  Ije  well  to  have  a  linking-up  arrangement  with  the  Engineers' 
Clubs  in  Manchester  and  Birmingham. 

As  announced  above,  a  strong  preliminary  committee,  comprising 
prominent  men  in  the  civil,  mechanical,  electrical,  gas,  transport, 
iron  and  steel,  shipbuilding  and  other  branches  of  engineering  is 
being  formed,  in  order  to  explore  the  possibilities  of  a  scheme 
such  as  we  have  indicated.  As  it  is  vitally  important  for  the 
framers  of  a  scheme  to  have  some  idea  of  the  magnitude  of  the 
probable  membership,  those  of  our  readers  who  are  in  favour  of  such 
a  club  are  invited  to  send  their  names  either  to  the  offices  of  The 
Electrician,  or  to  Mr.  Ednumd  L.  Hill,  .'59,  St.  James's -street, 
S.W.I,  who  has  kindly  consented  to  act  pro  tern  as  honorary  secre- 
tary to  the  committee. 


Air   Ministry   and  British   Magnetos. 


In  commenting  on  the  results  of  the  competition  held  in  1920  with  the 
object  of  ascertaining  the  best  types  of  aeroplanes  and  amjiliibians  which 
would  be  safe,  comfortable  and  economical  for  air  travel,  the  Air  Ministry 
remark  that  it  is  satisfactory  to  note  that  the  items  of  foreign  equipment 
utiUsed  by  competitore  were  insignificant  in  number'  The  magnetos 
fitted  were  all  of  British  design  and  const riu-tion.  While  there  is  little 
d)ubt  but  that  when  a  few  niechanieal  details  liave  been  ini|jroved  the 
j..ntish  matmeto  will  be  the  best  in  the  world,  the  re.svdts  of  the  com- 
petitions show  that  the  British  magneto  raanufactureiB  are  now  abreast 
of  any  of  their  foreign  rivals. 


Hydro-Electric   Survey  of    India. 

The  Second  Report  on  the  Water  Power  Resources  of  India,  prepared 
by  Mr.  F.  E.  Bull,  chief  engineer  of  the  Hydro-Electric  Survey,  and  Mr. 
.1.  W.  Meares,  electrical  engineer  to  the  C(jveninient  of  India,  has  been 
issued  and  contains  sunnnaries  of  the  data  anil  infcjrmation  ascertained 
during  the  season  1919-2(1.  An  abstractof  Mi'.  Meare.s'  preliminary  rejiorl 
appeared  in  The  Electrician  for  October  .'SI.  194!)  (]>.  ."iOti).  The 
second  i-e])ort  is  divided  into  three  part.s.  The  lirst  section  contains  I  be 
KCneral  prinei])le.s  of  the  develo]iment  and  storajje  of  Wiiter  for  eleclriial 
jiurjjoses,  a  reconnaisanec,  survey  and  report  form.  |iipe  data  and  dia- 
grams, and  other  useful  technical  infoimation.  I'art  two  is  devoted 
to  a  discMission  of  administrative  matters  and  tlie  State  contiol  of  water 
power,  &c.  ;  and  ])art  three  gives  jiaitieulars  fpf  the  juogrcss  made  with 
the  survey  during  the  past  year. 

Progress  or  Survey. 
A  number  of  reconnaisances  of  possible  sites  were  made  by  Mr.  Bull 
and  Mr.  Meares,  and  a  precis  of  the  work  done  and  of  the  results  obtained 
is  set  out.  Surveys  were  made  in  Alwar,  Assam,  Baroda,  Bengal, 
Bhopal  State,  Bihar,  Bombay,  Burma,  the  Central  J'rovinces,  Coorg, 
bidore  State,  Madras,  Punjab,  Rajgarh  (CI.),  Rampur  and  Travaneoie. 
In  each  case  a  special  report  was  made  and  in  se\eral  instances  moi'e 
reliable  information  than  that  hitherto  available  wa.s  ascertained.  Some 
schemes  suitable  for  development  are  referred  to  and  some  concessions 
and  leases  have  already  been  granted,  but  in  many  <ases  further  surveys 
will  have  to  he  made  before  a  detinitc  ojiinion  can  be  ex[iresscd  as  to  tiie 
capacity  of  the  power  available. 

Provincial  Surveys. 

The  ]iast  year's  work  has  been  mainly  on  reconnaisanec,  particularly 
in  areas  where  there  is  a  pi-ospect  of  power  being  utilised.  The  result 
has  been  to  show  that  in  India  the  ])rospect  of  power  de])ends,  in  9")  per 
cent,  of  the  sites  examined,  on  the  prospects  of  slDrage,  and  hence  the 
necessity  of  obtaining  accurate  information  abnui^  the  actual  raiid'all 
and  the  ])ri>])Ortioii  diseharge<l  from  the  calelinient  area.  &c.  The 
e(»llec1if)U  of  the  neeessary  data  will  require  stinie  \ears  and  the  work 
has  also  been  retarded  bj'  hisufiieient  staff  and  by  the  al>aence  of  self- 
recording  rain-gauges.  For  the  current  season's  work  a  number  of 
tenijiorary  engineers  will  be  recruited  from  England. 

In  the  Assam  Provincial  survey  reference  is  made  to  seven  jioasible 
sites,  three  of  which  are  associated  with  projects  for  electric  railways. 

The  Bihar  and  Orissa  survey,  has  been  held  uji  by  want  of  subor- 
dinate staff,  but  one  good  new  site  has  been  located.  (In  theSubarnariUa 
river  from  30,000  to  ."JO.OOO  e.h.p.  could  be  generated  and  on  the  IJum- 
ragarhi  about  9,(J00  or  10,000  e.h.p. 

The  prospects  of  power  in  the  Bombay  Presidency  are  very  great, 
but  in  some  of  the  areas  of  the  western  Ghats,  irrigation  hasapriorelaiui. 
Reference  is  made  to  about  40  rivers  and  sites,  the  majority  of  whieli 
could  be  utilised  without  much  tbfficidty.  On  the  KalinatU  and  Pandri 
rivers  about  90,000  e.h.p.  could  be  developed,  on  the  Tattihalli  about 
l.'i.OOO  to  20.000  e.h.p.,  on  the  Kaneri  30,000  e.h.p..  on  the  Gangavali 
30.000  E.H.P..  on  the  Sonda  37,000  e.h.p.  (with  a  Hume),  at  the  Lushington 
Falls  on  the  Tadri  river  .50,000  e.h.p.,  on  the  Bene  Nala  8,000  to  10,000 
e.h.p.  There  are  several  sites  where  3.000  to  5,000  E.H.P.  could  he 
secured  and  many  falls  and  rivers  remain  to  be  surveyed. 

In  Burma  there  are  more  possibilities  for  jiower  than  in  any  other 
province.  Some  of  the  sites  in  the  pi'climinary  report  have  been  re- 
jected, but  new  ones  have  been  discovered.  On  the  Pan  Laung  river 
four  sites  are  nicntioneil  with  power  ranging  from  13,000  to  3y,(J00  E.H.P., 
and  at  the  Mong  King  Falls  (m  the  Zawgyi  river  about  10,000  e.h.i>. 
could  be  cheaply  developed  as  a  miuinnuu. 

In  the  Centrai.  Provinces  survey  six  sites  are  referred  to.  On  the 
Indravati  river  siMiu-  70,000  to  SO.o'oo  e.h.p.  can  be  developed,  on  the 
Nahara  5,000  E.U.P.,  and  on  the  I'euc-h  river  about  12,000  E.H.P.  Theie 
are  three  other  sites,  capable  of  giving  3,000,  2.000  and  4,000  E.H.P. 
respectively. 

In  regard  to  Madras,  it  is  reiJorted  that  6..500  e.h.p.  could  he  deve- 
loped on  the  Kolab  river  (or  13,000  e.h.p.  with  storage),  on  the  Machkand 
river  5,200  E.H.P.  (15.000  e.h.p.  with  storage).  In  the  Vizagapatam 
district,  where  these  sites  are,  there  are  other  sources  of  power  and  all 
the  conditions  are  favourable  if  load  can  be  found.  On  the  V'arani  river 
there  is  a  site  good  for  5,000  E.H.P.,  on  the  Ayzar  river  some  .500  to 
0(»0  E.H.P.,  on  the  Paini  Hills  three  falls  would  yield  10,000  to  18,000  e.h.p. 
c(jntinuously.  Among  other  projects  referred  to  is  the  concession 
obtained  by  Messi-s.  Tata  &  Company  for  utilising  the  water  power  of 
the  Kundah  river  ami  electrical  energy  will  be  sujiplied  to  Coonoor, 
Wellington,  Ootaeamimd  and  Coimbatore  for  lightiui;  and  power. 

Tbelehemes  referred  to  in  the  Puniab  Provincial  .survey  include 
the  Sutlej  hydro-electric  project,  whieli  is  being  surveyed  by  Lt.-Col. 
Battye,  R.E'.  A  scheme  has  already  bi-eu  wn.l;.-rl  out  for  developing 
some  G,0(X)  e.h.p;.  and  power  will  be  sup|)lied  t..  Simla  for  pumiiing  ami 
for  operating  the  KalUa-Simla  railway,  but  the  undeveloped  resources 
are  verv  great  and  a  50  years'  lease  of  four  of  the  principal  falls  has  been 
"ranted  to  the  Punjab  "Hvdro-Electric  &  Industry  Development  Assr- 
dation.  It  is  estimated  that  24,000  e.ii.p.  can  be  generated  at  these 
falls,  and  power  will  be  transmitted  about.  100  miles  at  100,000  volts  lor 
industrial  works  iind  f.ictories  in  the  I'uiijab. 

In  the  United  Provinces  two  falls  on  the  Karaninassa  river  would 
give  8  500E.11.P..  on  the  Odda  river  lO.OtiO  E.H.P.  can  Jje  obtained,  in 
the  Tons  liver  3,0(K)  to  50,000  E.H.P..  on  the  Belon  river  6,000  to  6,00t) 
E  H  P    and  the  Goorma  4,000  to  5,000  E.H.P.,with  several  amaU.r  falls. 
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Electricity    Districts. 


Severn  Joint  Electricity  Authority. 
Tho  inquiry  into  the  formation  of  a  .loint  Klcitniity  Authority  for  the 
Lower  Severn  Distriet  waa  ojK-ned  at  Bristol  on  Tuesday,  but  in  the 
absence  of  engineering  details  the  ])roeeedings  weiv  adjourned  until 
Mareh  I.  The  Kleetrieitv  Commissioners  present  were  :  Sir  .John  Snell 
(chairman).  Sir  Harry  Haward,  Mr.  Harry  Booth  and  Mr.  Archibald 
Page,  and  they  were  accompanied  by  their  legal  adviser  (Mr.  E.  \\  . 
Hudson)  and  their  clerk  (Mr.  D.  S.  Cumberlege). 

The  County.  Borough.  Urban  District  and  Rural  District  Councils 
in  the  area  w'ei-e  rcpi-escntcd  by  their  legal  advistrs.  and  the  engineers 
of  the  viiriiius  electricity  undertakings  wire  mIsh  picscnl. 

Ill  oiM-ning  Sir  .lohii  Snell  read  the  notice  cciMvening  the  inquiry, 
anil  rnculioncd  that  the  jircsi-nt  Klectricity  Acts  did  not  confer  any 
linancial  iinwciN  upon  .loint  Klectricity  Authorities,  but  the  Bill  which 
was  to  be  liiid  before  Parliament  next  sessiiui  would  confer  the  necessary 
powers  on  a  .loint  .\uthority  to  borrow  money  atwl  to  issue  stock,  &c. 
The  pix)ccdun'  would  be  to  call  ui)on  the  t'hairman 
of  the  ()r'_'anising  Committee  (.Mr.  H.  Faraday 
I'nictor).  who  had  .submitted  thesihcme,  to  open. 
and  afterwards  evidence  would  be  tiiken.  He  Inid 
exia'Cted  that  the  Committee  would  have  been  rc- 
pre.sent<'d  liv  coun.sel,  but  Mr.  Proctor,  as  Chairman 
of  it.  woidd  present  its  ease  and  then  he  would  have 
to  put  himself  into  the  box  as  a  witness  and  be 
eriiss-cxamined  by  those  rei)i'esenting  the  other 
inteivsts. 

.Mr.  II.  Karaday  Proctorsaid  general  parliculai>j 
and  linancial  estimates  had  been  prepai-ed.  and 
had  been  submitted  to  the  Commissionei-s  with  the 
ivquest  to  authorise  certain  interim  works  ami 
estimates,  nuiiv  particularly  (hose  referring  to  the 
Beachley  gencratinix  station  in  the  Foivst  of  Dean. 
Adilitional  informatiiui  was  furnished  to  the  Com- 
missioners as  desired,  embracing  general  statist ii'S 
and  an  outline  of  a  scheme  showing  the  fea>^ibility 
(tf  transmitting  energy  to  various  localities  in  the 
southeastern  portion  of  the  district  on  a  sound 
linancial  ba.sis.  Those  details  had  not  been  sub- 
mitted to  other  authorities  in  the  pro])'i.sed  districts. 
The  scheme  s\ibmitted  de.alt  ]iarticularly  with  the 
idustitntion  of  a  .Joint  .Authority,  and  the  method 
of  securing  piTiportionatt-  I'epresentation  on  it.  It 
was  deemed  to  be  essential  that  tho.se  bodies 
or  eonii)anies  who,  through  their  n-presen- 
tatives,  were  entrusted  with  the  c(uitn)l  and  diivc- 
tionof  the  afTaiT-s  of  the  Authority,  includinu  its 
tinances,  should  be  i-espcmsiblc  for  its  solvency.  It 
had  been,  and  was,  considcied  undesirable  and 
indeed  imi)racticable  for  a  Committee  which  was 
not  wgularly  constituted  and  had  not  time  or  means 
at  its  disposal  to  undertake  the  detailed  investi- 
gation of  the  enirineering  problems,  more  particu- 
larly having  regard  to  the  fact  that  the  aix'a  had 
not  been  tinally  determined. 

Sir. John  Snell  enrjuired  how  came  it  that  the 
district  was  in  that  position,  when  to  theknowk-dge 
of  the  ('oramissioners  other  districts  which  had. sent 
in  schemes  had  submitted  the  full  engineering 
particulars.  Corporations  and  companies  could 
not  possibly  criticise  the  propo.sals  of  the  Organ- 
ising Committee  unless  those  parti<'ulars  were  jMit 
at  their  disposal.  They  ought  to  have  somethiiii; 
concrete  to  go  u])on.  He  was  disappointed  that 
the  Organising  Committee  had  not  the  information 
which  hail  been  submitted  to  the  Commissionei-s 
available  for  distribution  to  the  various  representa- 
tives present. 

At  this  stage  the   Inquiry  was  adjourned  until 
Mareh    1,    by    which    date    it    is    hoped    that    all 
available  information,  both  technical  and  otherwise 
to  the  parties  interested.  ■ 


electricity  users  in  the  South  Wales  district,  was  held  at  Cardiff  on  the 
2l8t  inst."  in  order  to  consider  the  formation  of  a  .Toint  Electricity  Autho- 
rity for  tho  area  as  provisionally  determined  by  the  Klectricity  (^im- 
missioncre.  After  the  Loi-d  Mayor  of  Cardiff,  .is  <onvener  of  the  con- 
ference, had  welcomi'd  the  a^presentatives  and  referred  to  tho  enormity 
and  importance  of  the  work  they  had  undertaken,  Mr.  W.  A.  Charaen 
was  elected  chairman. 

Mr.  CiiAMEN  jwinted  out  that  the  area  provisionally  determined  by 
the  Commissionei-s  included  the  counties  of  Bn-eknoek,  Carmarthen, 
Glamorgan,  Pembroke  and  Radnor,  the  county  of  Cardigan,  except  the 
rural  and  urban  districts  of  .Aberystwyth,  and  the  county  of  Monmouth, 
except  the  urban  and  rural  districts  of  Chepstow  and  tlie  urban  and 
rural  districts  of  Monmouth.  He  said  that  the  South  Wales  and  Mon- 
mouthshire Linking  up  Conimittec,  of  which  he  was  chairman,  had 
recently  uivcn  lonsidcrablc  attention  to  the  question  of  the  proper 
bound:i.rie~s  for  (he  South  Wales  elect ricify  district,  and  they  founif  no 
fault  with  the  district  as  provisionally  determined  by  the  Commissioners, 
except  thai  perhaps  the  two  extreme  eastern  distrii^ts  of  Monmouthshiro 
might  hav(^  been  included. 

With  regard  to  the  preparation  of  a  scheme  or  schemes  for  effecting 


will  be  furnished 


The  accompanying  map  shows  the  area  of  the  East  Midlands  Elec- 
tricity District  which  was  recently  provisionally  determined  by  the  Com- 
mis.sianers.  

.\t  a  recent  conference  of  representatives  of  electricity  underfakings 
in  the  .Mersey  and  West  Lancashire  Electricity  District,  held  at  Liver- 
pool, a  committee  was  appointed,  consisting  of  representatives  of 
Jjiverpool,  Bootle,  St.  Helena,  Warrington,  Mthcrland,  Hoylakc,  West 
Xirby  and  Ellesmere  Port,  to  prepare  thi^  necessary  information  for 
the  public  inquiry  which  will  be  held  at  Liverjujol  on  the  25th  prox. 
Birkenhead  and  Wallasey  Councils  have  presented  to  the  Electricity 
<'ommissioners  an  alteniativc  scheme.  The  Mer.sey  Power  Company, 
ichich  supplies  in  the  districts  of  Ellesmere  Port,  Runcorn  (Rural  and 
Crban  areas).  Frodsham,  Halsby,  Whitby  and  Widnes,  has  also  lodged 
opposition  with  the  Electricity  Commissioners  to  the  proposed  scheme. 

South  Wales  District. 
-A  numerously  attended  conference  of  representatives  of  electricity 
undertakings  (municipal  and  company  owned),   and  of  coUieries  and 


E.  .MioLANDS  Electricity  District. 


imju-ovement  of  the  existing  organisation  for  the  supply  of  electricity, 
he  said  that  the  primary  factor  in  any  scheme  was  finance,  and  in  the 
circumstances  of  general  financial  depression  which  now  obtained,  it  may 
be  unwi.se  to  plan  any  scheme  which  may  be  warped  owing  to  the  dis- 
torted conditions  prevailing  during  its  conception,  and  which  might  not 
be  at  all  the  best  scheme  under  the  conditions  which  may  exist  at  the 
time  it  may  become  an  accomplished  fact.  If  it  should  be  deemed  wi.se 
(o  appointa  committee  to  go  thoroughly  into  the  matter  and  rejHirt  to  a 
further  conference,  that  committee  should  be  representative  of  all  in- 
leiests  concerned,  not  only  of  existing  statutory  undertakings  and  County 
Councils,  municipalities  and  local  authorities.  The  owners  of  private 
jilants  were>  among  the  largest  ratepayers,  and  therefore  would  be  de- 
cidedlv  interested  parties  in  anv  scheme. 

.Mr.AuTiii  u  Ellis,  who  represented  several  local  authorities,  including 
the  .Monmouthshire  County  Council,  suggested  that  the  present  Liiiking-up 
Committee,  together  with  any  fresh  members  they  might  co-opt,  should 
try  and  evolve  a  scheme.  So  far  as  the  Ix)wcr  Severn  scheme  was  con- 
cerned, he  thought  it  would  be  accepted  by  the  Commissioners,  regardless 
of  any  opposition,  and  that  a  good  deal  hinged  upon  the  power  station 
of  the  Government  at  Beachley,  which  was  acknowledged  by  common 
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tunsent  tp  be  a  "  vbite  elephant."  He  objected  to  the  kind  of  scheme 
outlined  in  the  letter  of  Mr:  I)alziel,  chairman  of  the  South  Wales  Elec- 
trieal  I'oiycr  Company,  because,  ajiparently,  tlic  effect  of  it  would  be  that 
the  local  authorities  would  only  be  supjilied  with  power  if  they  were 
shareholders  in  the  co-operative  scheme,  and  they  would  have  no  autho- 
rity in  the  management  of  the  cpncem.  He  thought  that  the  colUeries, 
steel  works  and  other  industries  could  be  of  the  greatest  possible  service 
to  the  community  in  their  area  if  they  would  come  in  and  take  their  part 
in  some  mutual  arrangement.  ()n  behalf  of  Monmouthshire  County 
Council,  he  objected  to  the  division  of  tlie  county,  so  that  j)art  of  it  would 
be  in  tlie  Lower  Severn  and  the  remainder  in  the  South  Wales  district. 
He  did  not  see  what  good  purpose  would  be  served  by  delaying  pro- 
cedure ;  the  difficulty  of  obtaining  money  would  still  e-xist  under  the 
co-operative  scheuae,  as  well  as  under  any  joint  local  authority  scheme. 
Mr.  Chames,  in  reply,  asked  what  alternative  could  be  offered  in  place 
of  a  co-o})erative  arrangement,  unless  it  be  some  scheme  secured  on  the 
rates,  which  must  react  jirimarily  upon  the  large  industrial  concerns, 
as  the  largest  ratepayers. 

Mr.  W.  Angus  Scott,  speaking  on  behalf  of  several  large  industrial 
interests,  said  that  from  their  point  of  view  any  venture  in  regard  to 
raising  capital  upon  the  security  of  the  rates  would  be  considered  most 
objectionable.  He  referred  to  a  scheme  of  his  in  Yorkshire  where,  by 
linking  together  12  mining  plants,  the  ])ower  available  had  been  in- 
creased by  .50  per  cent.  He  favoured  the  consideration  of  such  possi- 
bilities in  South  Wales. 

Mr.  Spowart  (Llanelly  Corporation  and  Llanelly  Docks)  asked  for 
information  as  to  the  scope  of  the  power  companys  authority  to  supplv 
details  of  location  and  capacitj'  of  existing  supply  stations,  &c. 

Mr.  Chamen  explained  that  the  Linking-up  "Committee  had  already 
prepared  a  great  deal  of  information.  The  South  Wales  Power  Company's 
area  did  not  include  the  County  of  Carmarthen  ;  the  South  Wales  elec- 
tricity district  would  go  far  beyond  the  limits  of  the  Company's  area  ; 
but  the  Power  Company  necessarily  appeared  on  the  scene,  being  the 
largest  statutory  undertaking,  covering  an  area  of  over  1,000  square 
miles,  and  having  some  150  miles  of  transmission  and  tUstribution  mains 
with  an  output  of  5lj  million  units  jjer  annum.  It  nnist  be  taken  into 
account,  together  with  the  Cardiff,  Newport  and  Swansea  Municipal 
undertakings.  It  would  not,  however,  be  possible  to  get  in  South  Wales 
what  was  aimed  at  by  the  Commissioner,  without  the  linking  together 
of  all  the  electricity  demands,  including  those  supplied  by  private  in- 
dustrial undertakings  from  their  own  plants.  Universal  unification  of 
the  whole  of  the  generating  plants  and  systems  was  the  only  means  of 
reaching  the  minimum  cost  of  production,  though,  unfortunately,  such 
complete  imification  was  not  attainable  in  present  circumstances.  The 
aggregate  capacity  and  output  of  the  private  industrial  plants  in  South 
\\>les  far  outweighed  the  aggregate  of  aU  the  otlier  plants. 

Mr.  W.  L.  Madges  said  the  only  lower  Severn  •"  scheme  "  so  far  before 
thd  Commissioners  was  a  kind  of  Memorandum  and  Articles  of  Asso- 
ciation, with  no  technical  or  financial  details  of  any  kind,  and  would  not, 
he  thought,  be  generally  accejjtable  in  South  Wales. 

Sir  Walter  Nicholas  (Rhondda  Urban  Council)  thought  that  the 
right  note  had  been  sounded  by  Mr.  Chamen.  A  serious  financial  change 
had  come  over  the  country,  and  (particularly  in  the  light  of  experience 
during  the  war  in  regard  to  Government  Departments)  it  was  now  neces- 
sary to  '•  hasten  "  ver\'  slowly  indeed.  The  Commissioners  had  ob- 
viously given  their  notice  with  the  object  of  moving  matters,  and  they 
had  considerable  alternative  powers  under  the  Act,  which  should  be 
investigated.  He  moved  that  a  representative  Committee  be  ap- 
pointed to  look  into  the  whole  matter  and  rejwrt  to  a  future  Conference, 
and  this  was  adopted  unanimouslv. 

It  was  decided  that  the  members  of  the  Executive  Committee  of  the 
Linking-up  Committee,  together  with  Mr.  Arthur  Ellis,  should  be  the 
nucleus  of  the  South  Wales  District  Committee.  The  members  of  the 
Executive  Committee  are  : — 

J.  M.  Bowman  (P.hondda),  J.  W.  Burr  (Swansea),  W.  A.  Chamen  (S. 
Wales  Power  Company),  Lewis  W.  Dixon  (Merthyr  Electric  Traction  & 
Lighting  Company),  H.  HoUiday  (Rhondda  Train wavs  Com])anv),  A. 
Nichols  Moore  (Newport),  C.  G.  Morley  New  (CareUtf),  J.  E.  S'tewart 
(Llanelly  Lighting,  &c..  Company),  J.  E.Tcasdel  (Pontypridd)  and  G.  H. 
Thomson  (Neath  Rural  D.  C). 

Emphasis  was  laid  on  the  necessity  for  adequate  representation  of 
industrial  interests,  and  it  was  resolved  to  add  the  following  to  the 
Committee  :  Sir  Walter  Nicholas  (Rhondda),  Councillor  Sidnev  Jenkins 
(Cardiff),  Aid.  John  Moxon  (Newport).  Aid.  Col.  A.  Sinclair  (Swansea), 
-Mr.  L.  Forestier  Walker,  M.P.  (Monmouthshire  County  Council),  Mr. 
G.  T.  Sibbering  (Taff  Vale  Railway),  Sir  John  Wvndham"  Beynon,  Bart., 
C.B.E.  (Chaionan  of  Monmouthshire  &  S.  Wales  Coal  0\vnei-s'  Asso- 
ciation), Sir  Ixonard  W.  Llcweljii,  K.B.E.,  J.P.  (Consolidated  Cambrian 
Collieries.  &c.).  Mr.  E.  M.  Hann  (Powell  Duffryn  Steam  Coal  C«rapany), 
Mr.  \\.  Angus  Scott  ((.onsulting  Engineer  to  Guest,  Keen  &  Nettlefolds, 
&c.),andMr.  B.Nicholas  (Tirpentwys Black  Vein  Steam  CoalCompany). 
It  was  unanimously  decided  that  a  strong  recommendation  be  madc'to 
the  Commissioners  to  postpone  for  six  months  the  dale  for  svibmitting 
s'-hemes  and  also  the  proposed  inquiry.  Since  the  meeting  the  Com'^ 
mt.ssioners  have  extended  the  date  for  sending  in  -schemes. 
North  Wales  and  Chester  Dlstrict. 
At  Chester  on  the  6th  inst.  a  conf?rence  of  local  authorities  and  others 
•was  held  to  consider  the  draft  scbeme  prepared  by  Chester  Corporation 
f.n-  the  formation  of  a  Joint  Electricity  Authority  for  North  Wales  and 
Chester.  Aid.  John  Prichard  (Carnarvon)  (iresided.  The  area  embraces 
the  SIX  counties  of  Flint.  Denbigh.  Carnarvon,  Anglesey,  Merioneth, 
and  Montgomerj',  and  parts  of  Cheshire  and  Cardiganshirfe.  Inder  the 
proposed   scheme    the   two   water-power   stations   at   Dolgarrog   and 


Cwmdyli  would  be  extended,  a  new  station  erected  at  Ma«ntwrog,  and 
12  new  ones  similar  to  that  at  present  working  in  Chester  built  on  the 
banks  of  the  Dee,  with  a  large  steam-generating  station  to  be  built 
on  the  Dee  estuary.  With  these  co-ordinated  and  in  operation,  the 
authorities  hope  to  be  able  to  supply  electrical  energy  at  from  3d.  to 
6d.  per  unit  for  lighting,  against  the  present  charges  of  from  Bd.  to  Is. 
per  unit,  and  substantial  reductions  are  also  expected  in  the  cost  of 
electricity  for  power  and  industrial  purposes. 
A  Rival  Proposal. 
The  North  Wales  Power  &  Traction  Company  propose  to  sujiply  the 
whole  of  North  Wales  and  Chester  with  power  in  bulk  only,  and  the 
district  would  be  divided  into  26  areas,  in  whiet  the  local  authorities 
would  act  as  distributors. 

Mr.  E.  Noel  Humphreys,  former  chairman  of  Chester  Electricity 
Committee,  explained  the  Chester  Corporation  scheme  and  pointed 
out  that  since  the  initial  conference  in  February',  1920,  at  Chester, 
the  Electricity  Commissioners  had  defined  the  electricity  district  and 
had  called  for  schemes  for  improving  the  organisation  of  electricity 
supply.  His  Corjjoration  had  in  mind  the  objects  of  the  Electricity 
Supply  Act.  The  district  contained  the  essential  facilities  for  successful 
industrial  development.  At  present  the  industrial  centres  were  in 
and  around  Bangor,  Carnarvon,  Chester,  Cohvyn  Bay,  Connah's  Quay, 
Crewe,  Doluarrog,  Flint.  Halkyn,  Holyhead,  Holywell,  Middlewich, 
Northwich,  Penniaenmawr,  Queensferry  and  Wrexham.  The  total 
rateable  value  of  the  whole  (Ustrict  was  £4,300,000,  while  the  population 
was  800,000,  and  the  area  in  square  miles  was  4,000.  The  new  steam 
station  would  be  on  the  estuary-  of  the  Dee,  and  it  was  also  proposed  to 
utilise  the  section  of  the  river  Dee  between  Llangollen  and  Erbistock, 
where  there  were  facilities  for  the  erection  of  12  low-fall  water-power 
stations  and  the  formation  of  daijis  and  waterways  to  produce  heads  of 
water  varying  from  0  to  37  ft.  In  the  Vale  of  Clwyd  there  were 
water-power  resources,  and  he  cited  a  single  instance,  where  by  erection 
of  a  dam  40  ft.  to  .'lO  ft.  high,  hydro-electric  plant  could  generate 
a])proximately  3,000,000  units  jier  annum,  which  would  be  sufficient 
for  the  requirements  of  the  valley  from  Denbigh  to  Rhyl  for  some  time. 
Chester  wanted  more  electrical  energy,  and  to  get  it  meant  either 
extending  its  own  station,  which  probably  the  Commissioners  would  not 
permit,  or  the  town  would  have  to  get  it  from  outside.  Therefore,  the 
city  wanted  a  cheap  and  abundant  supjily,  and  because  of  their  needs 
and  because  they  happened  to  be  the  largest  authorised  undertaker  in 
the  district  they  hail  jjusbed  the  matter  forward. 

After  discussion,   the  Chester  scheme  was  referred  to  a,  committee 
which  is  to  report  to  a  future  meeting  of  the  coiiference. 


The  Electricity  Commissioners  have  extended  the  time  within  which 
objections  or  representations  may  be  made  in  regard  to  the  JJurtu-East 
Midlands  Electricity  Distkrt  until  March  31,  1021. 


Labour   MoTements. 

By   ARTIFEX. 

Owing  to  trade  de])ression  anil  tnick  shortage,  the  total  number  of 
miners  idle  in  South  Wales  exceeds  25,000. 

The  Chemical  Employers'  Federation  are  considering  refraining  from 
granting  the  increased  wages  awarded  to  the  workers  last  week.  They 
assert  that  wholesale  unemployment  will  follow  the  increase. 

After  many  years"  uninternipted  activity-,  Messrs.  Players'  tin  plate 
works  have  closed  down  through  trade  depression.  There  are  now  over 
25  tin  plate  and  steel  works  at  a  standstill  in  the  Ssansea  district. 

On  Monday  last  the  sixth  meeting  of  the  International  Labour  Office  was 
held  at  Geneva.  It  considered  various  cjuestions  arising  out  of  the  work 
of  the  International  Labour  Organisation,  set  -upunderthe  Peace  Treaty. 

Because  of  its  limited  terms  of  reference  and  exclusion  of  any  investi- 
gation into  root  causes,  the  Labour  Party  will  not  take  part  in  the 
inquiry  of  the  Commission  to  be  apjjointed  by  the  Government,  to  in- 
vestigate the  ])roblem  of  unemployment. 

At  the  end  of  last  year  there  were  784,000  people  out  of  work.  This 
number  is  rapidly  increasing.  It  is  estimated  that  the  Boards  of  CJuard- 
ians  for  the  Cireater  London  area  are  jiaying  out-relief  at  the  rate  of 
£1,000,000  a  year.  ■ 

Mr.  .1.  H.  Thomas.  M.P.,  in  a  message  to  railwaymen,  says  that  during 
the  next  few  months  the  whole  future  of  the  railways  will  be  determined. 
Questions  not  only  of  importance  to  railwaymen  but  of  vital  interest  to 
the  community  will  be  involverl. 

In  reply  to  a  deputation  of  the  executive  of  the  Miners'  Federation, 
headed  by  Mr.  Robert  Smillie.  who  urged  the  early  introduction  of 
legislation  on  the  lines  recommended  by  the  F'ederation  reganlins 
Workmen's  Compensation,  the  Home  Secretary'  replied  that  the  Cabinet 
could  not  find  time  in  the  ccuning  Session  to  introduce  a  Bill  on  the  matter. 

In  the  official  rejiort  of  the  Natiimal  Committee  meeting  of  the  Amal- 
gamated Engineering  L'niim  held  in  York  recently,  it  is  stated  that  the 
executive  council  were  i-cqucstcd  by  28  votes  to  18  to  consider  the  ad- 
visability of  opening  up  negotijitions  with  the  employei's  on  a  basis  of 
different  rates  for  time  workei-s  and  workers  on  the  system  of  jiayment 
by  results. 

The  dispute  on  the  question  of  wages  between  Messi-s,  Morton  &■ 
Weaver  (d'oveutrv)  and  their  workpeople,  has  been  the  subject  of  -a 
conference  between  the  Engineering  &  National  Employers'  Federation 
and  the  various  trade  unions  coneeriied.  Following  the  refusal  of  the 
men  to  accept  a  reduction  in  rates  the  ^yorks  were  closed  down  inde- 
finitely. The  meeting  was  adjourned  for  further  negotiation  between 
the  firms  and  its  employees. 


January  14,  X921. 


THE  ELECTRICIAN. 


85 


Selling   IJciijnniin    Industrial 
Illumination. 


Electricity  Supply. 


As  ail  iniliiaticm  uf  the  iinpn)vpd  selling  methods  that  aiT  being 
mldiited  by  tlie  mi>n-  |ii-iigii's.sive  memlK'rs  of  the  indiistiy  it  may  in- 
len'st  our  readers  to  know  that  the  Heiijamin  Kiectrie,  Ltd..  are  eon- 
diictiiis  a  well-|ilaiiiied  ad  veil  isiiij.'  eain|i:di.'n.  wliiili  is  designed  Ici  raise 
the  stantlani  of  indnslrial  ilhiininal  ion  throughont.  the  eountrv,  liy 
iH-ingini;  hutiic  In  the  winks  dwner,  the  areliilcet  and  the  eonsulting 
ermineer  in  a  lonvineinL'  manner  the  necessity  of  eori-eet  practice  and 
the  iinporlanee  of  eflii-ient  liehling  as  a  faetoV  in  in<Teasing  |)roduetion. 
A  striking,  though  practical  scries  of  full-page  advertisenu'nts  have  been 
jin-p'i"''!-  1'"'  absence  of  illustrations  in  the  advertisements  of  the 
many  types  of  Henjamin  fitliuiis  will  l)e  not<'(l.  These  advertisements 
an'  designcil  to  sell  "'  better  illuminaticm,"  rather  than  any  particular 
type  of  ix'tlector.  'I'he  advertisements  will  a|)j)ear  in  the  press  devoteil 
to  the  followiim  industries,  apart   from  the  general  ailvertising  which 
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INDUSTRIAL  ILLUMINATION 


embraces  the  majority  of  the  electrical  trade  paiKTS  :  Mechanical  engi- 
neering works,  inm  and  steel  foundries,  paper  and  textile  mills,  shoe 
and  leather  factories,  shipbuilding  and  ship])ing.  &c. 

tn  addition  to  the  pirss  advertisements  over  :')2,00rt  letters  (enclosing 
Imprints  of  the  advertisements)  and  foldei's  are  being  distributed  through 
the  post  to  ownci-s  of  works  and  factories  in  all  industries,  and  also  con- 
sulting engineers,  architects,  &c.  S[)ecial  letters  and  printed  matter  are 
being  sent  to  those  concerned  with  the  sale  and  installation  of  Benjamin 
reiiectoi's,  including  electrical  contractors  throughout  the  country 
and  the  sales  engineers  of  the  wholesale  distributing  firms.  The  cam- 
]iaign  will  form  one  of  the  most  effective  sales  helps  to  the  dealer  and 
contrai-tor  yet  launched  by  any  manufacturer.  The  ground  will  be 
thoroughly  pi-ej)ared  by  the  advertisements  and  the  mcss.i,ges  to  the 
usere.  The  fact  that  over  -'.jO.llUO  ))ieces  of  printed  matter  have  had 
to  be  produced  and  collated  for  the  campaign  S|)eaks  well  for  the  thorough- 
ness with  which  the  Benjamin  Klcctric,  Ltd.,  conduct  their  bu.siness. 


The    .Minister  of    Laliour   has   decided,   in    jnirsuance   of   his    jiowers 
under    the    Industrial    Courts    .\ct,     lOlit,    to    appoint    a    foiRT    or 

ISQl'IRY      IN      rONNECTION      WITH      THK      DlSiTTK      IN      THE     Tr.\M\VAVS 

Indi'strv  arising  out  of  the  workers"  claim  for  an  increa.sc  in  wages. 
The  Court  will  be  constituted  a-s  follows  :  llight  Hon.  Sir  David  Ifarrel, 
G.C'.B.  (Chairman),  Mr.  Harry  (Josling,  O.K.,  Mr.  G.  H.  Hume, 
Mr.  W.  V.  I'urdy.  O.B.E.,  .J.l>.,'  and  Sir  Herbert  Rowell,  K.B.E.  The 
Terras  of  ]{eference  are  :  "  To  enquire  into  the  causes  and  cinurastances 
of  the  dispute  Ix-tween  the  employers'  rei)iesentativcs  and  the  work- 
])eoplc's  rcjircsentatives  on  the  National  Joint  Industrial  Council  for 
the  Tramway  Industry  and  to  report  thereon  to  the  Minister  of  Lal.)our.'" 
The  Secretary  is  Mr.  H.  C.  Emmerson.  .Mijiistry  of  Labour,  Montague 
House,  Whitehall,  S.VV.l.  A  preliminary  meeting  of  the  Court  was 
held  on  Tuesday,  when  certain  points  of  procedure  were  settled,  and  it 
was  agreed  that  the  In(|uiry  should  be  held  in  i)ublic.  The  Trade  Union 
side  will  open  the  case  at  the  tirst  meeting  of  the  Court  on  the  2(ith  inst. 


Harrogate  Corporation  decided  on  Tuesday  to  apply  fpr  sanction 
to  a  loan  of  il(>,;i9l)  for  c(uidcnsing  plant  at  the  electricity  works. 

I'Iast  Ham  Corporation  has  received  sam^tion  to  a  loan  of  £5,428 
for  mains. 

Trki>kiiaii  Urban  Council  has  authorised  the  preparation  of  an  electric 
sup|ily  scheme  in  orderto  comply  with  its  statutory  powei-s  and  duties. 

Th(^  salary  of  the  KiRKCAi.nv  burgh  electrical  "'iiginecr  and  tramway 
manager  (Mr.  ().  F.  Francis)  has  been  increiuscd  to  tOTo  per  annum. 

DoRi'iiKSTKH  Corporation  has  decided  to  acquire  the  loi'al  undertaking 
of  the  (bounty  of  Dorset  Electric  Supply  Company,  and  to  apply  for  a 
sjiM-ial  order  to  authorise  the  transfer,  &c. 

Marrow  in-Furness  Corporation  hasrefcrcpd  back  a  j)r<jposal  tp  apply 
for  a  special  order  to  authorise  a  schcmp  for  utilisfng  the  Hivor  Lpvpfi  ^t) 
Hackbarrow  for  power  purjio-ses. 

The  South  Wales  Klectrical  I'owci'  Distribution  Company  has  obtainfd 
a  special  order  to  enable  it  to  supply  and  distribute  electricity  in  tlio 
I'astec  urban  district. 

Sanction  has  been  rc(teived  by  BLACicroor,  Corporation  to  the 
borrowing  of  the  following  sums  :  Buildings,  ttilKl  for  30  years  apd 
£l'l>,42l)  for  25  years  ;    transformers,  &c.,  £2,1)74  for  2(1  years, 

A  loan  of  j;i5,0IM>  is  wanted  for  the  extension  of  Lvtham  electricity 
works  and  plant.  There  are  now  2,4(18  consumers,  the  output  for 
November  being  188, ,350  units,  against  150,511)  for  the  corresponding 
month  in  191!). 

The  borough  electrical  engineer  (Mr.  H.  Tomlinson  I^ee)  recently 
reported  to  the  VVlMiiLEOON  Cor|ioralion  that  extensions  of  plant  and 
jnains,  estimated  to  cost  £13l),4!)(),  wmild  be  necessary  in  order  to  meet 
consumei's'  requirements  until  March,  1924.  As  there  was  some  ojipo- 
sitiim  to  this  expenditure  it  has  been  decidc<l  to  ask  Mr,  C,  ]'.  Sparks  to 
report  generally  upon  the  undertaking  and  upon  the  possibility  of  ob- 
taining a  bulk  sui)]ily  from  Kingston-on-Thames. 

The  Council  has  ofTered  to  j)urchase  for  £4,000  the  local  undertaking 
of  the  J'"ixed  Price  Light  Company,  but  as  the  Company  consider  the 
offer  inade(|uate,  the  Electricity  Comraissionei"s  will  be  asked  to  ad- 
judicate upon  the  matter, 

tii'RTON-ON-TRENT  Corporation  propo.se  to  ask  the  Electricity  ('om- 
missioners  to  sanction  a  loan  of  £2fj,(J00  to  enable  them  to  supply  electricity 
in  the  South  Derbyshire  district.  The  proposal  is  to  run  duplicate  mains 
from  the  power  station  at  Burton  to  the  Stanton  and  Nethersea  Collieries, 
the  last  named  some  eight  miles  away,  and,  with  the  sanction  of  the 
Swadlincote  Urban  Council,  to  extend  them  as  far  as  Grcsley  Common, 
If  it  materialises  the  scheme  will  aid  the  develf)pment  of  the  colliery 
district  contiguous  to  Burton,  with  its  numerous  factories 

Torquay  Corporation,  which  proposes  to  erect  a  new  power  station 
at  Newton  Abbot  to  supjjly  electricity  in  Torquay  and  to  adjacent 
electricity  undertakers,  recently  apjjroached  the  Electricity  Commis- 
.sioners  with  the  view  of  obtaining  financial  assistance  for  the  scheme. 
Sir  .lohn  Snell  has,  however,  informed  the  Council  that  the  Electricity 
Commissioners  has  no  power's  or  funds  by  wliicli  to  subsidise  develop- 
ments, and  financial  assistance  from  them  was  out  of  the  question. 
He  knew  of  no  company  that  would  be  likely  to  bewilliini  to  undertake 
Torquay's  obligations  to  itself,  and  a  company  would  not  be  able  to 
raise  money  on  such  favourable  terms  as  the  borough.  Its  standing 
charges  would  con.sequently  be  higher,  and  a  jirofit  would  be  sought 
in  addition.  He  advised  the  Council  to  go  to  work  under  Sec.  10  of 
the  1919  Act,  which  confers  powei-s  upon  two  or  niore  authorised  under- 
takings to  enter  into  agreements  for  mutual  assistance.  Negotiations 
might  be  opened  with  the  Newton  and  Paignton  companies  with  a 
view  to  entering  into  such  an  arrangement.  Otherwise,  the  Com- 
missioners would  not  withhold  consent  to  the  formation  of  a  joint 
electricity  authority  for  the  area  prescribed,  extending  along  the  coast 
from  Start  Point  to  Dawlish  Warren,  and  inland,  to  include  Totnes, 
.^shburton,  Bovey  Tracey  and  Newton  Abbot.  If  those  towns,  with 
Torquay,  could  be  induced  to  form  such  an  authority  and  guarantee 
the  necessary  capital,  the  Commissioners  would  be  ])repare<l  to  advise 
the  construction  of  the  generating  station,  main  transmission  lines  and 
other  necessary  works,  the  Treasury  advancing  the  necessary  capital. 
The  Treasury  would  require  absolute  guarantees  of  repayment  within 
the  specified  periorl  before  any  sums  would  be  advanced. 
The  electrical  engineer  is  to  report  on  the  subject. 
Like  most  industrial  areas,  Bei.I'"A.st  is  at  present  short  of  electricity 
supply,  and  thei-e  is  much  unfair  criticism  of  the  Electricity  Committee. 
The  position  vyas  discussed  at  last  week's  meeting  of  the  Corporation, 
when  pnqiosals  for  extension  of  ))lant  wen'  submitted.  The  commiltee 
submitteii  a  report  from  the  consulting  engineers  Messi>*.  Preece,  Cardew 
&  RidL-r  on  the  installaticui  of  further  plant  at  the  Harbour  ])ower 
station.  The  report  stated  that  Mr.  Bloxam  had  estimated  his  maxi- 
mum demands,  imludina  t'cneral  supply  (d.c.  and  a.c.)  and  tramways 
as  follows  :  Winter  of  1921,  2I,7:J8  kw.,'  and  winter  of  1922,  28,2:!8  kw. 
The  safe  maximum  output  from  the  plant  at  East  Bridge-street  is  not 
more  than  about  lli.OOO  kw.,  which  added  to  the  output  from  the  Harbour 
(ti.ODO  kw.)  gave  a  total  output  of  about  19,(J()0  kw..  but  the  net  output 
might  be  taken  at  IS. 50(1  kw.  It  was,  thcrcfoi-e.  evident  that  the  esti- 
mated load  in  lli22  of  28,(XtO  kw.  could  not  be  met  without  further  plant. 
A  new  12..')00  kw.  set  was  rc(|uired  at  the  Harbour  station,  and  further 
plant  i;xtensions  would  have  to  be  considere-d  within  the  next  18  months. 
The  cost  of  completing  the  tirst  section  of  the  Harbour  Station  would  be 
£289,799,  but  this  does  not  include  the  cost  of  the  general  scheme  of  h,t, 
flistribiition  which  will  be  nece.ssary  in  oi-der  to  make  provision  for  the 
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large  prospective  load  which  will  eventually  have  to  be  taken  over. 
There  would  be  no  possibility  of  dealing  with  any  considerable  increase 
in  the  demand  until  the  further  extensions,  involving  the  provision  of  the 
second  section  of  the  Harbour  station  had  been  carried  out.  There  wa.s, 
however,  an  urgent  need  for  a  supply  in  the  Ballymacarrett  district.  A 
sub-station  in  a  central  position  in  the  district,  together  with  two  h.t. 
feeders  from  the  Harbour  station  and  a  system  of  l.t.  di.-^trihiitnr.s  wnuld 
cost  £56.0110.  The  total  estimate  is  as  follows  :  Extcn.sion  of  llaibour 
station,  iiS'.l.T'JQ  ;  extension  of  existing  feedei-s,  i;it),000;  supply  to 
Ballymacarrett  district,  £50,000,  or  a  total  of  £361.799. 

The  chairman.  Sir  James  Johnston,  exjilained  the  situation,  and  pointrd 
out  that  during  the  past  month  they  had  machinery  equal  to  S.OOil  kw. 
out  of  action  owing  to  breakdowns.  The  situation  should  be  discussed 
at  a  meeting  of  the  Council  in  committee.  There  was  a  difficulty  in 
raising  money,  but  it  was  a  question  of  stopping  where  they  were  or 
making  a  special  eifort  to  meet  their  requirements. 

Though  electricity  supjily  has  been  di.scussed  by  Newark  Corjioration 
at  various  times  during  the  j)ast  21  years,  the  town  is  still  without  a 
supjily.  There  is,  however,  a  j)rosi)ect  of  progress  in  the  near  future  for  a 
conference  of  representatives  of  local  manufacturers  met  Mr.  C.  H. 
Wordingham.  C.B.E..  on  the  6th  inst.  in  order  to  consider  the  Cori)o ration 
scheme.  Aid.  Priestley  presided,  and  said  the  time  was  opportune  to 
evolve  some  scheme  if  Newark  wished  to  maintain  its  industrial  ])osition. 

Mr.  Wordingham  gave  a  resume  of  the  jiroposals  embodied  in  his 
special  report  to  the  Corporation.  He  saw  no  hope  of  the  East  Midlands 
area  benefiting  for  at  least  four  or  five  years  from  any  scheme  under  tlic 
Electricity  (.Su])piy)  Act,  and  Newark  would  be  one  of  tlie  last  towns  (o 
.  receive  power,  being  on  the  extreme  edge  of  the  area.  It  would  be  more 
costly  to  bring  the  electrical  energy  in  bulk  from  Nottingham  than  to 
have  a  generating  station  at  Newark,  the  town  being  well  situated  for 
securing  an  ec(»nomical  su]>ply.  Hcflifl  not  think  the  KiverTrent  couhl  be 
relied  upon  for  the  ])ower  to  give  a  conMstent  supply,  because  it  would  be 
an  exti-emely  costly  undertaking,  and  troublesome  to  work.  Greater  and 
more  reliable  production  could  be  obtained  by  steam.  His  scheme  could 
be  developed  in  three  stages.  The  initial  capital  expenditure  would  be 
£158,500  to  meet  a  demand  of  1..500  kw.  with  a  plant  ca])acity  of  3,000kw.: 
stage  two  (after  two  years)  would  involve  a.n  increase  of  £42,750  in  tiie 
expenditure,  and  stage  three  (after  five  years)  a  further  £122,000.  He 
calculated  that  there  would  be  a  saving  of  a  halfjienny  per  unit  (on 
stages  cine  and  two)  and  of  a  farthing  (on  stage  three), compaix'd  with  the 
East  Midland  area  scheme.  The  first  stage  of  the  scheme  could  be  in 
working  order  within  two  years,  and  he  believed  the  Electricity  Com- 
missioners woidd  raise  no  objection  to  a  generating  station  being  crected- 
at  Newark.  The  cost  of  distribution  ])er  imit  sold  (stage  1)  would  be 
0.57d.,  and  total  cost  per  unit  sold  2.29d.  ;  stage  2.  0.40d.  and  I.OOd. 
respectively  ;  and  stage  3,  0.36d.  and  1.4.5d.  Manufacturers  would  take 
energy  from  the  Corporation  because  of  the  cheapness  of  production. 

Lieut. -Col.  Higgs  (Messrs.  Ransome  &  Company)  said  his  firm  could 
produce  and  supply  others  for  2.25d.,  so  that  the  Corporation  should 
supply  power  at  as'  low  a  cost  at  least. 

Mr.  Wordingham  re])licd  that  his  figures  were  the  maximum.  The 
cost  would  probably  be  nuich  less.  For  power  supplied  the  charge  would 
be  |d.  per  unit,  plus]  £1  2s.  6d,  ])er  e.h.]).   per  quarter  installed. 

It  was  decifled  to  circularise  the  representatives  anfl  ask  them  for  their 
opinions,  so  that  the  matter  could  be  dealt  with  by  the  Council  at  an 
early  date. 

Electric  Traction. 

In  future  the  Halifax  Tramways  Committee  is  to  have  control  o' 
the  tramway  track,  but  the  Council  has  referred  back  recommenda- 
tions to  ajjpoint  Mr.  J.  W.  Galloway  as  tramways  general  manager  for 
12  months,  at  £700  pe'r  annum,  and  to  pay  £2.50  jier  annum  for  three 
yeare  to  Mr.  J.  D.  Caird,  traffic  manager,  who,  in  consequence  of  illness, 
is  unfit  to  resume  his  iluties. 

As  the  outcome  of  this  decision.  Aid.  C.  F.  Spencer,  chairman,  and 
Aid.  A.  Brnadley,  vice-chairman  of  the  Tramways  Committee,  and 
Councillor  R.  Stirk,  chairman  of  the  Tramways  Sub-committee,  have 
resigned.  They  state  that  they  disagree  with  the  decision  of  the  Coinicil. 
They  point  out  that  the  increased  costs  have  become  a  heavy  burden  ; 
that  the  increased  fares  are  inadequate  to  meet  the  added  anfl  ]iros})ective 
costs  of  operation  ;  and  that  receipts  may  decline  owing  to  trade 
depression.  In  addition,  a  large  portion  of  the  track  is  in  a  bad 
condition. 

The  j)roposal  to  introduce  a  minimum  fare  of  twopence  on  the  lavEK- 
pooL  tramways  caused  much  discussion  at  the  meeting  of  the  Corpora- 
tion last  week.  It  was  urged  that  the  increase  would  be  a  hardship 
on  many  working  men  living  in  the  centre  of  the  city,  while  othcis 
thought  that  on  the  revised  fares  they  would  lose  money.  However, 
Sir  Archibald  Salvidge  pointed  out  that  money  for  the  upkeej)  of  the 
undertaking  had  to  )x;  got  from  somewhere,  and  the  increa.sed  fare 
would   be  paid  chicHy  by  many  ]X'ople  wlio  travelled  short  distances. 

Mr.  F.  C.  Wilson,  chairman  of  the  Tramways  Ccimmittee,  said  that 
in  1910  the  people  of  Liver])ool  prided  themselves  on  having  tlie  longest 
petniv  tram  ride  in  tlie  enuntry,  but  the  value  of  a  ]ienny  now  was 
only  one-third,  and  thai  2d.  to  carry  a  jierson  from  the  Pierhead  to 
the  old  city  boundary  was  less  than  iM-fore  the  war.  The  ttjtal  opeiating 
costs  in  1910  were  £405.561.  in  1919  they  were  £1,029,000,  while  the 
estimate  for  this  year  was  £1.900,000,  nearly  five  times  as  much.  How 
could  they  expect  to  carry  people  at  a  penny  fare  ?  Only  40  per  cent, 
of  the  passengers  were  penny  riders.  Unless  the  propo.sal  was  carried 
it  would  mean  an  additional  charge  on  the  rates. 

The  proposal  was  ultimately  pa,ssed  by  a  substantial  majority. 


Telegraph  and  Telephone  Notes. 

What  will  be  the  Most  Powerful  Radio-telegraph  Station  in  the 
world  is  being  erected  at  Sainte  Assise  (France),  between  Cesson  and 
Melun.  The  laying  of  the  first  stone  took  place  on  Sunday  in  the  presence 
of  M.  Louis  ])eschani])S,  Under-Secretaiy  for  State  for  Posts  and  Tele- 
graphs, and  a.  number  of  jtoliticians,  engineers  and  others.  The  jH.wcr 
of  the  n<'W  station  will  be  double  that  of  the  station  at  Croix  d'JIins, 
and  from  it  communication  will  be  established  w'lth  America,  Irdia, 
Japan,  China,  South  Africa  and  Oceania. 

Wireless  telec!RAPH  greetings  were  exchanged  between  His 
Majesty  the  King  and  the  President  of  the  French  Repubhc  on  the 
occasion  of  the  opening  public  wireless  telegraph  service  between 
England  and  France  on  Saturday  last.  The  service  is  cond\icttd  by 
Marconi's  Wireless  Telegra))h  ('(inipany  and  the  Cie  Generale  de  Tele- 
.graphie  sans  fil  inider  licences  from  their  Gnvernmcnts.  The  current 
telegraph  I'atcs  between  the  twc)  coiuitries  will  apply.  Telegrams  to 
France,  intended  for  transmissicm  by  this  new  service,  may  be  handed  in 
at  the  Marconi  Com]>any"s  London  oliices  at  Fenchunli-street  and 
.Marconi  House,  Strand,  or  at  any  postal  telegraph  othcc  within  the 
United  Kingdom.  I'^or  the  service  the  latest  high  speed  automatic 
ap])aratns,  such  as  was  recently  used  so  successfully  between  Geneva 
and  London,  will  be  emphjyed. 

The  Committee  on  International  Communication.s  of  the  United 
States  Senate  ha-s  resumed  the  taking  of  evidence  on  the  submarine  cable 
jKKsition.  The  first  witness  on  Monday  was  Mr.  Clarence  H.  Mackay, 
]iresidcnt  of  the  Postal  Telegrajih  Cable  ('ompany,  and  of  the  Mackay 
(able  Companies,  who  argued  that  the  submarine  telegra])h  cabh  s 
between  Germany  and  the  United  States  should  be  returned  to  their 
])re-war  uses.  While  (!reat  Britain  and  France  had  the  right  to  seize 
the  poi-tion  of  the  cables  between  Germany  and  the  A/.on's,  he  cfinsidered 
th,at  they  had  no  right  to  s?i/,e  the  ]>ortions  between  the  Azores  and 
America,  because  both  Portugal  and  the  United  States  were  then  neutral. 

In  regard  to  the  controversy  between  the  U.S..\.  (invemment  and  the 
Western  Union  Telegraph  Company  as  to  the  landing  of  a  cable  at  Miami 
(Florida).  Mr.  Newcomb  Carlton,  president  of  the  Western  I'nion  Com- 
pany, complained  that  the  State  Department  was  using  thix-ats  against 
the  Cuban  Gcjvemment,  in  order  to  prevent  his  company  from  getting 
permission  to  land  their  South  American-Barbados  cable  at  Cojimar. 
As  to  the  alleged  supervision  by  the  British  authorities  of  oflit-ial  dc- 
s])atches  sent  from  Washington  to  American  diplomatic  reiuescntitlives 
in  Great  Britain,  Mr.  Carlton  rtfused  to  answer,  and  added  that  the  De- 
partment was  in  jiosscssion  of  the  facts. 

Mr.  Roy  Martin,  acting  general  manager  of  the  Associated  Press, 
pleaded  for  the  extension  of  cable  facilities,  and  urged  that  the  most 
suitable  method  was  Government  support  of  private  cable  inteiTSts. 
He  would  like  to  see  direct  cables  between  America  and  Italy  and  America 
and  Scandinavia.  The  British  censorship  was  not  narrower  than  the 
American. 

Business    Kems,  &c. 

Messrs.  H.  W.  Smith  &  Co.,  Ltd.,  electric  wire  and  cable  manufacturers, 
have  opened  a  sales  office  at  C'entral  House,  Kingsway,  London,  W.C.2. 
Teleiihone  :    Regent  2368. 

The  telephone  number  of  the  new  London  Office  of  the  Chloride 
Electrical  Storage  Company,  Ltd.,  has  been  altered  to  "  Victoria 
5542." 

Geo.  Herbert  Bradbrook  and  Frank  Ix^slie  O.xenham,  electrical  and 
general  engineers,  &c..  The  Street,  Gt.  Clacton,  Essex,  have  dis.solv(d 
partnership.     Debts  by  Mr.  Bradbrook,  who  continues  as  "  Bradox." 

Norman  Hamilton  and  Arthur  G.  Foulds,  electrical  engineers.  Sic, 
2!!,  Douglas-street,  Glasgow,  have  dissolved  jiartnership.  Debts  by 
Mr.  Hamilton,  who  continues  the  business  as  Hamilton,  Foulds  &  Co., 
at  the  same  address. 

In  an  advertisement  of  the  S.K.F.  pulleys,  wliich  appeared  in  The 
Electrician  for  the  31st  ult.,  an  error  occurred  in  the  s]K'llinu  of  the 
name  of  the  manufacturers.  These  are  the  Skbfko  Ball  Bearing 
Company,  Ltd.,  of  Luton,  Beds. 

Messrs.  Wallis-Jones  &  Dent.  c(msulting  engineci's  (Mr.  Reginald  J. 
Walhs-Jones,  M.Inst.C.E.,  M.I.E.E.),  have  removed  to  Adam's  House, 
23,  Old  Queen-street,  Westminster,  London,  S.W.  1.  Telephone  : 
Victoria  8070  ;   Telegrams  :   .Alteration,  Vic,  London. 

The  partnei-ship  between  Horace  Louis  Petit  Boot  and  Reginald  John 
Spencer-Phillips,  carrying  on  business  as  Horace  Boot  &  Partners, 
consulting  engineers,  7.  Victoria-street,  Westminster.  S.W.  I,  has  been 
dissolved.     Debts  by  Jlr.  Boot,  who  continues  the  business. 

The  partnership  between  Josepli  A.  Hogan,  Ernest  Blackburn  and 
Henry  Blackburn,  trading  as  the  Peerless  Engineering  Company, 
manufacturers  and  dealers  in  lighting  set.s,  dynamos,  &c.,  has  been 
dissolved.     Debts  by  Mr.  J.  Atkinson,  District  Bank-chambers,  Halifax. 

The  partnership  between  Fredk.  Tonipkin  Middleton,  Jas.  ( )rton  and 
Thos.  Wright,  trading  as  the  Centhal  Light  and  Powkr  Cumcany, 
electrical  engineers,  &e..  Friar-lane,  Leicester,  has  been  dissidvcil  so 
far  as  concerns  Fredk.  T.  Middleton.  Debts  by  Mr.  Oiton  and  Mr. 
Wright,  who  continue  the  business. 

We  are  asked  to  correct  an  impression  which  has  gained  ground  to  the 
effect  that  Messrs.  J.  B.  Saunders  &  Company',  Ltd.,  have  amalgamated 
with  the  Twiss  Electric  Transmission.  Ltd.  The  incorporation  covers 
the  transmission  line  business  only  of  the  fonner  company;  otherwise 
Messrs.  Saunders  &  Company  retain  their  individuality,  and  carry  on 
their  railway  telegraph  and  telephone  business. 
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Imperial  and  Foreign  No<es. 

TicTON  (N'.S.W.)  (■(.iinril  hiivi'  ilc.limil  llic  ..II,  r  c.f  iUr  I'lihlii-  Wi.iks 
l)ci)artn»'nt  tti  Hu|iplv  cl.-clri.'al  ciicriiy  to  j'ict..ti.  uml  iia\('  .Icci.iid  1.. 
cwliiblisli  ajjciii'iiitin.;  s(aliim  nf  tlu-irown. 

Mr.  W.  A.  <1.  J)t)iij;las  rcail  a  Paper  rcirnlly  biforr  I  he  Sy<li»"V  (liviHii.ii 
(if  the  liiHtituliiin  of  Kii};iti('c'i-H  (Australia)  on  llic  il('V('lo]mwii(  of  I  lie 
SVDNKY  TnAMWAY  Kcn.i.iNi!  Sl'oi  K.  lie  slalcH  tliat  llicif  art'  1,410 
lilolor  caiTi,  iiuliiiliiif;  !IS.")  larjic  iloiiblrlrmk  liofiic  rars,  tiratinjr  from 
.'>5  to  80  passi-ngci's.  tlir  Imlancr  bring  of  the  fonr-wlicili'd  singit  ■liin-k 
type;  218  cars  ai-p  pcrniaiicnily  coupled  and  !)I8  can  b.'  operptfd  aR 
i.nipled  seta  when  rcqiiii-ed.  The  average  achedide  apecd  ia  8i  ntiU-i  an 
b.iiir  in  the  city,  ami  ll?\  miles  in  the  outer  suburbs.  It  is  calculated 
that  there  an>  on  an  nvi'rage  ;tO  ;ii;ils  per  ear  occupied  tliioughont  the 
day.  The  new  slan.lard  cat's  are  all  to  he  motor  ears  r)f  the  maximum 
ai/e.  Electric  welding  has  been  found  vvyy  sa.tisfa.<'to?-y  foi-  rolling  slock 
repairs  and  wdl  be  uscil  for  2>raetically  all  work  of  that  ckiss. 

The  Anoi.c.-.\i!i;k.\tin  K  'l'u.AM\v.\vs  C.iMi'AW  ri'.'.'ntly  put  in  service 
at  Huenos  Ayivs  a  new  type  of  single-deck  trail.r  car  with  central  door- 
ways only.      'J'he  ear  carries  '.i'2  pas.sengcrs  .seated. 

The  Al.i.iKl)  ('lIKMK'At,  it  l)vi:  ('oi!roi<ATH)N  has  been  incorporated 
in  New  ^'ork  with  a  <-apital  of  .*4S,(l4;i,("l(l  for  aci|uiring  important 
.Vmcricaii  ChcmicaJ  Conipariics.  Mr.  Uf)seoe  lii-ntnier,  of  IJrunnci- 
Moud  &  Company,  and  M.  ICnnmuel  .lansen,  of  Urnssels,  arc  among  the 
directors  of  the  new  eom]iany. 

H.M.  Consid  (ieneral  at  Hottcrdani  states  that  a  small  temporary 
building  which  was  erected  during  the  war  to  acconimodatc  ])art.  of 
his  stall,  is  available  for  use  as  a  sample  room  for  the  Ci  nuneicial  J)c- 
partmenl  of  the  Consulate.  It  is  in  a.  f a.vouialiie  jfosititm  for  visitors 
ilcsir-orrs  of  irrsjrecting  the  samples,  arrtl  British  firms  wishing  to  have 
siinrples  of  tlri'ir  marrufacturcs  exhibited  should  forwaiil  same  to  the 
C.  .rrsul  ( iirieral  at  K.ittirdarrr,  at  the  same  time  advising  the  Deimrlnunt 
of  l)\ei^cas  Traile  of  aiij-  action  so  taken. 

A  Fi'eneh  priest.  Father  I'iedfori,  head  of  the  Calais  Industrial  In- 
stitute, ia  anxious  to  emulate  Sir  K.  (!eddes,  for  he  has  drawn  up  a  selicnre 
t.i  supply  his  city  with  cirea])  electricity.  Calais  pt.ss.'sscs  an  unused 
dock,  the  Hassin  dcs  Chassi*s,  which  measures  aboirt  Itltt  hectares  arui 
ha-s  a  lock  between  it  and  the  sea.  The  Abbe  has  estinrated  (though  no 
details  are  given)  that  the  power  generated  by  turbirres  placed  there 
wcMild  sufli<e  to  ])rrni|)  water  into  a  natural  ivser-voir  which  ia  sitiraterl 
IlT)  nreti-es  above  the  sea-level,  and  that  the  water  thus  stored  could  be 
used  to  drive  a  ])ower  statirm  to  ser-ve  Calais.  lie  also  suggests  that  a 
.  ()ntinu..irs  generation  of  cirrr'ent  could  be  clTectcd  if  tidal  powei'  stati.iirs 
at  diffeifnt  parts  of  the  coast  were  joined  to  central  stations  which  might 
be  situated  several  hundred  miles  apart. 

In  April  1!11!)  the  .AssocrMioN  Bki.gk  dk  STANOAntirsATiox  was 
formed  in  order  to  strrdy  the  ((irestion  of  standar-<li.sat  ion  from  the 
commercial  and  tcchrrii-al  poiirts  (if  view.  It  is  cimiposcd  of  iirr]Kn(arrt 
industrial  and  technical  asstociations  and  a  gciural  comnrittee  has  becrr 
elected  to  dirvct  its  activities,  to  examine  [ir-oposals  which  shall  be 
[irx-sented  and  to  keep  in  touch  with  similar  organisatiorrs  exist irrg  irr 
fori'ign  countries.  When  the  committee  decides  to  attenrjit  staridniflisa- 
tion,  the  matter  will  he  n'fenvd  to  a  e(miiuittee  of  ex|ierts.  In  its  llrst 
rciiort  rules  a,n-  given  for  the  construetifm  arrd  standardisalioir  of  mctcl 
franrcworks,  metal  rcservoir-s,  walls  and  irx.fs  of  galvanised  conugat.d 
irorr.  Iransniission  shaftirrg  and  ])ullcys,  rnctal  bridges  and  bolts  and 
rivets.  The  As.sociation  ia  now  considering  the  mcasirrcnu'nt  and 
construction  of  buildings  in  rcinfort  cd  concrete,  ar.d  also  i  ucslioi.s 
afleeting  the   mining  and  electrical  industries. 

Personal  and   Appoinlnieni.s. 

(il.AScnw  CoriMiration  have  appointed  .Mr-.  (leo.  Morgan,  formerly 
suiHM'intendent  of  jrower  stations,  to  the  positiorr  of  assistarat  chief 
engineer,  rendeiTd  vacant  by  the  death  of  Mr-.  I!.  L.  Ulack.  Mr.  William 
Ross  will  succeed  Mr-.  Morgan  as  supeiintendeut  of  jiower  stations. 

The  Board  of  Trade  have  appointed  Sir  K.  T.  (Jla/.ebrook,  K.C.H.. 
F.R.S.,  to  be  Chief  (las  Examiner  under  the  (jlas  Regulation  Act,  l'J:iO, 
and  Mr.  C.  V.  Boys,  F.R.S.,  Mr.  J.  S.  Haldanc,  F.R.S.,  and  Mr.  W.  .J. 
Atkinson  Butteiiield,  M.A..  F.I.C.,  F.C.S.,  to  be  Gas  Referees. 
Mr.  H.  C.  Honey  has  also  been  appointed  Director  of  (las  Administration 
in  the  power  transport  and  ec-onomic  department  of  the  Board. 

Of  the  many  New  Year  Honouks  eonferi-ed  by  His  Majesty  none 
was  more  deserved  than  the  Baronetcy  bestowed  upon  Col.  Sir  Wm. 
Pu|)ree,  J. P.,  B.L.,  who,  early  in  the  great  war,  foresaw  that  one  of 
the  greatest  problems  that  would  evolve  from  the  (onflict  would  be 
the  (luestion  of  relationshi))  between  employer's  and  eruplo\ed.  Kvents 
have  ]ir-oved  the  wisdonr  (.f  Sir  Wrii.  Itirpr-.-cs  jii.|i.;Tii.-nl  of  what  woirl.l 
b"  the  trend  in  irrdustrial  matlcrs.  and  his  brdadmindcd  nrrniilii-cni-(- 
arid  indefatigable  energy  have  contributed  materially  to  the  factors 
whi(-h  have  enable.l  England  .so  far  to  avoid  the  industrial  rocks  (ju 
which  she  w(nild  inidoubtedly  lrav(-  foundered.  So  keen  was  Sir  Wm. 
Dupree  on  what  he  felt  to  be  his  duty  to  his  eoinitrymen  in  this  con- 
nection that  in  December  I'.tlS  he  gave,  without  any  reser\'ation,  a 
(-he(|ue  f(n-  £l'I),(IOiI  to  .Mi',  fi.  H.  Roberts,  JI.P.,  who  was  then  prcsidcirt 
of  tile  Industrial  liPague,  to  be  n.sed  by  the  League.  This  handsome 
donation  formed  the  nucleus  of  the  fund  which  has  enabled  the  Industrial 
L?ague  and  Council,  as  it  is  now  known  (with  the  Rt.  Hon.  G.  H 
Roberts,  M.P.,  and  the  Rt.  Hon.  ,T.  H.  Whitley.  M.P.,  as  its  presidents), 
to  carry  on  its  great  work  of  striving,  bvimproving  the  relations  between 
employers  and  employed,  to  pi'omote  industrial  harmony. 


Institution  Notes. 

The  annual  dinrrer  of  th.-  Li\  r.iteooi.  EN(iiNEKi<is(:  Society  will  be 
held  ..rr  Thirrsilay,  .lanirary  27th,  at  7  o'clock,  at  the  Exchange  ftati.m 
ll..tcl.  Liverpool.  Ti.kcis,  I  guinea  each,  arc  obtairrable  fr'om 
Mr-.  T.  I!.  Wilton,  the  Hon.  Secretary,  I,  ('rosshall-sti-eet,  Liverpool. 

The  annual  dinner  of  past  and  prest-nt  engineering  Htiiderits  of  the 
I'MVKRSITY  C(1I,I.|;oK  (IjONDON)  ENClNKEllINf!  SoCIKTV  will  be  held 
at  the  Coniranght  R(Xin>s  on  Eridav.  the  L'8th  inst.,  at  7  p.m.  Par'tienlars 
may  be  obtained  from  Mr.  H.  R.  II.  Ward,  Dinner  Secretary,  at  Uni- 
versity College,  Gower-street,  W.C.  I. 

We  have  rcceiyed  the  programme  of  the  Birmingham  and  District 
Electric  Club,  from  which  we  note  that  Papers  will  be  read  on 
■'  Reminiscencea  of  the  Test  IVd,"  by  Mr.  C.  .1.  A.  McDonald,  on 
Eel).  12  ;  "  Common-.Sense  Methods  of  Hecdiding  Costing  and  Pi'ogress 
ill  Shop  MaiuiL'crirent,'"  by  Mr.  II.  ('.  \'..iriig.  on  March  12  :  and  "  Supply 
of  I'llccI  ii(-iil  l'!rri-r'gy  in  Hirrrrirrgharii  and  District,"  by  Mr.  E.  Eorrest, 
on  April  '.).      The  annual  dirrrrer  will  be  held  on  March  4. 

The  following  arrangements  for  infoi'rnal  meetings  of  the  iNHTITtn'Io.v 
(IK  Electrical  Eni!1neers  for  the  month  of  .lariuary  have  been 
made  :  -  .Ian.  17,  "  The  Mental  E(|uiprnerit  of  an  Engineer,"  Mr.  P.  I'itt ; 
.Ian.  24,  discu.ssion  on  "  Impr-ovirrg  the  Usefulness  of  the  Institution," 
with  Mr-.  L.  H.  Atkinson  (President)  irr  the  chair;  Jan.  31,  "  Possible 
Kcorromies  in  House  Wiring,"  by  Mr.  L.  Milne.  The  meetings  on 
.Ian.  17  and  :!1  will  be  held  as  usual  at  the  Chartered  Institute  of  Patent 
.\gents.  Staple  Inn-bnildirrgs,  llolborn,  W.C.  beginning  at  7  p.m.. 
while  the  meeting  on  Jan.  24,  as  ali-eady  announced  in  The  Electrician, 
will  be  held  at  the  Institution  of  Civil  Engirreer.s,  beginning  at,  (i  p.m. 

The  arrrrrral  rrreeling  of  the  West  of  ICnghmd  Division  of  the  Er.EC- 
Trir(-rTV  Sr>r'i-r,v  Commeri-ial  AssocrATroN  was  held  at  Hr-islol  orr  the 
lIMlr  ult.  Thci-e  was  a  good  attendarH-e  of  membcr-s.  Mr-.  A.  N.  Allerr 
(GloiK  ester),  having  resigned  the  se(-retar-y.shi])  of  the  division,  was 
thanked  for  hi.s  scr-vioes  during  the  jiast  two  years,  and  Mr.  C.  Hancock 
(Uristol)  was  elected  to  illl  the  vacancy.  The  chairman  (.Mr.  T.  H 
(la.it)  re[)(M-ted  that  the  following  members  had  been  elected  to  the 
Divisional  Couru-il  for  the  ensuing  year:  Messr-s.  R.  II,  Morris  (Hath), 
A.  N.  Allen  (Gloucester),  Trip|i  (Corrrwall),  Toutt  ( PIvrrrouth),  W.  lloiirr- 
sill  (Minehcad).  T.  H.  Gait,  C.  Ham-ock,  E.  .Macvitie  (Bristol),  W.  P. 
Short  (T^i.rirrton)  and  Miss  Radford  (Br-istol).  The  business  nreetirrg  was 
followed  by  a  musical  jirogiarrrrrie  arrangr-d  by  the  Bristol  members. 

Gaialo^nes,  Price   Lists,  &c. 

The  General  Electric  ('omiiany  is  issuing  a  new  design  of  "sticker," 
illustrating  the  "  KiNcswAv  "'  Extensible  Telephone  Bracket. 
which  is  manufaetui-ed  by  the  com])any. 

O/.onair  Ltd.,  90,  Victoria-street,  S.W.  I,  have  issued  a  new  edition 
of  their  No.  3  pamphlet,  which  gives  a  full  desci-iption  of  the  Ozonaii; 
System  of  1'iire  Air  Ventilation.  Illustrated  pai-ticulai-s  are  given 
of  the  vai-ious  apjiaratus  employed  and  the  advantages  of  the  .system 
are  clearly  and  succinctly  set  out. 

In  a  neat  .and  well-illust rated  pamphlet  of  40  pages  on  the  Vai:(;iian 
Overhead  Crane,  particulai-s  are  given  of  the  various  types  of  electric 
(-r-anes,  hoists,  blocks,  &c.,  manufaetiii-ed  by  the  \'aughan  Crane  Com- 
pany, of  Openshaw,  Manchester.  Data  of  some  standard  er.nnes, 
electric  blocks,  hoists  and  travellers  are  included  as  well  as  of  some 
typical  installations  carried  out  by  the  ('ompany. 

A  brochure  on  Westinohouse-Morse  rocker  .joint  chain  drives, 
just  issued  by  the  We.stinghouse  Morse  Chain  Company.  Ltd..  of  Ix-tch- 
woi-th,  will  be  of  interest  to  ]iower  usei-s  and  those  inter-cstcd  in  e(-ononry 
in  power  tr-ansmission.  Illustrated  particulars  are  given  of  the  var-ious 
types  arrd  sizes  mauufiictrii-cd  by  the  company,  together  with  technical 
details,  pri(^es,  itc. 

In  the  Export  List  (No.  8120)  of  Messrs.  Donovan  &  Co.,  47, 
Cornwall-street,  Bir-mingharn.  |iri<-es  .and  particulai-s  are  set  out  of 
var-ious  high-class  English-nuKk-  aeeessories,  including  lanipholders, 
switches,  fuse  boards,  wires  and  cables,  batteries,  (Sic.  The  prices 
iiK-lude  jiacldng  and  delivery  f.o.b.  British  port,  but  the  firm  are  also 
ready  to  r|uote  (.i.f.  prices  if  desired  by  foreign  customers. 

In  a  leaflet  on  "  Doriclite  "  Semi-indirect  All-(;la.ss  Pendents, 
the  General  Electric  Company-,  Ltd..  CT.  Queen  Vi(-t(iria  street, 
E.C.4,  give  illustrated  [larticulai-s  and  prif-es  of  four  of  these  lighting 
units.  The  objects  of  the  units  is  to  make  possible  .scmi-irrdir-e(-t  lighting 
in  lofty  rooms,  or  where  a  white  ceiling  is  not  available,  and  this  is 
effected  by  the  introduction  of  an  upjier  reflector  of  similar  material  to 
the  translucent  bowl. 

In  the  new  illustrated  catalogue  of  the  B.E.  Company  (of  London 
and  BiR.MiNCHAM),  Ltd..  pai-ticulai-s  and  prices  are  set  out  of  a  great 
variety  of  British  made  electrical  siijiiilies  and  aeeessories.  'I'hese 
inchid'c  switches,  eeiling  roses,  cutouts,  fuse  boards,  lanii.holdei-s, 
llexibles.  Pyrotin  fuse  wir-e.  elc(-tric  irons,  hand  lamps.  shad(<s.  and  otlu-r 
liftings.  &c.  The  same  company  has  also  i.ssiied  a  pi-ice  list  of  "  Herrdoir  " 
metal  filament  lamps,  and  cojiies  may  be  obtained  from  the  oflices  at 
")7.  U]ipcr  Thames-street,  Ijondon,  E.C.I. 

The  Swedish  General  Electric.  Ltd.,  .5.  Chan(-ery-lanc.  \V.C.2. 
have  issued  their  stock  list  No.  2().  relating  to  d.e.  "Century  "  single- 
phase,  r-epulsion  induction  motors,  c.d.  portable  electric  drills,  kr.,  and 
list  No.  27  on  2  and  3-phase  motors,  single-phase  commutator  motors, 
transformers,  &c.  The  lists,  which  give  motor  ratings,  prices  and  other 
particulars,  are  of  a  comprehensive  character  and  show  that  the  Company  ■ 
have  large  stocks  of  new  machines  available  for  prompt  delivery. 
Copies  of  the  lists  may  be  obtained  by  those  interested. 
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Tenders  Invited  and  Accepted. 

EdinBiiuui  Corporation  invite  tcnclei-s  for  the  supply  of  eirculatins; 
water  pipes  and  valves.     Tendei-s  to  the  Town  Clerk  by  Jan,  24. 

Haaipstead  (London)  Council  require  tenders  by  Jan.  24  for  one 
yeari  supply  of  electrical  stoi^-s,  &c.     Porms  of  tender  from  Town  (;ierk. 

Cambebwell  (London)  Council  require  tenders  by  Feb.  7  for  the  supply 
pf  ^tf)res,  including  electric  lamps  and  fittings.  Forms  of  tender  from 
tlU!  Borough  Engineer. 

/Hammeksmith  (London)  Council  require  tenders  by  Jan.  21  for  three 
(ir  more  water-tube  boileis  eaj)ablc  of  sui)plyiiig  l.o'o.OOl)  lb.  of  steam 
,i)ec  hour.     Speeitieations  from  the   Borough   Klectrieal  Engineer. 

Manchester  Electricity  Committee  require  tenders  by  Jan.  26  for 
the  supply  and  erection  of  d.c.  switchgear  at  Dickinson-street  generating 
station.     Si)ecifications  from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester 

Chester-le-Street  Urban  Council  require  tendei-s  by  Jan.  25  for 
wiring  .512  houses  at  Bullion-lane,  ecpiipment  of  sub-station,  erection  of 
overhead  mains,  &c.     Particulars  from  the  Electrical  Engineer. 

Tenders  are  required  by  Feb.  3  for  12  months'  supply  of  lighting 
fittings,  lamps,  switches,  cables,  meters,  tubes,  &c.,  to  Halifax  Elec- 
tricity Department.     Fonns  of  tender  from  the  offices. 

The  Victorian  R.ulway  Commissioner.s  (Melbourne)  want  tenders 
by  Feb.  2  for  various  requirements,  including  axle  generator  train- 
lighting  material  and  accumulator  cells  (contract  33,750)  and  mmia- 
ture  electiic  staff  instruments  (contract  33,694.) 

Tenders  are  also  wanted  by  Februarj'  3  for  12  months'  supply  of  stores 
to  Halifax  Tramways  Department,  including  lighting  fittings,  insulat- 
ing materials,  cable,  wires,  trolly  and  overhead  line  material,  eastings, 
oils,  &c.    Forms  of  tender  from  the  Tramways  Engineer. 

Antwerp  Municipal  Council  invite  tenders  for  supply  and  erection 
of  rotary  converters  with  switchboard  for  Wharf  No.  77  of  the  Bassin 
Canal.  Tenders  by  noon  Feb.  1.  Specifications  (in  French)  may  be  seen 
at  the  Department  of  Overseas  Trade,  35,  Old  Queen-street,  .S.W.L 

Aberdeen  Corporation  invite  tendei-s  for  supply  and  erection  o£ 
electric  pumping  machinery  capable  of  delivering  G|-  million  gals,  per 
24  hours,  inclucUng  transformers,  motors,  pum])s,  &c.  Specifications 
from  the  Water  Engineer.  41J,  Union-street,  and  tenders  by  Feb.  21. 

Pretoria  (Transvaal)  municipality  require  tenders  by  March  10  for 
one  20  ton  overhead  crane,  six  boilei's  to  evaporate  18,000  lb.  an  hour 
each  at  350  lb.  pressure  ;  three  3,000  kw.  steam  turbo-generators,  con- 
densing plants,  five  750  kw.  converters.     Specification  from  Town  (!lerk 

Tenders  are  invited  up  to  March  2  for  the  f^.pply  and  deUveiy tothe 
Australian  Postmaster-General's  Depal'-Jent,  State  of "  South 
Australia,  of  (a)  telephone  parts  (Schedules  558  and  559) ;  and  (b) 
telegraph  and  telephone  materials  (Schedule  500).  Tender  forms 
from  the  High  Commissioner  for  Australia,  406,  AustraUa  House, 
Strand,  London,  W.C.2. 

New  Zealand  Public  Works  Department  invites  tenders  for  the 
supply  and  delivery  (ex  ship's  shngs  Lyttelton)  of  seven  4,000  k.v.a. 
transformers  complete  wth  accessories.  Tendei-s  (accompanied  by  a 
dei)osit  of  £.500)  by  noon  March  1,  to  the  Secretary,  Public  Works 
Tenders  Board,  Wellington,  N.Z.  Sj  e  tifieations  may  be  seen  at  tie 
Department  of  Ovei-seas  Trade,  35,  Old  (Jueen-street,  London,  S.>V- 1. 

The  Directors  of  the  {Jreat  Western  Railway  Company  invite 
tenders  for  the  sujjply  of  various  stores,  includina  electrical  apjjaratus 
(insulatoi-s),  &c..  electric  wires  and  cables,  telegraph  instruments, 
ironwork  and  tools  and  drysalteries,  oils,  indiarubbcr  goods,  &c.  Speci- 
fications from  the  Stores  Superintendent,  Swinflon,  and  tendei-s  to  the 
Secretary,  Mr.  A.  E.  Bolter,  Paddington  Station,  London,  W.,  by  Jan.  24. 

Canterbury  Council  has  accepted  the  tender  of  Ferguson,  Paihn, 
Ltd.,  for  supply  of  switchgear  and  cables  at  £2,495. 

Wkexham  Corporation  has  accepted  the  tender  of  E.  V.  Walker  & 
Company  for  wiring  the  Acton  Park  houses. 

Bankruptcies  and  L.iqnidatIons. 

Geo.  Dolby,  electrician.  30.  Edst  .Marsh-street,  and  12U,  Freeman-.street, 
Ot.  Grimsb3',  has  been  adjudicated  bankrupt. 

A  meeting  of  creditors  of  the  Leyburn  Electric  Supply'  Company, 
Ltd.,  will  be  held  at  the  registered  office  of  the  Companj',  Leyburn,  on 
Jan.  24. 

Claims  against  R.  Wolf,  I-td.,  engineers,  Norfolk  House,  7,  Laurence 
Pountney-hill,  London,  E.C..  which  is  being  wouiul  u]>  under  tlie  Trading 
with  the  Enemy  (Amendment)  Act,  1918,  are  to  be  sent  by  Jan.  17,  1921, 
to  Mr.  A.  Dangerfield.  56,  Cannon -street.  E.C. 

The  fii-st  meeting  of  crcditoi-s  of  Chas.  Carlisle  Thompson,  electrician, 
&c.,  formerly  trading  at  78,  Salisbury-street,  Hull,  will  take  place  on 
Jan.  18  at  Vork  C'ity  Bank-chambers,  Lowgate,  Hull,  and  the  public 
e  iamination  on  Feb.  14  at  the  (iuildh.all,  Alfred  Gelder-street,  Hull. 

The  first  meeting  of  creditoi-s  of  Geo.  Dolby,  electrician,  39,  East 
Mareh-street,  and  129,  Freeman -street.  Great  Grimsby,  will  take  place 
on  Jan.  15  at  the  Official  RecK-jvei-s'  Office,  St.  Mary's  Chambers,  tireat 
Grimsby,  and  the  public  examination  on  Feb.  3,  at  the  Town  Hall, 
Gt.  Grimsby. 

John  Harrison,  trading  as  Harrison  &  Son,  electrical  engineer.  Princes- 
street,  Southend,  appeared  lor  his  adjourned  examination  at  Chelmsford 
last  week.  Debtor  coidd  not  ex|)lain  why  he  had  paid  away  £447  16s. 
•  more  than  he  had  rccei\cd,  but  admitted  that  he  ought  to  have  added 
many  receipts  which  did  not  go  through  the  bank.  The  examination 
was  again  adjourned  as  the  Receiver  wished  to  make  further  inquiries. 


Miscellaneous. 

A  contribution  of  £5,000  has  been  made  by  the  Drapers'  Company  for 
the  equipment  of  the  new  library  of  the  East  London  College. 

During  the  past  week  the  seeretaiy  of  the  James  Watt  Memorial 
I'uND,  Birmingham,  received  donations  amounting  to  £1,315,  including 
2.50  guineas  from  the  American  Society  of  Mechanical  Engineers  of  New 
York  as  a  first  donation.  • 

The  workers  employed  in  the  manufacture  of  electric  lamps,  bat- 
teries AND  accumulators  throughout  the  country  have  decided  to 
apply  to  the  Engineering  &  National  Employers'  "Federation  for  an 
extension  to  tlic  workmen  concerned  of  the  rates  and  wages  obtaining 
generally  in  the  engineering  trade. 

The  proprietors  of  "The  Autocar"  (Messrs.  lliffe  &  Sons,  Ltd.) 
have  issued[a  well-printed  souvenir  booklet  commemmorating  the  25th 
anniversary  of  the  establishment  of  "  The  Autocar."  Among  these 
excellent  illustrations  in  the  booklet  are  two  showing  the  contrast  be- 
tween autocars  in  19011  and  192(.).  These  prove  the  great  strides  made  by 
the  motor  industry  in  the  interval. 

The  death  took  place  at  South  jStoke,  near  Bath,  on  Monday  of  Mr. 
Walter  Pitt,  chairman  of  the  well-known  firm  of  Messrs.  S'tothert  & 
Pitt,  Ltd.,  engineers  and  crane  manufacturers.  Deceased,  who  was  68 
years  of  age,  took  out  many  patents  relating  to  cranes  and  hoists,  and  was 
the  author  of  the  article  on  cranes  in  the  "  Encyciopajdia  Britannica." 
He  was  a  member  of  the  Institutions  of  Civil  and  Mechanical  Engineers. 

British  nationals  who  have  registered  claims  against  German  nationals 
in  respect  of  pre-war  debts,  will  shortly  receive  a  notification  from  the 
clearing  office  that  the  last  day  for  making  the  necessary  statutory 
declaration  in  support  of  their  claims  is  March  31.  No  claim  will  be 
admitted  which  is  lodged  after  that  date,  unless  the  Controller  of  the 
clearing  office  is  satisfied  that  the  omission  arose  from  circumstances  for 
which  the  creditor  could  not  justly  be  held  responsible. 

The  dat«s  of  a  number  of  local  and  other  exhibitions  are  announced, 
and  as  there  will  be  displays  of  electric  supplies  at  the  majority  ot 
them  it  might  be  worth  the  while  of  electrical  manufacturers  to  make 
exhibits.  At  Ai/le.sbiiri/,  the  borough  electrical  engineer  (Mr.  Tumbidl) 
expects  to  hold  a  small  electrical  exhibition  from  Feb.  14  to  16. 
There  will  be  co-operation  with  the  electrical  contractors. 

The  Sheffirld  Chamber  of  ttommerce  has  arranged  for  an  exhibition 
of  the  following  (among  other)  samples,  to  be  held  in  the  Cutlers'  Hall, 
on  Monday,  Feb.  28  and  Tuesday,  March  1  : — Domestic  electrical  gorxis 
of  Swiss,  German  and  U.S.A.  manufacture,  intended  for  Switzerland. 
Various  electrical  goods  of  U.S.A.,  Japanese  and  Canadian  manu- 
facture from  various  markets.  Invitations  will  be  dispatched  to  those 
desiring  to  inspect  the  samples. 

At  Birmingham,  a  trades  exhibition  will  be  held  at  Bingley  Hall  in 
March. 

At  Cardiff,  a  local  electrical  exhibition  will  be  held  at  the  end  of  the 
month. 

The  Public  Works  and  Transport  Exhibition  will  take  place  at  the 
Agricultural  Hall,  Islington,  London,  N.  1,  from  Nov.  17  to  25  next. 

We  have  always  pleaded  that  a  greater  use  should  be  made  of  our 
roads  for  trans|jort  puqjoscs.  and  especially  that  the  place  of  electric 
veliicles  in  developing  this  branch  of  our  national  communications  had 
not  been  realised  either  by  electrical  engineers  or  by  the  public  generally. 
Recent  occurrences,  not  remotely  connected  with  our  railways,  have 
drawn  attention  in  no  uncertain  fashion  to  the  part  which  our  roads  can 
play  in  commercial  development.  The  result  is  that  the  road  transport 
industry  is  now  entering  up  on  a  period  of  vast  development,  and  offei-s 
the  veiy  best  prospects  of  enterprise  to  all  engaged  in  it.  Such  enter- 
prise, as  in  all  commercial  concerns,  can  only  be  achieved  by  means  of 
well-thcmght-out  organisation  and  attention  to  details.  "  The  Trans- 
port World  and  Motor  Freight  Exchange,"  the  first  issue  of  which 
we  welcome,  is  an  attempt  by  Messrs.  Benn  Brothei-s.  Ltd.,  to  provide 
a  medium  of  exchange  between  freight  producers  and  transport  owners, 
so  that  the  load  factor  of  their  vehicles  may  be  kept  to  as  high  a  figure  as 
jjossible.  We  feel,  therefore,  that  in  coming  into  the  journalistic  field 
with  this  object  in  view  the  "  Transport  World  ''  will  meet  a  great  need, 
especially  as  its  leading  aim  will  be  to  solve  the  problem  of  the  return 
load  by  making  it  possible  for  transport  ownera  and  users  to  employ 
every  running  mile  by  means  of  a  weekly  register  of  freight  offers  and 
wanted. 

On  the  4th  inst.  the  Admiralty  carried  out  a  successful  demonstra- 
tion of  the  use  of  a  leader  cable  for  directing  ships  into  harbour 
There  were  two  parties  :  one  embarked  with  Captain  Preston  in  H.M.S. 
"  Truant,"  f!ommander  G.  A.  Gandy,  and  the  other  with  Commander 
Murray  in  a  drifter.  After  leaving  Portsmouth  harbour  both  vessels 
picked  up  the  cable  which  they  followed  along  Sjiithead  to  its  end,  and 
then  turned  and  listened  their  way  back.  Throughout  the  signals 
transmitted  along  the  cable  were  very  clearly  received  by  the  ships.  The 
leader  cable  system  enables  ships,  by  means  of  submarine  sound  signals, 
to  make  a  good  landfall  in  foggy  weather,  to  lead  ships  into  harbour,  to 
lead  a  ship  from  open  water  through  a  restricted  channel  to  open  water, 
to  give  warning  of  outlying  dangers,  and  to  assist  a  vessel  to  keep  a 
straight  course  from  ]iort  to  poit  The  system  was  invented  by  the 
British  Navy,  which  made  a  very  successful  use  of  it  in  war  time,  but 
owing  to  the  great  potential  value  of  the  system  to  the  Mercantile  Marine 
during  the  war  the  Admiralty  have  not  hitherto  disclosed  the  full  methods 
of  working  it.  The  present  tests  were  designed  as  a  ])ractical  demonstra- 
tion to  all  the  Powers  of  the  utility  of  such  cables.  A  leader  cable  has 
already  been  laid  in  the  Ambrosa Channel,  New  York  Harbour. 


January  14,  1921. 


THE  ELECTRICIAN. 


89 


Tlir  cubic  at  Piirfsni'nilli.  after  an  cxpcHincntal  existence  <if  nvcr  a 
vciir.  is  now  a  pcnnancnl  iiililitiu(i  to  the  |iavi;.Mtii)j;  facilities  (if  tlic  |mii-1, 
iind  all  lai;;e  wai-  vessels  are  beiiif;  lilted  with  the  recciviny  apiiaralus 
necessary  to  enable  thorn  to  use  it.  The  appanilus  consists  of  two  coils 
of  win-  (one  on  the  port  and  one  on  the  slaiboard  si<le  of  the  ship), 
('iinnectcd  to  telephones  installed  on  llic  brid-.'c.  and  by  means  of  an 
electric fjenerator  at  its  shore  cnd.Ihe  cable  is  charged  with  an  alternating 
current.  A  si};nal  key  inserted  in  the  cable  at  the  transniitting  station 
enables  the  ciirix'nt  to  be  so  bnikcn  that  any  |)ic  arran!;cd  siiinal  oi'  Morse 
code  letter  can  be  sent  alon;;  it.  .An  amplifier  is  used  to  slrcn^jthcn  the 
sound  of  the  si;.'nals  iTceived  by  the  ship.  U'hen  appiiiachinc  harbour 
in  foggy  weather  a  ship  shapes  her  course  so  as  to  cross  the  end  of  the 
cable.  By  listenini;  in  with  the  bridge  telejihoiU'S  the  navigating  olhcer 
is  able  to  tell  when  the  cable  has  l)pen  i)icUed  U]).  The  Portsnuiuth 
cable  gives  out  a  clear  musical  note  which  is  easily  aiidihle  for  abinit 
.'ttHl  yai'ds  on  either  side  of  the  cable. 

l.MroHTS. — The  following  are  olficial  values  of  clectri(^al  machinery, 
apparatus  and  material  imported  into  this  country  (a)  during  November, 
lill'd,  and  {!))  the  aggivgate  figures  from  .laniuiry  1  to  November  :!0. 
v»ith  iru'i-ease  or  decifase  conipaivd  with  corix'sponding  periods  of 
l!ll!):- 

Klectrieal  machinery  (-().  £142,6.').'5  (increase  £102,040),  (/)).  £1.18S,:S78 
(incn-ase  i'.~>l.").t)20)  ;  Iclcgiaph  and  telephone  cables,  subnuirine  (a),  nil  ; 
{h),  D.-iO  (increase  £12)  ;  other  than  subnuirine  (r;).  t!).:"):!?  (increase  £8,7.")!)), 
('<)  £l'ii.."i2'.)  (incivasr  £8.7(i7)  ;  telegraph  and  li'lc])lir)nc  apparatus,  («) 
£:!4.2:!t  (iuci-casc  £22,4:!8).  (/,)  t:i<li,8<l4  (decrease  i;4(>.;i!Hi)  ;  other  elec- 
trical wiix's  and  cables,  rubber  insulated,  («)  £:!,7.'J1  (increase  £1.1,'):!), 
('«)  £2S,<)I7  (increa-se  £21,44:!)  ;  with  other  insulations,  («)  £1!),8I.") 
(imiTase  £10,122),  (6)  £12:!,:!2:}  (incivase  £107,(>,-)!))  ;  carbons,  {a)  £1.^,04.') 
(imivase  £14,011),  (h)  £i:!."),101  (iiiiux-ase  £H)8.4ti9)  ;  glow  lamps,  {u) 
£l2.(i<)2  (increase  £12,li»2),  (h)  £fi:!.244  (decrease  £ir)(),42!))  ;  arc  lamjis 
and  electric  searchlights,  («)  t:{,7."):!  (increase  £:!,7."):!),  (b)  £7,707  (increase 
i;7.7(i7) ;  parts  of  arc  lamps  and  searchlights  (other  than  carbons).  («) 
£1,.'>0!)  (increase  £:)04),  {!))  i;i2,!).-)(i  (decrease  £.)4,447)  ;  batteries.  («) 
£22,.")18  (increase  £21,0:!7),  (/;)  i:iUi,7():!  (increase  £7,5,.58:})  :  meters  and 
measuring  instruments,  («)  £12,704  (increase  £0.14:5),  (/')  £82.471  (in- 
crease £45,a.5,->) :  switchboards,  («)  £1.101  (increase  £1,000),  (6)  £2,7,')2 
(increase  £I,48(i)  ;  electrical  g<jods  atifl  apj)aratus  inienunierated,  (a) 
£l(l6,r>10  (increase  £79,4.W),  ('<)  £7.')S,20(i  (increase  £3.jr>,447).  Total  of 
electrical  machinery,  apparatus  and  material  other  than  uninsulated 
wire,  ('()  £38.5,00:{  (increase  £205,580),  (fc)  £2,7:!2,  :),">2  (increase  £00(),555). 

KxroRTS. — The  exports  of  electrical  nuichincry.  ajjparatus  and 
material  (o)  during  November,  1020,  and  (b)  from  Januarj-  1  to  Nov. 
:!0  with  increase  or  decrease  compared  with  corresp(mding  periods  of 
ItHt),  wci-e  as  follows  :    - 

Klectrieal  machinery,  (n)  £4(i9,842  (increase  £247,760),  (h)  £2,:!48,:}07 
(increase  £l.(i;i8.701)  :  inclmling  railway  and  tramway  motors,  (n) 
£2.410  (decrease  £0.2:5:5),  (h)  i:34,:i42  (decrea.se  (i;.')0,082)  •  other  genera- 
toi-s  and  motoi's,  (a)  £21fi,108  (increase  £100,0:50),  (6)  il.:i:53,7.58  (increase 
£400,078);  and  electrical  machinery  uncnumerated,  (a)  £251.225 
(increase  £1.")(),0()3),  (i)  £080,207  (incre>ase  £280,665)  ;  telegrai)li  and 
tele])lione  cables,  submarines,  (o)  £81,6<I0  (increase  £31,210).  (i) 
£1.450,645  (increase  £!K)(i,263)  ;  other  than  submarine,  (a)  £i:iO,500 
(increase  £47,5(i5),  (6)  £015,517  (increase  £452.087)  ;  telegra]ili  and 
telephoiu'  apparatus,  (a)  £108.300  (increase  l'54,427),  (h)  £1.(175.010 
(increase  £703.:507)  ;  other  electrical  wires  and  cables,  rubber  insulated. 
(<;)  £200.220  (in.  lease  £105.019).  (/;)  £1.580.844  (increase  £S.')(),273)  ; 
with  other  insulation,  («)  £107,0()7  (increase  £.52,187),  {h)  £1,807,1  Ki 
(  increase  £956.481)  ;  carbons  (o)  £13.:i09  (increase  £10,634,  (('))  £120,469 
(inci-casc  £108,271)  ;  glow  lamps,  («)  £50,08:5  (increase  £46,338),  (/)) 
£202.021  (increase  £153.121);  arc  lamps  and  searchHghts  («)  £1..544 
(increase  £1,093).  (h)  £17,371  (increase  £9,892);  parts  of  arc  lamps  and 
searchlights  (other  than  carbons),  («)  £2,2.57  (increase  £1.213),  (h)  £13.044 
(increase  £4,0.50)  :  batteries,  (w)  £80..557  (increase  f27,:!47),  (A)  £551,6.52 
(increase  £144,347)  ;  meters  and  nu'asuring  instniments,  (a)  £41,0.50 
(increase  £22.403),  (h)  £366.533  (increase  £148.9,50)  ;  switchboards. 
(a)  £20.407  (increase  £17,500),  {b)  £103,172  (increase  £59,620);  elec- 
trical goods  and  apparatus  uncnumerated,  (n)  £281).941  (increa.se  £1 17,1 10) 
(fc)  £1.872.910  (increase  £685,101)).  Total  of  electrical  ma<hinery 
apparatus  and  material  other  than  uninsulated  wire,  («)  £1.687,940 
(increase  £781.905),  (b)  £12,612,471  (increase  £5,826,610). 

Companies'    Reports,    &c. 

The  directors  of  the  Ax(;i,o-Amkri(AS  TeIjKcrapii  Cu.mfaxy.  Ltd., 
have  (li'clared  a  balance  dividend  of  1  i  per  cent,  for  the  year  1920  on 
the  ordinary  consolidated  stock,  and  of  li  per  cent,  on  the  preferred 
stock,  nuiking  3^  ]K-r  cent,  on  the  or<linary  and  6  per  cent,  (less  tax)  on 
tl!<^  |)ifferred  for  the  year.  .A  first  and  'final  dividend  of  l.J  per  cent, 
(le-ss  tax)  is  also  declared  on  the  deferred  stock. 

The  net  pi-ofit  of  S.  Smith  &  Sons  (Motoh  .Acces.soriks),  Tyrn.,  for 
year  ended  .l\dy  31,  1919.  after  providing  for  excess  profits  duty 
and  income  tax,  wjis  £.50,444,  plus  £8,:544  brought  forward,  making 
£67.7,80.  Dividends  absorbed  £3!)  375,  di:eetors'  fees  £l,.500,  c.inied 
forward  £26.014.  The  net  profit  for  year  to  .July  31,  1920,  i)roviding 
after  for  all  charges,  estimated  'liabilities  for  corjioration  tax, 
iniome  tax  and  adjustment  in  comuition  with  excess  jjrofits  duty,  is 
£08.:i37,  plus  balance  brought  forward  (£26.914).  making  £12.5r251. 
liitciini  dividend  on  ordinary  shares  ab.sorbrd  £1.5,750.  directoi-s'  fees 
£1.750,  leaving  £01.451.  Works  ar<>  now  fully  organised  (o  Tiianufacture 
various  products  under  most  favourable  ciic'umslanccs.  Hranchcs  and 
connections  throughout  the  world  have  all  been  extended.  No  further 
dividend  on  the  ordinary  shares  is  recommended. 


Patent   Record. 


SPECIFICATIONS  PUBLISHED^ 

Tfie  folbuiinf;  abstract  from  some  of  the  specifications  recently  published  bene  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was 
lodged  at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 
1916  Specifications. 
153,331  British  Thomson-Houston  Co.    (General  Electric  Co )    Enclosed  electric  arc 
devices.    (16/11/16.) 

1918  SpecificXtions. 

153.334  Poole,  Manifold  &  Huntingdon.     Electric  radiators.    (20/9/18.) 

1919  Specifications. 
131,285  PoucHAiN.     Electric  switches.    (14;8/18.) 

132,255  BjERREOAARD.    Automatic  time  switches  or  interrupters  for  use  in  electrical 

circuits.    (13/7/17.) 
133,025  American     Bosch     Magneto     Corporation.     Magneto-electric     machines. 

(27/9/18.) 
153.336  Bastian.     Magnetic  apparatus  for  use  in  the  heat  treatment  of  steel.    (25/3/19.) 
153,340  Cross.     (Hulfish.)     Automatic-telephone   line-finder  systems.     (8/5/19.) 
153,357  Western  Electrical  Co.     (Western  Electric  Co.)     Electric  signalling  systems. 

(24/7/19.) 
153,368  Hazelton.     Electrical  heating  elements.    (30/7/19.) 
153,370  Heurtebise.     Electric  motors.    (31/7/19.) 
153,376  RowE.     Electric  lamp  holders  for  the  lamps  of  motor  and  other  vehicles. 

(13/7/19.) 
153,378  British    Thomson-Houston    Cx).    (General    Electric    (x>.)     Electric    heaters. 

(1/8,19.) 
153,405  Automatic  Telephone  Manufacturing  Co.  &  Flynn.    Alternating  current 

relay.     (21/8/19.    Addition  to  121.385.) 
153,407  Western  Electric  Co.  &  Deakin.    Senderless  automatic  telephone  satellite 

systems.     (23/8/19.) 
153,409  Hall&Thorkelin.    Arc-lamps  for  photographic  and  other  purposes.  (27/8/19.) 

153.411  ViLLiERs  Engineering  C^.  &  Pountney.  Flywheel  magneto  devices  for 
internal-combustion  engines.     (28/8/19.) 

153.412  British  Thomson-Houston  Co.  (Oneral  Electric  Co.)  Regulating  systems 
for  electric  circuits.    (29,8/19.) 

153,421  Calvert.     Electric  incandescent  lamps.     (13/9/19.) 

153.431  (iROMPTON  &  Od.  &  Jones.     Device  for  securing  electric  cables.    (19/9/19.) 

153,467  Garrett  &  Sons  &  Garrett.    Safety-controlling  gear  for  electrically  propelled 

vehicles.     (19/11/19.     Addition  to   103,617.) 
153,471  Hubener.    Adjustable  connection  for  electric-light  fittings.    (2/12/19.) 
153,628  British  Thomson-Houston  Co.    (General  Electric  (xi.)     Electric  motor  control 

systems.     (8/7/19.) 
153,643  Tucker  &  Tucker  &  Co.     Electric  switches.    (6/8/19.) 
153.651  Compare.     Electric  switches.     (6/8/19.) 
153,661  British    Thomson-Houston    Co.    (General    Electric    Cxj.)     Electric-heating 

units.     (9/8/19.) 
153.672  Western  Electric  &>.    (Western  Electric  Co.)    Electric  signalling  systems 

specially  applicable  to  multiple  carrier  current  systems.     (12/8/19.) 
153,681  Taogart.     Wireless  receiving  systems.     (14/8/19.) 
153,687  CkiULSON  &  Optaylte,  Ltd.     Electrical  batteries.     (16/8/19.) 

153.689  British  Thomson-Houston  Cb.  &  Given.  Controlling  apparatus  for  electrically- 
operated  hoisting  mechanism  and  the  like.     (18/8/19.) 

153.690  Robinson,  Macrobie,  Grenfell  &  AiREV.  Wireless  reception  apparatus. 
(18/8/19.) 

153.700  British  Thompson-Houston  Cx5.  ((^mpagnie  Francaise  Thomson-Houston.) 
Electric  hoisting  or  winding  apparatus.     (22/8/19.) 

153.701  Smalley.     Heating  elements  for  electric  furnaces.     (22,'8/19.) 

153,721  Bowman  &  Aspden.  Electrical  equipment  of  mechanically-driven  motor 
vehicles  and  aircraft.     (6/9,19.     Cognate  Application  26,057/19.) 

153,723  West  &  Cx).  &  Breeze.  Control  devices  for  electrically-driven  lifts,  cranes, 
winches,  and  like  apparatus  for  dealing  with  variable  loads.     (8/9/19.) 

153.765  McLoughlin.     Electrical  contact  makers  for  magnetos.     (1/11/19.) 

153.775  Blake  &  McNaught.    Carriers  for  electric  storage  batteries.    (U/11/19.) 

153,787  Calvete,     Electric  switches.    (1/12/19.) 


19.907 
20.090 
20,091 
20,092 
20,093 


19,837 
19.842 
19.844 

19.849 
19.851 
19.852 
19,853 
19.855 
19,856 
19,857 

19,858 
19.859 
19.860 
19.861 
19.862 
19.863 
19.864 
19.865 
19.866 
19,867 
19.868 
19.885 
•19,908 
19.931 
19.934 
19,936 

19,937 

19.942 
19,998 
19.999 
20.004 
20.029 
20.030 


APPLICATIONS  FOR  PATENTS. 

July  7,  1920. 

Ges.  fur  Drahtlose  Telegraphie.    Wireless  telegraph  receivers.    (10/9/15, 
Germany.)  .       . 

Ges.  fur  Drahtlose  Telegraphie.    Transmitters  of  high-frequency  oscillations 
(6/11/18,  Germany.)  .  ,_,,„,„ 

Ges.    fur    Drahtlose    Telegraphie.    Multiple    telephone    wires.    (27/5/19, 
Germany.)  .         ,         .  ,    .  .         -n 

Ges.  fur  Drahtlose  Telegraphie.    Reception  of  continuous  electric  oscula- 
tions.   (15/10/15,  Germany.)  ,  .-o  ,i<.;ii-ir 

Ges.  fur  Drahtlose  Telegraphie.     Electric  cuirent  amplifiers.    (16/11/ lo, 
Germany.) 

July  9.  1920. 

Brook  &  Hirst.    Switchgear  for  motors. 

Robinson.     Incandescent  lamps.  .  . 

Soc.  Francaise  Radio-Electrique.   Electro-magnetic  wave-receiving  systems, 
self-induction  coils.  &c.     (1/6/15,  France.) 

SiEMENs-ScHucKERTWERKE.    Arc  lamps.    (5/4/17,  Germany.) 

B.T.-H.  Co.     Means  for  controlling  electric  currents,  &c,    (5/2/14,  U.S.) 

BT-H.  Co.     Dynamo-electric  machines.     (16/1/17,  U.S.) 

BT.-H.  Co.     Electric  motors.     (14/2/18,  U.S.) 

B.T.-H.  Co.   Electric  regulating  systems.     (10/7/18,  U.S.) 

BT-H  Co      Wireless  leceiving  systems.     (15/6/18.  U.S.) 

B.T.-H.  CO.       Electric     stalling     systems    for  internal-combustion    engines. 

B.T.-H.  Co.  '  High-frequency  alternators.    (23/9/16,  U.S.) 

B.T.-H.  Co.     Means  for  transforming  direct  current.     129/12, 13,  U.S.) 

B.T.-H.  Co.     Enclosed  electric  aic  devices.    (30/10/J5,  U^S.) 

B.T.-H.  Co.     Wireless  receiving  systems, 

B.T.-H.  CX>.     Enclosed  electric  arc  devices. 

B.T.-H.  Co.    Dynamo-electric  machines. 

B.T.-H.  Co.     Electron  discharge  devices. 

BT-H  Co      Electrically-driven  vehicles. 

B.T.-H.Co.     Electric  motors.    (13,2/18.  U.S.) 

BT-H  Co      Electron  discharge  apparatus.     (16, 10/13.  U.i.) 

B.T.-H.Co.     Wireless  signalling  systems     (29;  12,13.  U.S.) 

Soc   FRANCAISE  Radio-Electrique.    Wireless  telephony.    (24,2,17,  France.) 

Kassel.     Elec.  discharge  tubes.     (23  12, 16,  Germany.)  _ 

Siemens-Schuckertwerke,     Electricity  meters,    (15/3/18,  Germany^) 

SiEMENS-ScHUCKERTWERKE,    Dynamo  electric  machines,    (15/6/18.  Germany,) 

Siemens-Schuckertwerke.    Voltametric    electricity    meters.    (11/3/19,  Cer- 

msn V  \ 
Si4mens-Schuckertwerke.     Manufacture  of  stranded  conductors  for  electrical 

machines,    129/12/17.  Germany,) 
Fery,     Primary  battel ics,    (1,12/14,  France.)  ,,  „  ,„  ^    _ 

Signal  Ges      Polarised  clectto-magnetic  sound  apparatus,    (4,5;  18.  Germany,) 
Signal  Ges     Polarised  electro-magnetic  sound  apparatus.    (30/5/ 18,  Germany,) 
AuTO-CoMEiNATOR,  Soc,  ANON,     Electric  switching  apparatus. 
BT-H.O,    Signalling  systems,    (14/10/19,  U,S.) 
BT-H.  Co.     Electron  amplifiers.    (3/1/19,  U.S.) 


(11/10/17,  U,S.) 
(30,IO;15.  U.S,) 
(13/10/15,  U,S,) 
(31/10/17.  U.S.) 
124/7/14,  U,S,) 


110                                           'nil';  i';i,h;("i'iM('UN.  tanhauv  m.  i'.);-,!. 

N«MV    (  iitlllpnilit^N.  I"\njy     YtMiiH    Alio. 

,     A'l'li*l«'A,  liTIi,  I1.IM  I1.111  i.'uil,   Hilli  .1  MMiiiiiiiil  I'liplliil  1.1   nii.iKiti  n""lil   Itli.iiii'iiiii'lAN,  .Ianiiaiiv   If),  IMHI.) 

Ill  I  I  oliniin,  I iriy  IMI  llii'  liMniliKnn  lit  iiHiliHtiii'liMi'ia  III  iiiiil  ili'iili'io  III  Miiiiii,iwiiiiii|iiiii,      rniii|ilii,liiln      liii.vlii)>      lirni      niitiln     nn      In      IIik 

lllllnlll.llillno,  milllll'  mill  nllli  r  i>\ii||i|l,  llllll  |i|l>|i|rli'lll  il|i|il(lllli  i'>i,  I'lmllli'l'lo'  IiiiiiIimiiiiU'V  nl   llli-  Mllllllrnlilnilull  lrli<)j|ii  |iii  m-ivlrr.  (Ill'  Nrl'li'liiry  nf  I  lll> 

null  lil||l»l«,    All.       |i'lri||    ihli'i'liilx    111(1  i      llllll,     Icllilv     lv.illlrlllli>    I'lllmilln.  rliil|l|lii>r   nl    ('iilllMll'Iri'    lliln    lilM-ll    ilinMilnl    In    llli|lllli'    llllii    llio    inilllrr. 

llllll     I  iiiIa     IiIIi'IIMiii    H     HIii'IIiw    llnlln,    Minn  CiUmIiiii'    II      llnuli'll,    Minn  ,mii|  In  nni'i'iliilii  nil   nliiiX  Ii'I'Iiik  llir  lrli'|i|i villi   Im   |.lin  1  il   Imlwriii 

Aiiiinlli'  Nolilii'i'i'Vi  Mint"  I'niii  W  Turner,  II  Ninlli'lil,  M.HJi! ,  iinil  \\\  I',  |iilviilii  ivulilnii'i'ti  iiml  hHIi-i-h, 

.Inllllinll,     \|l('Ml'         Hl'l'll  liliy  !      Minn    I  llllll    W     Till' ,       Hl'U     nllli'l-  .  Tlim  N  !««    A'ri.AM'M' CUlM'i'l.       Thr  InlluHlny.  |ial.lKlii|ili  in  nnuir  mIii||ii. 

AlUnl.i    Wnil.n,  Mrlliiiiiini' iilii<ii|,    l,iiii^|iliii|iiii(i.li  m'  nllnn    Into   lii<i<ii   M"l<it!   Ilin   iininil   nl    Mii<   |m|ii<rii   ilniiii^   llii<   pHnl 

IIAHIt^n,  titU,     tr/'J,l!IJ)       l'lhilliMinm|irtli\        Iti'y    llniv  iHI       r.i|iil,il  Inrllilulll       A    WimlvMi'li    |in|ipi'   ylvra    lli    IIiiihi     "  TIip    ililrt    ln|ili.    nl 

lif.lllllUn  VI  nliiut'it,     Tiii'iHV,Viill  llii' liilnlliponnt  iiipelmnli'lil  iiiiili'li'i  lihHil  I'liini'ioiillun     In     W'nnlw  IpIi     llitn     WPi'li     Imn     lirni     llm     iipwh     lliii 

ii|i(jlnM>i<i,   iiiiiiiiitiii'liniMn  III'  iimi'liiiiriv.   «\S\      l''ii*l'  illii-i'lnm  mi'  1     II  Mi'xnr"   Nli-ninnn  Hinllirni  liiivo  i«=riiifi|  m\  nviln  Inr  llii>  miuil  iinl  hm  nl 

AllWKIIll    llll'l     M      »       llllllll'lllll..         Ill-u',    Ullll'l'  i      IIIH,    MiMllhWrtl'k  bIH'pI.  «    lll'lllll"    III"'    III    I'rtllle    lll'IWIMMI    AlniMll'll    lllnl     lOlllnlllv       Tlll>    IrllMlll    nl 

t:4,|l||  I'lililn   In    III'    Iniiniiliii'liiH'il    In  II.OIH)   iiilli'i.    Ilin    liir)jr<n|.  niilri'    |i|nliiililv 

|IAW»0N     ttl,mi'l'MII!AI,    INBTAI.I.AtlltNlil,    U'll,        1171,111111),      IVIvttI"  ';*"'    "';,""   '','   "I"'   l'»»<"l,V  ul   m'l'Uii   li'li'«i.i|ili,v,      ll    In  nliilril    llnil    III,. 

liimijiiUM        lli'ti     llw     II       r.iiiil.il   iMMIMii  II   nliHivn,     To  liit.i-  nvi'l'  IIhii  «l  I  I  in    i'iii|iliivi.ii'iil   liil' ;.?,IHIO    laiiiln  Inr  IH  innnllin,        WV  Inivi' 

(III.  Iillnlill'n^iiliiiii'li'iliii'iili'iiiiliii'ri  ,iinl..niill,iHiiri'iinii'ili.llliV.liiMi'|ill  "•"»"»  '"  I"''*"*"  H'"!    »'    ••'"    (Imil.l   I"  iinw  In    l.niiilnn.  ninl  lluil    llii. 

llHHnnn   III    tilillniin.      I'l'inniin.nl    illii'i'lnin   mv   .    .1     l>ii«m.ii'  mnl   ,1  ""''''   '"'   ""'  '»"  """   '"'''""  '"'"  "''""H'    I'"'"'  K."in 

ilili  Imnn  imiil  ui.,  ivliii  \  I       lli'u    iiHliii' 1    7  V,   Ili'Unlnm  nlii'i'l,  lllillniiy,  — ^— ^^^^_^^— ^— -^— — — 

umtnutt  NiiHHtt,  l.TU  ilr>,iiNV     I'livHln  I'KiniwiiV'     lli<u,  lti<ii,  MO,  Itriiii    IIi-oIIkm-.s   Joiii-ii.'iIm. 

ril|l|lill    H.IHMI   III    l|    u|i,||,.n   ('I.IIIHI   ft    |IIM'  I'I'Ul,    I'milllllllivi'   |llv(|i|Vlll'l'), 

'\\^  j'imy  i.n  111.'  I.iiniii.*»  nl  ..nimiliM'iii.i..*  nl  ..ml  .l.-nloio  ii.  ,.|.'.-l|(i-»l  ,    ,            ■  f<„„„  V%Kwnv>n  w  rm  (Vm.KN'r  hmnw, 

tt|.l.lli.m-.|n,  *..,     t'     I    Nnl.lin  In  ii'iiniminl   iinvniiiliK!  ilt.iM'l.,,',     Iti',r  >•  Ami.imntl.'n "  1     "  .WivnlMn.'    .',    \Vnml.l|."i     "U.H.A,    An    ,M,i,l 

nni.n  .   Mil,  1  li'vi'lmiil  Mivi  I,  W   I  Vi'Uvlli.'i.  In  \\m  "  i  miil  "'  A.'hi|ilmii'  l)(-»l|ji..''  I.v  t'si.t..  F,  H.  Uminvi'll. 

MAItUN  ANl.o'l'ttB'miNiKNUINKKIUNii  ANii  unn.iii  UTurniiii  IIP  l>,Mi',.  Ii,  H,|ii,.  A,l'',(',.  K,  I!,  \,M, 

(irJ.toUV     I'lhiilc   i'iimliiiii,\,     Hi'B    'Inn.   il,     I'mnul   U.VMMI   in    VT  "  ('.il.ini'l  M.il..'i' "'   "  KiuvIhh  Tiwlc  li.  V'liinilinv  in  lll'.'ir' ;   ■"I'li,. 

ttlliinn      'IS.   lllK.'  nvi-l'  III.-   i.n'i'liniili'i.l,  t'llM'h'li'i.l   »inl   ninlm    llllllU.n  'IVlilin.'nl  nl  Ilii'  UilllMhl  Uiinin  "  i   inni  "  llnw  Wmli  1   l''iiinllim.  .S«li  k 

ull|>|il\  lillnlni'onnl  lllinlillli  llinl  SI  ivlliin,  lilil      Kilnl  illivi'lino  iilv  1   ,S,  U,  \\',,|,,  ,\,|\i'|.H„i',|," 

Illinium,   I'   NU.'lInn,  W,  I'lilinn  iiinl  tl,  II,  lli'liwi'll,     Iti'u,  nllli'i' 1    II.  '"  ClitMiil.-iil    Ay>> "  I     *M\it.l    lliuiilliiiy    in    (li.ini'.il    W  nil..-,   ■  .     nml 

Wlnilnni  (llllll',  I'm.lill  "(Vniliiil  liii|inil«  iiinl  K\|inilM," 

JOMN   PATttttBON   »  »'«M»*ANV,   (,'l't>,     ill, Mill,      IVI\tlU>    I'liinnrnvv.  "  l''i.iin  innl    llnim' "  I    '"  S,vin|ilnmii  (if   l'\«il    i.nil    Miiillli   l>li.i-iw.i' "  1 

hijl   111  Killiilmiiili  I'll',  "H.  vii|iiliil  Vln.lUlll  III  VI  nlii.ivn,  In  i'i»i'i;v  m.  'Ih'  "  ISiiiiln  In  llii'  Auiii'iilliiw  Ai'l  "  1  ».nl  '"  Tlin  Wi'iUlii'i'  nt  U>a»." 

Iiiittiiii'sn  ill  (iliiiiiliiio,  nii'liil  vviii'K»i|»«,i'li'i'lili'iinin,  iiii'i'lit»nii'i»l  «Mniim'i'i>fi,  "Tin-    I'Viiii  ()hi\v(>i>"  1    "  I  »r  ('111111111  nl'    Aimli'-  ri'tw«"i    '"  l''iiiii 

i^i'      IHn'i'lii.«  ivi.i  Mid,  M,  W.mil.  .1,  I',  Wnml  mill  .1   Miili,     Urjj,  hHIii'  1  At'ivi»«.>  in  lUiHi  "  i   tuiil  "  tliill  Wlmli'miln  Minkel!.," 

!>!t,  llnliln".nii  nl.A'i'l,  (iltlnanw,  "  (lnnli'iilnu  llllinl  idli'il  "  1   "  Kill<>  l''nli<im'il  Uan\\  riiinli  "  1  "  Ciirini 

imfttWUWf,  »iW     ll7^,lur(V     IMmUi'    imnimny     Una,     IW,     HI,  lliniUililii' llllimlnili'il)  "  1  ftinl  "' Mi.li'liiiiK  liiw Villi  liUiiiM  I'limi-" 

(Sllillttl   Vl,<«lll  Ul   Vi   Kllllhi),     'l\i  I'llliy   nil   llin  liimini'xn  nt  ilntilniw  ill,  " 'I'lln  Uttn  Wnliil  "  1    '"  AlH«>inlim'iil«  miil  mvi'i'iliiit'  iiinin   llu<  (Jii- 

i>Nl«iHni«  mill  iimmvlnia  itinl  nirtiiiidinHiivi*  nl  I'lwli'li'rtl,  uiin,  nil  hiiiI  I!i'»!IiI»Ui<ii  Ai-I  "  1   "' Tlio  Httln|w,\i'in  mnl  ilin  I  m.i  nt  IMviiic  Hills," 

llylll  Illy   ijMniln  llllll    '                       ,\M',     Nl'I'lVllll'y.  K  Ufjilil,      lU'^,  nUlii'  "  lliinitt  inv  Tiailn 'Inni'imrV    "  Kiimni'li.  Ini  Slii'i'l   linii  mnl  Slnl" 

III,  liniil    KiiKli'iii                        '                          '             .  ^  W  mii'i  W  lniln«   |iin|tltty  I'lMlilnni  "  ;   itiiil  "  Mni'lmnii'iil  llitinlliin;  " 

W«U«\NM  tt«<«l'UMnin.>imrAHV.  Vm    [WM^V^     I'liMili'i'imnmnV'  ,      ''!^\>"I''"'\V  V,','*'  J ,  "\'^'':'''''V.''   '''""'   '''"'" ""'    ""'""'"  '" 

Una    111   l-Miiil'iii'li  111"'    !U      I  ;i(ill<il  V;i,|lim  111  VI  .liiiivn      i\«  (n'ninW  ASt*"*     >   WW      llm  Xi'liii'ln  l,nK 

llii'  vvi'lilliia  lMiann,no  inliilillnlinl  liy  \    ,1,  S|ilsiMnivli'«  mill  U,  Hull,  uinl  ■ 

kiinwu  ^»  Un>  "  Wnliliiiy  ,S|n'iiiili.|i,  Unnimiu,"    Swivtwy  i    \y  M  »             i              i     i       ji      %!•      ■ 

UiMVvm',     U.-is  iilUivi    l\'Si«Hni,|.hvi'l,U,li.,Vii.sli            ^  Arr«.i,leMionls  lor  tlip  M  cok. 

ji  ■■■  ■■-iiiiB^M  f'HIKAV,  .Irtiivini'y  HlliUo  iIb,vI. 

Nmil'll   KWI'    »\>Vl|'    iN-il'll'll'lllN    Of    KMIINKMim    ,\NU    Sint*HI'IUI>Klt.-<, 

IVirON    Ol    NtcinU.    CllOlllioill.H.    *V«.  •.';«'('«'      AV  111.-   I.llnl«.v   mnl    l'liiU.«.|.ljin,'.l  Sni-tHy.   V\V»I>;»I.' 

l\>«il,  Nin\»'««llo  nil   lym\      Ii»|h'|' nn       Ailvmil«i,;iv«  nt  Wiilni' 

!'''■*>      '"1    H  Ullu'    llnili'iw   111    M«'ivli»nl    «Slii|w."    Ky    Sti'   Jtinn-it    Kniiiunl. 

('w^il.iH'                                              (Mvv,                 111'                  (H>v>  ,U'NH>«  iNrtvii'i'i'uiN  HI''  Knuinkkkx, 

t^wi*' W^tW'li'il              (.«f  ^w»    V;»i)    »»    i>  S,4,H«,     AMVvtini   (Ull.  i,.vmli>n.  S,\V,     ni«ii'nmn"»  .Vililit-w  nii 

Klwli,i\V.'                    „         VMS  U»    II  "'nioTWiNt.  tM»>(Viiit*'.K«v'i'(  will  U«v"  I.v  Mi\  l».  K,  l>iii«»m. 

»H'  wli..,  I                   -illi         W    «J.(,  KiUmiM.  M,A, 

„     "                                                  '*     *'>  Nl>N»UV,  Jmi\i«i'!f   (HU, 

"**'  In.M'HI  VIHN   t.f   Kl.«'T«W'AV<  KM«SI6K»!«,      Inwhmai.  Mkkvinu, 

'  ■      '                                                1        ill  '  (' '"■       ^'  ''"'  *"li»itv>vil  \li«tillltt>  nf  IVtont   Ammt.i,  Sl«i>lt>  Inn- 

ihV'iu  »«llililniS«'     Uiiili     llnlUnn.     I.nnilnn.     \V,r,      Hisi'iiwinn     nn 

WXWj  »«»  41  »,  ,(,|j^,    ^lonlrtl    KnuiiiiuiMiV    .if    (Ml    Kiv»li»«H>i',"    .nviiwl    l>y 


Hliwi,  »■'  >»,    SR  Jil, 


Mi\  l\  «SH, 
IvMTin'A'U.N  .>if  Ki wvwu' \i,  KN.HN»iKW».  ltiv*;«i>»»v>i,  Si'hi'kxvisk, 
^.    ,  .  {  fvw,    Af  ft.p  l'..ivvmi«y>  Uv»>i~|h«vU     Cmiipiw  {>\\  "  KlwM(<  Aiv 

f^  *"**  ,     ,  >,  „..     «     ,  WVMiivB  AmJitnt  U<  Aliiii.iiviimi."  l>v  Mi\  K  vK  Upvwij  "Ttm 


VVivv.  N.i.  >♦,    S\V  ill 


|.l, 
111 


IVwUu.l  \\«i.<.'n.      isin^l.      ,VH      T      II  Uk^ 


I1.»>ii\(.'*l  ivini  Mi'l»ll.ii>si.'»l  ,\!<|w<!«  nf  KU'i'tilp  Aiv  WVUIn.i;," 


UrtU*i..«'it         «(wl  ,,^,    J,,,    J     n     IVl.MWv.. ;    Mi\\  "i\v.f  nt    KWotri..   Uwl!<t<»lnv 

L^    «iivs>«..">«>>V\>'  W    ti    «  \\\'Ulin!j;'  >.y  Ml,  U  »V  Wilwrn. 

fcv/Sli^k.  ,  -n     .t     u  Vl'l:.Sl>,\\.  J»|W»^!f   tSlh 

rO^J**;, ,.       ,,  .\  ^.^''  »|.|.|,1»INV«'IMt    KN.UN».-«i«l\'l!    SH'IKI'V. 

»>VlNWSttWVVUll*»  .    i     »>     t>  vV  ^s<^«,,     A,     ,h^     Uny«|    S.«i>tHv    ..f    Av«».    Jv>l,.,,-.tlXH'l.     A.l.l,.ll.. 

,       ,                                       ,  ....  ,,.    ,,        ,j  ,,,    ,,  .Uu.U.....  \V.V\     0<!».'.(wivM.  ni.  "  I'jtv  W..I  Atm.-w  .if  l4^M  m 

'""''",                              ,,       .1,  *'  , ,     *  Slm(i»»U>iV'iw<m»^MmlVM«v'ii.m.".>»«.'mHlUvMi'.J.O,K»v\, 

'         "'  '■ '^'  »"  Iwi'ivrimN  ».»■  Kv.>vvi«u-\>.  KNvi»\>.-iejN^- 

,     ....       I,.,,  ..       .         ..„^.  Nl-KTII  WkWKKN    K»'l»t.SWM'*NtK>S. 

I'VliTlv  k  Wk.     IV'\  .'W''<      \i   HnnM.-.wn.^t.  H»«.  lv,-*»i>!.S»<v>  M»«u-»>w>».^    »V»»w.r 

.te' .  '.  ^^^.  »v  .u  u^.,.  ^^^,^>; »' '  ^^sr 
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Notes. 

The  Kelvin   Lecture. 

'I'liK  iiviTHgc  I'lt'cti'iciil  I'lij'iiu'or  i.s  so  postorcd  ndwniliiys 
willi  linanciiil,  oconoinic  ami  Imiuiiii  (|iR'8tion.s  tluii  lie  liiid.s 
till'  iiiiiouiit  of  attention  lie  can  dovoti'  to  ]niroly  oiiniiiciTiiif; 
jtrobloins  lu'comiitj^  inorc  and  more  liiiiitt>d,  while  a  ])oitioii  of 
the  attoiitioii  wliirli  he  can  devote  to  the  more  tlieoreticiil  parts 
of  electrical  knowledge  is  science  to  almost  electronic  dimen 
sions.  if  il  has  not  disappeared  altogether.  .V  <lisserta(ioii  like 
the  Kelvin  lecture  given  by  Sir  Wll.l.lAM  liltACiO  before  tin; 
Institution  of  I'lleclrical  I'Ingiiieers  last  week  is  therefore 
doubly  useful  in  t  hal  it  not  only,  lik<'  a  buoy,  murks  t  he  clianinl 
in  the  stream  of  progress,  i)ut  it  crystallises  in  one  documiiil 
a  vast  amount  of  information  in  a  form  palatable  to  the  ordi 
nnry  engineer.  Thi>  subject  of  electrons  and  of  electronic  theorv 
is  becoming  so  important  that  we  hope  every  engineer  will 
seize  this  groat  opi)ortunity  to  jiay  Sir  VVri.i.iAM  Hbaoo'.s 
alili-  scientific  and  literary  elTort  the  com)iliment  of  close  study, 
Following  our  usual  custom  we  shall  not  publish  our  account 
of  this  lecture  until  the  proofs  iiave  been  revised  by  tln'ir 
nuthor.  We  make  no  excuse  for  taking  this  course.  Almost 
liny  Kelvin  lecture,  and  certainly  this  one, is  a  ))ronoHncenient 
which  is  of  no  ephemeral  interest,  but  is  likely  to  be  referreil 
to  with  benelit  and  even  with  increasing  freijuencv  as  venrs 
go  on.  .\ccuracy  in  presentation  aiul  publication  are  there- 
fore not  without  their  importance. 


The   Place  of  the   Electric    Locomotive. 

lliK  conditions  imposed  on  the  publications  of  scieiitiiic 
and  technical  societies  unfortunately  render  some  of  the 
articles  which  rt])]ienr  in  their  .lournals  out  of  date  before  they 
appear.  To  some  extent  this  applies  to  the  Tajier  from 
the  "Journal"  of  the  Institution  of  Electrical  Engineers 
by  Lieut. -Col.  H.  E.  O'Rhikn  on  "The  .Vpiilication  of  the 
Electric  Locomotive  to  .Main  Line  Traction,"  of  which  we  give 
an  abstract  on  another  ])age  of  this  issue.  Nevertheless,  a 
good  deal  of  what  he  has  to  say  is  still  of  considerable  value. 
It  is  now  obvious,  for  instance,  that  the  question  of  railway 
electrification,  whether  it  is  to  be  undertaken  wholesale  or  in 
detail,  must  be  looked  at  largely  from  the  ec  (inomical  |)oint  of 
view,  and  the  point  wliii  h  Col,  O'Brien  makes.that  with  the 


same  loading  gauge  an  eh'iiric  loeoiuotivc  iiui  dcvelnp  u  horse 
power  50  jier  cent,  in  e.xcess  of  that  oblaiiiable  from  a  hli'um 
locomotive  at  an  extra  cost  not  exceeding  TiK  per  cent,  of  that 
ot  I  he  Slime  steam  locomotive  without  stri'nglhening  I  he 
bridges  and  other  works,  is  therefore  very  important.  There 
are,  moreover,  certain  other  proper!  ies  about  the  electric  loi'O- 
niiilui'  u  liich  give  it  decided  iidviinlages  over  Ntc\im  traction, 
and  these  are  not  by  any  means  cancelled  out  by  its  dis- 
advantages which  are  very  fairly  stated  in  Col.  O'Mkikn's 
I'aper.  Some  of  these  disadvantages,  however,  such  as  the 
dillicully  of  heating  the  cairiages,  need  not  surely  be  unduly 
stre.ssed,  while  even  failure  of  current  w^ill  certainly  soon  be 
rather  a  theoretical  than  a  praclical  ililliciilty.  JVoblems 
incidental  to  elect  rical  o|ieratioii  which  arise  from  1  he  presenco 
of  a  trolley  wire  or  third-rail,  from  the  arrangement,  of  time 
tables,  and  from  the  higher  first  cost,  of  the  electric  locomotivi', 
ihougli  more  important,  are' questions  which  we  feel  sure  will 
not  be  long  before  they  receive  satisfactory  solution.  There 
seems  to  be  a  lendency  among  both  electrical  and  railway 
engineers  to  consider  electrification,  whether  it  is  to  be  applied 
to  one  ])articular  system  or  to  the  railways  of  the  country  in 
general  as  a  whole,  and  to  take  up  the  attitude  that,  as  it  will 
c'crtainly  not  pay  to  electrify  certain  sections  of  the  railways, 
there  is  every  reason  for  delay  in  electrifying  any  section. 
This  is  quite  wrong,  and  we  feel  that  the  great  thing,  especially 
now,  is  to  make  a  start.  Tf  that  is  done,  many  obstacles, 
which  at  ]iresent  seem  almost  insurmountable,  will  be  over- 
come aliiiosi  automatically  in  the  ordinary  course  of  progress. 

The  West  of  England   Inquiry. 

Tin-:  adjournment  of  the  public  inquiry  into  the  West  of 
England  , loint  Mlectricitv  schenu',  for  si.x  months,  in  order  to 
emible  the  parties  interested  to  study  the  technical  details  for 
the  reorganisation  of  electricity  supply  in  that  district,  may  turn 
out  to  be  a  blessing  in  disguise;  for,  in  the  interval, the  jiroposajs 
will,  we  hope,  be  so  modified  us  to  allow  general  agreement  on 
the  main  |>rinci]iles  to  be  secured.  In  fairness,  however,  it 
must  be  re])eated  the  scheme  was  drawn  u])  to  meet  a  con- 
dition of  affairs  for  which  there  was  no  ]ireiM'dent,  and  Mr, 
Faraday  Proctoh  therefore  deserves  the  thiud<s  of  the 
electrical  engineering  industry  for  the  courageous  way  in  which 
he  tackled  a  complicated  subject.  It  may  also  be  noted  as  a 
warning  that,  judging  by  the  requirements  of  the  Electricity 
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Commissioners,  as  set  out  in  their  memorandum  of  July  last, 
not  one  of  the  five  schemes  for  the  creation  of  Joint  Electricity 
Authorities  which  we  have  seen,  will  be  found  satisfactory 
from  the  point  of  view  of  procedure.  We  hope,  also,  that  when 
the  inquiry  is  resumed  on  March  1,  Mr.  Faraday  Proctor 
will  rid  himself  of  the  burden  of  presenting  the  legal  and 
administrative  proposals  to  the  Commissioners,  and  confine 
himself  to  the  engineering  and  technical  details  of  the  scheme. 
He  cannot  do  full  justice  to  both,  and  it  is  awkward,  if  not 
impossible,  to  be  advocate  and  witness  in  one. 


Representation  on  Joint  Authority. 

It  is  perhaps  hardly  to  be  wondered  at  that  the  proposals 
for  the  reorganisation  of  electricity  supply  in  the  West  of 
England  area  have  not  aroused  so  much  interest  among  the 
urban  and  rural  councils  concerned  as  the  subject  of  lepre- 
sentation  on  the  Joint  Electricity  Authority,  and  the  liability 
for  a  deficiency  rate  thereby  imposed  upon  them.  If  these 
Councils  as  well  as  the  County  Council  are  represented  on  the 
Authority  there  will  probably  be  dual  representation  for  the 
same  area,  and  what  is  more  important,  liability  for  a  deficiency 
rate  twice  over.  In  our  view  the  point  is  mainly  of  theoretical 
interest,  for  we  can  see  little  danger  of  a  deficiency  if  the  scheme 
is  carefully  prepared,  and  if  it  is  carefully  and  judiciously 
carried  out  in  stages  as  the  demand  for  electrical  energy  arises. 
The  point  as  to  representation  is,  however,  more  important. 
Urban  and  rural  district  councils  are  in  many  cases  the  light- 
ing authorities,  and  are  the  local  authorities  within  the  meaning 
of  the  Electric  Lighting  Acts  for  carrying  out  electric  lighting 
undertakings.  In  cases  where  the  undertaking  has  been  com- 
menced by  a  company,  they  are  also  the  purchasing  authority, 
and,  as  such,  they  should  be  represented  on  the  Electricity 
Authority. 

A  Scheme  for  the   Aire  and   Calder   District. 

Each  week  now  brings  the  publication  of  one  or  more  draft 
schemes  which  are  to  put  the  electricity  supply  of  the  country 
on  a  proper  footing.  The  latest  of  these,  of  which  we  give  a 
detailed  account  on  another  page  of  this  issue,  has  been  pre- 
pared by  the  Leeds  Corporation  for  the  West  Riding  (Aire 
and  Calder)  district.  This  is  certainly  one  of  the  mcst  im- 
portant districts  in  the  United  Kingdom,  so  far  as  electricity 
supply  is  concerned,  and  the  details  suggested  for  developing 
it  electrically  will,  therefore,  be  studied  with  interest.  A 
rather  smaller  representation  than  usual  with  a  vote  basis  of 
60,000  units  is  suggested,  and  an  important  point  is  the  pro- 
posal to  purchase  the  undertaking  of  the  Yorkshire  Electric 
Power  Company.  This  is  likely  to  lead  to  a  good  deal  of 
discussion,  as  the  whole  of  that  undertaking's  system  is  not  in 
the  area  scheduled,  and  even  should  the  company  be  willing 
to  submit  to  dissolution  the  necessary  carving  operation  would 
have  to  be  performed  by  the  Commissioners. 

Interesting  Technical   Details. 

The  scheme  is  also  interesting  from  the  fact  that  fuller 
technical  details  are  given  than  usual,  and  it  is  evident  the 
question  both  of  future  development  and  existing  require- 
ments has  been  carefully  considered.  For  the  present  it  is 
proposed  to  link  up  the  laiger  stations  in  the  area,  and  to 
connect  the  smaller  stations  with  certain  of  these  stations, 
so  that  indirectly,  at  least,  they  would  also  help  to  supply 
the  general  needs  of  the  area.  Systems  and  pressures  are  to 
be  standardised,  and  capital  stations,  of  which,  by  the  way,  no 
definition  is  given,  are  to  be  erected  at  Leeds,  Wakefield  and 
Knottingley,  giving  an  ultimate  generating  capacity  of 
580,000  kw.  The  first  of  these  stations  to  be  erected  will  be 
the  one  at  Leeds,  and,  as  soon  as  that  is  in  action,  certain  of  the 


smaller  stations  will  be  closed  down  entirely  while  the  output 
from  certain  others  will  be  reduced,  especially  in  the  summer 
time.  As  might  be  expected,  the  most  controversial  portion 
of  the  scheme  is  that  which  deals  with  finance.  As  is  well 
known  Sir  Robert  Fox,  the  town  clerk  of  Leeds,  holds  very 
strong  opinions  as  to  the  advisability  of  further  mortgaging 
the  ratepayers'  wealth  ;  and  it  is.  therefore,  probably  for  this 
reason  that  it  is  suggested  that  the  Ministry  of  Transport  or 
the  Electricity  Commissioners  should  find  the  necessary 
capital  for  the  work  mentioned  above,  the  ,  Electricity 
Authority  repaying  the  amount  expended  from  the  revenue 
derived  from  the  working  of  the  stations.  As,  however,  neither 
the  Ministry  of  Transport  nor  the  Electricity  Commissioners 
have  any  money  at  present  for  .such  a  purpose,  it  is  difficult 
to  see  how  this  transfer  of  responsibility  can  be  adopted. 
And  in  any  event  there  should  be  no  great  difficulty  in  financing 
electricity  supply  in  the  Aire  and  Calder  area,  where  the 
demands  for  industrial  power  are  rapidly  increasing  with  the 
result  that  the  authority  would  certainly  be  self-supporting 
at  the  end  of  a  very  short  time.  Interesting  as  all  these 
schemes  are,  as  showing  how  the  same  end  can  be  reached  in 
difierent  ways,  we  should  prefer  to  see  more  whole-hearted 
attempts  to  produce  one  agreed  result  for  each  district 
rather  than  to  take  up  the  time  of  the  Commissioners  or,  what 
is  the  same  thing,  to  delay  matters  by  making  alternative 
•suggestions,  a  policy  which  we  fear  will  only  lead  to  the  intro- 
duction of  local  politics  into  concerns  from  which  it  is  better 
that  thev  should  be  excluded. 


Mersey  and  West   Lancashire   District. 

While  in  the  West  of  England  area  only  one  scheme  has " 
been  submitted,  this  hapj^y  state  of  affairs  will  not  be  present  , 
in  the  case  of  the  second  enquiry,  which  will  be  held  at  Liver- 
pool on  January  25th  on  the  Mersey  and  West  Lancashire 
district.  In  a  recent  issue  we  gave  the  principal  features  of  1 
one  scheme  for  the  formation  of  a  Joint  Electricity  Authority 
for  the  whole  of  the  area,  but  a  rival  scheme  has  now  presented 
for  that  portion  of  the  area  known  as  the  Wirral  peninsula. 
The  second  scheme  is  the  child  of  the  Wallasey  Corporation, 
which  together  with  Birkenhead  and  other  authorities  object 
to  Che.shire  being  supplied  with  Lancashire  electricity.  Accord- 
ing to  their  proposals  the  joint  authority  for  the  Wirral  would 
consist  of  18  members,  compared  with  30  for  the  other  authority, 
and  of  these  three  would  be  appointed  by  the  Birkenhead 
Council,  three  by  Wallasey  Council  ;  one  each  by  the  District 
Councils  of  Hoylake  and  West  Kirby,  Bromborough,  Higher 
and  Lower  Bebington,  Neston  and  Parkgate,  and  Wirral ;  one 
each  by  Caldy  Manor  Estate,  the  Mersey  Docks  and  Harbour 
Board,  Cammell,  Laird  &  Company,  Lever  Brothers,  and  the 
railway  companies  affected ;  and  finally  two  members  by 
other  large  consumers  in  the  district  . 

Engineering  Suggestions. 

Technically  the  first  stage  in  the  reorganisation  would  be 
to  interlink  the  generating  stations  at  Birkenhead,  Wallasey 
and  Hoylake,  and  then  to  carry  out  extensions  as  necessity 
arises  for  supply  in  other  parts  of  the  district,  subsequently 
linking  up  with  the  generating  stations  at  Port  Sunlight,  at 
Messrs.  Cammell,  Laird  &  Company's  yard,  and  at  the  Mersey 
Railway  Station  at  Birkenhead.  The  Wallasey  Station  is 
already  being  extended,  but  it  is  proposed  to  enlarge  it  still 
further  by  the  provision  of  three  10,000  kw.  sets  with  the 
necessary  boilers,  condensing  plant,  and  switchgear.  The 
scheme  would,  it  is  claim.ed,  provide  for  all  posf  ible  railway  and 
tramway  requirements,  and  also  effect  a  considerable  saving. 
It  is  pointed  out  that  if  the  6,300,000  units  sold  by  the  Birken- 
head Corporation  last  year  were  generated  at  the  proposed 
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Wallasey  Station  there  wmild  ho  a  saving  of  £11,150  \wi 
annum  in  soneratinj;  costs,  repri'sentini;,  after  allowing  for 
ri'pavinent  over  10  years  of  the  cost  of  cai)les,  a  net  saving  of 
£8.150.  If  the  600,000  units  sold  by  lloylake  and  AVest 
Kirby  Council  were  likewi.se  generated  at  Wallasey  there  would 
1)0  a  saving  of  £2.500  per  annum  in  generating  costs,  or,  after 
allowing  for  the  cost  of  cables,  a  net  saving  of  £1,300,  or  a  total 
of  £9,750  per  annum.  The  draft  scheme  also  provides  for  the 
issue  of  stock,  bonds  and  bills,  &c.  To  us  the  scheme 
looks  like  parochialism  in  a  thin  disguise,  and  we  prefer  the 
original  proposals  covering  the  whole  area. 


IKord  in  the   Middle  Ages. 

Ox  Thursday  night  m  last  week  llford  was  suddenly  trans- 
ported into  the  Middle  Ages,  or  at  any  rate  into  the  early 
Victorian  era,  by  a  strike  of  the  members  of  the  E.P.K.A. 
employed  at  the  electricity  works.  The  supply  for  lighting 
and  power  was  eutirely  cut  off  and  the  tramway  service  was 
also  suspended.  The  failure  of  the  latter  has  caused  the  mo.st 
inconvenience,  as  a  number  of  shopkeepers  still  use  gas, 
while  the  jjreliminary  throats  drew  many  recruits  into  the 
ranks  of  those  wise  virgins  who  had  taken  the  precaution  to 
provide  themselves  with  oil  lamps  and  candles.  Naturally 
places  of  amusement  sufYered  considerably,  though  what 
they  lacked  in  business  they  seemed  to  have  made  iip  in  the 
enterprise  with  which  they  managed  to  carry  on  after  some 
fashion  or  another.  The  point  at  issue  between  the  disputants 
is  simple.  After  considerable  pressure  the  llford  authorities 
agreed  to  put  into  operation  the  National  Joint  Board's 
award  about  which  there  was  nearly  a  national  strike  a  few 
weeks  ago,  b\it  they  proposed  to  review  the  question  at  the 
end  of  six  months.  The  E.P.E.A.  objected  and,  the  municipal 
authorities  showing  no  signs  of  retiring  from  their  position, 
a  strike  was  the  natural  outcome. 


An   Awkward    Position. 

While  the  E.P.E.A  will  doubtless  be  blamed  for  theii 
impulsive  action  and  will  be  told  that  to  strike  for  what  is  almost 
a  quibble  is  doing  themselves  more  harm  than  good,  it  is 
difficult  to  see  how  they  could  have  done  anything  else.  As 
we  pointed  out  a  week  or  so  ago  they  had  already  marched 
or  been  manoeuvred  into  a  position  from  which  they  could 
not  retreat.  The  fact  that  most  of  the  electricity  undertakings 
have  agreed  to  the  demands  which  llford  will  only  provi- 
sionally concede  makes  their  position  more  difficult.  As  to  the 
harm  to  the  fortunes  of  the  Association  we  fear  the  worst. 
For  we  have  no  doubt  that  what  will  happen  at  llford  is  that 
the  ten  engineers  or  so  concerned  will  lose  their  positions,  and 
tliis  is  the  more  likely  to  be  the  case  owing  to  the  strike  of  the 
members  of  the  Municipal  Employees'  Association,  which, 
though  it  is  said  not  to  be  sympathetic,  is  yet  so  reminiscent 
of  combined  action  as  almost  to  amount  to  a  coincidence. 
The  best  that  can  be  remarked  about  the  whole  affair  is  that 
the  public  seem  to  have  taken  the  awkward  position  into 
which  they  have  been  forced  with  the  utmost  good  humour  ; 
there  has  been  an  entire  absence  of  disturbance  and  also  of 
anything  in  the  way  of  reprisals.  We  sincerely  hope  there 
will  be  a  speedy  settlement.  We  hear  there  is  every  likeli- 
hood of  one  being  reached,  but  we  fear  the  E.P.E.A.  will 
only  emerge  from  the  battle  with  loss  of  prestige 


staff  who  up  to  now  have  shown  a  restraint  which  cannot  be 
too  highly  commended.  The  Town  Council  object  generally 
to  the  system  of  grading  the  employees  of  the  electricity  supply 
undortaking  laid  down  by  the  National  Joint  Council  and 
particularly  to  the  sick  pay  question,  which  incidentally  has 
been  a  point  at  issue  with  other  authorities.  Naturally  the 
E.P.E.A.  members  take  their  stand  firmly  on  the  National 
Joint  Council's  award  and  theie  matters  rest  fbr  the  present. 
We  can  only  ho])e  that  there  will  be  a  successful  issue  out  of 
the  dispute,  but  it  is  also  obvious  that  a  real  settlement 
can  only  be  obtained  by  one  side  giving  way,  and  as  the  E.P.E.A . 
are  in  a  position  where  no  compromise  is  possible,  the  outlook 
is  none  too  rosy,  which  is  a  great  pity  for  all  concerned. 
Newport  might,  however,  learn  a  useful  lesson  from  llford 


Trouble   at    Newport. 

Another  town  where  the  electricity  supply  authority 
did  not  see  their  way  to  admit  the  claims  of  the  E.P.E.A.  in 
their  entirety  is  Newport  (Mon.).  Here,  however,  a  more 
politic  action, or  lack  of  action,hasbeen  adopted  bythe  technical 


The   Telephone   Crisis. 

When  "  The  Times  "  has  a  leading  article  on  four  consecutive 
daysuponthe  samesubject  it  isa  natural  supposition  that  either 
the  Empire  is  in  sore  straits,  the  Government  is  tottering  to  its 
fall,  or  that  some  cataclysm  is  about  to  involve  the  world  in 
premature  disaster.  If  this  view  be  of  general  application 
the  question  of  the  new  telephone  rates  is  much  more  important 
than  wo  had  thought  it,  for  our  contemporary  last  week  held 
forth  on  "  The  Telephone  Blunder,"  "  The  Telephone  Dic- 
tatorship," "  Future  of  the  Telephone,"  and  "  Telephone 
Inefficiency,"  a  series  of  excellent  titles  wanting  neither  in 
pungency  or  directnes-^,  which  the  contents  of  the  articles  did 
not  belie.  A  dispassionate  examination  of  these  outpourings, 
however,  brings  wdth  it  a  sense  of  disappointment.  The  first 
criticism  is  that  the  new  rates  will  reduce  revenue,  and  to 
prevent  this  a  committee  of  business  men  is  to  be  appointed 
with  a  view  to  bringing  to  boat  upon  the  question  a  greater 
bioadness  of  view.  Such  a  committee  would  obviously  re- 
commend the  continuance  of  the  present  system  which  gives 
an  advantage  to  the  large  at  the  expense  of  the  small  tele- 
phone user.  As  w-e  pointed  out  last  week,  the  unlimited 
system  is  economically  wrong  and,  whatever  we  may  think 
of  the  Post  Office  methods  of  doing  it,  discarding  it  is  in 
theory  at  least  the  right  thing  to  do. 

An   "  Ad    Hoc  '  Authority. 

The  second  criticism  "'  The  Times  "  makes  is  that  the  Post 
Office  w-hen  attacked,  like  the  cat,  most  unreasonably  defends 
itself.  To  remedy  this  Parliament  is  to  be  called  in  as  referee, 
which  is  no  remedy  at  all.  Probably  the  most  that  it  w-ould 
do  is  to  postpone  the  dawn  of  the  evil  day  when  the  rates 
would  be  raised,  and  it  would  almost  certainly  mean  that 
to  obtain  financial  .stability  the  increases  would  have  to  be 
more  than  is  now  .suggested.  The  third  point  is  that  politics 
should  be  kept  out  of  the  question.  We  heartily  agree  with 
this.  It  is  very  desirable.  But  a  physician  should  take  his 
own  medicine  !  Fifthly,  "  The  Times  "  approves  the  idea  that 
the  telephones  and  the  telegraphs  should  be  transferred  to  an 
ad  hoc  body  like  the  Metropolitan  Water  Board  or  the  Dock 
Board.  But  neither  of  these  two  bodies  is  noted  for  the 
efficiency  of  operations  or  for  its  consideration  to  those 
who  are  unfortunate  enough  to  have  dealings  with  them,  a 
failing  which,  we  understand,  is  one  of  the  qualities  of  the  Post 
Office.  To  establish  such  a  body  would,  it  is  true,  free  the 
telephones  from  political  pressure.  But  would  that  be  an 
improvement,  for  it  is  interesting  to  note  that  it  is  just 
tliis  political  pressure  that  is  now  being  used  to  obtain  the 
improvements  which  are  considered  necessary  in  the  system. 
The  sixth  point,  with  which  we  are  also  in  agreement,  is  that 
there  should  be  more  alertness  in  managing  the  system.  The 
difficulty  is,  of  course,  that  the  Post  Office,  like  any  other 
Government  and  municipal  bodies,  does  not  work  for  profit. 
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Hence  all  the  trouble  !  The  agitation  seems  so  far  to  have 
justified  itself  as  to  have  directed  the  attentions  of  the  Cabinet 
to  the  question  ;  but  will  this  really  mean  any  ultimate  im- 
provement ?     We  doubt  it. 


Electricity  Supply  in  Dundee 

In  commenting  in  our  last  week's  issue  on  the  features  of 
the  certain  Scottish  water-power  schemes,  we  regret  that  we 
should  have  given  a  wrong  impression  of  the  attitude  of  the 
Dundee  Corporation  and  of  their  chief  electrical  engineer, 
Major  H.  Richardson.  We  are  authorised  to  state  that  there 
is  no  antagonism  between  the  Dundee  Corporation  and  the 
promoters  of  the  Gramjaians  Company,  or,  rather,  that  any  op- 
position there  is  is  of  a  piirely  jjolitical  character,  so  as  to  enable 
the  Dundee  Corporation  to  obtain  a  proper  locus  standi  at  any 
investigations  that  may  be  made  into  the  details  of  the  scheme. 
The  position  at  present  is,  we  understand,  that  the  investiga- 
tion which  is  already  being  conducted  by  the  Dundee  Corpora- 
tion is  coming  to  a  point  when  it  will  be  possible  to  determine 
what  is  the  best  for  the  future  power  interests  of  the  city.  It 
may  also  be  said  that  the  Corporation  officials  and  the  Company 
are  working  together  in  this  matter,  an  arrangement  which  can 
only  be  for  the  good  of  the  city  and  the  surrounding  district 
generally,  and  that  Major  Richardson  has  withheld  no 
information  from  the  proposed  syndicate  which  would  enable 
them  to  give  the  Corporation  a  supply  of  electricity  at  a 
reasonable  figure,  and  that  negotiations  with  this  end  in  view 
have  not  yet  reached  finality.  We  are  the  more  relieved  to 
hear  this,  as  the  whole  scheme,  of  which  we  have  already  given 
the  details,  shows  breadth  of  view  and  enterprise  in  dealing 
with  a  very  difficult  problem.  The  supply  of  an  industrial 
area  like  Dundee,  with  its  large  power  requirements,  from  a 
hydro-electric  scheme,  will  certainly  lead  to  beneficial  results, 
whether  considered  from  the  engineering  or  financial  points  of 
view. 


The   Engineers'  Club. 

The  Batti-AVallahs  Society  is  nothing  if  not  up  to  date. 
For  if  any  movement  friendly  or  inimical  to  the 
electrical  industry  arise,  they  always  are  among  the  first  to 
get  hold  of  some  expert  to  tell  their  members  all  about  it. 
Moreover,  they  cast  their  net  very  wide,  and  we  yet  look 
forward  to  the  day  when  we  shall  have  the  opportunity  of 
hearing  such  great  thinkers  as  Mr.  George  Robey  or  Mr. 
Tom  Webster  tell  us  how  the  electrical  industry  can  be 
brightened  and  improved  by  the  application  of  the  particular 
panaceas  for  which  they  are  so  famous.  For  the  present, 
however,  the  Batti-Wallahs  have  not  reached  that  stage. 
Nevertheless,  the  address  given  by  Mr.  Edmund  L.  Hill  on 
Monday  last  on  the  live  question  of  an  Engineers'  Club  for 
London,  is  one  whose  social  importance  is  not  likely  to  be 
exceeded  by  anything  that  can  be  said  by  either  of  the  speakers 
we  have  just  mentioned.  The  principal  point  that  Mr.  Hill 
made  is  that  such  a  club  can  only  be  formed  with 
the  enthusiastic  assistance  of  every  branch  of  the  engineering 
profession,  and  by  the  work,  persistent  and  intensive,  of  those 
few  public-spirited  protagonists  who  serve  on  the  executive 
committee.  We  are  glad  to  learn  that  the  club  will  be  run 
on  the  broadest  possible  lines  and  that  a  move  will  be  made 
to  obtain  temporary  premises  without  delay.  This  is  a  wise 
move  as  the  availability  of  jDremises  will  act  as  an  excellent 
bait  for  recruits.  The  committee  are  rightly  setting  out 
with  the  high  ideal  of  making  the  club  comfortable,  giving  a 
service  as  perfect  as  is  humanly  possible  and  generally  providing 
an  establishment  which  will  be  fit  at  least  for  engineers,  if 
not  for  heroes,  to  belong  to. 


Radio-Telegraphy     and 
Telephony  in  1920-1921. 

The  commencement  of  a  new  year  in  any  branch  of  science 
brings  with  it  a  desire — laudable  enough  in  its  way—  to 
review  the  progress  that  has  been  made  during  the  past 
twelve  months,  to  summarise  in  our  minds  the  i\ew  lessons  that 
have  been  learnt  and  to  note  the  starting  points  from  which 
endeavours  during  the  coming  year  are  to  be  pursued.  In 
wireless  communication  during  the  last  j'ear  there  have  been 
no  outstanding  inventions  or  discoveries.  Rather  has  it 
been  a  question  of  consolidating  the  remarkable  number  of 
inventions  produced  by  the  principal  nations  during  the  war. 
Many  of  these  only  came  to  light  during  the  past  year, 
although  they  date  back  in  some  cases  to  late  1913. 

The  Develop.ment  of  the  Thermionic  Valve. 

The  majority  of  the  inventions  have  related  to  the  use  of 
thermionic  valves,  and  it  has  required  a  long  time  to  decide 
which  circuital  arrangements  are  best  for  certain  purposes 
and  why  preference  nmst  be  given  to  certain  arrangements 
rather  than  to  others.  There  has  been  little  time  until  this 
year  to  study  in  detail  the  mathematical  theory  and  design  of 
apparatus  involving  the  use  of  valves.  During  the  past 
twelve  months  we  have,  however,  been  able  to  prepare  a 
very  good  groundwork,  and  it  is  to  be  hojied  that  the  time 
and  energy  expended  will  be  justified.  It  is  a  matter  of 
gratification  that  the  analysis  thus  far  carried  out  on  this 
question  has  in  no  small  measure  been  due  to  British 
scientists. 

The  Develop.ment  of  High-powered  Stations. 

Developments  in  all  directions  have  taken  place.  Perhajs 
one  of  the  principal  lines  has  been  in  high-powered  stations 
The  aerials  used  on  the  American  high-power  stations  of 
recent  construction  are  a  new  departure  in  design  and  construc- 
tion. The  Alexanders ?n  alternator,  though  complex  and 
expensive,  has  continued  to  be  successful,  and  America,  with 
its  elaborate  systems  of  multiple  aerials  and  nmltiplex 
transmission,  bids  fair  to  lead  the  world  in  long-distance 
radio-communication.  The  work  that  has  been  carried  out 
in  connection  with  the  transmission  of  a  number  of  me,ssageg 
simultaneously  from  the  same  aeiial  is  of  the  very  highest 
importance. 

Coming  to  commercial  ship  installations,  we  find  a  number  of 
improvements,  due  largely  to  competition  in  the  business 
of  fitting  the  mercantile  marine.  The  cabinet  type  of  instru- 
ment is  beginning  to  be  favoiired.  One  type  of  installation 
designed  during  the  year  marks  a  new  departure  in  ship 
installations  in  this  country.  In  this  apparatus  automatic 
starting  and  stopping  is  effected  by  a  remote  control  push 
button  placed  close  to  the  operator's  key.  The  note  frequency 
is  high  and  the  tuning  sharjD.  The  emergency  transmitter 
also  gives  a  high  note  and  is  much  more  powerful  than  has 
previously  been  the  case.  The  receiver  employs  a  valve 
detector  and  is  arranged  to  receive  continuous  waves  of  all 
lengths.  Another  development  in  this  field  is  a  receiver 
employing  a  double-grid  valve,  which  is  being  fitted  to  stations 
of  the  older  type.  Continuous-wave  and  wireless-telephony 
cabinets  have  also  been  supplied  to  ships  and  have  given  good 
results.  Another  interesting  departure  is  the  fitting  of  ships 
with  5  kw.  and  10  kw.  arcs,  which  speaks  well  for  the  suitability 
of  this  type  of  installation  for  marine  work.  Radio- 
navigational  apparatus  has  been  somewhat  improved  and 
sense  as  well  as  direction  is  now  obtainable. 

As  far  as  static  eliminators  are  concerned,  the  Weagant 
system  appears  to  be  giving  good  results  on  the  transatlantic 
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siTvite,  whuiv  valve  transmission  has  been  used  with  siuirss. 
As  far  as  high-powered  valves  are  concerned,  inu<h  wdik 
lias  been  done  on  silica  valves,  which  are  now  easily  made  to 
operate  with  powers  up  to  5  kw. 

LiTTiJc  Progress  in  Reception. 

Receiving  valves  have  not  improved  in  any  way  during  the 
vear  except  towards  the  end,  when  a  special  filament  of 
tungsten  was  produced  which  enables  less  than  half  the 
usual  filament  current  to  be  emi)loyed.  The  dimness  of  the 
filament  ensures  a  longer  life,  and  the  use  of  small  filament 
currents  makes  the  valve  very  useful  in  service  and  aircraft 
work.  During  the  year  the  Shepiiard  selector  as  an 
automatic  call  device  has  been  demonstrated  with  success. 
High-speed  signalling  has  advanced  with  giant  strides,  very 
\aiuable  work  having  been  accomplished  by  the  Army.  The 
use  of  valve  relays  has  enabled  high-speed  reception  to  be 
accomplished. 

Wireless  Telephony. 

Advance  in  wireless  telephony  during  the  last  year  has 
been  small — probably  because  the  demand  for  it  is  really 
less  than  the  popular  imagination  would  have  us  believe. 
Changing  over  from  sending  to  receiving  is  still  a  bar  to  proper 
conversation,  and  there  is  a  real  need  for  an  efficient  duplex 
system.  Popular  interest  has  been  roused  by  high -power 
wireless  telephony  tests  over  long  ranges  and  these,  it  must 
be  admitted,  have  had  some  scientific  as  well  as  advertising 
value. 

Aircraft  wireless  has  only  advanced  in  detail  and  the  art  of 
direction  finding  is  still  in  a  state  of  comparative  imperfection, 
iluch  has  still  to  lie  done  in  this  latter  direction.  The  wireless 
control  of  naval  vessels  from  aeroplanes  has  received  the 
attention  of  the  Services  during  the  year,  but  no  details  have 
been  published. 

Progress  in  Arc  and  C.  W.  Stations. 
Id  the  high-power  station  list  is  now  to  be  found  the  great 
arc  station  at  Lafayette,  near  Piordeaux.  The  arc  stations 
at  Leafield  and  Cairo  are  in  course  of  erection  and  France  is 
building  several  new  installations.  C4ermany  has  been  very 
active  erecting  an  internal  chain  of  communication  which 
duplicates  many  of  the  telegraph  route?.  A  wireless  com- 
mercial service  between  London  and  Paris  has  been 
inaugurated.  Another  feature  of  the  year  has  been  tlie 
high-speed  service  between  London  and  Geneva,  which  was 
established  temporarily,  though  quite  successfully,  to  report 
the  conferences  of  the  League  of  Nations. 

Commercial  Items. 
In  the  commercial  world  the  year  has  seen  the  combination 
of  the  General  Electric  Company,  of  U.S.A.,  and  the  American 
Marconi  Company  to  form  the  Radio  Corporation  of  America. 
In  this  country  the  monopoly  has  at  last  been  broken  by  the 
.successful  entry  of  the  Radio  Comnmnication  Company  into 
the  competitive  field.  The  rapidly  extending  influence  of 
this  organisation  is  likely  to  produce  a  great  effect — and  a 
beneficial-  one — on  wireless  in  this  country.  The  wireless 
societies  have  had  a  very  successful  year,  the  wireless 
sectional  meetings  of  the  I.E.E.  being  jjarticularly  well 
attended.  Valuable  papers  have  been  read,  although  pre- 
ference seems  to  be  given  to  papers  of  an  analytical  nature. 

Lines  for  Fi-ture  Develop.ment. 
The  jirogress  made  during  last  year  has  still  left  vast 
fields  to  be  opened  up  in  th«  years  ahead.  Although  the  state- 
ment that  "  wiieless  is  in  its  infancy  "  is  an  absurd  and  damag- 
ing one,. yet  there  is  no  doubt  that  there  is  room  for  further 
improvement  in  many  directions.  Commercially,  we  want  a 
cheap,  reliable,  secret  and  rapid  communication  service  all 
over  the  world.  To  make  it  cheap  we  must  reduce  the.  capital 
cost  of  stations  and  their  annual  upkeep.     This  can  be  done 


by  using  smaller  and  cheaper  aerial  systems  and  less  power. 
It  is  possible  to  signal  across  the  Atlantic  with  5  kw.  Why 
is  this  power  not  vsed  ?  It  is  for  wireless  engineers  to  see  that 
it  can  be  u.sed. 

The  ])roblems  before  investigators  are  complex.  The  elimina- 
tion of  atmos])li('rics  is  the  first  necessity.  Much  has  been  done 
but  there  is  much  more  required  if  we  are  to  solve  the  problem 
in  an  inexpensive  manner.  There  is  also  the  question  of 
hiutual  interference  of  stations.  Even  with  modern  tuned 
high-frequency  amplifiers  we  are  a  long  way  off  obtaining  a 
selective  wireless  system.  The  problem  of  note  frequency 
tuning  as  well  as  high-frequency  tuning  is  of  great  importance, 
and  we  look  to  the  future  to  obtain  a  highly  selective  note 
tuning  arrangement. 

The  Secrecy  Problem. 
The  secrecy  of  radio  communication  is  a  problem  yet  on  the 
brink  of  achievement.  High-speed  transmission  may  elimi- 
nate amateur  eaves-dropjiing,  but  some  thing  better  is  required. 
Probably  the  solution  will  be  found  by  interfering  with  the 
signals  during  the  transmission  and  then  for  the  receiver  to 
cut  out  tlie  interference  effect.  For  example,  in  modulated 
wave  signalling  it  has  been  propo.secj  to  leave  cut  one  of  the 
essential  modulating  effects,  and  to  supply  it  locally  at  the 
receiver  to  obtain  understandable  signals.  The  problems  of 
high-speed  signalling  have  been  largely  solved.  Any  troubles 
which  arise  are  almost  entirely  due  to  certain  inherent  disad- 
vantages of  ether  wave  comnmnication.  It  would  appear 
then  that  the  future  of  wireless  telegraphy  as  a  method  of  com- 
munication is  exceedingly  bright.  The  technical  problenLS 
still  to  be  solved  will  be  solved  and  every  day  brings  us  nearer 
to  that  time.  Developments  will  take  place  along  other  lines. 
Radio-navigation  is  of  immense  value,  but  progress  in  it  has 
been  very  slow.  We  look  to  the  future  for  improvements 
in  the  art  of  direction  finding,  but  great  difficulties  of  an 
uncertain  nature  will  have  to  be  overcome. 

Wireless  Control  Systems. 

Wireless  control  mechanisms  have  never  received  adequate 
attention  in  this  country  but  there  are  indications  that  this 
branch  of  radio  signalling  will  be  greatly  developed  in  the  near 
future.  Future  warfare,  especially  naval  warfare,  will  prob- 
ably be  conducted  in  large  measure  by  wireless  control.  A 
fighting  ship  even  now  may  be  made  to  carry  out  practically 
all  its  evolutions  solely  under  the  control  of  wireless  signals 
from  shore  or  from  an  aeroplane.  The  direction  of  aircraft  by 
wireless  is  also  a  feat  which  has  been  proved  possible.  It  is 
possible  to  steer  torpedoes  by  wireless  and  when  aerial  tor- 
pedoes are  controlled  by  the  same  agency  war  will  become  still 
more  a  struggle  for  scientific  supremacy. 

Directive  signalling  and  the  concentration  of  electric  waves 
into  a  beam  are  matters  for  attention  in  the  future.  We  are 
still  a  long  way  off  moderate  success  in  these  directions. 

The  next  year  will  see  the  development  of  multiplex  sig- 
nalling with  a  single  aerial,  and  the  results  will  be  far-reaching. 
Transatlantic  wireless  telephony  also  will  become  an  estab- 
lished tact. 

Chief  Problems  for  the  Future. 

The  chief  problems  for  solution  in  the  future  have  been  indi- 
cated. Turning  to  details,  an  efficient  trigger  relay  is  required  ; 
a  valve  which  operates  without  a  filament  battery,  and  in  any 
case  one  with  a  much  larger  amplification  factor  than  modern 
types  ;  really  high-power  vacuum  tubes  capable  of  dealing 
with,  say,  100  kw.,  and  if  possible  at  low  input  voltages  ;  a 
simpler  and  more  reliable  form  of  high-frequency  alternator  ; 
new  limitcrs  and  X-eliminators  ;  methods  of  eliminating  spaik 
interference  during  continuous  wave  reception.  These  are 
some  of  the  lines  along  which  development  work  must  proceed 
and  there  is  little  doubt  that  a  very  large  measure  of  success 
will  be  obtained  within  the  next  year  or  two. 
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A  Loop  Test  for  High  Resistance  Faults. 


Br  H.  V,  HIGGITT, 


The  test  here  described  is  a  modified  metliod  of  taldng  the 
loop  test  devised  by  Prof.  Jamieson,  which  test  gives  probably 
an  accuracy  of  the  same  order  as  a  Varley  loop,  the  accuracy 
for  high-resistance  faults  being  more  or  less  proportional  to  the 
resistance  of  the  fault.  By  the  method  described  here  the 
accuracy  is  independent  of  the  fault's  resistance,  though  the 
higher  the  latter  the  longer  is  the  time  required  to  take  the 
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Fig.  1. 


test,  and  providing  there  be  sufScient  insulation  of  certain 
parts  of  the  apparatus.  The  test  is  dependent  upon  the 
accumulation  of  charge  in  the  capacity  of  the  line.  The  theory- 
is  simple,  and  is  illustrated  in  the  accompan3'ing  diagram. 

The  Theory  of  the  Test. 

A  battery  is  joined  to  the  line  and  also  to  a  resistance,  R 
(a  Sullivan  shunt  would  be  very  suitable),  through  a  reversing 
switch.  Both  battery  and  resistance  must  be  well  insulated  ; 
the  insulation  of  the  galvanometer  is  not  imi)ortant.  The 
index,  when  using  a  slide  or  Sullivan  shunt,  or  the  junction 
if  using  two  resistances,  is  joined  to  the  galvanometer  key, 
the  other  side  of  the  galvanometer  being  to  earth.  With  a 
low  resistance  line  it  is  advisable  to  use  an  accumulator  in 
order  to  maintain  a  .steady  current. 

There  will  be  the  usual  fall  of  potential  along  the  line  with  the 
correspondingly  proportionate  charge.  The  potential  curve 
and  the  charge  will  adjust  themselves  by  leakage  through  the 
fault  until  the  potential  at  the  fault  is  equal  to  its  natural 
potential.  This  is  shown,  with  the  current  in  one  direction  by 
the  line  ah,  the  height,  m,  of  the  line  at  the  fault  being  its 
natural  potential.  The  cable  is  at  zero  potential  at  the  point,  I. 
If  the  slider  on  the  resistance  is  at  any  other  point  than  that 
corresponding  to  I,  when  the  galvanometer  key  is  closed,  the 
point  that  does  correspond  to  the  position  of  the  slider  will 
immediately  change  to  practically  zero,  as  the  resistance  of  the 
galvanometer  is  small  compared  to  that  of  the  fault.  This 
change  will  cause  a  charge  or  discharge  through  the  galvano- 
meter proportional  to  the  resistance  between  the  slider  and  the 
point  corresponding  to  I.  The  slider  is  adjusted  till  there  is  no 
throw.  A  certain  time  must  be  allowed  for  the  charge  to 
adjust  itself  before  each  trial.  A  useful  guide  is  the  time 
constant  which  is  found  in  seconds  by  multiplying  the  fault 
resistance  in  megohms  by  the  capacity  in  microfarads.  The 
time  constant  is  the  time  it  takes  the  charge  to  approach  the 
limit  to  within  37  per  cent,  of  the  difference  between  the  limit 
and  the  previous  value  ;  after  five  times  the  time  constant  it 
will  be  within  1  per  cent.,  which  is  amply  sufficient  to  work  with. 

The  null  point  being  found,  the  battery  is  reversed,  and, 
the  charge  having  adjusted  itself  through  the  fault,  jirdduces 
the  potential  curve  cd,  being  at  zero  at  the  point  n.  The 
Blider  is  adjusted  till  the  null  point  is  again  found,  and  the 


position  of  the  fault  is  then  midway  between  the  two  positions 
in  the  cable  corresjsonding  to  the  null  points. 

The  Accuracy  of  the  Te.st. 

It  is  seen  that  the  accuracy  of  the  test  depends  upon  there 
being  no  change  in  the  natural  potential  of  the  fault.  This 
is  probably  invariably  the  case  when  there  is  no  actual  exposure 
of  copper,  as  is  usual  with  high-resistance  faults  in  submarine 
cable,  that  has  once  been  under  water.  (This  natural  potential 
is  no  doubt  largely,  if  not  usually  wholly,  due  to  the  earth  used, 
but  it  simplifies  matters  to  regard  it  as  being  all  at  the  fault). 
The  test  is  probably  capable  of  a  limited  application  to  laid 
cable,  particularly  with  such  a  fault  as  that  due  to  a  bad 
joint.  It  should  also  prove  of  value  for  localising  incipient  faults 
on  power  mains,  due  to  the  degree  of  accuracy  it  is  possible  to 
obtain.  If  the  fault  were  close  to  one  end  it  might  be  found 
that  the  slider  in  one  test  wanted  a  position  beyond  the  end  of 
the  resistance  ;  to  overcome  this  it  would  be  necessary  to  add 
resistance  to  the  end  of  the  line  that  the  fault  was  near. 

It  is  interesting  to  note  that  though  the  test  depends  upon 
the  capacity,  the  distribution  of  the  capacity  does  not  enter 
into  it,  the  result  being  true  to  the  di.stribution  of  the  resistance. 
The  sen.sitiveness  of  the  test  could  be  increased,  therefore,  by 
putting  a  condenser  in  parallel  with  the  capacity  of  the  cable. 
This  would  be  useful  when  the  capacity  was  small,  but  it 
would  be  necessary  to  allow  for  the  lengthening  of  the  time 
constant ;  also,  the  leakage  of  the  condenser  would  have  to 
be  negligible  compared  to  the  fault,  or  a  correction  would  be 
necessary. 

The  Advantages  of  the  Test. 

The  test  has  two  advantages  over  an  ordinary  loop  for  high 
resistance  faults.  Firstly,  with  a  loop,  it  is,  as  a  rule,  necessary 
to  make  use  of  con.siderable  battery  power  in  order  to  obtain 
sufficient  sensitiveness.  This  is  usually  undesirable,  as  faults 
often  occur  which  seal  with  either  current,  particularly  with  a 
high  voltage.  Sealing  is  avoided  with  this  test  as  the  voltage 
across  the  fault  is  negligible  practically  all  the  time.  Also, 
with  a  loop,  the  change  in  resistance  of  the  fault  due  to  the  cur- 
rent causes  a  redistribution  of  charge,  conducing  to  unsteadi- 
ness if  the  fault  be  "jumping"  at  all.  Secondly.it  isfarmore 
sensitive  than  a  looji.  To  illustrate  this  we  will  take  the  case 
of  a  loop  upon  .such  a  fault  as  that  in  the  examjile  given  later 
(which  gave  2'4  megohms  at  its  lowest),  and  with  a  similar 
galvanometer  (Sullivan  shipboard  type),  which,  unshunted,  had 
a  constant  of  72  divisions  per  microampere,  a  throw  constant 
of  125  di\dsions  per  micro-coulomb,  and  a  resistance  of  1.000 
ohms.  "With  a  Varley  loop,  under  these  conditions,  when 
testing  with  100  volts,  an  alteration  of  one  ohm  in  the  bridge 
will  mean  a  little  more  than  a  division  on  the  scale  ;  so  that 
balancing  to  one  division  gives  an  accuracy  to  within  half  an 
ohm  on  the  locahzation.  This,  however,  is  under  the  most 
favourable  conditions,  being  contingent  upon  the  fault  being 
steady  and  not  seaHng,  and  requiring  the  perfect  insulation  of 
galvanometer  and  bridge.  Using  the  test  here  described,  the 
cable  having  a  capacity  of  0'75  microfarads,  with  a  battery  of 
six  volts,  and  adjusting  to  one  di\-ision,  an  accuracy  should  be 
obtained  to  within  one  fivehundredth  of  the  length.  Actually, 
a  good  appreciation  of  ten  ohms  on  the  reading  was  obtained, 
equal  to  a  three-hundredth  of  the  length,  or  a  tenth  of  an  ohm 
on  the  locaUsation.  This  comjjares  very  favourably  with  the 
loop,  considering  the  difference  in  the  voltage  used. 

Results  Obtained. 

The  results  actually  obtained  are  given  on  the  next  page.  A 
six  volt  accumulator  was  used  and  an  ordinary  resistance  in- 
stead of  a  slide,  both  standing  on  PeU's  in.sulators.  The  gal- 
vanometer key  was  dispensed  with,  as  p)ossibly  adding  leakage, 
a  lead  from  the  galvanometer  being  touched  on  the  resis- 
tance to  obtain  the  throw.  The  resistance  of  the  cable  was 
.31-4:  ohms,  and  the  fault  2'4  megohms,  but  sealed  to  about  50 
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niegolmis    witli    cither    current.     The    capacity    beinj;    075 
microfarads  gave  a  time  constant  of  roughly  two  seconds. 

The  diilerence  in  the  results  is  within  the  possible  error  in  the 
resistances.  A  good  a|)pre(iation  of  ten  ohms  was  obtained 
on  all  readings.  The  fault  was  removed  11  0  ohms  from  the 
end,  the  dielectric  leakage  having  pulled  the  result  slightlv 

Te.st  a. 

12.30.5 1 
Readings:  1.000  ohnis  to       Sc       ohms. 

(L465) 

1 ,000 


3,305 

1.000 
2.165 


=  -3.026 


^Iran  'jM5l 


-=■4,056 


towards  the  centre  of  the  line.     It  was  impossible  to   compare 
an  ordinary  loop  due  to  the  sealing  of  the  fault. 

A  high  resistance  telephone  (2,000  ohms),  and  interrupter 
was  tried  in  place  of  the  galvanometer,  and  gave  about  the 
same  appreciation,  but  was  more  troublesome  as  it  gave  no 
indication  whether  more  or  less  resistance  was  required. 

Te.st  B. 

(1,350) 
Readings:    \     &    >  ohms  to  2,000  ohms. 
{  860  j 


1,350 
3,350 

860 


=•1,030 


Mean  0-352 


-3,007 


31-4  X-354=  11-12  ohms  from  rnd. 


2,860 
31-4X  -3.52=11-05  ohms  from  end. 


Some    New    Circuits    for    Radio-Telegraphy 
Employing  a  Double-Grid  Vacuum  Tube. 


|{y  JOHN'    SCOTT-TAGCiAUT. 


The  present  writer  about  two  years  ago  devised  a  number 
of  new  receiving  circuits  of  great  practical  utility,  and  as  the 
patent  for  these  (No.  153,681)  has  now  been  published,  it  is 
possible  to  give  a  description  of  some  of  them. 


Fig.  1. — A  Fokm  of  Docule-gkid  V.\lve  Employed.     (Actual  size.) 

A  special  vacuum  tube  is  used,  which  con.sists  of  a  filament, 
an  anode  and  two  grids  both  arrranged  so  as  to  control  the 
electron  current  from  filament  to  anode.  One  type  of  this 
tube — produced  while  the  author  was  in  charge  of  the  design 
and  production  of  valves  at  the  works  of  the  Edison  Swan 
Electric  Company — is  shown  in  Fig.  1.     The  valve  was  designed 


on  the  lines  of  the  Eti  2  and  ES  4  tubes,  but  an  additional  grid 
was  placed  around  the  inner  grid.  The  anode  is  slightly 
larger  than  the  ES  4  anode  (9  mm.),  and  the  second  grid,  G  2, 
is  supported  by  an  additional  '  pinch "  in  the  stem.  A 
flexible  lead  is  taken  from  this  grid  to  a  fish-tail  clip  through 
the  centre  of  the  ebonite  base  of  the  u.sual  four-pin  cap. 

AmPLIFK  ATIOX    OF    LoW-FllKQUENCY    IMPULSES. 

One  of  the  uses  to  which  this  valve  may  be  put  is  shown  in 
Fig.  2.  The  leads  from  the  condenser  C,  are  taken  to  the  grid 
6-\  and  to  the  filament  F  of  the  four-electrode  valve.  The 
anode  circuit  contains  an  aperiodic  inductance  coil,  Lo, 
preferably  possessing  a  fairly  liigh  resistance  coupled  to  a 


Fig.  2. — The  Scott-T.\c;g.ikt  Double-gkid  V.alvk  used  for  Dodble 
Amplific.\tion. 


tuned  circuit,  L^  6',,  adjusted  to  the  incoming  wave-length. 
The  inconung  oscillations  are  amplified  by  the  tube,  the 
magnified  current  being  passed  on  to  the  circuit  L^  Cj.  A 
crystal  detector  D  is  connected  as  shown  and  the  condenser  Cy 
accumulates  the  rectified  pulses.  These  audio  frequency 
currents  are  now  passed  on  to  the  grid  O^  which  also  controls 
the  main  anode  current.  The  valve  now  amplifies  the  low- 
frequency  impulses  which  influence  the  telephone  receivers  T 
in  the  anode  circuit.  A  blocking  condenser  Cj  is  connected 
across  telephones  and  anode  battery  H  to  by-pass  the  high- 
frequency  component  of  the  anode  current.  In  this  case,  the 
vacuum  tube  carries  out  the  dual  role  of  high-frequency 
amplifier  and  lo-w-frequency  magnifier.     The  result  is  that  a 
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higUy  sensitive  and  stable  circuit  is  obtained,  which,  moreover, 
possesses  great  selectivity,  especially  if  the  coupling  between 
Ln  and  L^  is  loose. 

Another  circuit  of  special  utility  is  shown  in  Fig.  3.  An 
aerial  circuit,  Lfi^  is  coupled  to  a  closed  circuit,  LoC^,  con- 
nected across  grid  and  filament  of  the  four-electrode  tube. 
The  amplified  oscillations  now  appear  in  the  tuned  anode 
circuit  L^C.^  and  are  passed  on  to  a  grid  coil  Lj,  which  may  be 
aperiodic.  This  coil  Li  is  placed  across  the  negative  side  of 
the  filament  F  and  the  grid  &'.,.  Telephones  T  and  anode 
battery  H  also  form  part  of  the  anode  circuit.  When  receiving 
spark  signals  the  circuit  L/'^  is  tuned  to  the  incoming  waves 
and  the  coupling  between  L^  and  L^  is  adjusted  to  give  the 


Fig.  .3. — A  New  P.^tent  Nox-badhtixg  Con'tixuous-Wave  Receiver. 

best  results.  Retroaction  is  thus  obtained,  not  in  the  main 
grid  circuit,  but  in  the  output  and  secondary  input  circuits. 
Rectification  will  usually  take  place  on  the  grid  6-'.,  and  a  leaky 
grid  condenser  might  be  included  in  the  &'.,  grid  circuit.  In 
tills  circuit  we  have  a  form  of  retroaction,  high-frequency 
amplification  detection  and  low-frequeucy  magnification. 

Reception'  of  Continuous  Waves. 

If  the  coupling  between  Z,  and  L,  be  increased  beyond  a 
certain  limit,  the  four-electrode  tubes  will  commence  to  generate 
oscillations  in  the  circuit  L^C^,  the  frequency  of  these  oscilla- 
tions depending  chiefly  on  the  value  of  Cj.  If  incoming 
continuous  waves  are  received  they  will  be  amplified  unchanged 
in  wave-form  and  will  form  beats  in  the  anode  oscillatory 
circuit  igC'g  which  is  slightly  tuned  to  one  side  ;  these  beats 
are  passed  on  to  the  coil  L^  rectified  by  the  valve  action  of 
(?2  and  amplified  by  the  tube,  the  resultant  signals  affecting 
the  telephones  T. 

Remarkably  good  results  are  obtained  with  this  circuit. 
It  is  to  be  noted  that  the  beats  are  not  formed  in  the  circuit 
ZtjOj  nor  do  they  affect  that  circuit.  The  oscillations  are  of 
ordinary  form  in  the  circuit  L.^C,.  It  is  possible  that  the  electro- 
static fields  of  the  two  grids  combine  to  produce  the  heterodyne 
effect  on  the  electron  flow  to  the  anode. 

A    Trap    Action. 

The  fact  that  the  oscillations  produced  by  the  tube  only 
take  place  in  the  circuits  L^C^  and  L^  is  of  importance.  The 
circuit  is  the  only  existing  one  employing  one  valve  which  does 
not  radiate  continuous  waves  from  the  aerial  when  receiving 
incoming  undamped  waves.  The  special  vacuum  tube  thus 
acts  as  a  trap  which  allows  incoming  oscillations  to  pass  through 
to  be  heterodyned,  but  does  not  allow  the  local  oscillations 
to  pass  the  other  way  and  set  up  oscillations  in  the  aerial. 
Another  feature  which  in  this  case  affects  the  .strength  of 
signals  is  that  the  receiver  circuit  LjC.^  is  tuned  to  the  incoming 
signal  and  not  detuned  as  in  the  case  of  the  ordinary  self- 
heterodyne  circuit.  The  arrangement  po.ssesses  all  the  advan- 
tages of  the  autodyne,  together  with  those  of  the  external 
heterodyne  circuit,  which  latter,  however,  is  very  much  less 
sen.sitive  than  the  author's  present  circuit,  even  in  the  case  of 
very  strong  .signals.  As  an  indication  of  the  sen.sitivity  of 
the  vacuum  tube  under  these  conditions,  the  station  of 
Annapolis  is  readable  in  this  country  on  an  aerial  100  ft.  long 
and  30  ft.  high. 


The  last  figure  (Fig.  4)  shows  a  circuit  which  has  been  found 
of  special  use  for  the  reception  of  spark  signals.  Both  anode 
and  secondary  grid  circuits  are  preferably  tuned  and  the  coil 
L^  should  be  connected  the. right  way  round.  The  couflUng, 
if  loose,  results  in  a  very  high  selectivity,  which  is  much  greater 
than  that  obtained  with  any  ordinary  valve  circuit. 

Although  some  of  the  circuits  employing  the  double-grid 
vacuum  tube  are  described  here,  yet  there  are  other  applica- 
tions and  developments  which  it  is  proposed  to  disclose  at  an 


Fig.  4. — A  Highly  Selectivity  Circuit  involving  Double  Magsi- 

FICATIOX  ASD,  IF  DESIRED,  RETROACTION-. 


early  date.  The  circuits  given  may  themselves  be  modified 
in  many  ways,  as  for  example  by  coupling  the  primary  grid 
circuit  to  one  of  the  others  or  by  inter-changing  the  tuned  and 
the  aperiodic  circuits.  Preliminary  tests  have  shown  that 
the  double  grid  valve  with  two  input  circuits,  which  con- 
stitutes the  writer's  invention,  proves  a  very  convenient 
receiver  for  general  ship  installations. 


A  Handbook  of  Wireless  Telegrai>hy. 

Mr.  W.  H.  Marchant's  handbook  on  wireless  telegraphy,  a 
second  edition  of  which  has  recently  been  published  by  Sir  Isaac 
Pitman  &  Sons,  is  primarily  intended  for  ojjerators  and  those  pre- 
paring for  the  Postmaster-GeneraFs  certificate  of  efficiency.  The 
subject  is  lucidly  explained  without  excessive  detail.  The  Fleming 
valve  is  descrilped  and  the  three -electrode  valve  receives  two  pages 
to  itself.  Incidentally,  the  author  tends  to  mislead  his  readers  when 
introducing  the  triode  by  stating  that  "  another  type  of  detector 
recently  brought  into  use  by  the  Marconi  Company  has  a  third 
electrode."  The  author,  if  desiring  to  give  any  credit,  should  have 
given  it  to  Dr.  de  Foi-est.  His  account  of  the  action  of  valves  is 
exceedingly  jioor,  anql  one  is  left  with  the  impression  that  gas  resis- 
tance governs  the  action  of  these  devices,  no  mention  being  made  of 
electron  currents.  Apart,  from  this,  he  says  that  the  high-frequency 
potentials  on  the  grid  produce  large  increases  and  decreases  of 
current  through  the  telephones,  a  click  being  produced  at  each  half- 
cycle  !  As  an  explanation  of  the  detector  action  of  the  valve,  this 
is  distinctly  novel  and  leads  one  to  believe  that  the  author  would  have 
been  well  advised  to  leave  valves  severely  alone.  The  author,  it  is 
to  be  noted,  uses  the  term  "detector  circuit"  when  Ije  means  the 
secondary  or  closed  circuit.  When  speaking  of  retro-active  ampli- 
fication, the  autlior  declares  that  if  the  circuits  oscillate,  the  recep- 
tion of  signals  is  impossible.  This,  of  course,  is  far  from  being  the 
case.     Signals   ai-e  frequently  improved. 

An  interesting  feature  of  the  book  is  the  introduction  of  details 
regarding  systems  of  \nreless  not  usually  found  in  most  text-books 
on  the  market.  Another  chapter  of  interest  deals  with  portable 
installations  of  different  systems.  At  the  end  of  the  book  is 
a  page  of  conventional  signs,  but  the  convention  in  several  cases  is 
apparently  the  author's.  Chapter's  XII.  and  XV.  are  extracts 
from  the  official  operator's  handbook.  Such  extracts  are  of  inter- 
est to  the  casual  student,  but  the  candidate  for  the  P.  M.-G.  certifi- 
cate has  in  any  case  to  olrtain  the  complete  handbook.  A  chapter 
on  fault-localisation  is  included,  but  is  inadequate  for  the  use  of 
P.  M.-G.  candidates  who  would  probaUy  never  "  get  the  spark  "' 
without  further  instructions  and  warnings  of  the  de-s-iUsh  ingenuity 
of  the  average  inspector.  This  chapter  could  be  amplified  \v'ith 
advantage. 
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The    Gas    Engine    in    Iron    and    Steel    Works. 

Modern   Devolopmont   in    PoM'er    Generation. 


By    T.    U.    .>U»ltI.I-:V,  D.So.,    >I.I..^Ic€:li.K. 


Economy  of  fuel  is  tDilay  of  tin-  ulinost  importance.  Tlie  ideal 
for  iron  aiid  steel  works  is,  therefore,  to  contiiu-  the  u.se  of  eoal 
entiiflv  til  tlie  ooke  ovens  ;  the  ga.scs  froin  tliem  antl  from  the  blast 
furnaces  iH'inj;  sufficient,  if  ])ro|ierly  utilised,  to  meet  all  the  demands 
of  the  works  for  power  and  licntinf;  |iur|X)ses.  The  best  prime  mover 
from  the  point  of  view  of  thermodynamic  etliciency  is  the  internal- 


Fio.   1. — 1.3.")0  B.H.P.  (iAs  Enoink  Dkivino  .\ltern.\tor 


combustion  engine,  and  in  the  large  gas  engine  the  ironworks  engineer 
has  an  ajiparatus  which  can  be  obtained  in  sufficiently  large  power 
vinita,  avoids  tlie  losses  inherent  in  boilers  and  steam  engines  (or 
turbines),  and  its  modern  form  gives  as  reliable  a  serWce  as  they  do. 
The  capital  cost  of  the  large  slow-speed  gas  engine,  with  its  fomida- 
tions  and^engine  house,  is  certainly  very  high.  Nevertheless  that  its 
liigli  fuel  economy  and  low  running  costs  justify  the  initial  outlay 


engines,  selecting  as  the  best  ty|x^  the  horizontal  double-acting 
engine,  working  on  the  four  stroke  cycle.  While  adhering  to  that 
tyj)e  the  lirm  have  since  introduced  many  important  improvements 
in  details. 

The  standard  Galloway  gas  engine  has  two  cylinders  arranged 
in  tandem,  so  that  the  crankshaft  receives  an  impul.se  each  stroke, 
as  in  a  double-acting  steam  engine.  The  engine 
can  bo  arranged  to  work  eithi^r  on  Idast  furnace 
or  coke  oven  gas,  or  on  a  mi.\ture  of  the  two. 
and  is  supplied  to  iron  and  steel  works  for  blowing 
air  for  the  l)last  furnaces,  and  for  driving  elec- 
trical generators,  both  direct  and  alternating- 
current  types.  In  the  present  article  the  engine 
employed  for  electrical  generation  only  is  de- 
scribed. 

The  powers  usually  rec|uired  so  far  have  been 
from  1, ()()()  n.ir.p.  to  2,0IM)  b.h.p..  the  speeds 
Ix'ing  107  to  94  revs,  per  min.  The  two-cylinder 
tandem  engine  can  be  built  in  sizes  up  to  ."{.OOO 
B.H.P.,  and  still  larger  powers  up  to  6,000  b.h.p. 
are  obtained  by  using  "  twin  tandem  "  engines 
working  U])on  a  common  crankshaft — i.e.,  there 
are  two  cranks  and  four  cylinders.  A  photo  of 
a  typical  engines  is  given  in  l^'ig.  1,  with  a  longi- 
tudinal section  in  Fig.  2. 

The   generator  is  mounted   upon  the   engine 
crankshaft,  between  the  engine  frame  and   the 
outer  bearing,  or  between  the  two  engine  frames 
in  twin  tandem  engines.     The  necessary  fl^-whoel 
effect    may   in  some  cases  fje  embodied  in  the 
generator  itself,  but  usually  a  separate  fly^vheel 
is  advisable    mounted  on  the  shaft  beside  the 
rotor  of  the  generator,   to  which   it  may  with 
advantage   be    bolted.      Tite  number  of  crank- 
shaft journals  is  thus  limited  to  three  for  single  tandem  or  four 
for  twin  tandem  engines,   with   consequent  comparative  freedom 
from  alignment  difficulties. 

The  engine  is  arranged  with  its  principal  fixed  members  in  the 
following  order :  Main  frame,  front  gas  cylinder,  intermediate 
distance  piece,  rear  gas  cylinder,  and  rear  guide.  The  cylindera  are 
secured  at  their  ends  to  the  adjacent  frame  members,  which  carry 


Fig. 


-Section  of  Galloway  Gas  Engise. 


s  proved  by  exjjerience,  and  is  reflected  in  its  increasing  use  in  iron 
and  steel  works  both  on  the  Continent  and  in  this  country.  Re- 
markable evidence  of  the  success  of  the  large  ga.s  engine  was  given 
in  two  important  reports  presented  in  September,  1919,  to  the  Iron 
and  Steel  Institute. 

Details  of  Modern   Design. 
Messrs.  Galloways,  Limited,   after  a  careful  study  of  the   best 
Continental  practice,  took  up  in  1909  the  construction  of  large  gas 


their  entire  weight,  the  cylinders  ha\-ing  no  contact  with  the  founda- 
tions. The  main  frame  is  rigidly  boIt«d  to  the  foundations.  The 
distance  piece  and  the  rear  guide  are  free  to  slide  on  machined  sub- 
bed plates,  so  that  free  expansion  of  the  engine  is  permitted.  The 
engine  when  working  at  any  load  is  thus  absolutely  free  from  expan- 
sion stresses.  The  frame  is  of  cast  iron,  and  rests  on  the  founda- 
tions along  its  entire  length.  The  sides  are  in  the  form  of  box 
girders,  each  carrying  a  crankshaft  bearing.     The  side  walls  are 
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made  high,  so  that  the  piston  load  produces  only  direct  stress  in 
the  frame,  unaccompanied  by  bending.  The  main  bearings  are  each 
in  four  parts,  of  cast  iron  lined  with  white  metal,  the  two  side  steps 
being  adjustable. 

The  upper  part  of  the  frame  and  distance  piece  are  open,  so  allow- 
ing easy  access  to  the  cross-heads  and  piston  rod  packings.  The 
elide  surfaces  for  the  cross-heads  are  sufficiently  low  to  enable  the 


Fic;.  3. — Section  of  Cylinder  and  Valves. 

cj'linder  covers  and  pistons  to  be  ea,sily  ^vithdra■«^^.  The  cylinders 
and  frame  meml^ers  are  connected  by  circular  spigot  joints  con- 
centric ■nith  the  cyhnder  bores  and  the  slides  in  the  frames,  so 
ensuring  accurate  alignment  of  the  whole  engine. 

Cylinder  Construction. 

The    patented    built-uj)    cylinders    embody    several    features    of 

special  interest.     The  casting  of  a  large  cylinder  with  its  water 

jacket  in  one  piece  presents  great  difficulties,  and  there  is  much 

risk  of  severe  internal  stresses  in  the  casting  and  also  stresses  in 


flange .  Uniformly  dense  and  sound  metal  is  thus  ensured  at  the  valve 
ports  at  6o(7i  cyhnder  ends.  Thcsteel  jacket  casing  which  completes 
the  water  jacket  round  the  cylinder  barrel  is  made  in  two — or 
more — parts  heavily  bolted  together  longitudinally,  so  as  to  make  a 
water-tight  joint  on  rubber  rings  placed  in  grooves  on  the  cylinder 
end  castings.  Tliis  method  of  jointing  permits  expansion- of  the 
cyhnder  barrel  relatively  to  the  jacket  to  take  place  \nthout  stress 


Fig. 


-New  Type  of  Exhaust  V.alve  Box. 


Cleaning  holes  on  the  jacket  casing  enable  the  water  spaces  to 
be  washed  out  and  the  W'hole  casing  can,  if  required,  be  easily 
removed,  affording  very  ample  access  to  the  water  spaces  for  removal 
of  any  deposit, 

A  liner  of  special  cast  iron  is  forced  hydraulicaUy  into  the  two 
main  cylinder  castings  and  a  central  collar  on  the  Uner  fitting 
into  recesses  in  the  flanges  by  which  the  cj'hnder  halves  are  bolted 


Fig.  4. — New  Type  of  Plston. 


Fig.  6. — Section  of  Cylinder  and  Valve  Gear. 


working  due  to  unequal  expansion  of  the  barrel  and  the  water 
jacket.  The  Galloway  cyhnder  body  {see  Fig.  3)  is  divided  into 
two  main  parts,  and  the  central  portion  of  the  outer  shell  closing 
the  wat«r  space  is  formed  by  a  detachable  mild  .steel  casing.  The 
division  of  the  cyhnder  greatly  simphfies  the  casting,  and  has 
an  important  additional  advantage.  Each  half  is  cast  vith  its 
axis  vertical,  the  end  containing  the  valve  ports  being  lowermost 
in  the  mould,  and  a  large  head  of  metal  is  cast  above  the  central 


together  absolutely  prevents  subsequent  movement.  Wear  of  the 
liner  is  very  slight,  but  if  in  course  of  time  renewal  becomes  ad- 
visable, a  new  liner  can  be  fitted  at  little  expense. 
Plston  Arrangement.s. 
The  pistons  (Fig.  4)  are  of  cast  iron  ;  their  faces  are  coned,  the 
corners  are  well-rounded,  and  sudden  variations  in  the  thick- 
ness of  the  metal  are  avoided.  They  include  an  interesting 
patented  feature,  viz.,  the  casting  in  of  pairs  of  internal  diagonal 
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ribs  wlikli  luiu-c  the  jjisKm  against  (Icllcition  and  tluis  cliininatP 
deleterious  iK-nding  stresses.  The  cast-iron  piston  rings  are  self- 
springing,  and  their  oonstruetion  is  sneh  as  to  give  a  uniform  and 
known  pressure  all  round  the  cireumfercnce.  The  (lalloway  piston 
has  l)een  most  sueeessful  in  freedom  from  eraeks  and  other  troubles. 


rods.  Tlie  inijiroved  metallic  ]iackings  introduced  by  Galloways, 
Ltd.,  for  the  piston-rod  glands  are  characterised  by  great  simplicity 
and  high  efficiency.  The  cast-iron  segmental  rings  which  bear 
on  the  rod.  the  spring  rings  iH'hind  them  and  the  rings  which 
locate  them  a.xially,  while  leaving  the  packing  free  to  follow  any 


l"u;. 


-l.S.")')  H.H.I'.  Gas  Engine  fok  driving  D.C.  Generator. 


The  method  of  fixing  the  piston  on  the  piston  rod  is  also  a  Gallo- 
way i)atent.  The  boss  is  deep  and  is  ti-xed  between  coned  nuts 
on  the  piston  rod.  This  jiermits  of  longitudinal  adjastment  of 
the  piston  on  the  rod,  so  that  the  piston  rings  may  work  exactly 
edge  to  edge  with  the  ends  of  the  liner  when  running. 


slight  deflection  of  the  rod,  are  carefully  gi-ound  to  size,  and^the 
rings  of  each  form  are  strictly  inter-changeable.  Assembly  of  the 
])arts  is  thus  easily  effected.  The  complete  packing  can  te  with- 
drawn as  a  single  unit  for  insjjection  and  cleaning,  no  special  "guide 
box  being  neceissary. 


Fig.   .">.  — L.mii;k  (,As   Knginks  driving  Ai.tkrnatoks 


The  pistons  and  rods  are  water-cooled,  water  under  pressure 
being  Jed  into  the  hollow  piston  rods,  thence  into  the  pistons  and 
out  a^ain  by  the  rods.  The  water  enters  and  leaves  by  rocking 
pipes   connected   with  the   coupling   between  the  front   and   back 


C'R.iXKSHAFT. 

The  crank-shaft  is  of  the  sweep  crank  tyjx?.  The  crank  webs 
and  crank  pins,  and  as  a  rule  the  balance  weights  also  form  a  single 
steel  casting,  secured  to  the  shaft  by  shrinking. 
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Valves  and  Valve  Gear. 
'  Improvements  in  the  valves  and  valve  gear  have  been  in  the 
direction  of  greater  simpHcity  without  sacrifice  of  efficiency.  The 
valves  are  of  the  mushroom  type.  The  inlet  valve  spindle  at 
each  cylinder  end  carries  a  main  inlet  valve  and  a  gas  inlet  valve, 
the  latter  being  spring  mounted  so  that  even  if  the  distance  between 
the  valve  seats  should  change  by  wear  or  otherwise,  both  valves 
may  still  seat  tightly.  The  exhaust  valves  are  not  water  cooled 
in  spite  of  their  large  size.  The  patented  e.xhaiLst  valve  box 
(Pig.  5),  however,  consists  of  separate  inner  and  outer  casings 
and  valve  seat,  all  of  which  are  carefully  water-cooled.  An 
improved  patented  aiTangement  of  the  joints  between  the  valve 
box  and  cylinder  and  between  the  inner  casing  a-id  the  valve  seat 
has  also  been  introduced,  by  which  should  leakage  of  gas  or  water 
occur,  it  at  once  becomes  e\'ident.  The  detection  of  a  gas  leak,  in 
particular,  at  the  former  joint  is  important,  as  if  unchecked  it  may 
cause  the  cvlinder  to  crack. 


I'll.;,   i). — Servu  .^Iutok  Guvernor. 

["The  valves  are  oj:)erated  by  four  cams  keyed  on  a  longitudinal 
cam  shaft,  which  is  driven  from  the  crank-shaft  through  a  lay- 
shaft  and  cut  gears  running  in  oil  baths  (see  Fig.  6).  Each  cam 
ojjerates  both  the  inlet  valve  and  exhaust  valve  at  one  cylinder 
end.  The  valve  rods  are  connected  directly  to  the  valve  levers, 
and  the  whole  gear  is  very  simple  and  smooth  working.  It  is  quite 
unaffected  by  expansion  of  the  engine. 

Governing  Arrangements. 
The  governing  arrangements  are  simple  and  effective.  Governing 
is]^effected  by  throttling  the  air  and  gas  supply  at  points  near  each 
inlet  box.  The  gas  and  air  throttles  are  so  linked  that  at  light  loads 
the  gas  is  more  throttled  than  the  air,  thus  the  quaUty  as  well  as 
the  quantity  of  the  charge  is  altered.  The  governor  gear  is  free 
from  trip  devices  and  qiute  independent  of  the  valve  gear.     Air 


and  gas  are  supplied  during  the  whole  of  the  suction  stroke  at  all 
loads.  For  operating  the  throttle  valves  a  governor  of  the  servo- 
motor type  has  been  adopted  by  which  great  power  is  obtained, 
and,  at  the  same  time,  friction  is  almost  completely  eliminated.  A 
comparatively  small  centrifugal  governor  is  employed  to  ojierate 
a  small  balanced  valve  which  controls  the  supply  of  oit  under  pres- 
sure to  one  end  or  the  other  of  a  relay  cylinder.  The  oil  pressure 
on  the  piston  of  the  relay  cylinder  provides  ample  force  to  move 
the  throttle  valves.  The  oil  pressure  is  maintained  by  a  gear  wheel 
pump  driven  from  the  camshaft.  The  piston  of  the  servo-motor 
cylinder  (Fig.  9),  and  consequently  the  throttle  valves  connected 
thereto  through  a  system  of  links  follow  immediately  and  propor- 
tionately the  movements  of  the  governor  sleeve.  Ignition  is  effected 
by  ignition  plugs  of  the  low-tension  make-and-break  tyjje,  three  of 
«hich  are  provided  at  each  cylinder  end. 

Starting. 

The  starting  of  the  engines  is  effected  by  compressed  air  usually 
at  220  lbs.  per  square  inch  pressure.  A  distributing  valve  operated 
from  the  camshaft  controls  the  admission,  cut  oft',  and  release  of  the 
air.  The  starting  gear  is  in  action  only  during  starting,  being 
easily  disconnected  when  the  engine  has  started. 

The  Galloway  gas  engine  has  been  installed  \\-ith  great  success 
both  for  electric-power  generation  and  blast-furnace  blomng.  The 
0[jeration  of  the  engine  shows  that  these  engines  are  quite  as 
reliable  as  good  steam  engines,  and  parallel  running  of  alternators 
is  satisfactorily  accomplished. 

Given  clean  gas  (with  modern  gas  cleaning  plants  the  dust  con- 
tents may  easily  be  reduced  Ijelow  0.01  gm.  per  cubic  metre)  suc- 
cessfiil  runs  of  six  to  twelve  months  (day  and  night)  without  over- 
haul have  been  made,  and  examination  at  the  end  of  these  periods 
has  shown  the  tool  marks  still  \'isible  on  the  cylinder  liner,  the 
piston  rings  and  pistons  in  excellent  condition,  the  carbon  deposit 
on  the  cylinder  covers  and  piston  faces  not  more  than  1-16  in. 
thick,  and  the  crank  pin,  crosshead,  and  main  journals  in  excellent 
condition. 

The  heat  consumption  of  the  Galloway  engine  does  not 
exceed  10,000  B.T.U.  per  B.H.P.  hour  at"  normal  full  load, 
and  by  the  use  of  boilers  heated  by  the  exhaust  gases  still 
higher  thermal  economy  can  be  realised.  The  water  consumption 
of  gas  engines  in  comparison  with  that  required  for  steam  con- 
densing plant  is  low,  teing  7  to  10  gallons  jjer  B.H.P.  per  hour. 

Much  remains  to  be  done  in  the  economical  utilisation  of  coke 
oven  and  blast  furnace  gases  with  the  consequent  elimination  of  coal- 
burning  plant.  The  capabilities  of  the  large  gas  engine  for  this 
purpose  should  not  be  overlooked,  as  the  modern  tendency  is  defi- 
nitely towards  fuller  exploitation  of  available  sources  of  heat  supply, 
even  in  sjjite  of  increased  capital  expenditure. 


The  Application  of  the  Electric 
Locomotive  to  Main  Line    Traction.* 

By    Lieut.-Col.    II.    IJ.    O'BKIEN,    D.S.O. 

Effect  of  History  and  Locality  on  Lines  of  Development. 

At  the  present  time  there  are  about  1,200  electric  locomotives  in 
ser\'ice  on  the  railways  of  the  world  Development  natm'ally  was 
first  on  lines  of  using  two  motor-car  bogies  with  a  superstructure 
containing  electric  equipment.  Motors  were  thus  placed  in  super- 
structure and  connected  to  wheels  by  li:ikage  rods,  or  with  the 
motor  armatures  can-ied  direct  on  the  axle.  Improved  design  of 
direct-current  motors  has  led  to  a  tendency  to  revert  to  the  use  of 
the  geared  direct-ciu-rent  motor.  Desire  for  .simplicity  in  the 
construction  of  the  locomotive,  a  much  extended  knowledge  of  the 
design  and  manufacture  of  gears  (the  average  life  of  the  gears  on  the 
Liverpool  and  Southport  line  has  been  300,000  miles,  and  of  the 
pinions  200.000  miles),  and  the  necessity  for  preserving  space  in 
the  sujierstructure  for  control  gear,  has  also  inclined  designers  in 
this  direction. 

It  has  become  general  practice,  owing  to  oscillation,  to  provide 
high-speed  electric  locomotives  with  cai-rying  axles  fore  and  aft, 
whereas  practice  has  shown  that  for  goods  locomotives  no  carrying 
axles  are  necessary.  Excessive  wear  on  curves  due  to  the  low 
centre  of  gravity  of  the  motor  bogies  of  subiu'ban  electric  coaches 
has  led  to  a  desire  to  raise  the  centre  of  gravity  of  the  bogie,  and 
incidentally  of  the  whole  locomotive.  Tliis  can  be  done  by  tilting 
the  motor  at  45  deg.,  but  this  design  is  comparatively  untried  and 
little  is  known  about  its  maintenance  costs.  As,  however,  the 
electric  locomotive  is  designed  u  ith  a  58-in.  wheel  for  better  adhesion 
form  of  tooth  in  gear,  and  lower  journal  sjjeeds,  this  raises  the  centre 
of  gravaty  of  the  motors  by  8  in.  as  compared  \vith  the  usual  motor 

*  Abstract  of  a  Paper  in  the  "Journal"  of_^t_he2lnstitution  of  Elec- 
trical Engineers. 
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bogie  design  for  suburban  services  in  whiili  a  42-in.  wlieel  is  tlie 
maximum  diameter  used. 

The  use  of  bogies  earryinj;  motors,  so  far  as  liigh-speed  electric 
locomotives  are  concerned,  is  an  undesirable  complexity  for  any 
4-motor  unit.  Whei-e  it  is  desirable  to  use  6-motor  units,  an  articu- 
lated 2-6  -1-  6— 2  design  will  be  cheaper  to  build  and  give  better 
ifsults  in  running  than  a  similar  design  with  a  loose  su]K>rstruclure 
carried  on  bogies. 

Higher  s|)eeds  on  up  grades  can  be  maintained  with  the  electric 
locomotive  without  increase  in  the  maximum  draw-bar  stresses 
imposed  on  the  train  couplings,  and  as  the  maximum  draw-bar 
horse-jjower  of  a  typical  British  steam  locomotive  does  not  exceed 
ytX)  H.P.,  it  may  Ix-  safely  assumed  that  for  nuvny  years  no  electric 
locomotive  exceeding  L.'JOl)  draw-bar  continuous  horsepower  will 
be  required  on  English  railways,  if  the  assumption  so  often  made  is 
correct  that  the  wagon  draw-gear  is  stressed  to  a  maximum  by  the 
existing  steam  locomotive  haulage.  It  may  to  further  assumed  that 
no  motor  exceeding  2;)ll  n.r.  is  likely  to  be  required  for  British  railw  ays. 
It  is  impossible  to  enter  fully  into  the  details  of  design,  but  elec- 
trical designers  delight  in  small  screws  which  can  be  and  are  twisted 
off  with  a  powerful  screw-driver  or  spanner  ;  no  set  screw  or  bolt 
in  the  electrical  portion  of  the  apparatus  should  be  less  than  |  in.  in 
diameter,  and  j)rcferal)ly  A  in.  :  except  for  control  and  lighting 
cables  all  conductors  should  either  be  bar  with  bolted  joints,  all 
insulation  being  carried  out  by  mica  sleeves  and  sound  mechanical 
clamps,  or  where  movement  is  es.sential  multi-strand  cable  of 
extreme  flexibility.  The  outward  form  of  most  electric  locomotives 
leaves  nuich  to  to  desired,  and  the  convenience  and  clear  view  of 
signals  of  the  driver  has  to  to  compromised  with  accessibility  of  the 
gear.  The  author  suggests  that  the  trend  of  present-day  design 
indicates  that  all  the  requirements  of  British  main-line  work  could 
to  met  by  one  standard  geared  motor  of  250  li.p.,  one  standard 
wheel  58  in.  in  diameter,  four  standard  gear  ratios  4/1,  3'3/l,  2'6/l 
and  ry/l.  and  four  standard  wheel  arrangements  0—8—0,2—8  —  2, 
0-6-f6-0and2-fi-i-6-2. 

Oper.\th)n. 
The  advantages  of  the  electric  locomotive  are  :  ( 1 )  Mechanical 
efficiency  is  constant  for  any  given  tractive  effort  throughout  the 
life  of  the  locomotive. while  that  of  the  steam  locomotive  diminishes  ; 
(2)  no  coal  and  no  water  has  to  to  carried  ;  (3)  the  mechanical 
efficiency  is  higher  ;  (4)  the  tractive  effort  is  more  even  ;  (5)  the 
repairs  ai-e  smaller  ;  (6)  no  washing  out  of  boiler  or  removal  of 
ashes  requii-ed  ;  (7)  less  cleaning  is  required;  (8)  less  lubricant  is 
required;  (9)  no  detentions  due  to  lack  of  steam  ;  (10)  less  failures, 
causing  interruption  of  traffic;  (11)  more  raj)id  shunting  move- 
ments; (12)  regenerative  liraking  possible;  (13)  no  turn-tables 
required  ;  (14)  cheap  and  efficient  supply  of  electricity  for  lighting, 
cranes,  &c.  ;  (15)  roads  now  used  by  engines  going  to  and  from 
shed  to  turn,  for  water  or  for  coal,  are  available  for  traffic  purposes  ; 
(16)  more  than  half  the  wagons  now  used  for  locomotive  coal  would 
be  freed  for  other  traffic  ;  (17)  owing  to  the  more  continuous  use 
made  of  the  locomotives,  and  the  consequent  smaller  number,  at 
least  33  per  cent,  of  the  locomotive  sheds  and  shed  yards  could  to 
devoted  to  other  purposes  ;  (18)  the  electric  locomotive  within  the 
standard  minimum  load  gauge  of  the  British  Isles  can  be  made 
.50  per  cent,  more  powerful  than  any  existing  steam  locomotive. 
Any  necessity  for  strengthening  bridges  to  meet  the  needs  of  more 
pow'crful  locomotives  could  to  obviated  by  a  general  electrification  ; 
(19)  double  heading  with  a  single  train  crew-  is  possible  ;  (20)  auto- 
matic increase  of  torcpie  \Wth  reduction  in  speed  enables  tonnage 
loading  to  to  maintained,  over  variable  grades  without  reduction  in 
schedule. 

The  disadvantages  are  : — (1)  Liability  of  hold-up  of  all  trains 
due  to  failure  of  current  supply  ;  (2)  difficulty  in  heating  existing 
carriage  stock  ;  (3)  difficulty  in  controlling  acceleration  in  shunting 
operations ;  (4)  difficulties  incidental  to  electric  ojjeration  arising 
from  presence  of  a  trolley  wire  of  third  rail  and  the  collection  there- 
from ;  (5)  difficulty  in  airanging  locomotive  and  stock  workings  to 
give  the  locomotives  the  continuous  use  of  which  they  are  capable  ; 
(6)  a.ssumed  higher  cost  [jer  ton  of  electric  locomotive  as  compared 
with  a  steam  locomotive  of  same  maximum  horse-power. 

The  third  rail  is  a  serious  obstruction  to  the  ordinary  maintenance 
of  the  track  and  intolerable  in  sidings  where  much  shunting  is  done; 
in  these  latter  places,  however,  the  objection  can  to  modified  by 
flooring  the  spaces  tetween  the  tracks  with  wood  at  a  level  only 
an  inch  or  two  tolow  the  level  of  the  top  of  the  third-rail  guarding. 
The  probability  is  that  in  main  line  electrifications  the  third  rail 
will  be  used  where  track  complications  are  not  great  and  where 
little  shunting  is  done  ;  the  trolley  elsewhere.  The  locomotive  will 
therefore  have  to  be  equipped  with  both  bows  and  shoes.  With 
locomotive  operation  of  heavy  trains,  continuity  of  contact  will  to 
essential ;  at  junctions,  ga])S  occur  in  the  third  rail  which  the  shoes 
of  the  locomotive  will  not  span  ;  this  gives  rise  to  severe  jerks  on 
the  train.     Overhead  wires   must   therefore   to  installed  at  these 


points.  The  trolley  wirs  where  installed  must  be  at  least  2  ft 
above  the  loa;ling  gauge  ;  the  bow  must  the  refore  either  ri.se  auto- 
matically wherever  encountered,  and  fall  automatically  on  leaving 
it,  or  if  the  bow  is  permanently  up,  all  ])oints  where  it  might  foul 
the  load  gauge  must  be  c(|uip[)ed  with  trolley  wires. 

in  Great  Britain  to-day  there  exists  two  types  and  three  positions 
of  the  third  rail,  three  direct -current  voltages  and  one  alternating 
voltage.  The  (|ue8tion  of  the  most  suitable  voltage  of  supply  has 
been  frequently  discussed,  but  remains  undecided.  The  author  does 
not  consider  that  the  existence  of  the  comparatively  few  suburban 
electrifications  at  fiOO  volts  or  1,200  volts  should  militate  against 
the  adoption  of  a  standard  1,. 500  volts.  The  use  of  1,. 500  volts  for 
electric  traction  is  solelj'  desirable  for  the  sake  of  future  main-line 
electrification  work  ;  as  this  tiAd  is  practically  untoifched  the  first 
extensive  electrification  caiTied  out  is  likely  to  standardise  both 
voltage  and  third-rail  position. 

The  cost  of  electric  locomotives  is  undoubtedly  high,  but  the 
author  suggests  that  this  high  cost  is  due  to  the  expt^ri mental  natures 
of  the  designs  and  the  small  numbers  built.  The  cost  of  an  electric 
locomotive  built  in  large  quantities  and  to  standardised  designs 
should  not  exceed  that  of  a  steam  locomotive  capable  of  doing  the. 
same  work  by  more  than  50  jjer  cent,  at  the  highest.  Any  com- 
jjaiison  made,  to  to  of  value,  must  to  based  on  draw-bar  horse- 
power. 

F"iNANca;Ai.  Aspect. 

In  deahng  with  the  financial  aspect  of  the  substitution  of  electric 
for  steam  locomotives,  various  writers  have  drawn  deductions 
favourable  to  electrification  from  general  figures  applying  to  the  whole 
of  the  railways  of  (ireat  Britain  or  the  Tnitx'd  Kingdom.  The 
author  suggests  that  even  as  indicating  tendencies  only  such  figures 
must  to  taken  with  caution.  In  the  Paper  he  considers  the  financial 
as[)ect  of  electrifying  the  I^ancashire  &  Yorkshire  Railway  as  a 
whole,  a  total  of  1,600  miles  of  track.  The  salient  points  arising 
from  these  rough  estimates  are  the  very  large  proportions  of  the 
total  capital  exi)enditure  debited  to  the  transmission  (11-2  jjcr  cent.), 
track  (40  per  cent.),  and  locomotives  (25  j)er  cent.),  and  the  very 
clear  indication  given  of  the  substantially  greater  return  on  capital 
expenditure  which  would  be  obtained  by  retaining  operation  by 
those  services  on  which  the  expenditure  per  mile  for  fuel  and  repairs 
was  low.  If  electrification  is  to  to  regarded  from  the  point  of  view 
of  economy  in  operation  denser  traffi.c  areas  must  be  sought  than  are 
offered  by  the  whole  Lancashire  and  Yorkshire  system,  dense  as  is 
its  traffic  compared  with  the  average  for  England  and  Wales.  On 
the  other  side  of  the  scale  are  the  improved  facilities  offered  for  the 
movement  of  traffic  and  the  possibilities  of  increased  revenue. 
It  appears  probable,  therefore,  that  immediate  electrifications  will 
to  limited  to  densely  trafficked  sections  of  the  main  line  when  a 
maximum  continuous  use  can  be  obtained  from  both  locomotives 
and  track  equipment. 


The  Baudot  Printing  Telegraph 
System. 

The  issue  of  a  second  edition  of  the  "  Baudot  Printing  Telegra])h 
System,'-  by  Mr.  H.  W.  Pendry,  is  fully  justified  by  the  extension  of 
the  use  of  that  system  in  this  country,  the  impro\ements  made  in  the 
appiratus,  and  the  g?neral  adoption  of  the  first  edition  as  a  class 
manual. 

The  descriptions  and  diagrams  of  somewhat  intricate  instruments 
and  connections  are  so  clear  that  it  is  possible  to  obtain  a  good 
knowledge  of  the  system  from  the  book  alone,  without  (as  is  so  often 
the  case)  the  necessity  of  seeing  and  using  the  instruments  tofore  the 
information  in  the  book  can  be  said  to  have  been  usefully  assimilated; 

Of  the  new  matter  introduced  the  most  notable  is  that  treating 
of  the  Murray  phonic  motor  and  of  the  (lulstad  relay.  The  chapters 
on  Duplex  Baudot  and  Baudot  rejieaters  has  toen  enlarged.  The 
number  of  illustrations  and  diagrams  has  toen  increased  from  72  to 
94.  It  is  to  be  regretted  that  in  a  few  cases  worn  blocks  have  been  used 
for  the  illustrations  ;  fortunately  the  photcgraphs  in  question  are 
those  showing  the  exterior  form  of  the  apparatus  and  are,  therefore, 
unimportant. 

The  author  introduces  a  short  note  on  the  necessity  for  co-opera- 
tion between  those  in  charge  of  the  circuits  at  stations  to  obtain  the 
best  results  with  some  diffidence,  on  the  score  that  a  remark  on  the 
human  factor  in  a  treatise  devoted  to  the  exposition  of  a  system  of 
macliine  telegraphy  nught  be  considered  irrelevant. 

In  our  ojiinion,  this  note  is  not  only  relevant  but  might  have  toen 
considerably  amplified.  However  good  a  high  sjx-ed  system  may 
be,  the  advantages  may  easily  to  nullified  by  the  employment  of 
inefficient  or  ill-trained  operators-in-charge,  and  therefore,  any 
matter  tending  to  assist  in  diminishing  the  length  of.  or  ob^nating 
stoppages  and  promoting  smooth  working  is  not  ont  of  place  in  a 
book  of  this  type. 
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What   I   Think   About   the   Year    1920. 


'  ELECTROGYNIC 


The  year  with  which  we  have  just  unregretfully  parted  has  not, 
I  think,  been  a  very  satisfactory  one  for  any  class  of  the  community. 
Even  the  profiteer  has  been  forced  to  disgorge  some  of  his  ill-gotten 
money  by  the  slump  which  is  endangering  the  prosjjerity  and,  in 
some  cases,  the  stability  of  every  industry  in  the  country.  Inspired 
by  a  kind  of  moribund  malignity,  the  last  few  weeks  of  the 
late  imlovely  have  spread  financial  chaos  and  unemployment 
throughout  the  world  ;  and  it  is,  perhaps,  small  consolation  to  the 
millions  who  are  ■ivithin  a  dry  crust  of  starvation  to  know  that 
some  of  the  fur-coated  gentlemen  who  supplied  the  British  artillery 
with  dud  shells  during  the  war  are  at  the  moment  just  a  little  less 
wealthy  than  they  were  at  this  time  12  months  ago. 

I  have  a  personal  grudge  against  the  year.  It  has  brought  to 
naught  a  cherished  plan,  and  in  so  doing  has  made  me  look  rather 
ridiculous  in  the  eyes  of  those  who  are  acquainted  with  my  domestic 
ambitions.  For  many  years  I  have  been  imbued  with  the  true 
spirit  of  the  electrical  zealot,  and  it  has  always  been  my  fixed  and 
expressed  intention  that,  whenever  I  should  be  in  the  happj'  position 
of  requiring  and  acquiring  a  house  of  my  own,  it  should  be  replete 
with  every  sort  of  electrical  convenience  and  luxury.  I  felt  that  I 
could  teach  even  Mr.  Arnold  Bennett  and  Mr.  Beauchamp  a  thing  or 
two  on  the  subject  of  domestic  electrification. 

The  Opportunity. 
The  opportunity  of  realising  my  boyish  dream  came  to  me  in  the 
early  spring  of  1920.  From  the  high-perched  and  circumscribed 
enclosure  of  brick  and  wood,  which  for  many  months  had  afforded 
shelter  to  my  family,  my  eager  ears  caught  whispered  rumours  of 
a  wonderful  garden  city  to  be  established  by  a  group  of  public- 
spirited  men  in  the  Hertfordshire  hills,  about  20  miles  from  London. 
I  made  inquiries,  and  found  the  project  an  exceedingly  fascinating 
one.  The  houses  were  to  be  arranged  on  labour-saving  lines  and 
equipjied  with  all  maimer  of  modern  conveniences.  But  the  most 
attractive  feature  was  the  fact  that  anybody  who  had  bespoken  a 
house  well  in  advance  could,  to  a  very  large  extent,  determine  the 
interior  arrangement.  That  is  to  say,  he  could  decide  what  he 
wanted  in  regard  to  such  matters  as  the  hot-water  system  and  the 
cooking,  heating  and  washing  equipment.  Whatever  one  desired, 
so  long  as  it  did  not  conflict  with  the  general  structural  design, 
could  be  carried  out. 

An  Acceptable  PRI\^LEGE. 

This  pri\alege  was  very  acceptable  to  me  and,  ha^^ng  booked  a 
house  about  nine  months  in  advance  of  the  time  when  I  should 
require  it,  1  obtained  a  plan  and,  with  the  help  of  my  w  ife,  set  about 
the  task  of  organising  an  electrical  home.  I  had,  of  course,  been 
informed  that  electricityjwould  be  available,  and  as  the  Garden  City 
was  within  the  North  Metropolitan  supply  area,  and  only  a  mile  or 
so  from  a  small  town  which  already  draws  current  from  the  mains 
of  this  enterprising  company,  there  seemed  no  reason  to  suppose 
that  my  scheme  would  prove  either  difficult  or  exj^ensive. 

The  standard  hoiLse,  as  designed  by  the  Garden  City  authority, 
was  not  conspicuously  electrical  ;  indeed,  the  only  "  other  appUca- 
tion  "  contemplated  by  the  designers  was  electric  ironing,  for  wliicli 
purpose  an  additional  pendent  lamp-holder  was  to  be  pro\-ided  in 
the  kitchen.  However,  I  was  give^i  to  understand  that  this  meagi-e 
•wiring  was  necessary  in  order  to  keep  the  total  cost  within  the 
Government's  subsidy  regulations,  and  that  the  garden  city  jjeojjle 
were  very  keen  on  domestic  electrihcation,  and  intended  to  encourage 
it  in  every  possible  way.  The  prospective  tenant  could,  of  course 
have  as  many  points  as  he  wished  on  payment  of  the  extra  cost. 

What  About  the  Pkice  ? 

At  the  time  of  these  negotiations  1  could  not  obtain  any  definite 
idea  as  to  the  price  which  would  be  charged  for  electricity.  The 
North  Metropolitan  Supply  Company  couldn't  tell  me,  becaase  they 
were  not  going  to  supply  direct,  but  in  bulk  to  the  garden  city,  who 
would  retail  the  current  to  residents.  The  Garden  City  authority 
would  not  give  me  a  definite  figure,  but  said  that  the  charge  would 
be  as  low  as  possible.  This  was  seven  or  eight  months  ago.  I  was, 
however,  too  keen  on  realising  my  electrical  ambition  to  to  deterred 
by  lack  of  a  little  information,  so  I  proceeded  with  my  plans. 

The  kitchen  was  to  be  equipped  ^^ith  an  electric  cooker  and 
copper,  while  there  was  to  to  a  radiator  in  every  room  except  the 
living  room.  The  water  supply  was  to  be  heated  electrically.  As 
the  supply  pressure  was  220  volts  alternating,  I  considered 
it  desirable  to  specify  certain  elaborations,  such  as  a  separate 
double-pole  switch  control  for  aU  heating  and  cooking  points.  Every 
piece  of  apparatus  would  also  have  to  to  earthed.  This  was  es- 
pecially necessary  as  all  floors  on  the  ground  floor  of  the  house  were 
either  tiled  or  made  of  patent  composition. 


A  Beautiful  Dre.\m. 

It  will,  of  course,  to  understood  that  the  use  of  electric  cooking, 
water  heating  and  fires  would  affect  the  actual  construction  of  the 
house,  since  there  would  be  no  need  of  a  kitchen  range,  chimnej's, 
fireplaces,  &c.,  except  in  the  li\'ing  room. 

With  the  feeling  that  1  was  at  last  on  the  high  road  to  electrical 
happiness,  1  sent  in  a  list  of  what  I  wanted,  and  entered  upon  a 
period  of  patient  waiting  for  the  consummation  of  my  hopes. 
Although  it  is  now  several  months  since  these  mattera  were  arranged, 
and  only  two  months  before  my  house  is  supposed  to  be  finished, 
I  am  still  without  the  definite  information  which  I  lacked  at  the 
tegimiing.  The  other  day  1  wrote  to  the  secretary  of  the  Garden 
City  and  asked  whether  they  had  yet  decided  upon  a  price  for  electric 
current.  In  reply  I  was  told  that  they  couldn't  very  well  do  this 
until  the  place  was  a  going  concern,  and  they  were  in  a  position  to 
assess  the  probable  load.  They  were  even  uncertain  as  to  when  the 
supjjly  would  he  available,  since  they  had  not  yet  obtained  the 
cable  necessary  to  connect  up  with  the  North  Metropolitan  net- 
work. 

A  Terrible  Quandary. 

Here  was  1  in  a  terrible  quandary.  1  had  eliminated  the  kitchen 
range  and  fireplace  in  favour  of  electricity,  which  would  in  all  pro- 
bability not  to  available  for  a  considerable  time,  and  only  then  at 
a  charge  which  might  to  absolutely  prohibitive.  Dare  I  chance  it  ? 
Could  I  ask  my  wife  to  take  the  risk  ?  I  could  not  fall  back  on  gas, 
the  usual  pis  alter  of  the  electrical  enthusiast,  tecause  there  would 
to  no  gas  supply  for  jjerhaps  a  year.  (Needless  to  say,  this  matter 
was  also  in  the  hands  of  the  Garden  City,  and  my  only  consolation 
lies  in  the  fact  that  the  gas  supply  has  been  handled  even  more 
incomjjetently  than  the  electric.)  I  had  to  make  a  decision 
quickly,  because  my  house  was  growing  daily,  and  would  soon  to  too 
far  advanced  for  the  fundamental  alterations  to  wliich  every  cruel 
circumstance  was  driving  me.  On  the  last  day  of  the  old  year  I 
made  up  my  mind,  and  telephoned  to  the  Ciarden  City  people  asking 
them  to  ])ut  in  the  coal  range  and  aU  the  other  obsolescent  equipment 
with  which  1  had  vainly  imagined  I  could  dispense.  My  house  is 
now  like  the  other  houses  in  the  neighbourhood,  and  its  only  title 
to  the  epithet  "  labour-saving  "  will  lie  in  the  absence  of  a  whitened 
threshold  to  the  front  door. 

My  Triple  Sacrifice. 

Perhaps  I  lacked  courage,  but  I  think  it  needs  more  than  the 
ordinary  human  allowance  of  this  divine  quaUty  to  enable  one  to 
face  w  ith  contented  equanimity  the  possibiUty,  if  not  the  probability, 
of  having  to  live  for  weeks  or  months  -Hithout  any  means  of  light  or 
warmth  or  food  preparation,  and  subsequently  of  paying  an  exor- 
bitant price  for  a  belated  supjjly  of  electricity. 

Not  only  have  I  had  to  sacrifice  a  long-cherished  ambition  and 
the  comfort,  convenience  and  cleanliness  of  my  new  home,  but, 
worse  than  all,  I  have  lost  the  resi^ect  of  my  friends  and  relations. 
Foolishly,  perhaps,  I  had  talked  a  good  deal  about  the  electrical 
delights  of  my  future  home,  and  had  even  exhibited  illustrations  of 
some  of  the  appliances  which  1  proposed  to  install.  And  now,  when 
I  am  asked  how  my  house  is  getting  on  (the  question  is  as  frequent  as 
"  How  are  you  "  ?),  and  whether  the  electric  cooker,  &c.,  are  installed, 
I  have  to  confess  that  my  ingenious  schemes  have  fallen  through, 
and  that  my  anxious  thoughts  are  at  present  engaged  in  the  attempt 
to  solve  the  problem,  with  wliich  1  shall  soon  be  at  painfully 
realistic  grips,  of  frying  the  morning  bacon  without  the  aid  of  gas  or 
electricity.  The  subject  of  coal  accommodation  has  also  acquired 
a  sudden  and  sinister  interest. 

Old  King  Coal. 

My  wife  is  in  a  sort  of  "  I  told  you  so  "  mood,  and  has  reminded 
me  several  times  that  she  had  always  thought  that  electric  cooking 
was  a  snare  and  a  delusion,  and  that  we  should  be  much  wiser  to 
employ  the  traditional  means  of  fug  and  food-spoilage. 

In  the  circumstances  lean  hardly  be  expected  to  do  otherwise  than 
curse  the  recently-departed  year,  which  has  brought  ruin  and  ridicule 
upon  my  dearest  schemes.  The  drama  opened  pleasantly  enough  in  the 
spring,  "and  the  curtain  was  finally  rung  dowii  upon  the  tragic  scene 
on  December  31st.  I  have  entered  upon  the  year  1921  with  a  faint 
contempt  in  my  heart  for  former  enthusiasms  (this  attitude  is  the 
only  cure  for  disappointed  ambition),  and  a  determination  to  emulate 
the"  spirit  of  that  sooty  sovereign  who,  in  spite  of  his  dark  associa- 
tions, has  always  been  considered  the  very  type  and  embodiment 
of  irresponsible  merriment.  For  are  we  not  assured  that 
"  Old  King  Coal  was  a  Merry  Old  Soul "  ? 

His  pipe  was  not  a  gas  pipe,  and  it  is  perfectly  clear,  both  from 
internal  and  external  evidence,  that  his  bowl  had  no  connection 
with  scientific  lighting. 
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The   Physical    and    Optical    Societies'   Annual 

Exhibition. 


(Continued  from  p.  8U.) 


CREED  &.  COMPANY,  LTD. 

Very  givat  interest  was  taken  in  the  stand  of  Messrs.  Crekd  & 
('OMPANV.  who  cxiiibited  a  complete  working  set  of  their  high-speed 
printing  telegraph  system.  This  consisted  of  a  Kleinschmidt 
iK-rf orator  for  preparing  the  ])unched  Wheatstone  slip,  a  Creed  motor- 
driven  transmitter,  a  Creed  receiver  of  new  design,  not  requiring 
compressed  air,  together  witli  tlie  latest  pattern  of  Creed  printer, 
«hich  was  shown  working  at  speeds  up  to  200  words  per  minute. 

At^  8  p.m.  on  both  evenings  of  the  exhibition  the  api)aratvis 
was  shown  printing  the  ])ublic  news  message  sent  out  by  radio 
telegra]>liy  from  the  Admiralty  radio  station  at  Hoi-sea  Island,  near 
Portsmouth.  A  snuvll  aerial  had  been  erected  on  the  roof  of  the 
Imj5Crial  College,  and  the  received  signals,  after  being  amplified  by 
six  triotle  \-alves,  were  made  to  actuate  a  Carp»'nter  relay  of  >S00  ohms 
i-esistance,  and  the  i-elayed  current  from  a  local  battery  was  caused 
to  operate  an  ordinary  P.O.  relay  and  t!i-eed  receiver  in  cascade. 
The  demonstration  was  con\pletely  successful  ;  the  received  punched 
slip  on  being  passed  througli  the  Creed  printer  revealing  a  complete 
absence  of  errors. 

As  the  Creed  set  was  also  vised  for  demonstrations  of  the  reception 
at  high  sjieeds  of  locally-transmitted  signals,  advantage  was  not 
taken  of  the  highly  ingenious  triggering  system  due  to  Captain  L.  B. 


Fig.  4. — Diagram  of  New  Creed  Receiver. 

Turner,  as  difficulty  has  been  experienced  in  making  tliis  arrange- 
ment operate  satisfactorily  at  high  speed  ;  the  sensitivity  of  the 
Carjjenter  relay  employed  being  sufficient  to  make  it  unnecessary 
to  employ  verj'  great  modification,  as  A\ould  have  to  be  done  when  a 
P.O.  relay  of  sufficiently  low  inductance  is  used  in  its  place. 

We  shall  now  give  a  detailed  description  of  the  various  apparatus 
•exhibited 

KLEIN.SCH»nDT   PERFORATOR. 

The  Kleinschmidt  perforator  is  an  in.strument  of  American  manu- 
facture, with  the  standard  typewTiter  layout,  thus  admitting  of  its 
ready  operation  by  anyone  familiar  with  the  typewriter  keyboard. 
The  depression  of  a  key  actuates  a  single  solenoid,  whose  movements 
jx?rf6rm  both  the  pmiching  and  tape  feeding  operations.  The  touch 
is  very  light,  and  a  demonstration  was  given  by  a  Fleet-street 
telegraphist  of  punching  at  70  words  per  minute. 

The    Creed-VVheatstoxe    TRAy'.smiTER. 

The  Creed  motor-driven  A\'heatstone  transmitter  is  designed  for 
use  where  a  steady  uniform  speed  with  easy  adjustments  is  of  prime 
importance.  There  are  three  changes  of  gear — viz.,  low,  medium 
and  high.  The  low  gear  admits  of  a  variable  range  of  speeds  from 
2.5  to  50  words  per  minute  ;  the  medium,  45  to  90  ;  and  the  high, 
80  to  200  words  jier  minute.  A  rheostat  mounted  on  the  solcplate 
provides  for  16  different  speeds  on  each  gear. 

There  is  a  direct  positive  drive  on  the  medium  gear,  and  changes 
ito  the  other  gears  are  quickly  effected   by  unUnking  the  motor 


coupling  and  sliding  the  body  of  the  transmitter  to  the  right  or  left 
in  its  mounting,  until  the  required  gearing  is  in  a  position  to  be 
linked  up. 

The  New  Creed  Receiver. 
The  1020  design  of  Creed  receiver  is  the  outcome  of  continued 
research  on  the  part  of  ]\Ir.  F.  G.  Creed,  with  a  view  to  developing 
a  j)erforator  wliich  can  be  relied  upon  to  reproduce  jjunchcd  slip 
at  a  high  speed  without  the  use  of  comjiressed  air.  It  is  more  simple 
in  construction  than  its  predecessor.  It  consists  of  hvc  principal 
imit.s,  and  a  reference  to  the  adjoining  skeleton  diagram  (Fig.  4) 
will  make  it  clear  how-  these  various  imits  function  in  relation  to  one 
another.  They  are  (A)  the  driving  shaft  and  spur  wheels,  (B)  the 
friction  clutch,  (C)  the  detent  mechanism,  (D)  the  punching  and 
correcting  device's,  and  (K)  the  tape  feed  mechanism. 

The  clutch  shaft  spur  wheel  (1)  is  driven  from  the  main  shaft 
spur  wheel  (2).  Fixed  to  the  clutch  shaft  (4)  is  a  simple  adjustable 
friction  clutch,  B.  one  jJate  of  which  rotates  the  cam  shaft  (6).  Ke- 
vohinc  with  the  cam  shaft  ((i),  and  sandwiched  l)etween  the  cam  (7) 
and  the  clutch,  is  a  detent  (S),  whose  movements  arc  controlled  from 
the  receiving  relay  (not  shown)  by  means  of  the  armature  extension 
(11),  voke  piece  (10)  and  two  detent  plates  (9,  9a).  These  detent 
plates  I5ermit  the  cam  (7)  to  revolve  in  one  direction  for  one  half 
revolution  at  a  time,  the  inner  edge  of  either 
detent  plate  (9  or  9a)  being  advanced  to 
engage  the  detent  (8)  and  hold  it,  thus  caus- 
ing the  plates  of  the  friction  clutch  to  sUj). 
This  it  continues  to  do  until  the  current 
reverses  in  the  relay  and  the  armature  is 
1  attracted  to  the  opposite  ])ole,  carrying  the 
yoke  piece  (10)  with  it,  and  permitting  the 
detent  and  cam  to  make  another  half  revo- 
lution. Thus  it  will  be  seen  that  any  irregu- 
larities imparted  to  the  movements  of  the 
relay  armature  resulting,  for  instance,  from 
interruptions  in  the  line  current  such  as  the 
Morse  code  might  create,  will  be  communi- 
cated in  turn  to  the  yoke  pieces  and  detent 
plates,  and  set  up  corresponding  irregularities 
in  the  sequence  of  lialf  revolutions. 

The  cam  (7),  which  turns  with  the  detent 
(8),  is  double  grooved  ;  the  front  groove  con- 
trolling the  movements  of  the  corrector  rods 
(14,  14«)  and  the  rear  groove  controlling  the 
movements   of  the   punches   (16,  16a).     Be- 
fore the  paper  strip  F  can  be  punched  it  is 
necessary   that   its   forward   feeding   motion 
should    be   momentarily    arrested   to  avoid 
tearing.     To  effect  this,  the  cam  grooves  are 
so  designed   as    to  admit    of    the   corrector 
rod     (14    or     14a)     being      advanced    into 
engagement  with  the  corrector  wheel    (15)  before   the  punch  (16 
or   16o)   touches   the   paper,  and   to  remain   in  engagement   until 
the  punch  is  cleared. 

"  Dot  "  AND  "  D.\sH  "  Mechanism. 

In  the  case  of  the  "  dot,''  the  armature  is  attracted  to  the  opposite 
pole,  carrying  with  it  the  yoke  and  detent  plates,  thus  releasing  the 
detent  and  cam  for  one  half  revolution  and  recording  the  marking 
perforation  on  the  slip  ;  when  the  marking  impulse  ceases  the 
armature  and  detent  plates  are  returned  by  a  spacing  impulse,  and 
the  second  half  revolution  takes  place  and  records  the  spacing  per- 
foration on  the  sUp.  In  the  case  of  the  "  dash,"  the  armature  is 
attracted  and  held  for  a  longer  period,  during  which  time  the  centre- 
holed  sUp  is  feeding  forward  ;  consequently,  assuming  the  speed 
of  the  slip  to  be  in  correct  ratio  to  the  line  sjieed,  the  spacing  per- 
foration recorded  on  the  return  of  the  armature  will  be  correctly 
pmiched  opposite  the  next  centre  hole  to  that  facing  the  marking 
perforation.  The  tajie-feed  spindle  (20)  is  made  to  revolve  in 
correct  ratio  to  the  clutch  shaft  (4)  by  means  of  gears  (1  and  2), 
driving  shaft  (3)  and  worm  gear  (18,  19).  A  small  adjustable  friction 
clutch  (17)  situated  in  the  worm  wheel  (18)  is  cau.sed  to  slip  when 
a  corrector  rod  engages  a  corrector  wheel  and  stops  the  feed. 

Accurate  sjTichronism  between  the  Wheatstone  transmitter  and 
the  new  receiver  is  not  absolutely  necessary.  So  long  as  the  detent 
and  cam  are  revolved  at  a  speed  which  admits  of  two  successive 
half  revolutions  being  completed  somewhere  within  a  period  equi' 
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valent  to  that  of  a  complete  •■  reversal  '  the  conditions  for  accurate 
reception  up  to  any  speed  within  200  or  220  words  per  minute  may 
be  said  to  exist.  It  is  necessary  for  the  centre  hole  in  the  slip  F  to 
be  as  nearly  as  possible  in  line  with  the  corrector  rod  at  the  moment 
of  engagement.  An  error  of  20  per  cent,  is,  however,  permissible, 
and  this  is  taken  up  by  the  corrector  rod  sliding  do^ra  the  face  of 
the  V-groove  in  the  corrector  wheel  and  '•  coiTCcting  '  it  either 
forward  or  backward. 

The  New  Ckeed  Printer. 
The  old  tjTje  of  creed  printer,  kno^TO  as  the  compressor  printer, 
which  is  the"  instrument  most  familiar  to  telegraph  engineers,  was 
shovcn  on  the  stand,  but  was  not  in  operation.     The  disadvantage 


Diagram  of  Nev/  Creed  Printer. 


which  attaches  to  this  instrument  is  that  its  maximum  speed 
(about  120  words  per  minute)  compared  very  unfavourably  vaih  the 
maximum  speed  of  the  Creed  receiver.  Consecjuently  on  lines  where 
the  working  speed  exceeded  125  words  per  minute  it  became  necessarj' 
to  install  two  printers  in  order  to  keep  pace  ^^^th  the  traffic.  The 
new  printer  has  been  designed  ^^ith  a  view  to  raising  the  maximum 
speed  to  that  of  the  receiver,  and  it  was  very  evident  from  the 
repeated  demonstrations  of  the  working  of  the  macliine  that  tliis 
attempt  had  been  wholly  successful,  for  speeds  of  200  words  per 
minute  ^lere  easily  attained,  and  1.50  words  per  minute  seemed  a 
comfortable  working  speed. 

The  present  design  of  printer  embodies  many  new  features,  the 
most  important  of. which  is  the  raising  of  the  maximum  working 
speed.  The   accompanvang  diagrammatic  sketch 
(Pig.  5)  will  explain  the  action    of   the  instru- 
ment. 

The  received  perforated  slip  is  passed  into 
the  printer  at  A  and  out  at  B  ;  while  the  slip 
on  which  the  printing  takes  place  is  drawn 
round  a  rubber-faced  platen  at  C.  The  per- 
forated tape  is  fed  forward  letter  by  letter  in 
a  guide-way  over  a  series  of  ten  pairs  of 
selecting  needles  or  "  selectors."  Each  selec- 
tor operates  a  combination  disc  or  comb  through 
the  medium  of  a  horizontal  actuating  lever,  and 
the  twenty  combination  corabs  are  mounted  side 
by  side  on  a  drum  or  body,  upon  which  they  are 
permitted  to  turn  the  fraction  of  an  inch  in  one 
direction  only. 

Each  of  these  combination  combs  is  slotted 
on  its  edge  with  a  different  arrangement  of  slots, 
and  can  be  made  to  occupy  one  of  two  posi- 
tions, one  of  which,  in  combination  with  other 
selected  combs,  opens  a  longitudinal  slot  in  the 
whole  series  of  twenty  combs,  and  permits  a 
spring-controlled  latch,  or  "  beUcrank,"'  to  drop 
in. 

Passing  through  the  axis   of  the  drum  is  a 
spindle  which  continually  rotates  the  tv-pe-head 
and  "stop"  through  a  friction  clutch.     When 
the   selected  combs    open   a   longitudinal  slot  and  admit  a  bell- 
crank  the  outer  end  of  the  latter  is  projected  into  the  path  of  the 
"stop,"  thus   momentarily  arresting   the   rotating  type-head   and 
causing  the  clutch  to  sUp.     A  cam  on  the  main  shaft  is  timed  to 
actuate  a  "  hammer  "  when  the  type  head  ceases  to  revolve,  and 
thus  cause  it  to  strike  the  back  of  that  particular  tjqie  directly 
opposite  the  paper  ribbon,  and  so  record  an  impression.     There  are 


53  bellcranks  occupying  53  radial  positions  round  the  circum- 
ference of  the  20  combs.  Similarly  there  are  53  typebars  radially 
distributed  roimd  the  typehead,  each  one  of  which  can  be  stopped 
opposite  the  paper  by  causing  its  particular  bell-crank  to  project 
and  arrest  the  ""  stop." 

After  the  operations  of  selecting  and  printing  are  completed  the 
bellcranks  are  restored  by  a  suitable  cam  motion  and  the  "stop" 
and  t^-pe-head  continue  to  revolve  until  the  next  letter  is  selected. 

The  perforated  slip  is  fed  forward  by  a  star-wheel  fitted- to  a  small 
spindle  carrying  a  toothed  wheel,  which  is  rotated  as  required  by  the 
movement  of  a  cam  controlled  rack.  This  rack  is  given  a  forward 
motion  for  feeding  purposes,  but  is  disengaged  from  the  toothed 
wheel  on  its  return  so  that  the  slip  is  always  fed  in  one  direction. 

The  extent  of  the  forward  movement  of  the  rack  is  limited 
by  the  distance  to  the  first  space  signal,  that  is  to  say, 
the  length  of  a  letter.  To  pro^nde  for  this  limjt  there 
is  a  group  of  ten  space  levers  or  "space-stops  "  normally  in  the 
path  of  the  rack,  and  preventing  its  backward  movement. 
Each'  space-stop  is  also  in  the  path  of  one  pair  of  selectors 
and  when  either  needle  of  a  pair  passes  through  a  j;erforation  in 
the  slip  the  corresponding  space-stop  is  moved  out  of  the  path  of 
the  rack.  Hence,  with  any  letter  or  figure  of  the  International 
Morse  Code  there  is  a  clear  backward  path  for  the  feed-rack  until 
it  reaches  a  space  signal  or  a  portion  of  the  perforated  slip  bearing 
centre-holes  only,  in  which  case  the  space-stop  is  not  moved.  It 
will  thus  be  seen  that  the  length  of  the  forward  feeding  movement 
is  controlled  by  the  distance  the  rack  travels  back  to  the  first  un- 
moved space-stop. 

The  ten  pairs  of  selectors  are  moved  in  a  dowTiward  direction  with 
every  revolution  of  the  cam-shaft  by  means  of  a  returning  bar,  and 
are  then  released  and  allowed  to  rise  to  the  paper  under  the  action 
of  small  spiral  springs  (not  showii).  Consequently,  those  selectors 
which  correspond  to  the  peiforated  signal  presented  by  the  slip  are 
permitted  to  pass  through  the  holes  and  complete  their  maximum 
movement,  the  remainder  being  held  back  against  their  springs  by 
the  paper  and  thus  prevented  from  moving  the  combination  combs 
in  any  way. 

The  printer,  of  which  a  view  is  given  in  Fig.  6,  is  moimted 
upon  a  polished  wooden  base  containing  a  drawer  for  accommoda- 
ting a  coil  of  tape  upon  a  reel.  A  motor  of  1  10  horse-power  will  be 
found  to  be  sufficient  for  aU  speeds  ;  the  dri\ing  spindle  should  turn 
in  a  clockwise  direction. 

The  types  are  inked  by  a  small  ink-roller  vertically  mounted  upon 
an  adjustable  pin  and  caused  to  revolve  by  the  motion  of  the  tj-pe- 
head  itself. 

The  Carpenter  Relay. 
The    Carpenter    Relay  plays  an  important  part   as  a  first  link 
between  the   amplified   wireless  impulses  and  the   Creed  receiver. 


Fig.  6. — View  of  New  Creed  Printer  (1920  design). 

The  principle  of  this  relay,  which  has  been  adopted  as  standard 
for  all  Creed  receivers  and  radio  transmitting  keys,  will  be  under- 
stood by  reference  to  Fig.  7.  On  extensions  XS  of  the  cores  of  a 
field-magnet  are  threaded  packets  of  laminations  FN,  FS,  forming, 
the  polepieces  between  which  the  laminated  armature  .4  is  pivotaUy 
mounted.  This  armature  is  embraced  by  the  signals  coil,  which  is 
fixed  and  does  not  move  with  the  armature.     When  the  armature 
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is  at  ipst  some  of  the  flux  goes  strai{;ht  ncross  tho  polar  gaps  as  at 
liC.  l)K  {Vig.ld).  A  proportion,  however,  will  travel  via  the  ])ath 
A')'.  It  will  thus  be  seen  that  the  adjacent  jjolar  faces  of  the  tiekl- 
niagnct  and  armature  have  more  Hux  than  the  distant  faces,  and 
that  the  armature  will  be  held  over  even  though  the  signalling 
curi-ent  which  jjlaced  the  armature  in  that  jjosition  has  ceased. 
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Fig.   7. — Di.\(;k.ams   of   ('arpentkr    Rki.ay. 

On  the  setting  up  of  a  sitmalling  current  in  the  opposite  direction, 
a  sufficient  magneto-motive  foicc  is  provided  to  annul  the  fiux  A')', 
and  to  set  up  a  flux  A"}"  (Fig.  ~h)  in  its  j)lace  ;  thu.s  the  distant 
polar  faces  then  have  more  flux  than  the  adjacent  faces,  and  the 
armature  experiences  a  torque  which  moves  it  as  irdicated  by  the 
arrow. 


Fui.  8. — View  of  C'.\kpenter  Relay. 

No  difficulty  has  been  experienced  in  causing  the  relay  to  operate 
at  H>0  words  j:er  minute  on  a  double  current  circuit,  with  a  current 
of  ()..5  milliampere,  and  a  signals  coil  wound  to  £0  ohms  resistance. 

Fig.  8  shows  the  relay  adapted  for  use  tn  the  Creed  receiver. 

The  Creed  Undulator. 
The  Creed  undulator  consists  erEentially  of  a  trailing  syphon 
recorder.  When  no  current  is  flowing  through  the  galvanometer 
portion  or  "  head  "  of  the  undulator.  the  trailing  ink  syphon  merely 
draws  a  straight  line  on  the  centre  of  the  paper  ribbon,  but  when  a 
signal  is  received  the  syphon  is  displaced  laterally  by  an  amount 
dejjcnding  upon  the  strength  of  the  current  and  on  eitKer  side  of  the 
centre  line  according  to  the  direction  of  the  current.  Thus  a  time- 
current  "  graph  "  of  the  signals  is  recorded  on  the  tape  Hence, 
in  the  event  of  bad  signals  making  their  appearance  on  the 
perforated  tape,  it  is  only  necef sary  to  switch  in  the  undulator  in 
place  of  the  Creed  receiver  for  a  few  mon  enfs,  when  a  glance  at  the 
"  slip  "  will  at  once  show  whether  the  line  signals  are  satisfactory. 

MARCONI-OSRAM  VALVE  COMPANY. 

The  Marconi-Osua.m  N'alve  Company  showed  a  beautiful  selection 
of  triode  valves.  We  also  noticed  that  the  Research  Laboratories 
of  the  General  Electric  Company  exhibited  a  number  of  valves  with 
a  new  type  of  filament.  This  filament  runs  at  a  very  much  lower 
temperature  than  the  ordinary  tungsten  filament  in  the  types  of 
valves  in  general  use.  The  advantages  so  gained  are  of  considerable 
importance.  In  the  liist  place,  the  life  cjf  the  valve  is  much  longer, 
since  at  the  lower  temperature  there  is  little  or  no  disintegration  of 
the  tungsten.  Secondly,  the  watts  required  to  heat  the  filament  are 
reduced  to  about  one-sixth  of  the  usual  values  for  the  same  diameter 
of  filament.  The  advantage  does  not  end  here,  however,  for  the 
increased  strength  resulting  from  loAver  temperature  permits  the  use 
of  finer  filaments,  the  watts  for  heating  these  being  only  about  one- 
twentieth  to  one-fortieth  of  usual  values.  Thus  it  is  possible  to 
work  a  si.x  valve  amplifier  with  a  current  consumption  of  half  an 


ampere  from  a  single  accumulator  cell.  Characteristic  curves  for 
these  valves  are  very  similar  to  those  of  existing  types  in  use 
for  Wireless  Telegraphj\ 

ELLIOTT  BROS.,  LTD. 

Messrs.  Ki.i.iott  liKoTiiKits  .sluiwcd  a  .selection  of  tb<'ir well-known 
instruments.  Among  innovations  we  noticed  a  demonstration 
millivolt  meter  reading  to  150  millivolts  and  provided  with  shunts 
for  Ij  and  1.")  amperes.  Such  instruments  are  useful  for  lecture 
purposes,  ami  we  believe  they  have  not  hitherto  been  manufactured 
in  this  country.  .Messrs.  Elliott  have  also  now  inidertakcn  the  manu- 
facture of  small  high  class  double  current  motors  suitable  for  driving 
whetstone  telegraph  apparatus.  They  are  series  woun<l  and  espec- 
ially made  to  give  the  required  range  of  speed.  This  firm  have 
also  opened  another  new  line,  namely  the  chemical  engraving  of 
nanic  plates  and  diagram  plates.  A  number  of  excellent  sami)le8 
of  these  plates  were  shown. 

(To  be  continned.) 


Correspondence. 

» — 

A  QUESTION  OK  NOMENCLATUKK     WIRE  RADIO. 

TO    THE    EniTOR    OF    THE    EI.KCTHIOIAN'. 

Sir  :  In  view  of  the  fact  that  new  developments  are  fre- 
((uently  given  unsuitable  nicknames  at  an  early  stage  which 
stick  to  them  afterwards,  General  Squier's  letter  on  this 
.subject  in  your  issue  of  December  17th  is  very  opportune. 

The  system  of  telegrajjhy  aiid  telephony  to  which  General 
Sqaier  refers  employs  high-frequency  currents  alorg  special 
conducting  wires  between  the  transmitting  and  receiving 
stations.  The  word  "  radio  "  is,  however,  reserved  for  the 
transmission  of  energy  by  electromagnetic  waves  emjiloying 
systems  the  particular  feature  of  which  is  that  no  special 
conductors  connecting  the  stations  are  necessary.  The 
introduction  of  the  term  "  wire-radio  "  is  thus  giving  to 
"  radio  "  a  new  meaning,  equivalent  to  "  high-frequency 
currents  '"  or  ''  a  system  emi)loviiig  high-fre(juency  currents," 
and  is  objectional»le  for  this  reason. 

The  German  term  ""  high-frecjuency  telephony  and  tele- 
graphy "'  ajipears  to  be  the  most  ajipropriate  of  those  at 
present  in  use.  jarovided  that  the  English  term  "  high  fre- 
quency "  can  be  given  a  definite  meaning.  At  present  this 
term  is  ambiguous,  and  may  mean  a  frequency  of  one  hundred 
or  one  million,  depending  upon  the  context. 

If  the  ambiguity  of  the  term  ''  high  frequency  "  is  unavoid- 
able, I  suggest  that  this  system  should  be  known  as  the  "  MF 
system,"  the  "  F  "  standing  for  "  frequency,"  the  "  M  "  for 
the  usual  prefi.x  "  mega,"  and  the  combination  indicating  a 
system  employing  frequei:cies  in  the  neighbourhood  of  a 
million  cycles  per  second. —  I  am,  &c., 

Greenwich,  ('.  L.  Fortescuf. 

Jan.  17,  1921, 


TO  THE  EDITOR  OF  THE  EI,ECTRICI.-\N. 

Sir  :  The  suggestion  of  your  corres))on(lent,  Maj.-Gen. 
George  O.  Squier,  on  nomenclature  in  your  issue  of  December 
17th  last,  brings  up  a  very  imix-rtant  ]ioint  which  deserves 
to  be  taken  u])  at  this  time. 

.According  to  the  older  theory,  which  some  believe  alone 
deserves  to  be  characterised  as  Maxwellian,  a  "  closed  "  circuit 
even  if  oscillating  at  radio  frequencies  can  never  radiate  energy 
fer  se.  This  is  because  the  electric  and  magnetic  field  energies 
are  wholly  recoverable  as  such.  Such  transfer  of  energy  as 
does  take  place  is  due  to  that  important  factor  which  Maxwell 
designated  as  the  mutual  induction.  In  other  words,  if  energy 
is  lost  to  the  circuit  at  all,  it  necessarily  takes  place  wholly  by 
virtu*^  of  the  magnetic  field  component  ;  for  it  by  no  means 
follows  that  energy  must  be  continuously  transferred  as  in 
the  case  of  electromagnetic  waves. 

From  this  point  of  view,  it  would  be  better,  in  the  matter 
of  nomenclature,  to  keep  to  the  idea  of  "  frequencies  of  the 
order   of   radio."   as  the  Germans  have  done,  rather  than  to 
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suggest  a  Poyntiiig  radiation  piieuomeuon  depeiident  for 
energy  transfer  (or  rather  energy  divergence)  on  a  coincident 
E  and  H  in  the  field  in  proper  time  phase  and  space  phase. 

However,  if  we  are  to  believe,  in  accordance  with  certain 
interpretations  of  the  Lorentzian  deferred  potentials,  that  a 
capacitance  alone  can  radiate  energy  (Bennett),  or  that  an 
inductance  alone  can  radiate  energy  (Bellinger),  then  the  sug- 
gestion of  Maj.-Gen.  Squier  would  be  in  order.  Perhaps  for  the 
sake  of  euphony  the  designation  "  wired  radio  "'  would  then  be 
better  than  "  wire  radio." — I  am,  &c., 

Washington,  B.C.,  Jan.  6.  A.  Press. 


UNDERGROUND  TIE  LINES. 

TO  THE   EUITOE   OF  THE   ELECTEICI.4N. 

Sir  :  I  notice  that  in  the  discussion  at  Glasgow  on  Mr. 
Woodhouse's  Paper,  reported  in  The  Electrician  of  Janu- 
ary 7th,  Mr.  N.  C.  Bridge  is  reported  as  having  said  that  he 
thought  there  was  no  advantage  to  be  gained  in  power  transfer 
lines,  because,  firstly,  the  Kne  might  not  be  u,sed  except  once 
in  a  way  for  a  period  of  a  year,  and,  secondly,  the  amount  of 
generating  plant  necessary  for  the  passage  of  the  energy 
through  the  tie  line  must  be  kept  available  at  both  stations. 

It  is  true  that  for  both  stations  to  get  the  full  advantage  of 
the  tie  line  the  obligation  must  be  reciprocatory,  but  this  does 
not  necessarily  involve  that  the  smaller  station  should  always 
have  the  requisite  amount  of  power  lying  idle,  because  it  does 
not  follow  that  the  time  of  the  year  at  which  the  other  station 
requires  the  power  will  necessarily  coincide  with  the  maximum 
demand  on  the  smaller  station. 

The  point,  however,  which  I  would  like  to  emphasise  is  that 
if  tie  lines  of  this  nature  are  being  considered,  and  if  the 
standing  charge  on  these  tie  lines  is  worked  out  in  terms  of 
so  much  per  nnit.  the  figure  necessarily  comes  very  high, 
because  the  total  number  of  units  jjassed  over  the  tie  line  is  so 
low.  If,  however,  the  standing  charge  on  thetie  line  is  divided 
by  the  total  number  of  units  supplied  by  the  generating  station, 
and  not  by  those  supplied  over  the  tie  line,  a  comparison  is 
then  obtained  in  terms  of  per  unit  with  the  Aotal  costs  of  the 
said  generating  station  ;  and  without  going  now  into  detaDs, 
I  believe,  for  example,  that  it  will  be  found  that  on  a  tie  line 
30  miles  long,  and  capable  of  transmitting  30  per  cent,  of  the 
output  of  the  generating  station,  or,  say,  30,000  k.v.a.,  the 
cost  of  the  tie  line  would  not  add  more  than  3  per  cent,  to  the 
cost  of  the  unit  as  turned  out  by  the  generating  station. 

If  this  be  so — and  I  believe  it  is  capable  of  demonstration — 
then  surely  that  is  a  much  smaller  handicap  on  the  generating 
station  than  even  the  normal  fluctuation  in  the  jmce  of  coal  or 
wages,  and  may  be  looked  upon  in  the  nature  of  an  insurance, 
in  return  for  which  one  may  save  the  whole  of  the  generating 
plant  from  being  seriously  overloaded  for  a  period,  it  may  be 
of  some  months,  resulting,  no  doubt,  in  a  considerable  shorten- 
ing of  its  ultimate  life  ;  or,  alternativi^ly,  one  may  take  on 
3  per  cent,  additional  consumers  (and  thus  pay  for  the  in- 
surance) without  appreciably  diminishing  the  30,000  k.v.a. 
required  to  be  available.  What  one  would  really  do  would, 
of  course,  be  to  put  in  the  tie  line  for  33,000  k.v.a.,  so  as  to  get 
the  .30,000  k.v.a.  after  the  3,000  k.v.a.  for  the  new  consumer 
has  been  deducted. 

Where  transformers  of  the  suitable  pressure  already  exist 
at  both  stations,  the  supply  and  running  of  the  cables  should 
surely  be  a  work  involving  f/reatly  shorter  periods  of  time  to 
carry  out  than  the  putting  down  of  new  generating  plant,  and 
affording  great  opportunities  for  the  iitilisation  of  rough 
labour,  which  in  the  present  state  of  the  country's  finances 
would  seem  to  be  a  good  investment. — I  am,  &c., 

Birmingham,  A.  M.  Taylor, 

Jan.  11th.  Major. 


We  are  pleased  to  advise  you  that  on  our  series  mercury  arc 
rectifiers  used  in  the  United  States,  it  has  been  our  practice 
to  have  the  tubes  self-exciting,  and  there  is  a  small  auxiliary 
rectifier  at  the  lower  part  of  the  tube  for  the  purpose  of  obtain- 
ing continuous  excitation.  Rectifiers  embodying  this  device 
were  put  in  service  in  the  Fall  of  1905,  .since  which  time  we  have 
supplied  over  2,000  rectifiers.  mo.st  of  which  are  still  in  service, 
and  furthermore,  we  are  still  building  them.  The  auxiliary 
arc  is  started  by  shaking  the  tube,  in  early  outfits  by  hand, 
though  later  we  developed  an  automatic  shaking  device  which 
continuously  shakes  the  tube  when  the  alternating  cxirrent 
voltage  supply  is  on  and  the  rectifier  is  not  operating.  The 
bulk  of  these  rectifiers  are  rated  at  50,  75,  and  100  lights  capa- 
city on  the  basis  of  90  volts  per  lamp,  including  line  losses, 
which  would  give  an  output  voltage  of  4,500,  6,750,  and  9,000 
volts,  and  running  amperage  of  4,  5,  and  6.6  amp.  They  have 
been  built  for  varying  frequencies,  from  25  to  140  cycles, 
primary  voltages  up  to  13,200,  and  are  generally  used  for 
operating  magnetite  arc  lamps  on  a  series  circuit. 

So  there  can  be  absolutely  no  question  but  what  it  is  possible 
to  build  self-exciting,  so-called,  mercury  rectifiers. — We  are, 
&c.. 

West  Lynn,  Mass,        General  Electric  Co.,  U.S.A. 
Dec.  27  per  C.  M.  Green. 


VARIABLE  SPEED  ROLLING  MILL  DRIVES. 
to  the  editor  of  the  electrician. 

Sir  :  On  page  523  of  your  November  5.  1920,  i.ssue  in  an 
article  entitled  ''  Variable  Speed  Rolling  Mill  Drives,"  by  Mr. 
W.  E.  Swale  you  publish  a  diagram  entitled  "  Fig.  3,  Scher- 
bius  Milch  System."  Unless  we  are  mistaken,  this  diagram  is 
intended  to  show  the  system  covered  by  the  writer's  U.S. 
Patent  No.  1,306,594,  figure  11.  The  writer  also  described  this 
system  in  an  article  presented  in  June,  1920,  at  a  convention 
of  the  American  Institute  of  Electrical  Engineers,  and  a  dia- 
gram of  the  same  system  is  shown  in  Fig.  12  of  the  writer's 
article.  In  Fig.  3  of  Mr.  Swale's  article  the  electrical  position 
of  the  shunt  winding  and  of  the  regulating  transformer  have 
been  interchanged. 

In  the  Milch  sy.stem  covered  by  U.S.  Patent  No.  1,085,511 
the  frequency  changer  when  used  as  an  exciter  for  a  poly- 
phase commutator  regulating  machine  supplied  the  entire 
field  excitation  while  in  the  writer's  system  the  frequency 
changer  exciter  is  made  much  smaller  and  supplies  only  the 
resistance  drop  of  this  field  winding  in  conjunction  with  the 
rheostat,  while  the  reactance  drop  of  the  field  winding-  is  sup- 
lied  from  the  regulating  transformer. 

We  trust  you  will  pardon  our  calling  your  attention  to  this 
error. — I  am,  &c., 

Schenectady,  N.Y.,  John  I.  Hill, 

Dec.  29.  Induction  Motor  Dept., 

General  Electric  Co.,  U.S.A. 


SELF-EXCITING  MERCURY  RECTIFIER. 

to  the  editor  of  the  electrician. 

Sir  :  There  appears  an  article  in  the  November  19,  1920, 

issue  of  The  Electrician,  page  583,  entitled  "  Self-Exciting 

Mercury  Rectifier,"  in  which  a  small  auxiliary  rectifier  ismain- 

■tained  in  the  rectifier  for  the  purjjose  of  continuous  excitation. 


THE  ENGINEERS'  CLUB. 

to  the  editor  of  the  electrician. 

Sir  :  It  is  extremely  encouraging  to  see  the  efforts  that  are 
now  being  made  by  Mr.  Hill  and  his  colleagues  to  form  an 
Engineers'  Club  in  London,  linked  up  with  other  proposed 
Engineers'  Clubs  in  provincial  cities,  including  naturally  the 
pioneer  of  them  all  at  Manchester. 

Considering  the  fact  that  our  city  is  justly  acclaimed  as 
the  centre  of  the  majority  of  the  World's  human  activities, 
and  that  civilisation  in  its  material  expression  is  mainly  the 
work  of  engineers,  there  should  be  no  special  pleading  re- 
quired to  obtain  a  generous  moral,  intellectual  and  material 
support  for  this  enterprise. 

It  is  therefore  to  be  hoped  that  engineers  will  get  into  touch 
with  Mr.  Hill's  provisional  committee  at  the  earliest  possible 
moment  to  ensure  that  the  scheme  may  be  launched  with  the 
least  possible  delay,  and  that  in  the  near  future  engineers  may 
have  the  finest  club  in  the  country  available  for  recreation, 
social  intercourse,  professional  discussion,  together  with  feed- 
ing and  sleeping  facilities  on  a  level  with  those  to  be  found  at  a 
first-rate  hotel. 


Janl-auy  21,  1921. 
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This  scheme  should  iiiti'rest  not  iirtcIv  the  3,000  engineers 
in  the  citv  who  are  calh'd  for.  liut  at  least  30,000,  and.  in'ihaps, 
many  more  ! — I  am,  6n-., 

London,  Jan.  17.  Raymond  J.  Mitchell. 


A  CHRLSTMAS  TR.\fiKI)V. 

TO   THE    EDITOR    OF   THE    ELECTKRIAX. 

Sir  :  Mr.  Beauchamp,  in  his  let'.cr  in  last  week's  Elp;c- 
TRiciAN,  takes  a  very  extraordinary  line  of  criticism.  He 
condemns  me,  not  for  any  inaccuracy  of  specific  .statement  or 
general  conclusion,  but,  in  effect,  for  daring  to  lay  sacrilegious 
hands  upon  the  spluttering  "  ark  "  of  electrical  (irogress.  It 
appe.vrs  that  1  have  been  guilty  of  profanation. 

Now,  although  I  have  no  intention  of  recanting  (cxce])t  upon 
reasoned  evidence)  the  opinions  expressed  in  the  article  which 
has  incurred  Mr.  Bcauchamp's  wrath,  J  must  certainly  confess 
that  I  did  not  expect  to  be  taken  so  seriously.  1  had  su])posed 
that  the  pur])0.sely  extravagant  tenor  of  my  writings  and  the 
■use  of  the  somewhat  comic  nom-cle-pliinie  "  Electrocynic," 
would  have  preserved  me  from  the  critical  attentions  of  the 
serious  and  lofty-minded.  In  the  circumstances,  there  is 
something  ironical  in  the  fact  that  I  sliould  have  drawn  the 
tire  of  one  of  the  heaviest  guns  in  the  electrical  profession. 

I  am,  it  seems,  an  electrical  "  '  candid  friend,"  a  difficult 
person,  although  well-meaning,  and  no  doubt  useful  to  the 
world."  It  is  gratifying  to  know,  on  Mr.  Beauchamp's  autho- 
rity, that  I  am  useful  to  the  world  ;  but  I  would  rather  have 
b33n  assured  that  my  existence  and  work  were  faintly  beneficial 
t3  the  luiworldhi  cause  of  electrical  development. 

Tiie  stinging  gist  of  his  letter  is  in  the  second  paragraph, 
wherein  he  makes  the  extraordinarv  assertion  that  an  elec- 
trical paper  is  not  the  proper  place  for  the  adverse  criticism 
of  ele"trical  a])ixiratus,  because  such  a  paper  may  be  read  bv 
people  outside  the  industry.  This  extraneous  circulation  must 
be  quite  inconsiderable  ;  but,  in  any  case,  I  am  sure  that  the 
vast  majority  of  engineers  would  dissent  from  Mr.  Beau- 
champ's  startling  proposition.  Where  are  we  to  argue  and 
dispute  if  not  in  our  own  professional  journals  ? 

.Mr.  Beauchamp  suggests  that  the  proper  cour.se  to  take, 
should  one  desire  to  draw  attention  to  constructional  defects, 
is  to  inform  the  individual  manufacturer.  Of  course,  if  one 
were  buying  a  kettle  or  fire,  and  found  evidence  of  bad  work- 
nimship,  one  would  naturally  point  it  out  at  the  time.  But 
what  if  I  want  to  criticise  without  attempting  to  buy,  or  to 
indict  a  system  or  a  class  of  appliances  ?  How,  in  such  cases, 
can  J  avail  myself  of  Mr.  Beauchamp's  procedure  ?  Few- 
manufacturers  would  listen  to  disinterested  criticism,  unless 
made  by  a  personal  friend  or  by  someone  of  high  standing  and 
repute  in  the  industry.  In  any  case,  it  is  obvious  that  wide- 
spread abuses  can  only  be  tackled  by  wholesale  methods 
(('.e.,  through  the  Press),  and  are  entirely  unsusceptible  to 
piecemeal  treatment. 

I  am  ready  and  anxious  to  be  convinced  that  my  allegations 
of  unworthy  manufacturers  were  too  sweeping,  in  which  case 
I  shall  be  pleased  to  array  myself  in  the  white  garments  of 
•peaitence  ;  but  I  am  by  no  means  prepared  to  admit  that  the 
subject  is  too  sacred,  or  is  otherwise  unsuitable,  for  discussion 
in  the  electrical  press. 

As  to  the  effect  of  my  lucubrations,  I  think  Mr.  Beauchain[) 
takes  an  unduly  pessimistic  view.  If  they  discourage  the 
abuses  which  they  castigate,  then  surely  their  predominating 
inflaenee  is  on  the  side  of  the  angels,  even  if  they  do,  in  isolated 
cases,  damp  the  enthusiasm  of  prospective  bu-yers.  I  can 
assure  Mr.  Beauchamp  that  one  of  the  things  most  to  be  feared 
by  the  industr3"is  the  possibility  that  |)roi)aganda  may  outstrip 
manufacture,  and  may  encourage  the  general  use  of  unsatis- 
factory apparatus — a  result  which  would  be  seriously  detri- 
mental tn  the  best  interests  of  electrical  development. 

Mr.  Beauchamp  is  carrying  on  a  very  difficult  task  in  a 
highly  admiralile  manner,  Init  he  is  not  the  only  Richmond  in 
the  field.  .Many  other  people,  including  myself,  are  just  as 
enthusiastic  as  he  is  for  the  progress  of  the  electrical  industry. 
We  do  not,  however,  all  work  on  the  same  lines,  and  I  trust 
that  Mr.  Beauchamp  will  try  to  look  upon  my  serio-comic 
method  of  helping  things  along  with  a  kindly  tolerance  which. 


I  regret  to  say,  was  ab.sent  from  the  final  sentence  of  his  letter, 
wherein  '"  persons  like  '  Klectrif)  Cynic  '  "  are  appealed  to  "  to 
see  that  the  benefit  of  their  energies  and  of  their  experience 
is  applied  to  the  industry  in  such  a  way  that  it  cannot  possibly 
do  harm  .  .  ."  By  the  by  how  can  a  benefit  be  harmfully 
applied  ?— I  am,  &c.,  "  Electrocynic.''  " 

MR.  E.  F.  W.  ALI5XANDERS0N  ON  WIRELESS 
TRANSMISSION. 
to  the  editor  of  the  electrician. 
Sir  :    The  analogy  of  Ale.xandorson's  Rocking  Boat  in  the 
issue  of  December  3rd  last  is  good. 

It  is  in  keeping  with  the  New  Thought  idea  that  if  vou  run 
fast  enough  you  can  catch  up  with  your  earlier  days.  Hence- 
forth the  "  Greatest  Electrical  Corporation  on  Earth  "  de- 
clares the  efficiency  of  a  condenser  for  radiation  is  to  be 
measured  by  its  cubical  contents.  Is  it  not  true  that  the 
'■  electrical  displacement  "  is  measured  by  the  area  of  the  sepa- 
rated surfaces  multi])Iied  by  the  height  ?  However,  in  view  of 
the  recent  radiating  inductance  in  tin;  form  of  a  loop  why  have 
a  condenser  at  all  i  Does  not  each  prove  that  the  other  is 
uiHii'ce.ssary  ? 

That  authorities  should  discover  new  thought  ideas  is  to  be 
exjjected.  but  they  really  ought  to  consult  with  each  other 
before  '"  improving  ''  the  public  mind. — Indeed,  I  am.  Sir,  &c., 
A  Former  Purveyor  of  Trifles. 


THE  TELEPHONE  CRISIS. 

to  the  editor  of  the  electrician. 

S[R  :  In  the  general  outcry  on  the  subject  of  the  telephone 
charges  the  private  house  owner  does  not  seem  to  be  as  vocal 
as  the  business  man.  A  few  years  ago  when  the  Post  Office 
took  over  the  telephones  there  was  a  canvassing  campaign  to 
practically  all  private  houses,  and  though  I  cannot  profess  to 
know  whether  this  service  pays  its  way  or  is  a  charge  on  the 
system  it  may  be  well  to  consider  the  private  users'  case  in 
provincial  districts. 

Individually,  I  live  1  mile  and  1  furlong  from  the  market 
place  of  a  jirovincial  town,  but  the  exchange  is  at  least  another 
furlong  the  other  side  of  the  market  ])lace.  In  the  past  I  have 
paid  £6.  10s.  per  annum  for  500  calls  and  have  as  a  matter  of 
fact  never  been  charged  for  more,  so  I  presume  I  have  always 
used  less.  Under  the  proposed  new  rates  so  far  as  I  under- 
stand them  I  shall  have  an  initial  charge  of  £7.  lOs.,  plus  2 
furlongs  at  2.5s.,  making  £10  in  all,  before  I  have  had  a  call  at 
all,  and  assuming  I  use  only  400  calls  per  annum,  that  means 
a  further  503.,  so  that  my  telephone  instead  of  being  a  con- 
venience, becomes  a  luxury.  Instead  of  the  Post  Office 
telephoning  me  anv  telegrams,  they  will  have  to  send  them  uj) 
tj  me  by  hand  and,  as  this  is  at  present  a  free  service,  and  I 
have  a  fair  number  of  telegrams  every  year,  they  will  have 
some  little  addition  to  their  costs  on  that  score,  besides  losing 
my  small  fee  for  the  telephone.  It  also  seems  to  me  that  if  a 
large  number  of  subscribers  in  provincial  and  .scattered  dis- 
tricts decide  they  cannot  aft'ord  to  go  on  using  the  telephone, 
the  shopkeepers,  who  use  their  instruments  largely  for  re|)lying 
to  customers'  orders  and  calls,  will  also  find  that  they  will  not 
need  their  instruments. 

The  middle  classes,  who,  I  believe,  contribute  rather  more 
than  their  share  to  the  National  Exchequer,  are  in  thousands 
of  cases  looking  for  means  to  economise  and  quite  apart  from 
any  question  of  "  boycott  "  will  certainly  fix  on  this  item  as 
one  they  can  cut  out  of  their  expeniliture  though  admittedly 
at  some  inconvenience. 

We  are  as  a  nation  graduallv  learning  to  do  without  those 
little  extra  comforts  many  of  us  have  found  nice,  and  are  .slowly, 
but  I  fancy  surely,  returning  to  the  more  primitive  conditions 
of  living,  and  though  this  movement  is,  perhaps,  not  very 
a|)parent  yet  in  some  circles,  it  must  spread  more  and  more 
rapidlv  unless  the  world  returns  to  a  clearer  appreciation  of 
the  shallowness  of  its  purse  in  the  very  near  future. — I  am,  &c., 

London,  .Jan.  18th.  M.  J.  E.  Tilney. 


[We  regret  we  have  had  to  hold  over  some  correspondence. 
-Ed  E.] 
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Ne"W  Wireless  Station  at  Northolt. 

The  new  wireless  station  which  is  being  erected  by  the  Post  Office 
at  Northolt,  is  quite  close  to  London,  lying  half-way  between 
Uxbridge  and  Harrow.  The  aerial  system  will  consist  of  a  tri- 
angular network,  each  side  of  which  will  be  650  ft.  in  length.  The 
aerial  will  be  supported  by  three  Elwell  wooden  lattice  towers,  each 
446  ft.  in  height.  The  earth  system  yviH  consist  of  a  network  of 
copper  strip  connected  to  metal  plates  buried  at  the  bottom  of  the 
excavations  made  to  receive  the  stay  wire  anchorages,  and  tower 
and  building  foundations.  The  transmitting  equipment,  both 
primary  and  secondary,  ^vill  be  ElweU-Poulsen  arc  generators  fitted 
with  remote  control.  It  is  interesting  to  note  that  the  decision  to 
install  these  arc  generators  was  reached  after  alternative  tenders 
had  been  obtained  for  valves  and  alternators.  In  the  near  future  a 
valve  set  employing  the  latest  practice  in  valves,  viz.,  the  high- 
power  Mullard  silica  valves  will  also  be  installed.  When  this  has 
been  done  comparative  tests  will  be  made  to  ascertain  wliich  system 
is  the  more  economical  and  reliable  in  ctfmmereial  operation.  The 
specification  calls  for  a  minimum  output  of  50  amps,  in  the  aerial, 
and  arrangements  are  being  made  for  the  emission  of  a  single  wave 
when  transmitting,  and  the  complete  suppression  of  radiation  when 
spacing,  instead  of  the  usual  de-timing. 

We  beUeve  that  this  \\'ill  be  the  first  arc  station  of  any  size  to 
operate  commercially  on  this  principle.  It  is  unnecessary  to  state 
at  length  the  many  advantages  gained  by  being  able  to  stop  radiating 
when  spacing,  such  as  the  saving  in  power,  and  the  freedom  from 
jamming  which  wiU  result.  Although  the  output  to  the  aerial  is 
quite  considerable,  the  station  wiU  be  operated  directly  from  the 
Central  Telegraph  Office,  London,  at  speeds  of  about  60  words  per 
minute,  but  provision  has  been  made  for  the  instaUation  of  high- 
speed signalling  at  more  than  100  words  per  minute. 

The  whole  of  the  -^nreless  equipment  and  masts  have  been  placed 
in  the  hands  of  Mr.  C.  F.  Elwell,  who  is  at  present  also  completing 
the  two  Imperial  Wireless  Stations  at  O.xford,  and  at  Cairo.  The 
object  of  the  new  station  is  to  give  direct  working  to  Central  Europe, 
and  the  rates  per  word  will  be  the  same  as  the  existing  telegraph 
rates.  The  service  should  be  vastly  superior,  however,  as  the  use  of 
lines  passing  through  many  different  foreign  countries  will  be 
eliminated. 


Ne"w   Type    Metropolitan    RailM'ay 
Trains. 


Severn   Barrage   Scheme. 


We  understand  that  the  whole  'question  of  the  Severn  Barrage 
Scheme  is  shortly  to  be  discussed  in  Birmingham  at  a  combined 
meeting  of  civil,  mechanical  and  electrical  engineers.  As  a  con- 
tribution to  the  history  of  the  proposals,  the  following  letter 
addressed  by  Sir  John  Snell  to  Mr.  G.  L.  Addenbrooke  early  last 
year  will;  therefore,  be  of  interest. 

Electricity  Commission, 

Gwydyr  House, 
Whitehall,  S.W.  1. 
Feb.  24,  1920. 
SEVERN  TIDAL  SCHEME. 
Dear  Mr.  Addenbrooke, —  j 

As  I  daresay  you  will  have  seen  from  the  papers,  the  Chairman  of 
the  Great  Western  Railway  Company  the  other  day  spoke  of  a  bridge 
proposed  to  be  constructed  across  the  Severn,  one  abutment  of  which 
would,  I  understand,  be  on  the  Beachley  Peninsula.  Sir  PhiUp  Nash 
and  Sir  Alexander  Gibb.  of  the  Ministry  of  Transport,  have  seen  me 
about  this,  and  I  have  told  them  broadly  of  the  proposal  of  your  self 
and  your  colleagues.  Sir  Alexander  Gibb,  who  is  the  Director  General 
of  the  Civil  Engineering,  would  very  mucli  like  to  have  an  opportunity 
of  reading  the  evidence  which  Mr.  Meik  in  particular  gave,  as  there  is 
an  earnest  desire  if  it  is  at  all  possible  to  take  into  account  the  proposals 
which  you  have  laid  before  the  Water  Power  Resources  Committee. 
I  feel  I  am  not  at  liberty  as  Chairman  of  the  Committee  to  authorise 
the  passing  of  this  evidence  to  Sir  Alexander  Gibb  without  your  consent, 
although  I  know  that  he  would  treat  the  evidence  as  confidential.  I 
think  it  would  be  to  your  advantage,  or  at  any  rate  it  would  not  be  to 
your  disadvantage  in  any  way  if  Sir  Alexander  might  read  this  evidence. 
May  I  have  your  assent  thereto  ? 

You  will  have  a  communication  from  the  Secretary  in  a' few  days 
inviting  Mr.  Meik  and  yourself  to  attend  a  meeting  of  the  Water  Power 
Resources  Committee  on  Thursday  the  lltli  proximo,  at  which  meeting 
Sir  PhiUp  Nash  and  Sir  Alexander  Gibb  will  both  If  present,  with  a 
view  to  discussing  the  broad  aspect  of  this  question,  and  to  see  whether 
it  is  possible  to  delay  the  constniction  of  the  Severn  Bridge  until  such 
time  as  the  further  investigation  into  the  tidal  scheme  can  have  been 
made. 

G.  L.  Addenbrooke,  Esq.,  Yours  vers-  truly, 

35,  Holland  Villas-road,  __.  Johk  Snell. 

Kensington,  W. 


City  workers  and  travellers  generally  will  learn  with  relief  of  the 
big  effort  of  the  Metropolitan  Railway  to  bring  their  traffic  facihties 
up  to  post-war  needs.  Hitherto  the  barrier  to  alj  accelerative 
measures  has  been  the  difficulty  of  expeditiously  entraining  and 
detraining  passengers,  but  x^-ith  the  sweeping  yet  logical  reforms 
carried  into  effect  in  a  new  train  recently  brought  into  service, 
this  drawback  will  be  largely  overcome. 

In  this  train,  which  is  an  instalment  of  a  number  actually  under 
construction,  the  Company  have  taken  the  bold  step  of  entirely 
dispensing  with  the  end  vestibule,  and  are  utilising  the  space  thus 
saved  to  give  added  seating  accommodation,  and  providing  in  Ueu 
three  sets  of  wide  double-doors  evenly  distributed  along  the  car. 
The  cars,  of  which  we  show  an  interior  view,  may  justly  claim  to 
represent  the  acme  of  travel -comfort  and  embody  numerous  improve- 
ments of  sterUng  mferit.  Each  contains  seats  for  50  passengers, 
arranged  traversely  on  both  sides  of  a  spacious  aisle  ^dth  here  and 
there  a  double  seat  set  compactly  between.  Strap-hanging  has  been 
completely  abolished,  and  in  its  place  "  steadj-ing  rails  "  are  con- 
veniently placed  at  the  height  of  the  average  man's  hand-shake. 

Another  welcome  innovation  is  the  provision  of  a  glass  screen 
flanking  each  door,  which,  in  addition  to  giving  passengers  immunity 
from  draught,  has  the  happy  effect  of  breaking  the  car  up  into  a 
series  of  semi-compartments.  The  heating  ventilation  and  smooth 
running  show  a  marked  improvement  on  previous  tj-pes,  and  the 
graceful  "  dome  "  roof  and  softening  of  Ughts  obtained  by  the  use 
of  opal  reflectors  leave  nothing  further  to  be  desired. 


View  of  the  Interior  of  the  New  Metropolitan  Train. 

Further  intei-esting  points  in  connection  with  tlic  ncAv  cars  are  tliat 
the  three  sliding  doors  wiU  allow  a  saving  of  some  seconds  in  time 
at  each  station  in  (he  detraining  and  entraining  of  passengers.  The 
elimination  of  end  vestibule  will  give  more  seating  accommodation, 
and  steel  being  laigely  used  in  the  construction  of  new  cars  and  all 
woodwork  being  specially  treated  against  fire,  risks  on  thisaccount 
win  be  reduced  to  a  minimum. 

DeUvery  of  further  cars  will  be  made  at  regular  intervals,  and 
from  now  onwards  there  will  be  a  gradual  approach  to  the  company's 
objective  of  increasing  the  present  seating  accommodation  by 
20  per  cent  which,  based  on  present  traffic.^will  approximate  b\er 
100.000  additional  seats  daily.  "     ' 


A  youth  named  Leslie  Harrison,  employedjby  the  Shropshire,\Worces- 
tersWre  &  Staffordshire  Electric  Power  Company,  was  accidentally 
KILLED  while  carrying  out  electrical  repairs  recently.  Harriscm  was  sent 
to  the  works  of  Messrs.  James  Grove  &  Sons,  Halesowen,  to  do  certain 
work  in  a  cubicle,  and  he  was  warned  that  there  were  five  wires  in  the 
cubicle.  Later  a  cry  was  heard,  and  Harrison  was  found  bending  over 
the  wires,  having  received  a  fatal  shock.  The  work  had  been  completed, 
and  the  foreman  said  he  thought  Harrison  must  have  returned  to  the 
box  to  have  another  look  at  it  before  it  was  inspected.  The  Coroner 
said  it  was  possible  that  the  youth  slipped  and  fell  on  ot  the  five  wires. 
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Joint    Electricily    Undertakings. 


'I'liP  latest  draft  scheme  for  electricity  sup])ly  to  lie  published 
is  one  that  has  been  jirejiared  by  Leeds  Corporation  for  the 
constitution  of  a  Joint  Klectricity  Authority  for  the  West  Riding 
(Aire  and  Calder)  Electricity  District.  \\'e  learn  that  other  schemes 
arc  in  course  of  preparation  by  neighbouring  local  authorities,  so 
tliat  the  Electricity  Commissioners  will  have  more  than  one 
alternative  proposal  .to  consider  at  the  local  inquiry.  Tlie  area 
dealt  with  is  the  .same  as  that  delincd  Ijy  the  Electricity  <  'onuni.ssioners 
and  in  its  nuiin  outlines  the  scheme  is  somewhat  similar  to  the 
proposals  ])ut  forward  for  the  West  Lancashire  and  Mersey  and  the 
North  Wales  and  Chester  Districts.  It  is  di\ided  into  three  ])arts, 
dealing  with  administration,  technical  and  financial  details 
resi)ecti\ely,  and  though  probably  it  nia\-  not  be  held  to  comply 
with  the  f\ill  requirements  of  the  Commissioners  as  foreshadowed  in 
their  memorandum  on  the  icorganisation  of  electricity  supply 
which  was  issued  in  ,July  last,  it  is  at  least  a  serious  attempt  to 
deal  with  the  requirements  of  one  of  the  most  important  industrial 
areas  in  the  Kingdom. 

DeTAIL.S   of   the    I'Koro.SED    AUTHOKITV. 

The  proposed  authority  is  to  consist  of  19  members  only,  and  It 
is  to  be  repi-esentative  of  (a)  all  authorised  undertakers  and 
distributors,  and  (h)  of  all  local  authorities  having  the  right  to 
purchase  any  electricity  imdertaking  within  tlic  district.  The 
basis  of  representation  is  the  number  of  imits  of  electricity  supplied 
jx-r  annum,  one  vote  being  given  for  evej-y  00,000  units.  The 
pi'riod  of  office  is  three  years,  and  the  constitution  can  only  be 
altered  by  an  order  of  the  Electricity  Commissioners  or  by  a  special 
resolution  passed  by  a  majority  of  at  least  two-thirds  of  the 
members  of  the  Authority  and  approved  by  the  Commissioners. 

Powers  of  the  Aiithority. 
The  powers  of  the  .Joint  Avithority  are  substantially  those  conferred 
by  the  Electricity  (Supply)  Act.  It  may  o^vn  and  manage  such 
'■  capital  "  stations  and  transmission  lines  as  may  be  vested  in  it  ; 
it  will  acquire  the  purchase  powers  of  local  authorities  in  the 
district  :  and  it  is  also  suggested  that  the  Authority  may,  at  any 
time  after  the  e.xpiration  of  42  years,  jjurchase  the  undertaking  of 
the  Yorkshire  Electric  Power  Company,  according  to  the  terms  of 
Sec.  2  of  the  Electric  Lighting  Act,  1888.  Apart  from  any 
opposition  by  the  Company,  a  difficulty  \vi\\  arise  from  the  fact  that 
the  latter's  area  of  supply  extends  into  adjoining  electricity 
districts,  but,  no  doubt,  the  Commissioners  would  be  equal  to  this 
task  by  readjusting  the  boundaries  of  the  districts  or  by  adopting 
some  other  device. 

Technical  Details. 
Naturally  the  scheme  for  imjiroving  the  organisation  of  electricity 
supi)ly  in  the  area  will  be  carried  out  in  stages.  It  is  proposed  to 
interlink  the  existing  stations  at  L(>ed8,  Bradford,  Batley,  Thornhill 
snd  Wakefield  to  a  control  station  to  be  installed  at  Morley.  with 
extensions  from  Bradford  to  Shijjley  and  Keighley,  from  \\"akelicld 
to  Barnsley,  and  from  Batley  to  Dewsbury.  At  a  later  date  the 
linking-up  to  llorlcy  will  be  extended  to  embrace  Halifax  and 
Huddersfield,  and  still  later  to  connect  to  the  proposed  third 
'■  capital  ■'  station  at  Knottingley.  The  system  of  supply  to  be 
adopted  will  be  3  phase  .jO  periods  ;  the  main  transmission  pressure 
is  to  be  3.3.000  volts,  stepped  up  from  the  generating  pressure  of 
6,600  volts,  and  it  is  probable  that  the  transmission  jjressura  between 
Morley  and  Knottingley  will  be  66,000  volts.  Intermediate 
pressures  of  O.fWO  and  11,000  volts  will  be  used  in  certain  cases  in 
Order  to  take  advantage  of  existing  cable  networks.  From  Leeds 
to  Morley  six  2-sq.-in.  3-core  cables  vnW  be  laid,  three  similar  ones 
from  Bradford,  Thornhill  and  Wakefield,  and  two  from  Batley  to 
Morley.  Particulars  of  the  extensions  as  well  as  of  cables  required 
to  deal  with  the  load  in  193.")  are  also  given.  It  is  proposed  to 
erect  a  new  capital  generating  station  in  Leeds  on  the  banks  of  the 
Aire  and  a  second  station  at  Wakefield,  to  be  in  commission  by 
1933.  The  ultimate  capacities  of  these  three  stations  will  be,  at 
Leeds  and  Wakefield  six  2.5,000.kw.  generators,  and  at  Knottingley 
eight  3.5,000-kw.  sets.  Suitable  capacity  in  transformers  will  have 
to  be  pro\-ided,  and  it  is  proposed  to  put  in  units  varving  from 
2..500  k.v.a.  to  10.000  k.v.a.  Ccnerating  plant  of  64.00')  kw.  is 
already  on  order  for  I^eds,  Bradford,  Halifax  and  Thornhill. 

Until  the  first  capital  station  is  in  commission,  all  existing 
stations  will  he  required,  but  when  the  capital  station  at  Leeds  is 
sufficiently  advanced  to  deal  with  a  continuous  load  of  50,000  kw. 
the  stations  at  Batley.  Wakefield  and  Barnsley  can  be  completely 
shut  down  ;  and,  in  addition,  during  the  summer  the  stations  at 
Keighley,  .Shipley  and  Dewsbury  will  cease  to  operate.  Also  in 
the  summer   time   the   amount   of   power   generated   at   Bradford. 


Halifax,  Huddersfield,  I^eeds  and  Thornhill  will  bo  considerably 
reduced.  The  total  of  the  maximum  loads  of  the  11  generating 
authorities  concerned  is  100,000  kw.,  and  it  is  anticipated  that  in 
five  years'  time  this  will  1»  180,000  kw.  There  is  installed  engine 
plant  of  188,000  kw.  and  boiler  i)lant  of  150,000  kw.  capable  of 
deaUng  with  a  load  of  P20.000  kw.,  but  in  five  years  the  boiler 
plant  will  be  20."),000  kw.,  which,  allowing  for  reasonable  spares, 
will  deal  with  16r),t)00  kw.,  leaving  a  shortage  of  1.5,000  kw.  It 
is,  therefore,  proposed  that  the  Ministry  of  Transport  should 
proceed  forthwith  with  the  erection  and  equipment  of  the  first 
section  of  the  capital  station  at  Leeds. 

Financial  Provision's. 
The  financial  portion  of  the  scheme  contains  one  or  two  debatable 
points.  For  instance,  it  is  propo.sed  that  the  Minister  of  Transport 
shall  erect  capital  stations,  and  prON-ide  and  lay  all  transmission 
mains  for  the  interlinking  of  generating  stations  and  also  such 
additional  transmission  mains  as  may  be  necessary  for  supplj-ing 
all  authorised  distributors,  together  with  the  necessary  working 
capital  for  the  operation  of  the  capital  stations  ;  but  the  electricity 
authority  is  to  repay  the  amount  so  exiwnded,  with  6  per  cent, 
interest,  out  of  the  net  revenue  derived  from  the  working  of  the 
capital  stations.  The  expenses  of  the  Authority  are  to  be  met  out 
of  the  revenue  from  the  sale  of  electrical  energy  and  grants  from 
the  Imjjerial  Exchequer.  Provision  is  made  for  the  creation  of 
capital  and  revenue  accounts,  for  borrowing  money,  &c. 


National   Association  of   Supervising 
Electricians. 

Annual  Dinner. 

The  annual  dinner  of  the  National  Association  of  Supervising 
Electricians  was  held  at  the  Holborn  Restaurant,  London,  on 
Saturday  last.  It  was  evident  that  the  members  were  simply  out 
to  provide  and  to  partake  of  an  enjoyable  evening's  entertainment, 
to  refrain  from  talking  "  shop  "'  and  to  cast  aside  for  the  nonce  all 
industrial  problems.  Few  chairmen  could,  therefore,  be  found  so 
suitable  for  such  a  gathering  as  Mr.  .J.  S.  Highfield.  Mr.  Highfield 
always  displays  the  most  charming  urbanity,  wliile  his  eminence  in 
the  electrical  profession  tends  to  raise  the  status  of  such  an  organ- 
isation as  the  N.A.S.E. 

The  toast  of  ''  The  President "  was  proposed  by  Mr.  R.  W.  Whitley, 
who  said  it  had  been  remarked  in  a  leading  journal  that  the  people  de- 
served the  government  they  got.  If  by  the  same  token  an  association 
deserved  the  President  it  got,  the  N.A.S.E.  was  one  of  the  most  deser\Tng 
associations. 

The  President,  in  thanking  Mr.  Wliitley  for  his  remarks,  said  that 
while  disclaiming  praise  for  himself  personally,  it  was  a  fine  tiling  to 
hold  in  honour  the  President  of  an  institution.  There  was  no  other  way 
to  oarrj-  on  the  work  of  an  association  or  of  a  country  than  by  doing  what 
the  sldpper  said. 

Capt.  F.  H.  M  iSTEKS,  proposing  the  toast  of  "  The  .Association,  said 
although  he  was  not  a  supervising  electrician,  yet  he  supervised  The 
Electrician,  and  the  two  occupations  were  not  so  dissimilar  as  they 
might  appear  at  first  sight.  There  was  no  doubt  that  the  Association 
would  develop  in  size  and  usefulness  as  the  use  of  electricity  increased, 
and  that  development  would  be  a  good  thing  for  the  Association,  the 
industry  and  the  world  at  large.  Such  Associations  as  the  N.A.S.E. 
helped  the  great  and  useful  middle  class  to  present  a  firm  front  to  move- 
ments both  from  above  and  below  which  threatened  their  existence. 

Mr.  W.  J.  Revell,  replying,  said  the  Association  was  started  entirely 
as  an  educational  body,  but  circumstances  had  compelled  it  to  enter  the 
field  of  trade  unionisin.  The  educational  side,  however,  would  never 
be  lost  sight  of,  as  it  was  one  of  their  most  sterUng  assets.  Criticism 
had  been  made  as  to  supervisors  and  the  higher  grades  being  in  the  same 
association  with  foremen,  but  he  thought  it  was  a  good  idea,  which 
b-nefited  the  industries  for  the  foreman  to  he  able  to  come  to  his  supenor 
for  advice  on  technical  matters,  advice  that  was  always  freely  given. 
Their  trade  union  side  was  regawied  as  a  little  unorthodox,  but  what 
was  unorthodox  now  would  soon  be  generally  orthodox. 

Mr.  T.  WiNDiBANK  gave  the  toast  of  "  The  Press."  and,  as  the  Editor 
of  the  Association's  organ  "  Contact,"  enunciated  some  useful  aphorisms 
for  the  help  of  his  fcUow  editors.  Becomins  more  serious,  he  said  he 
was  afraid  the  electrical  industr\-  did  not  fully  realise  the  debt  they 
owed  to  the  electrical  Press,  through  the  iuipartiahty  with  which  it 
reviewed  all  their  actions  and  for  the  educational  elements  m  its  columns 

Mr  A  H  Allen-,  in  reply,  thanked  Mr.  Windibank  on  his  own  behalf 
and  that  of  his  colleagues,  and  said  the  electrical  Press  regarded  itself 
as  the  servant  of  the  industrv,  whose  interests  it  sought  to  foster  and 
cultivate.  The  electrical  Press  was  nowadays  rather  a  comprehensive 
term,  because  there  were  so  many  young  and  thriving  journals  such  as 
■Electron."  "Contact."  the  "Electrical  Power  Engineer  "  the  "Con- 
tractors' Journal.'"  The  older  journals,  however,  had  never  had  to 
criticise  nor  find  fault  with  the  N.A.S.E.,  which  had  always  worn  ^the 
white  flower  of  a  blameless  life." 
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Eleclricity   Districls. 


The  Electricity  Commissioners  will  liold  a  local  incjuiiy  at  Llar.dudnc, 
fin  Tuesday,  Feb.  15,  and  following  days,  with  lefeience  to  the  aica  to 
be  included  in  the  proposed  North  Wales  and  Chester  electricity  district, 
and  the  objections  and  repiesentations  which  have  been  made  on  account 
of  the  inclusion  in  or  exclusion  fiom  the  said  district  of  certain  areas, 
and  to  consider  the  scheme  of  the  North  Wales  Power  &  Traction  Com- 
pany for  effecting  an  improvement  of  the  existirg  oiganisaticn  for  the 
supply  of  electricity  in  the  district,  and  also  the  scheme  of  the  Coipoiation 
of  Chester  for  effecting  an  improve n:ent  of  the  existing  oiganisatif  n  for 


N.  L.ANCS.    ANDj^8.   CrMEEKLAIil)  ELECIEICnY   DltTUKT. 

the  supply  of  electricity  and  for  the  foimation  of  a  .Joint  Electricity 
Authority.  Representations  or  objections  with  regaid  to  the  schemes 
should  be  addressed  to  the  Secretary,  Electricity  Commission,  Gwydyr 
House,  Whitehall,  London,  S.W.  1,  by  Tuesday,  Feb.  8,  and  a  copy  of 
such  representations  or  objections  should  at  the  same  time  be  sent  to  the 
North  Wales  Power  &  Traction  Company,  Ltd.,  or  to  Mr.  J.  H.  Dickson, 
Town  Clerk  of  Chester,  as  the  case  may  be. 


Labour    Movements. 

By   ARTIFEX. 

The  National  L^nion  of  Railwaymen  name  16  Parliamentary  Labour 
candidates  in  the  official  Ust  issueel  last  week. 

At  a  meeting  of  the  executive  of  the  National  Union  of  Railwaymen, 
held  in  London  last  week,  proposals  for  working  short  time  on  the  rail- 
ways, were  rejected. 

Practically  every  large  firm  in  the  Black  Country  is  working  short 
time.  The  numlx>r  of  workers  affected  is  at  least  50,000.  There  is 
considerable  distress  in  the  district. 

The  Trade  Union  side  of  the  dispute  in  the  Tramways  Industn,'  will 
be  put  before  the  Industrial  Court  atits  first  meeting 
on  Wednesday,  January  26.  The  inquiry  will  be  held 
ill  public. 

It  lias  been  decided  by  the  Clyde  district  Committee 
of  the  Federations  of  Engineering  and  Shipbuilding 
Trades,  to  ask  all  men  in  their  area  to  agree  to  a 
voluntary  levy  in  support  of  the  shipyard  joiners, 
now  on  strike. 

The  manufacturers  engaged  in  the  patent  fuel  export 
trade  of  the  Bristol  Channel  Ports  are  appljing  for  a 
reduction  of  20  percent,  in  wages.  A  joint  meeting  was 
held  at  Cartlifl  on  Monday  last  to  consider  the  demand. 
The  Rt.  Hon.  J.  R.  Cl3Ties,  discussing  the  decision  of 
the  Joint  Labour  Conference  on  unemployment,  saiel  he 
did  not  think  any  unconstitutional  action  could  be 
helpful,  and  he  believed  that  was  the  feeling  of  both 
leaders  and  workers. 

The  threatened  strike  of  transport  workers  in  the 
Jlidland  areas  has  been  averted,  on  the  advice  of  the 
London  E.xecutive  of  the  Vehicle  Workers,  by  ac- 
cepting a  4s.  advance  offered  by  the  employers.  The 
claim  was  for  an  advance  of  12s. 

It  has  been  decided  bj'  the  Scottish  Miners'  Union, 
at  a  special  conference  held  at  Glasgow,  to  defer  the 
fixing  of  a  date  for  the  introduction  of  the  5 -day  week 
in  the  Scottish  coalfields,  until  the  annual  conference 
in  May  next. 

Representatives  of  the  Iron  and  Steel  and  Kindred 
Trades'  Federation  for  the  North  East  Coast,  at  a 
meeting  held  at  Newcastle  last  week,  unanimously 
carried  a  resolution  in  favour  of  providing  an  unem- 
ployment fund  for  the  trade,  to  which  employei-s  and 
men  should  contribute  equally. 

A  special  committee  appointed  by  the  Joint  Confer- 
ence of  the  Parliamentary  Committee  of  the  Trade 
L^nion  Congress,  and  the  Labour  Party  Executive,  to 
inquire  into  the  e{uestion  of  unemployment  and  formu- 
late a  scheme,  is  now  sitting  daily.  It  will  present  its 
Report  to  the  National  Congress  on  January  27th. 

As  the  average  selling  price  of  Hematite  Pig  Iron 
( Bessemer  mixed  numbers)  was  £14  10s.  2d.  per  ton  for 
the  four   months  ended  December  31st,  the  Cumber- 
land and  North    Lancashire  blast-furnacemen's  wages 
rise  accordingly  by  18}  per  cent,  underthe  West  Coast 
sliding  scale.     This  is  275  per  cent,  above  standard. 
Addressing  a  meeting  of  railwaymen  at  Cardiff  on  Saturday,  Mr. . I.  H. 
Thomas.  M. P.,  said  it  was  their  province  to  share  in  the  control  of  the 
undertakings  in  wliich  they  work.     Spealdng  later  at  Pontypridd,  he 
said  it  woulel  be  madness  to  assume  that  a  general  strike  would  lielp 
unemijloyment. 


\ 


The  accompanying  map  shows  the  area  e>f  the  North  Lancashire  and 
South  Cumberland  Electricity  District,  which  has  been  prorisionally 
defined  by  the  Commissioners. 


The  Electricity  Commissioners  have  extended  the  time  within  which 
representations  may  be  made  in  regard  toj  the  area  of  the  North- 
West  Midlands  Electricity  District  until  March  31st,  or  for  the  re- 
organisation of  electricity  supply  in  the  area. 


Trade   Journals    at  Olympia. 


At  the  Efficiency  Exhibition,  which  will  be  held  at  Olympia,  London, 
from  Februaiy  10th  to  26th,  inclu.sive,  Benn  Brothers.  Limited,  have 
secured  a  prominent  position  in  the  Main  Galleiy  (just  above  the  Main 
Entrance),  and  have  arranged  for  an  attractive  display  of  their  numerous 
trade  and  technical  journals,  trade  eiirectorics,  and  diaries;  their 
numerous  scientific,  technical  and  commercial  books  will  also  be  inclueled. 
Representatives  will  be  in  constant  attendance  ready  to  d'  al  with  all 
enquiries  concerning  tlie  firm's  publications,  and  advise  and  help  visitors 
on  trade  matters  covered  by  the  Benn  organisation.  Our  readers 
are  specially  invited  to  call  at  the  stand  when  visiting  the  SUow. 


Engineers'    Club. 

We  are  informed  that  a  provisional  committee  for  the  proposed 
Engineers'  Club  will  be  constituteel  as  follows,  with  the  addition 
probably  of  one  or  two  other  names.  This  committee  is  to  meet 
early  in  February,  and  its  first  duty  Tvill  probably  be  to  appoint  a 
strong  executive  committee  to  go  generally  into  the  question  of  the 
formation  of  this  institution  :- — 

Mr.  A.  H.  Allen  (Electrical  Press),  Mr.  Llewellyn  B.  Atkinson, 
President,  Institution  of  Electrical  Engineers  (Cable  Makers  Ass.), 
Mr.  H.  E.  Blain  (Lonelon  Underground  Railways).  Sir  Dugald  Clerk, 
K.B.E.,  D.Sc,  F.R.S..  (Vice-President,  Institution  of  Mechanical 
Engineers),  Mr.  A.  C.  Cramb  (Croydon  Borough  Electrical  Engineer), 
Mr.  R.  W.  Hughman  (Electrical  Press),  Sir  Robert  Hadfield,  Bart., 
D.Sc,  D.Met.,  F.R.S.  (Steel)  ;  Mr.  Edmund  L  Hill  (Federation 
of  British  Industries),  Mr.  G.  Layton  (Electric  Incandescent 
Lamps),  Mr.  G.  H.  Mensforth.  C.B.E.  (Director-General  Contracts), 
Brig.-Genl.  The  Lord  Montagu  of  Beaubeu,  K.C.I.E.,  C.S.I.  (Motor 
Cars),  Mr.  S.  Thornley  Mott  (Engineers  and  Contractors),  Mr.  E. 
Manville.  Jf.P..  M.I.E.E.  (Motor  Cars).  Mr.  Ben  H.  Morgan  (Con- 
sulting Engineer).  Mr.  H.  J.  S.  MacKav  (Stiriing  Boilers).  Mr.  Edwin 
L.  Orde  (Shipbuilding,  &c.),  Mr.  F.  Handley  Page  (Aircraft).  Mr.  P.  C. 
Pope  (Motor  Cars),  Mr.  W.  Prescott,  B.Sc.  (Federation  of  British  In- 
dustries), Sir  W.  Peter  Rylands  (Iron  and  Steel  Wire),  Mr.  J.  D.  Siddeley 
(Motor  Cars),  Mr.  H.T.  Wilkinson  (Electric  Fittings  and  Manufacturer), 
Mr.  C.  H.  Wordinghara,  C.B.E.  (Past  President  Institution  of  Electrical 
Engineers).  Mr.  W.  Walker  (Consulting  Engineer),  Mr.  David  Wilson, 
C.B.E.  (Babcock  &  Wilcox  Boilers),  Mr.  W.  J.  U.  Woolcock,  M.P. 
(Chemicals). 


January  21,  1921. 


THE  ELECTRICIAN. 


113 


Soiiiethins    xVbout    Eleclroiioiiiy. 


At  tlif  Institute  iif  Miiriiii-  Knjiineci's,  LdmlDii,  on  Tuesday,  Jaiuiarv  1 1, 
Mr.  \V.  BiioOKS  fSAVKK.s  deliveied  a  lecture  on  "  Electroiioniy.'  There 
s  a  pleasant  nautieal  geniality  about  the  premises  of  this  Institute. 
its  personnel  and  the  oifieials.  and  an  entire  absence  of  that  austerity 
which  characterises  some  other  institutions.  The  polite  exniariner, 
as  we  imagine  him  to  be.  at  the  door,  makes  one  feel  at  home  on  entry, 
and  the  click  of  the  billiard  balls  which  is  audible  during  the  ])roceedings 
suggesting  that  the  Institute  provides  for  relaxation  as  well  as  for  educa- 
tion. It  is  a  little  diflicult  at  lii-st  sight  to  sec  why  such  a  subject  should 
appeal  to  marine  engineers,  but  apparently  they  go  on  the  ]>rinci])le 
that  a  change  of  occupation  is  in  itself  recreation.  The  lecturer  em- 
phasised this  view  to  some  extent  by  playing  to  the  audience  a 
voluntary  on  the  violin  which  he  did  very  well. 

The  object  of  the  lecture  was  to  show  that  the  whole  phenomena 
to  which  hunnin  beings  ari'  accustomed,  such  as  sunshine,  the  moon, 
the  movement  of  the  heavenly  bodies,  the  weather  and  the  atmosphere, 
were  all  manifestations  of  the  actions  of  electrons.  Mr.  Sayers  attributed 
to  Lord  Kelvin  the  statement  that  if  the  atom  were  considered  as  being 
of  the  si/.(>  of  the  earth  the  size  of  an  electron  would  be  about  that  of  a 
pea  to  a  cricket  ball  at  the  outside.  Kelvin  hail  ascribed  solar  activity 
to  powerful  electric  charges,  and  it  was  probable  that  the  sun  was  sending 
out  streams  of  electrons  which  he  tliought  possibly  carried  gases  with 
them,  the  gases  constituting  our  atmosphere.  He  suggested  that  we 
were  not  breathing  air  that  had  been  on  this  earth  for  ages,  but  new 
air  recently  made  by  the  sun.  Electrification  might  also  be  the  ex- 
jjlanatiim  of  the  fact  that  the  moon  alwaj's  turned  the  same  face  towards 
the  earth  owing  to  the  fact  that  there  was  always  an  electric  stream 
flowing  towards  the  side  that  was  away  from  us.  Lightning  might  also 
be  caused  by  the  arrival  in  the  higher  regions  of  the  atmosphere  of  an 
electric  cliarge  from  the  sun  ;  and  certain  phenomena  connected  with 
water  spouts  atid  plant  growth  might  be  ascribed  to  the  same  cause. 


Gommercial     Topics. 

New  Zealand  Trade  in  1920. 

The  value  of  tlie  ini]M>rts  into  New  Zealand  during  the  quarter  ended 
Sept.  30  last  was  £18.!I80,!J7II,  cumjiiircd  with  £6.316.602  in  the  corres- 
ponding cpiarter  of  1919,  the  United  Kingdom  contributing  £9,896,416, 
against  £2,465,550.  The  principal  increases  were  in-electrical  machinerj', 
iron  bar  sheets,  motor  vehicles,  boots  and  textiles.  The  figures  for  the 
nine  months  show  that  British  imjiorts  represented  46-9  per  cent,  (against 
40-7  per  cent.),  but  the  United  States  trade  dropped  from  26-1  to  17-6 
per  cent.  These  records  sceiu  to  be  satisfactory,  as  they  indicate  tliat 
Great  Britain  is  re -capturing  the  trade  lost  during  the  war. 

*  *         *         * 

Spanish  Export  of  Electrical  Supplies, 

According  to  the  "'  .Manchester  (iuardian  Commercial "'  the  Catalonian 
manufacturers  of  electrical  apparatus  have  formed  a  union  called  the 
Associacion  de  Industriales  Electristas  y  Anejos  de  Cataluna.  The 
principal  offices  of  the  Asscoaition  are  at  Barcelona,  and  one  of  the  main 
objects  will  be  to  obtain  facilities  from  the  Government  for  the  export 
of  their  products.  Catalonia  is  one  of  the  most  industrialised  portions 
of  Spain  which  contains  some  important  hydro-electric  works,  but  hitherto 
most  of  the  plant  and  apparatus  required  have  had  to  be  imported, 
principally  from  America  and  Germany  in  the  pre-war  times.  One  of 
tJie  ivsults  of  the  war  has  been  an  endeavour  to  make  the  countrj' 
independent  of  foreign  supplies,  and  some  engineers  have  established 
works  for  the  manufacture  of  electric   motors,  fittings,  &c. 

*  *         +         * 

Trade  with  the  Netherlands  East  Indies. 

British  manufacturers  and  exporters  who  seek  to  develop  trade  in 
the  Netherlands  East  Lidies,  one  of  the  most  lucrative  markets  in  the 
world  and  one  that  i.s  by  no  means  over-supplied  and  over-developed 
should  be  interested  in  the  announcement  that  the  second  Netherlands 
East  Indies  Fair  is  to  be  held  at  Bandoeng  (Java)  from  September  19  to 
October  9  of  this  year.  The  fair  will  be  international  in  character 
and  will  offer  manufacturers  an  opportunity  of  exhibiting  wares  of  all 
kinds.  Evcrj'tliing  appertaining  to  industiy.  commerce  and  agriculture 
will  bs  represented  and  a  motor  vehicle  and  tractor  exhibition  will  be 
held  simultaneously.  The  British  Chamlx-r  of  Commerce  for  the  Nether- 
lands East  Indies.  38,  Dover-street,  W.  1.  will  supply  particulars. 

(a  *        *        *        *  ff 

Italian  Electric  Cooking  and  Heating  Developments. '5 

With  the  olijectof  constructing  electric  cooking  rangesof  the"  accumu- 
ator  type  "  and  of  all  other  thermo-electrical  apparatus  for  household 
and  industrial  purposes,  the  following  conceras  have  become  partners 
in  a  company  known  as  the  "  Societii  Italiana  per  TAccumulazione 
Termoelettrica."  of  .Milan,  recently  formed  with  a  ca)iital  of  .5,000.000 
lire  :  Banco  Klein,  ('ominotti  &  Company,  Societa  Gencrale  ItaUana 
Edison  di  Elcttricita,  Imprese  Elettriche  Conti,  Metallurgica  Italiana, 
Ferriere  FratclU  Rcdaelli,  Societii  Lombarda  per  distribuzione  Energia 
Elettrica,  Soc.  Elettrica  Alta  Italia  (Turin).  Soc.  fiencrale  Itahana  dcU' 
Adamello,  Soc.  Anon.  Imprese  Elettriche  Picmonte  Orientale  (Turin), 
Soc.  Generale  Elettrica  della  Sicilia  (Palermo).  Soc.  Ligure  Toscana 
(Genoa),  Soc.  Varesina  per  Imprese  Elettriche  (Varese),  Soc.  Elettrica 
Bresciana  (Bresciai  and  the  Soc.  Elettrica  Suburbana  Milanese.  Unless 
other%vise  stated  the  firms  belouL'  to  Milan. 


Electricity  Supply. 

On  extensions  of  mains  the  Bk.vdioud  Electricity  Committee  proposes 
to  incur  an  outlay  of  £10,000. 

Crkwk  Council  has  referred  to  the  Electric  Supply  Committee  a 
demand  for  the  municipal  wiring  of  houses. 

The  salary  of  the  borough  electrical  engineer  of  Burton-on-Trent, 
Mr.  T.  llall,'has  been  raised  from  fO.'iO  to  £900  per  annum. 

The  Aberdeen  Electricity  Committee  recommend  extensions  of  the 
electric  supply  undertaking,  at  an  estimated  cost  of  £210,i540. 

Chei.tenh.\m  Corporation  has  received  sanction  to  a  loan  of  £7,500  for 
extending  the  electric:  supply  mains  to  the  new  housing  estate. 

The  AsiiFOHi)  (Kent)  Urban  Council  has  instructed  the  ga-s  manage' 
to  prepare  a  report  and  estimates  of  the  cost  of  an  electric  lighting  instal- 
lation at  the  gas  works. 

Barnolhswick  Urban  Council  is  considering  the  question  of  taking 
a  bulk  supply  of  current  from  Nelson  Corporation  if  satisfactory  tenns 
can  bo  arranged. 

The  Electrical  Distribution  of  Yorkshire,  Ltd.,  proposes  to  apply  for 
a  special  order  to  authorise  the  distribution  of  electricity  in  the  HemS" 
WOBTH  rural  area. 

The  Deal  &  Walmer  Gas  &  Electricity  Company  has  asked  th« 
Dover  Corporation  for  a  bulk  supply  of  three-phase  current,  but  the 
latter  can  only  supply  a  single-phase  at  periodicity  of  100. 

GiLLiNcaiAM  Urban  Council  has  decided  to  apply  for  sanction  to  borrow 
£10,000  for  electric  supply  purposes.  Of  this  sum,  £5,000  is  required  to 
cover  an  overdraft,  and  £5,000  for  services  during  the  next  three  yeara. 

In  consequence  of  the  amalgamation  ok  Leitu  and  Ki)In:bukoii, 
claims  for  compensation  by  Lcith  officials  for  loss  of  apjiointment  have 
been  made  and  these  inchide  a  claim  of  £6,.500  by  the  burgh  electrical 
engineer,  Mr.  A.  P.  Rutherford. 

The  Town  Councils  of  Macduff  and  Banff  are  carrying  on  negotia- 
tions about  an  electric  supply  scheme.  The  Macduff  Council,  which  is 
anxious  to  get  Banff  to  co-operate  in  a  joint  scheme,  will  apply  for 
authority  to  give  a  supply  in  the  district. 

Stepney  (London)  Council  has  referred  back  a  recommendatiim  that 
the  salary  of  Jlr.  A.  J.  Squire,  deputy  (commercial)  manager  of  the 
electricity  undertaking,  be  increased  as  from  June  1st  last  to  £700  per 
annum,  rising,  by  annual  increments  of  £25,  to  £750. 

The  Bourne  End  and  District  Electricity  Corporation,  Ltd. 
has  applied  to  the  Electricity  Commissioners  for  a  Special  Order  to 
authorise  the  Company  to  generate  and  distribute  electrical  energy  in 
Wooburn,  Little  Marlow  and  Hedson,  C'ooldiam  and  Bisham. 

.SuMMANFORD  Urban  Council  is  applying  to  the  Electricity  Commi.ssioners 
for  a  Siiecial  Order  authorising  the  Council  to  generate  and  supply 
electricity  for  public  and  private  purposes  in  .\mmanford,  to  collect  rents 
and  charges  for  the  sale  or  use  of  machines,  lamps,  meters,  fittings,  &c. 

Ellesmere  Port  Urban  District  Council  has  apiilied  for  an  extension 
of  time  to  carry  out  the  provisions  of  its  provisional  Order,  and  the 
Ministry  of  Transport  has  been  asked  to  get  the  Mersey  Power  Company 
to  expediate  the  negotiations  with  a  view  to  an  early  supply  of  electricity 
being  available  in  the  district. 

The  annual  dinner  of  the  electricity  department  of  Rhondda  Urban 
Council  took  jilace  on  Saturday  evening  under  the  presidency  of 
Councillor  Mark  Harcombe.  chairman  of  the  Gas  and  Electricity 
Committee.  Mr.  H.  H.  Reed,  chief  clerk  of  the  electricity  department, 
was  presented  with  a  cruet  stand. 

Wiltshire  County  Council  has  held  an  inquiry  into  the  application  for 
the  Downton  Parish  Council  for  a  loan  of  £650  for  public  electric 
lighting.  Providing  the  Council  finds  the  mains,  &c.,  the  Southern 
Tanning  Company  offer  to  supply  current  free  of  cost  for  the  first  five 
years,  and  then  at  half  the  cost  paid  for  petrol  gas. 

The  Burnley  Electricity,  Cleansing  and  Gas  Committees  recommend 
that  the  land  and  buildings  now  occu])ied  by  the  Cleansing  Committee 
in  Aqueduct-street  be  transferred  to  the  Electricity  Department.  The 
electrical  engineer  (Mr.  J.  E.  Starkic)  reports  that  the  present  generating 
plant  amounts  to  5,250  kw.,  and  additional  plant  on  order  would 
increase  this  to  8,250  kw.,  whilst  a  further  8,000  to  1(1,000  kw.  would  be 
necessary  to  meet  the  next  five  years'  probable  demands. 

Subject  to  the  consent  of  the  Electricity  Commissioners,  the  Walsall 
Electric  Supply  Committee  propose  to  enter  into  an  agreement  with  the 
Birmingham  Canal  Navigation,  under  which  the  Corporation  will  pump 
water  from  the  level  of  the  canal  into  another  level,  sufficient  to  meet 
the  company's  reqiiircraents,  and  utilise  the  water  for  condensing  pur- 
poses at  the  generating  station.  The  company  will  be  relieved  of  certain 
pumping  work  now  carried  out  by  it,  and  is  to  pay  the  Corporation 
£3,000  per  annum.  The  scheme  involves  an  expenditure  of  £24,000,  of 
which  £14,000  is  included  in  the  £119,500  which  the  Corporation  is 
authorised  t(;  spend  in  the  completion  of  the  generating  station. 

Despite  the  advice  of  their  consulting  engineer,  Jlr.  C.  H.  Wordingham, 
the  Skegness  Urban  Council  has  applied  for  an  extension  of  tinu-  to 
carry  out  their  provisional  order.  -Mr.  Wordingham  strongly  recom- 
mended the  erection  of  electricity  works  at  an  estimated  cost  of  £44,450. 
The  estimated  cost  of  running  and  maintenance  was  placed  at  £6,510, 
and  the  revenue  for  the  first  few  years  at  £6,607,  thus  allowing  a  small 
net  profit.  That  there  is  a  demand  for  current  is  showii  by  the  fact  that 
there  are  at  present  11  small  installations  and  18  consumers  in  the  town, 
and  no  doubt  these  users  would  dismantle  their  plants  and  take  the  town 
supply  if  it  were  provided. 
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Blackburn  Electricity  Committee  have  approved  revised  estimates, 
amounting  to  £850,000,  for  the  completion  of  the  new  electricity 
generating  station.  The  Council  are  applying  to  the  Commissioners  for 
sanction  to  borrow  £600,000,  being  the  dirterence  between  the  amount 
already  sanctioned  and  the  amount  of  the  new  estimate. 

At  a  recent  meeting  of  the  Corporation  to  consider  the  unemployment 
problem,  Mr.  Sutdiffe  said  they  had  work  in  the  electricity  department 
which  would  provide  full-time  employment  for  about  400  men  if  they 
could  get  a  sufficient  number  of  cable  jointers.  Nearly  300  houses 
wanted  electricity,  but  they  had  not  men  to  carry  out  the  work. 

An  inquiry  was  held  at  Sheffield  on  the  13th  inst.  into  the  appli- 
cation of  the  Cori>o ration  for  sanction  to  borrow  £200,000  for  a  new  refuse 
cUsposal  scheme.  Technical  details  were  supplied  by  the  cleansing 
superintendent  (Mr.  P.  Priestley),  who  said  it  was  hoped  to  dispose  of  a 
considerable  quantity  of  the  dust  for  fertihsing  purposes.  The  fine 
cinder  would  be  mi.xed  with  binding  material  and  manufactured  into  a 
fuel  briquette,  and  the  coarse  cinder,  after  washing,  could  be  used  for 
the  generation  of  steam  to  be  utilised  for  driving  the  works  and  charging 
the  electric  vehicles.  During  the  past  12  months  the  whole  of  the  cinder 
produced  by  the  experimental  plant  had  been  used  for  steam-raising 
at  the  pubhc  baths,  with  excellent  results  At  one  of  the  baths  a  saving 
of  £15  per  week  had  b3en  made.  The  public  liaths  would  absorb  the 
whole  of  the  large  cinder,  and  this  would  save  about  4.000  tons  of  coal. 
The  proposed  screening  plant  would  be  driven  electrically,  and  would 
only  involve  a  rate  of  4id.,  or  a  saving  of  7  jd.  compared  with  the  present 
methods.  The  total  sa\ang  by  the  new  scheme  woukl  be,  after  paying 
all  capital  charges,  at  least  £14,000  on  last  years  costs. 

Mr.  Cieo.  Cadbury,  jun.,  has  come  forward  with  a  scheme  for  helping 
Birmingham  Corporation  out  of  its  financial  difficulties  so  far  as  the 
extension  of  the  Nechells  station  is  concerned.  In  his  communication 
Mr.  Cadbury  points  out  that  it  is  of  vital  importance  to  the  city  that 
the  electric  supply  undertaking  should  be  developed  if  the  city  is  to 
prosper  in  the  future.  He  suggests  that  a,  special  electric  supply  loan 
be  inaugurated  and  that  any  funds  subscribed  should  be  definitely 
allocated  to  the  development  of  the  Nechells  station.  The  loan  should 
be  at  6  per  cent,  on  the  usual  terms  for  Corporation  stock.  An  appeal 
could  be  made  to  manufacturers,  because  a  manufacturer  proposing  to 
develop  his  business  would  have  to  face  the  problem  of  either  getting 
additional  curi-ent  from  the  Corporation,  or  putting  down  his  own  plant. 
As  a  central  supply  is  cheaper  to  equip  and  run  than  several  individual 
plants  it  should  be  possible  to  obtain  a  given  supply  of  current  at  a  con- 
siderably less  capital  cost  by  subscribing  to  such  a  loan,  and  the  price 
per  unit  ought  to  be  less  by  taking  Corporation  current.  As  a  safeguard 
to  manufact\irers  who  invest  in  the  scheme,the  Corporation  should  obtain 
powers  to  enable  them  to  co-o))t  one  repi-esentative  to  be  nominated  by 
the  Chamber  of  Commerce,  and  one  representative  to  be  nominated  by 
the  Electrical  Trades  Unions.  The  advice  of  those  two  persons  would 
prove  extremely  valuable  to  the  committee. 

Electric  Traction. 

The  chaiiman  of  Nelson  Electricity  and  Tramways  Committee 
estimates  that  the  recent  application  tor  advances  in  wage's  by  the  tram- 
way employees  would  involve  £1,296  per  annum  and  increase"  the  yearly 
loss  on  tlie  undertaking  to  £2.046.  The  track  also  wants  renewing  at  a 
cost  of  about  £37,500, 

Several  of  the  more  important  clauses  of  the  Manchester  Corporation 
Omnibus  Bill  were  rejected  at  the  town's  meeting  on  the  12th  inst.,  and 
it  is  probable  that  a  ])oll  of  the  ratepayers  will  now  be  taken.  The 
rejected  clauses  included  those  authorising  the  imichase  of  the  Stretfoid 
gasworks  and  the  making  of  by-laws  to  regulate  the  sti-eet  traffic  and  to 
make  every  vehicle  halt  at  compulsory  tramcar  .stopping  places. 

A  well-attended  meeting  of  Liverpool  electore  was  held  on  the  6th 
inst.  to  consider  the  Omnibus  Bill  which  is  being  promoted  by  the 
Coi-poration.  Several  of  the  clauses  relating  to  the  construction  of 
tramways  were  defeated,  including  those  relating  to  lines  along  Calder- 
stanes-road  and  Allerton-road,  Woolton  and  \Vavertree,  and  ofher  lines 
in  AUerton  and  Garston. 

In  order  to  relieve  the  present  traffic  congestion  and  to  give  increased 
travelling  facihties  in  the  city,  a  special  sub-committee  of  the  Glasgow 
Tramways  Committee  recommend  the  erection  of  a  bridge  across  the 
Clyde  at  Oswald-street  and  the  construction  of  a  tramway  line  from 
Cowcaddens,  down  Hope-street  and  Oswald-street,  to  the  bridge. 
Parliamentary  jjowers  for  both  these  undertakings  were  obtained  in 
1914,  and  the  cost  is  put  at  £400,000. 

The  local  branch  of  the  United  \"ehicle  Workers  has  protested  against 
the  decision  of  the  Bradford  Tramways  Committee  to  aljolish  the 
practice  of  collecting  fares  on  car  platforms,  and  offers  to  submit  the 
question  to  the  National  Joint  Industrial  Council  for  a  decision. 

The  tramways  manager  has  been  instructed  to  ask  the  Ministry  of 
Transport  for  their  consent  to  the  use  of  railless  trolley  vehicles  on"  the 
Ecck-sliiU,  Idle  and  Thackley  tramway  sections.  The  estimate  of  the 
cost  of  renewal  of  the  lines  on  these  sections  is  £168,919. 

A  special  meeting  of  the  Durham  County  Council  was  held  last  week 
to  consider  the  promotion  of  a  BiU  to  authorise  the  constniction  of  a 
network  of  tramways  in  the  county  at  a  cost  of  £1,631,473,  the  main 
items  being :  Construction  of  tramways  and  tram-roads,  £847,122  ; 
electrical  equipment.  £397.777 ;  tramway  rolling  stock,  £120,000  ; 
trolley-  vehicles,  £143,000.  There  was  some  opposition  owing  to  the 
heavy  expense  involved,  and  one  ot  two  members  suggested  motor 
omnibuses.  Ultimately,  a  motion  to  proceed  with  the  Bill  was  carried 
by  46  votes  to  13,  but  as  this  was  not  an  absolute  majority  of  the  whole 
Council  another  meeting  to  deal  with  the  subject  will  probably  be  held. 


Institution  Notes.  _ 

Members  of  the  Scottish  Centre  of  the  Institution  of  Electrical 
Engineers  wishing  to  attend  the  conversazione  on  Feb.  3  are  requested 
to  apply  for  tickets,  not  later  than  Wednesday,  Jan.  26,  to  Mr.  E.  B. 
Mitchell,  of  the  Glasgow  Corporation  Department. 

We  regret  that  in  our  account  of  Mr.  A.  M.  Taylor's  remarks  in  the 
discussion  on  Mr.  W.  B.  Woodhouse's  paper,  which  appeared  on  page 
51  of  The  Electrician  for  .Jan.  7,  1921,  the  losses  in  unarmoured 
cable  with  single-phase  current  were  given  as  being  62  per  cent,  greater 
than  with  continuous  current.     The  correct  figure  is  12  per  cent. 

At  a  meeting  of  the  Midland  branch  of  the  Association  of  Mining 
Electrical  Engineers  on  Saturday  a  paper  was  ready  by  Mr.  H.  M. 
W.  Royce  on  "  Electrical  Control  Gear  for  Colheries."  Mr.  A.  W. 
Williams,  Mansfield  (president),  was  in  the  chair,  and  an  interesting 
discussion  followed. 

At  last  week's  meeting  of  the  Institution  of  Electrical  Engineers 
the  President,  Mr.  LI.  B.  Atkinson,  announced  that  the  Council  had  con- 
sidered what  steps  could  be  taken  to  encourage  research  workers  and 
inventors  to  bring  their  discoveries  and  inventions  to  the  Institution 
for  publication,  and  had  decided  to  invite,  for  jnibUcation  in  the 
"  Journal,"'  Papers  describing  discoveries  and  inventions.  Such  Papers 
would  bs  given  priority  with  a  view  to  early  pubhcation.  The  Council 
were  of  ojiinion  that  Papers  of  that  kind  would  considerably  increase  the 
value  of  the  "  Journal." 

It  is  proposed,  if  a  sufficient  number  of  candidates  make  application, 
to  hold  in  London  in  April,  1921,  an  examination  for  Associate  Mem- 
bership of  the  Institution  of  Electrical  Engineers.  Arrange- 
ments will  also  be  made  for  the  examination  to  be  held  at  local  centres 
in  the  United  Kingdom  and  abroad.  Applicants  d;'siring  to  sit  for  the 
examination  should  send  their  Entry  Forms  and  exaniination  fees  in 
time  to  reach  the  Secretary  of  the  Institution,  !,  Albemarle-street, 
London,  W.l.  not  later  than  March  1,  1921.  Entry  forms  and  copies  of  the 
examination  regulations  may  be  obtained  on  application  to  the  Secretary. 

Gatalo^nes,  Price  Lists,  &c. 

A  leaflet  containing  some  particulars  and  prices  of  the  "  Hand  "  DRY 
BATTERY'  has  been  issued  bv  Messrs.  E.  B.  Hand  &  Company,  Ltd.,  63, 
High  Holborn,  W.C.I. 

Booklet  No.  660  has  bsen  issued  by  Messrs.  L.  G.  Hawkins  &  Company', 
116,  Charing  Cross-road,  W.C.2.  on  their  Universal  electric  radiator  and 
electric  cooking  and  domestic  appliances. 

Recent  literature  emanating  from  Jlessrs.  Alfred  Herbert,  Ltd., 
Coventry,  ineludesleaflets  describing  the  features  of  their  No.  16  patent 
single  pulley  vertical  milling  machine  and  their  No.  4  cajjstan  lathe 
Delivery  of  these  can  be  made  from  stock. 

A  batch  of  ten  leaflets  have  been  prepared  by  the  Midland  Electric 
Mfg.  Company,  Barford -street,  Birmingham,  which  give  illustrated  par- 
ticulars of  some  of  the  comjiany's  standard  manufactures.  The 
leaflets  relate  to  switches,  fuses,  fuse-boards,  cutouts.  Sir. 

The  General  Electric  Company.  Ltd.,  67,  Queen  'S'ictoria-street, 
London,  E.C.  4,  have  issued  a  new  showcard  illustrating  their  magnet 
pedestal  electric  heater.  Copies  of  the  showcard,  which  is  a  handsome 
production  in  colours,  will  be  supplied  to  the  trade  on  request. 

The  Edison  Swan  Electric  Company,  Ltd,,  have  issued  in  separate 
form  the  pages  of  their  instrument  list  which  deal  with  their  moving  coil 
switchboard  typs  of  instruments  for  direct  current.  Illustrated 
particulars  of  the  design  and  construction,  with  prices  and  other  in- 
formation regarding  the  instniments,  are  included.  ' 

In  a  list  recently  issued  by  the  Hart  Accumul.ator  Company,  Ltd.- 
of  Stratford,  technical  particulars  and  prices  are  given  of  the  M.E.  and 
other  types  of  Hart  Ignition  batteries.  The  cells  are  specially  designed 
for  ignition  work  in  motor  cars  and  motor  b^ats,  and  they  are  also  largely 
used  for  carriage  and  motor  car  lighting.  A  stock  of  all  sizes  is  kept 
r?ady  for  immediate  delivery.  The  JI.E.  batteries  have  bsen  designed 
to  give  the  maximum  efficiency  combined  with  the  necessary  mecha- 
nical strength  and  general  suitability  for  their  special  applications. 
The  company  has  also  issued  a  folder  which  gives  particulars  of  the 
various  sizes  of  Hart  batteries  suitable  for  replacing  existing  batteries 
for  starting  and  lighting  on  the  various  types  of  American  cars  which  are 
at  present  on  the  market  in  this  country. 

At  the  present  time  a  great  deal  of  attention  is  being  given  to  water 
POWER  development  both  at  home  and  abroad  and  those  occupied  with 
this  important  subject  will  be  interested  to  leam  that  Messrs.  Sir  W.  G. 
Armstrong.  Whitworth  &  Company,  Ltd.,  have  recently  issued  four 
leaflets  giving  some  illustrated  jjarticulai-s  of  the  water  turbines  and  other 
products  manufactured  by  them.  Leaflet  No.  51  is  devoted  to  the 
Armstrong-.Jensen  impulse  turbine.  No.  52  is  on  Armstrong-Jensen 
Francis  turbines,  and  No.  53  on  Armstrong-.Jensen  spiral  Francis 
turbines,  which  are  manufactured  by  Messrs.  Armstrong  &  Main,  Ltd.,  of 
Glasgow,  or  at  the  company's  Openshaw  works.  The  fourth  leaflet 
gives  brief  information  regarding  the  products  and  contracts  handled 
by  the  civil  engineering  and  contracting  department,  8,  Great  George- 
street,  Westminster,  S.W.I. 

Calendars   and   Diaries. 

We  have  received  from  th<'  Keighley  Gas  and  Oil  Engine  Company, 
Ltd.,  a  daily  tear-of?  date  remembrancer,  mounted  on  a  cut-out  repre- 
sentation of  one  of  the  Company's  imiierial  engines. 

Messrs.  C.  Isler  &  Company,  Ltd.,  artesian  well  engineers,  Bear-lane, 
S.E.I. ,  send  us  a  large  sheet  almanac,  on  which  appear  illustrations  of  a 
few  of  the  operations  performed  by  the  Company's  plant. 
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Miscellaneous. 

The  rfgulivr  meeting  of  the  Kki.vix  Lodge  will  be  held  at  Mark 
Masons'  Hall,  Givat  Queen-street,  W.C.  2,  on  the  28lh  inst.  at  4  p.m. 

A  KoYAL  Commission,  with  Sir  I'ercoval  JI.  Laiuvnee  as  ehairman,  has 
been  appointed  to  imiuire  into  provisions  for  the  avoidanee  of  loss  by 
tire,  ineluding  regulations  dealing  with  eonstnietion  of  buildings,  danger- 
ous processes  and  liif  risks  generally,  extinction  of  outbreak.s,  &c. 

I  hi  Friday  evening,  the  7th  inst.,  the  London  Oliiee  stall  of  Messrs. 
Bovi.NO  &  (joMP.VNY,  Ltd..  and  Electko-Mktals,  Ltd.,  together  with 
tlieir  friends,  were  entertained  to  dinner  at  the  Holborn  Restaurant  by 
their  diroctoi's,  this  being  followed  by  a  niusieal  programme  and  daneing. 
On  the  5th  inst.,  the  second  of  a  series  of  socials  was  held  in  the  Bristol 
showrooms  of  the  Edisox  Swan  Electric  (^'ojipany,  under  the  chair- 
manship of  Mr.  li"ilield.  A  Varied  programme  of  songs,  dialogues, 
recitations  and  a  display  of  conjuring  made  the  evening  a  complete 
success. 

It  has  been  pointed  out  that  a  misdescription  was  given  of  Fig.  2  in 
an  article  on  "  Standard  A.C.  Geared  Winding  Equipments "  which 
apji^-arcd  on  page  3S  of  our  issue  of  Dec.  31,  iy2U.  Tliis  illustration 
should  be  described  as  a  "  Motor  Contactor  for  the  Control  of  a  Three- 
phase,  40  froquonoy,  500  volt,  300  revs,  per  min.,  100-150-h.p.  motor 
driving  a  7  ft.  by  5  ft.  cylindrical  drum  winder  at  Messrs.  Pricstnian's 
Axwell  Park  Colliery. 

The  BiK.vuNciiAM  &  Dlstrict  Electric  Cli'b  lield  the  first  meeting 
of  the  new  session  on  the  fifth  inst,  when  the  president  (Jlr.  A.  C. 
Wynne)  gave  his  presidential  address,  in  which  he  dealt  with  the  present 
position  of  the  electrical  profession  and  industry.  He  claimed  that  the 
time  was  more  than  ripe  for  those  engaged  in  the  business  of  electrical 
engineering  to  consider  some  means  of  setting  and  insisting  upon  a 
standard  of  fitness  and  elticiency  and  thus  form  a  means  of  protecting 
themselves  and  the  public  from  the  ri'sults  of  the  ignorance  and  mal- 
practices of  those  who  ought  never  to  be  allowed  practice  in  a  business 
of  such  supreme  importance  to  the  community  as  electrical  engineering. 
The  Club  meets  on  the  second  Saturday  in  each  of  the  winter  months 
at  the  Grand  Hotel,  Colmore-row. 

In  order  to  recognise  their  50  years  of  .SER\acE  with  Messrs.  Vkkers, 
I-Ti>.,  of  Sheffield,  pivsentations  were  made,  to  Mr.  Wm.  Marshall  and 
Mr.  W.  G.  Mann  on  the  12th  inst.  Mr.  .Marshall  is  chief  accountant,  and 
ivceived  from  the  stall'  under  his  control  a  silver  tea  service  and  an 
illuminated  album  containing  the  si'jnatures  of  240  subscribei's,  while  the 
managers  and  foremen  ])i'esented  him  with  a  canteen  of  cutlery  and  plate 
and  a  silver  salver.  .Mr.  Mann,  who  is  in  the  secretary's  department, 
was  presented  with  a  clock  from  the  staff,  and  the  managers  gave  a 
silver  salver.  Jlr.  Wm.  Clark,  the  master  cutler  and  local  managing 
director  of  the  firm,  presided  over  a  large  gathering  when  the  presenta- 
tion was  made  by  Mr.  Douglas  \"iekers,  M.P.,  chairman  of  the  company. 
Following  their  policy  of  sending  out  specially-trained  representatives 
to  report  on  markets,  investigate  trade  prospects,  assist  local  arents 
and  appoint  others  for  the  sale  of  A.  G.  E.  products  where  arrangements 
in  this  connection  are  not  yet  com])letcd  and  generally  expand  the 
Company's  activities,  the  Agricultural  and  (Jeneral  Engineers,  Ltd. 
(whose  head  offices  are  situated  at  Cential  House,  Kingsway,  London) 
notify  that  the  following  are  now  handling  their  interests  : — In  South 
Amkrica,  T.  H.  Dryden,  Calle  Victoria,  450,  Buenos  Aires;  in  the 
B.tLKAXS,  Hugh  Ledward,  care  of  The  British  Legation,  Bucarest  ; 
South  Africa,  Gordon  Lyall,  P.O.  Box  G30,  Port  Elizabeth  ;  New 
Zealand,  T.  W.  Cranch,  5.  Cameron-street,  Devonport,  Auckland; 
Australia,  J.  W.  Godfrey,  Beacon  Grange,  Eastwood.  Sydney.  Mr. 
Sergcnt  has  also  been  appointed  for  similar  duties  in  Northern  Africa, 
and  is  at  present  in  Morocco. 

The  annual  dinner  of  the  British  Tonitiox  AppAR.iTus  Association 
took  place  on  the  12th  inst.,  and  Col.  W.  H.  Bristow  urged  the  need  for 
safeguarding  our  key  industries,  of  which  magnetos  were  one.  He 
pointed  out  that  the  German  ascendancy  in  the  manufacture  of  magnetos 
was  a  real  menace  in  the  early  stages  of  the  war.  In  the  year  preceding 
the  war  we  imported  from  (iermany  300,000  magnetos,  but  the  supply 
dwindled  early  in  1914,  and  completely  stopped  three  months  before  war 
was  declared.  Thanks  to  America,  we  were  able  to  obtain  supplies  to 
enable  us  to  carry  on  till  our  own  inventive  and  manufacturing  resources 
were  mobilised.  To-day  British  magnetos  had  no  superior,  and  they 
had  helped  to  achieve  worlds  records. 

Mr.  Peter  F.  Bennett,  who  presided,  mentioned  that  right  up  to  the 
outbreak  of  hostiUtics  the  War  Office  was  specifying  Bosch  magnetos 
for  all  standard  veliicles.  The  Government  had  promised  to  include 
magnetos  in  the  Key  Industries  Bill  to  be  introduced  next  session. 

The  large  steam  yacht  "  Berjl,"  of  the  late  Lord  Inverclyde,  has  been 
converted  into  a  Cable-layino  Steamer  by  the  Commercial  Cable 
CoMP.\N\-.  The  vessel,  which  has  been  re-named  "'  George  W'ard,"  will 
be  employed  mninl\  in  keeping  in  i-epair  the  eastern  end  of  the  Commercial 
Company's  cables,  off  the  coadt  of  Ireland,  and  akso  the  cables  in  the 
Bristol  Channel  and  the  English  Channel.  The  work  of  converting  and 
equipping  the  vessel  has  been  carried  out  at  the  Clydeside  Repair  \Vorks 
of  Messrs.  Barelay,  Curie  &  Company,  under  the  su])erintendence  of  Mr. 
John  M.  (jilehrist.  In  view  of  the  sjjecial  nature  of  the  work  on  which 
the  vessel  will  be  engaged,  extra  stiffening  had  to  be  put  in,  especially  at 
the  bows  and  under  the  large  cable-laying  winches,  of  which  one  is  fitted 
forward  and  one  aft.  Two  large  cable  tanks  have  Ijeen  constructed,  and 
the  vessel  is  equipped  with  sounding  machines,  direction-finding  instru- 
ments, wireless  telegrai)hy  apparatus,  &c.  Commodious  state  room, 
dining  and  smoke  rooms  have  been  provided  for  the  officers  and  staffs. 


Imperial  and  Foreign  Notes. 

The  accounts  of  the  Wellini;t<jn  (N.Z.)  municipal  tramways  depart- 
ment for  the  year  ended  March  31  last  show  revenue  £277,087, "compared 
with  ££222,802  in  previous  year,  and  a  net  profit  of  £21,825  (£10,146), 
and  in  the  power  supply  section  the  revenue  was  £20,009  (£22,462),  and 
the  net  surphis  £1,573  (£2,233).  The  revenue  of  the  electric  lighting 
department  was  £103,993  (£94,418),  and  the  net  profit  £23,925  (£29,862). 

In  order  to  deal  with  the  incieasing  traffic  at  the  Port  of  Algiers  two 
large  electric  cranes  are  to  be  installed,  together  with  24  smaller  ones. 

A  meeting  was  recently  held  of  representatives  of  electrical  enter 
prises  in  Aroentixa  to  discuss  a  ])roposal  to  form  an  association  to 
represent  the  enterprises  in  their  relations  with  (iovcniment  and  muni- 
cipal authorities  and  others,  to  create  educational  establishments  for 
the  training  of  ]iersonnel  for  electrical  undertakings,  to  compile  statistics 
&c.     A  committee  was  aijjjointcd  to  draft  the  constitution  and  bye-laws 

H.M.  Chargj  d'.^ffaires  at  Port-au-Prince  reports  that  the  Haitian 
Government  has  entered  into  a  contract  with  a  firm  at  Jacmel  for  the 
erection  of  a  liydro-eleetric  wprks.  At  the  generating  station  there  will 
be  two  100  kw.  three-phase  generators  and  Pelton  wheels.  Current  will 
be  generated  at  flOO  volts,  42  cycles,  an<l  the  power  will  be  transmitted 
to  the  town  sub-station  by  an  overhead  line  at  8,000  volts,  the  con- 
sumers' voltage  being  220. 

The  hydro -electric  works  at  Tange,  Jutland,  stated  to  be  largest 
electricity  station  in  Denmark,  was  opened  on  the  8th  inst.  There 
are  six  turbines  of  O.OOO  h.p.  sujiplied  by  a  SwecUsh  firm,  and  three 
electric  generators  manufactured  by  a  Danish  company.  The  generation 
voltage  is  10,000,  but  energy  is  Uansmittcd  to  Aarhus  and  Skive  at 
50,000  volts.  The  h.t.  transmission  lines  and  transformers  were  supplied 
by  Messrs.  Brown,  Boveri  &  Company. 

According  to  reports  from  Moscow,  which  we  need  scarcely  say  must 
be  received  with  very  great  reserve,  there  is  great  activity  in  electrical 
circles  in  Russia.  The  Putiloff  electric  stations  have  been  restarted, 
and  the  "  Makhonin  electric  train  has  made  its  first  journey  with 
]ia3sengers  from  Petrograd  to  Lubau."  The  work  of  electrification  in 
the  Crutca  is  said  to  be  proceeding  energetically.  A  large  electric 
station  is  to  \k  erected  for  utilising  the  power  obtainable  from  the 
mountain  rivers.  Special  attention  is  also  being  jjaid  to  the  use  of 
electro -medical  apparatus  in  the  Crimean  hospitals  and  the  provision 
of  RXntgen  rays,  electric  baths  and  electric  massage. 

Business   Items,  &c. 

On  and  after  the  3r(l  inst.  the  offices  of  the  Parsons  Marine  Steam 
Turbine  Company,  Ltd.,  and  Messrs.  C.  A.  Parsons  &  Company", 
Ltd.,  will  be  at  50,  Victoria-street,  S.W.  1. 

Wm.  Nassau  Walters  and  ^\m.  Wallace  Wilson,  trading  as  the  Hamp- 
shire Electrical  Company-,  S3,  High-street,  Gosport,  have  dissolved 
partnership.     Debts  by  Mr.  W^ilson. 

The  address  of  Messrs.  .J.  Tj'lor  &  Sons,  Ltd.,  is  Oakleigh-road,  New 
Southgate,  London,  N.  11.  Telegrams:  Tylengic  Newsouth  London; 
Telephone,  Palmers  Green  623-5. 

Cyril  Kay  Hanbury  and  Thos.  Hy.  Wilson,  electrical  contractors, 
3b,  Padiham-road,  Burnlej-,  have  dissolved  partnei-ship.  Debts  by  Mr, 
Hanburv,  who  continues  the  business  in  his  own  name. 

Edwd.  Alex.  NeviAll  and  Haroi  d  Ira  Couchman,  electricians,  &c., 
Westerham,  Kent,  have  .dissolved  partnership.  Debts  by  Mr.  Newall, 
who  continues  the  business. 

Edwd.  Chapman  and  Geo.  Louis  Williamson,  trading  as  the  Wensley'- 
D.ALE  Dairy  &  Electrical  Supply-  Comp.^ny-,  Hawes,  Yorkshire,  have 
dissolved  partnersliip.     Debts  by  Mr.  Chapman,  who  continues. 

Messrs.  Rich  &  Bundy,  specialists  in  electric  heating,  11a-1  3,  New-road, 
Ponders  End,  N.,  have  established  a  repair  department  and  they  state 
that  they  are  in  a  position  to  undertake  all  classes  of  repairs,  renewals, 
rewinds  or  conversions  to  any  type  or  make  of  electric  heating  or  coolung 
ajjparatus. 

The  Belfast  branch  of  the  Sunderland  Forge  &  Engineering  Company, 
Ltd.,  is  now  at  Sydenham-road  Works  (off  Queen's-road).  Telephone, 
No.  5036:  telegrams,  "  Man- "  Belfast.  New  offices,  stores  and  work- 
shops have  been  erected,  and  all  departments  will  be  concentrated  at  the 
above  new  address. 

The  agency  of  Messrs,  Hoc  an  &  Wardrop,  2,Grcsham-buildings,  Basing- 
hall-street,  E.C.  :\  who  have  hitherto  represented  the  Midland  Electric 
Mfg.  Comiiany,  Ltd.,  in  London  and  district,  has  been  extended  to  cover 
the  whole  of  the  South  Eastern  Coast  from  the  Wash,  and  the  Southern 
Coast  to  Chichester.     M.E.M.  gear  of  the  latest  type  is  being  stocked. 

Bankruptcies  and  L.ianidations. 

Claims  against  the  Cannon  Motor  and  Electrical  Work.s,  Ltd. 
(in  bquidation)  are  to  be  sent  by  Februaiy  S,  to  Mr.  P.  G.  Clegg,  10, 
Cannon-Lane,  Brighton. 

The  first  meeting  of  creditors  of  David  Suchostaweb,  engineer,  1, 
First-avenue,  Acton.  Middlesex,  will  take  place  on  Jan.  26  at  14,  Bedford- 
row,  London,  W.C.  1 .,  and  the  public  e.xamination  on  Feb.  8  at  the  Court 
House,  Half  .\cre,  Brentford. 

Claims  against  the  Low  a  Engineering  Company,  Ltd.  (in.  vol.  liq.) 
are  to  be  sent  by  Jan.  29  to  the  liquidator,  Mr.  A.  J.  H.  Shay. 

Wm.  Drvsdale,  electrician,  24,  Paxton-street,  Barrow-in-Fumess, 
has  been  adjudicated  bankrupt.  The  first  meeting  of  creditora  will 
take  place  on  Jan.  26  at  16,  Cornw-allis-street,  Barrow-in-Fumess,  and 
the  public  examination  on  Feb.  II  at  the  Magistrates'  Court,  Barron-. 
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Tenders  Invited  and  Accepted. 

Camberwell  (London)  Council  require  tenders  by  Feb.  7  for  the  supply 
of  stores,  including  electric  lamps  and  fittings.  Foiins  of  tender  from 
the  Borough  Engineer. 

Middlesbrough  Corporation  require  tenders  by  Feb.  9  for  laying  a 
double  line  of  tramways  in  CJrange-road  West.  Specification  from  the 
Borough  Engineer  and  Surveyor. 

Lt;EG.\N  Urban  Comicil  invite  tenders  for  supply  and  delivery  of  four- 
core  l.t  lead-covered  and  armoured  cables.  Si)ecification.s,  form  and 
tendei-s  to  the  clerk  (Mr.  F.  W.  Pollock)  by  noon  Jan.  29. 

Tenders  are  required  by  Feb.  3  for  12  months'  supply  of  Ughting 
fittings,  lamps,  switches,  cables,  meters,  tubes,  &c.,  to  Halifax  Elec- 
tricity Department.     Forms  of  tender  from  the  offices. 

Great  Yarmouth  Corporation  invite  tenders  for  the  supply  and  erec- 
tion of  h.t.  switchgear.  Copies  of  specification  from  the  engineer,  Mr. 
Gordon  Bryant.     Tenders  to  the  Town  Clerk  by  Feb.  11. 

Tenders  are  also  wanted  by  February  3  for  12  months'  supply  of  stores 
to  Halifax  Tramways  Departmekt,  including  Ughting  fittings,  insulat- 
ing materials,  cable,  wires,  troUy  and  overhead  line  material,  castings, 
oils,  &c.    Forms  of  tender  from  the  Tramways  Engineer. 

The  London  County'  Council  invite  tenders  for  wiring  the  Betluial 
Green  weights  and  measures  office,  &c.  (87  switch  and  89  hghting  points). 
Specifications  from  the  County  Hall,  Spring  Ciardens,  S.W.I,  and  tenders 
by  4  p.m.,  Jan.  31. 

The  Commissioners  of  His  Majesty's  Works,  &e.,  require  tenders 
by  Feb.  1  for  six  months'  supply  of  switches,  fuses  and  fuse  boards. 
Forms  of  tender,  &c.,  from  the  Controller  of  Supplies,  King  Charles - 
street,  Westminster,  S.W.I. 

Hammersmith  (London)  Borough  Council  invite  tenders  for  single 
and  three-phase  transformers.  Specifications  from  the  engineer  and 
manager  (Mr.  G.  G.  Bell),  and  tenders  to  the  Town  Clerk,  Town  HaU, 
Hammersmith,  W.,  by  4  p.m.  Jan.  26. 

The  Victorian  Railway-  Commissioners  (Melbourne)  want  tenders 
by  Feb.  2  for  various  reciuirements,  including  axle  generator  train- 
lighting  material  and  accumulator  cells  (contract  33,750)  and  minia- 
ture electric  staff  instruments  (contract  33,694.) 

Aberdeen  Corporation  invite  tenders  for  supply  and  erection  of 
electric  pumping  machineiy  capable  of  delivering  6i  million  gals,  per 
24  hours,  including  transformer's,  motors,  pumps,  &c.  Specifications 
from  the  Water  Engineer,  4U-,  Union-street,  and  tenders  by  Feb.  21. 

Pretoria  (Transvaal)  mimicipality  require  tenders  by  March  10  for 
one  20  ton  overhead  crane,  six  boilers  to  evaporate  18,000  lb.  an  hour 
each  at  3.50  lb.  pressure;  three  3,000  kw.  steam  turbo-generators,  con- 
densing plants,  five  750  kw.  converters.     Specification  from  Town  Clerk. 

The  Electricity  Commissioners  of  Victoria  ( AustraUa)  invite  tenders 
for  the  supply  of  plant  and  material  required  for  the  Morwell  Power 
Scheme,  including  25,000-12,500  kw.  turbo-alternators,  600  kw.  turbo- 
alternators,  transformers,  switchgear,  cables,  transmission  steel  towers, 
steel  telephone  poles,  &c.  Tender  forms  and  specifications  can  be 
obtained  from  the  Agent-General  for  Victoria,  Victoria  House,  Melbourne- 
place,  Strand,  London,  W.C.2,  and  drawings  can  be  seen  at  the  offices  of 
Messrs.  John  Coates  &  Company,  Ltd.,  consulting  engineers,  at  the  same 
address.  Tenders  by  noon.  Feb.  24,  to  Mr.  R.  Liddelow,  secretary. 
Electricity  Commissioners,  673,  Bourke-street  West,  Melbourne. 

The  Electricity  Commissioners  or  Victoria  also  require  tenders 
by  noon,  March  31,  for  telephone  wire  (specification  45)  and  pin  type 
insulators  (specification  415)  in  connection  with  the  Morwell  Power 
Scheme.  Specifications  can  be  seen  at  the  offices  of  Messrs.  John 
Coates  &  Co.  and  tender  forms,  &c.,  obtained  from  the  Agent -General. 

Tenders  are  invited  up  to  Feb.  23  for  the  supply  and  delivery  to  the 
Postmaster-General's  Dept.,  State  i^f  South  Australia,  of  electric 
lamps  (Schedule  561) ;  up  to  March  21  for  the  supply  and  delivery  to  the 
Postmaster-General's  Dept.,  State  of  New  South  Wales,  of  telephone 
and  telegraph  apparatus,  testing  instruments  and  switchgear  parts 
(Schedule  814) ;  and  also  up  to  March  29  for  the  supply  to  the 
Postmaster-General's  Dejrt.,  State  of  Western  Australia,  of  telegraph 
materials  (Schedule  333).  Tender  forms,  specification,  &c.,  from  the 
office  of  the  High  Commissioner  for  Australia.  406,  Australia  House. 
Strand,  London,  W.C.2. 


The  contract  for  wiring  26  houses  on  the  Long  Sowerby  site  has  been 
placed  by  Carlisle  Corporation  with  Ellison  Bros.,  at  £507. 

Burnley  tramways  committee  have  accepted  a  Belgian  tender 
for  steel  tyres  at  £37  10s.  a  ton.  The  nearest  British  tender  was  £59, 
compared  with  a  pre-war  price  of  £19  a  ton.  This  is  the  second  contract 
of  a  similar  character  which  has  been  placed  abroad  within  a  month, 
and  it  is  a  matter  for  the  serious  consideration  of  both  manufacturers 
and  workers. 

An  important  Transformer  Contract  has  been  secured  by  the 
Metropohtan-Vickers  Electrical  Companj'  from  the  Manchester  Cor- 
poration. For  the  Barton  power  station  the  companj-  will  supply  six 
19,500  k.v.a.,  three-phase,  oO-period,  6,600/32,000  volts,  O.I.F.C.  trans- 
formers, three  1,250  k.v.a.,  three-phase,  50-period,  32,000/420  volts, 
O.LS.C.  transformers  and  one  2,500  k.v.a.,  three-phase,  50-period,  6,600/ 
50,000  volts,  O.LS.C.  transformer.  For  the  Stuart-street  station  six 
2,833-J  k.v.a.,  one-phase,  50-period,  32,000/6,600  volts,  O.LS.C.  trans- 
formei-s,  and  for  the  High-street  sub-station  nine  2,833-J  k.v.a.,  one- 
phase,  50-period,  32,000/6,000  volts,  O.LS.C.  transformer.' 


Personal  and  Appointments. 

Exeter  Council  is  recommended  to  increase  the  salary  of  the  city 
electrical  engineer  (Mr.  H.  1).  Munro)  from  £700  to  £760,  as  from 
Oct.  1  last. 

Mr  W.  G.  Watson,  managing  director  of  Messrs.  W.  G.  Watson  & 
Company,  Ltd.,  electrical  engineers,  of  Sydnej',  N.S.W.,  who  has  been 
on  a  business  visit  to  this  countrv,  will  return  to  Australia  on  the 
29th  inst. 

Mr.  W.  M.  Acwoeth,  on  whom  the  King  has  authorised  the  Viceroy 
of  IiicUa  to  confer  the  honour  of  Knight  Bachelor,  is  a  well-known 
authority  on  railwaj-s,  and  a  director  of  the  LTnderground  Electric 
Railways  of  London  and  other  companies. 

Mr.  T.  H.  Mottram  has  been  promoted  to  the  position  of  Chief 
Inspector  of  Mines.  Mr.  Henry  'Walker  has  also  been  made  Deputy 
Chief  Inspector  for  Mines  ;  Mr.  Jolm  Masterton  a  Divisional  Lispector, 
and  Mr.  Edgar  H.  Frazer  a  Senior  Inspector  of  Mines. 

We  are  asked  to  state  that,  in  accordance  with  a  rearrangement  of 
the  organisation  of  the  Cable  Makers'  Association,  Mr.  Lleweljni  B. 
Atkinson,  M.I.E.E.,  who  took  up  the  secretaryship  of  the  Association 
during  the  war,  will  in  future  act  and  sign  as  director.  The  secretary 
win  be  Mr.  W.  G.  Stiles,  F.C.I.S.,  who  has  been  assistant  secretary  for 
some  time. 

Mr.  E.  A.  Uttley,  M.I.E.E.,  M.LMech.E.,  and  Mrs.  Uttley  returned 
to  South  Africa  by  the  "  Kenilworth  Castle  "  last  Friday  en  route 
to  Rhodesia,  where  Mr.  Uttley  will  resume  his  post  with  the  Government 
as  chief  construction  and  electric  inspector.  He  volunteered  for  war 
service  in  1917  and  was  appointed  to  the  Jlinistry  of  Munitions  and 
has  been  with  the  Admiralty  for  the  last  three  years  as  an  electrical 
engineer  at  H.M.  Dockyard,  Portsmouth. 


Patent  Record. 


SPECIFICATIONS  PUBLISHEDj  ' 

Complete  Specifications. 
The  following  abstract  from   some  of   the  specifications  recently  published   have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery -lane,  London,  W.C. 

132,244  RoEDEL.     Hooks  for  electrio-platng.     (4/9/18.) 

138,354  NoRSKE    Aktieselskab    for    Elektrokemisk    Industri    Norsk    Industri- 

Hypotekbank.     Suspension  of  electrodes  in  electric  furnaces.     (28/1/19.) 
138,610  Brillouin.     Telephonic  transmission  by  high-frequency  currents.     (31/1/19.). 
139,476  Siemens  &  Halske  Akt.-Ges.     Electric  contact  devices.    (9/3/18.) 
143,210  Scintilla.    Arrangement  of  the  distributor  brush-holders  in  magneto-ignition 

apparatus  for  internal-combustion  engines.     (15/5/19.) 
143,509  Giles.     Electric  valves  or  safety  devices  for  the  discharge  of  excess  potentials 

(1/5/20.) 
143,542  Siemens  ScHUCKERTWERKE.     High-tension  electric  depositing  plants.  (31/3/16.) 
143,551  Western   Electric  Co.    Telephone  exchange  system.    (22/7/18.)    (Divided 

Application  on  130,329.) 
143,908  Western   Electric  Co.    Telephone  exchange  system.    (22/7/18.)    (Divided 

Application  on  130,329.) 
143,910  Scintilla.     Short-circuit    terminals    for    the    magneto-ignition    apparatus   of 

internal-combustion  engines.     (28/5/19.) 
144,251  Heerd.     Magneto-electric  ignition  apparatus  for  explosion  engines.    (30/5/19.) 
145,481  Siemens  Schuckertwerke.     Installations  icr  rectifying  alternating  currents. 

(10/6/16.) 


APPLICATIONS  FOR  PATENTS. 
July  9th,  1920. 
20.031  B.T.-H.  Co.    Means  for  obtaining  unidirectional  potential  differences  of  constant 
value.    (22/12/15,  U.S.) 

20.033  B.T.-H.  Co.     Generation  of  high-frequency  oscillations.     (3/6/18,  U.S.) 

20.034  B.T.-H.  Co.     Electron  discharge  apparatus.     (28/10/15,  U.S.) 

20.035  B.T.-H.  Co.     Electron  discharge  apparatus.    (29/10/13,  U.S.) 

20.036  B.T.-H.  Co.     Electron  discharge  apparatus.     (29/12/13,  U.S.) 
20,048  Angereau.    Device  for  closing  electric  circuit  by  magnetic  induction. 


20.058 
20,145 
2C,153 

20,226 
20,227 
20.228 
20,229 

20,230 
20,231 

20,232 

20,233 

20,234 

20,236 

20,237 

20,238 
20,263 

20.264 

20,279 
20,288 
20,308 
20,335 

20,333 

20,343 


B.T.-H.  Co, 
B.T.-H.  Co 
B.T.-H.  Co, 
Angereau.    Device  for  closing  electric  circuit  by  magnetic  induction,    (1/8/16, 

France.) 

AuFRANc.    Switches,     (13/7/18,  France,) 

Allgemeine  Elektricitats  Ges.    Choking  coil.    (10/7/14.  Germany.) 
Allgemeine   Elektricitats  Ges.     Driving  system  for  a.c.  meters.     (14/1/19, 

Germany.) 
HuTH  Ges.  (Dr.  E.  F.)  &  Loewe.    Telephony.    (31/12/15,  Germany.) 
Huth  Ges.  (Dr.  E.  F.).    Telephony.    (28/11/16.  Germany.) 
HuTH  Ges.  (Dr.  E.  F.).    Vacuum  tubes.    (30/3/18,  Germany.) 
HuTH  Ges.  (Dr.  E.  F.).    Aerial  conductors  for  Viiireless  telegraphy.     (1/7/15, 

Germany. )_      _  _ 

Wireless  messages.     (21/10/14,  Germany.) 
Arrangement  for  carrying  wireless  stations. 


(30/10/13, 

Reels,  &c.,  for  winding  and  unwinding  aerial  conductors. 
Reels,  &c.,  for  winding  and  unwinding  aerial  conductors. 
Sources  of  electrical  energy  for  use  in  aircraft.  (1/2/16, 


HuTH  Ges.  (Dr.  E.  P.). 
Huth  Ges.  (Dr.  E.  F.). 

Germany.) 
HuTH  Ges.  (Dr.  E.  F.). 

(16/1/18.  Germany,) 
Huth  Ges,  (Dr.  E,  F.). 

(6,/5/18,  Germany,) 
Huth  Ges.  (Dr.  E.  F.), 

Germany.) 
Huth  Ges,  (Dr.  E.  F.)  &  Loewe,  Method  of  tuning  the  sending  connections  for 

wireless  telegraphy.     (18/9/15.  Germany.) 
Huth   Ges.  (Dr.    E.   F.).    Aircraft  stations  for  virfreless  telegraphy.(4/12/14, 

Germany.) 
Huth  Ges. (Dr.  E,  F,).     Coils  for  high-frequency  purposes.     (29/11/16,  Germany.) 
Soc.  ANON.  Constructions  Electriques  de  "Belgique.    Contact  fingers  for 

controllers.    (18/3/19,  Belgium.) 
Soc.  ANON,  Constructions  Electriques  de   Belgique.       Electric  traction. 

(24/5/19.  Belgium,) 
De  SoissAN.     Electric  heating  apparatus.     (19/12/13,  Belgium.) 
Kohler  Co.     Electric  generating  systems.     (20/3/19,  U.S.) 
Day.     Electric  signalling.     (17/9/16,  U.S.) 
Huth  Ges.  (Dr.  E.  F.)  &  Loewe.    Wireless  receiving  apparatus.    (20/12/15, 

(Germany.) 
Soc.    Industrielle    des    Telephones,      Telephone    and    telegraph    cables, 

(4/4/19,  France.) 
LoRENZALS.    Generating  continuous  currents.    (13/2/19,  Germany.) 
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Companies'    Reports,    &c. 

EDisuN  SWAN  ele(;tkic  (-(imrv.w,  ltd. 

At  the  racetirig  of  the  Edison  >S«an  Klictrio  Company,  Ltd.,  on 
Monday  tlic  cliairmim  (Mr.  C.  .1.  Eord)  was  abl  ■  to  pive  a  good  acronnt 
of  the  progress  and  c'.\|)nnsioM  of  the  L-ompany'.s  business.  After  friving 
particulai's  of  the  debenttiix'  stock  rcdcemcd,  of  tlie  investments  ip  other 
lompanies,  &e.,  he  refen-ed  to  the  arrangement  with  the  I'hihps' 
I  lliiwlampworks,  Ltd.',  of  Eindlioven,  who  were  (he  elaimed)  the  largest 
inannfactiirers  of  electrie  lam)>.s  in  Europe,  with  world-wide  raniifiea- 
tinns.  During  the  last  few  year.s  the  lirm  had  paid  espeeial  attention 
III  the  nianufaetuiT?  of  gas-tilled  lamps,  which  were  largely  superseding 
the  old  typo  of  tungsten  drawn-wii-e  lamp,  particularly  as  it  had  Ik-oii 
found  possible  to  manufacture  it  with  a  comparatively  low  candle- 
power,  making  it  available  for  ordinary  hou.sehold  use.  The  manufac- 
tui-e  of  the  lamp  was  attended  with  many  ditiiculties,  and  they  found 
great  ditficulty  in  producing  a  satisfactory  lamp  in  large  quantities  on 
an  economic  basis.  That  was  largely  due  to  the  fact  tfiat  during  the 
war  their  laniji  staff  were  engaged  on  special  Government  work  and.  in 
consequence,  unable  to  concentrate  on  lamp  development.  The  Philips' 
Company  pos^icssed  methods,  proces.ses  and  novel  labour-saving  plant 
far  in  advance  of  that  in  the  works  of  other  manufacturers.  They  were 
now  turning  out  lamps,  particidarly  gas  filled,  in  large  quantities,  etiiial 
in  everi,'  res]ivet  to  those  manufactured  by  Messi-s.  I'liilips  in  Holland, 
and  they  were  obtaining  a  ready  sale  for  them. 

New  CoMP.^iNV  Fokmed. 
It  was  necessary  to  provide  a  large  amount  of  capital,  and  they  had 
made  an  arrangement  with  Messrs.  Philips  for  the  formation  of  a  new 
company,  the  Kdiswan  Lampworks,  Ltd.,  the  capital  being  provided  in 
equal  ehaiTS  by  themselves  and  Mes.srs.  Philips.  Their  lamjnvorks 
would  be  leased  to  the  !iew  com])any.  except  the  portion  rc<'ently 
erected,  together  with  the  machinery  and  plant.  The  outcome  of  the 
arrangement  would  be  that  they  would  not  have  to  put  up  any  cash, 
the  whole  of  that  being  provided  by  Messrs.  Philips.  Mr.  .^nton  F. 
Philips  and  Dr.  (j.  L.  F.  Philips  would  be  on  the  Board  of  the  new 
company,  and  had  undertaken  to  give  the  Ijenefit  of  the  whole  of  their 
knowledge  and  evperience,  with  particulars  of  all  new  processes,  plant 
and  machinery  which  might  be  in  use  at  their  own  works.  At  the  date 
of  the  balance-sheet  the  new  system  of  manufacture  had  only  been 
working  for  a  short  time.  The  change  over  from  one  process  of 
manufacture  to  another,  the  in.stallation  of  the  new  plant  and  the 
initiation  of  the  staff  into  the  new  methods,  restricted  the  output 
for  the  time  being  and  reduced  the  profits.  He  was  glad  to  say, 
however,  that  their  output  of  lamps  was  now  on  a  satisfactoiy  basis. 
Another  matter  which  had  adversely  affected  the  profits  from  the  lamp 
side  of  the  works  was  the  frequent  rises  in  wages  w-liich  had  taken 
place  during  the  year.  The  increased  caj)acity  of  the  factory  to  tuni 
out  lamps  on  a  more  economical  basis  would  doubtless  help  the  company 
to  bear  the  higher  charges  for  wages. 

Electricity  Meters. 
They  had  arranged  with  the  Sangamo  Electrie  Company  to  co-operate 
in  the  manufacture  of  meters  at  Ponders  End.  and  they  had  taken  orders 
for  some  few  thousands  of  those  meters,  manufactured  in  the  United 
States.  Having  satisfied  themselves  that  the  meters  were  of  the  highest 
efficiency  and  that  thei-e  was  a  veri*  large  demand  for  them,  and  also 
that  they  could  be  produced  at  a  fignre  which  would  enable  them  to 
compete  with  any  similar  article,  they  found  that  if  they  could  be 
manufactured  in  this  country  and  disposed  of  as  English  manufacture 
there  would  be  a  large  business  done  in  them.  They  had  erected 
buildings  at  Ponders  End  works,  which  were  being  equipped  with  the 
necessary  plant  and  machinery,  capable  of  turning  out  those  meters 
on  a  large  scale.  Their  .American  friends  made  it  a  condition  that  they 
should  be  interested  in  the  manufacture,  and,  in  .conjunction  with  them, 
they  were  forming  a  company,  in  which  they  would  be  largely  interested, 
for  carrying  out  those  arrangements  in  the  future. 

FiNAseiAL  Position. 

The  Board  came  to  the  decision  to  pass  the  ordinary  dividend  after 
careful  consideration  and  with  great  regret.  The  solution  of  the 
difficulty  was  additional  capitnl,  but  at  present  it  was  impossible  to 
provide  it  in  consequence  of  the  prevailing  financial  and  industrial 
unrest,  and  the  Board  were  strongly  averse  to  making  any  further  issue 
if  it  could  be  avoided  ;  but  they  were  hopeful  that  within  the  next  six 
months  the  position  might  become  more  liquid.  In  the  absence  of 
further  capital  it  had  become  absolutely  necessary'  to  husband  their 
cash  resources,  and,  although  a  substantial  profit  jiad  been  earned,  it 
would  have  been  a  suicidal  policy  to  have  dipped  into  those  resources 
in  the  payment  of  even  a  dividend  of  5  per  cent.,  which  would  absorb 
about  £5(1,(100.  If  they  could  see  their  way  to  pay  an  interim  dividend 
Ix^forc  the  end  of  the  financial  year  at  .lun'e  30  next,  they  would  do  so. 
The  business  was  proceeding  satisfac-torily  ;  the  sales  were  increasing, 
and  up  to  the  pre,sent  they  had  not  been  affected  by  foreign  competition. 

The  report  and  accounts  were  adopted,  and  at  a  subsequent  extra- 
ordinary meeting  a  resolution  was  passed  altering  the  articles  of 
association  so  as  to  empower  the  company  to  increase  its  capital. 

The  Eastern  Extexsios  Australasia  &  Chtxa  Telegraph  Coji- 
PANY,  Ltd.,  announce  that  the  interest  on  their  4  per  cent,  mortgage 
debenture  stock  for  the  half  year  ending  31st  inst.,  due  on  the  1st  prox., 
will  be  paid  by  warrant  on  Feb.  1  next. 

The  Dublin  United  Tramways  Company,  Ltd.,  has  declared  a  final 


dividend  of  3J  per  cent,  on  the  ordinary  stock,  making  5i  per  cent,  for 
the  past  year,  after  adding  £30,00(1  to  renewals  fund,  writing  £2,000  otl 
investments  and  carrj-ing  fonvard  £13,331. 

The  British  Trusts  Association  has  purchased  from  the  Tramways, 
LioHT  &  Power  Company  £200,000  8  per  cent.  five-y<ar  notes  at  O.'ii, 
less  a  commission  of  I  per  cent.  The  ])ublic  are  not  invited  to  subscribe 
for  the  issue,  but  i>articulars  of  it  and  some  details  regarding  the  Tram- 
ways Conijiany  are  lieing  advertised  in  order  that  jiermission  to  ileal  in 
the  notes  may  be  obtained  from  the  Stock  Exchange.  The  notes  are 
part  of  a  total  amount  authorised  of  £37.5,000,  and  are  redeemable  at 
10.5  on  .Ian.  7,  192f).  The  company  owns  and  0|)erates  six  electric  power 
and  traction  undertakings  in  the  Midlands.  The  net  receipts  in  1919 
were  £43,900.  and  for  1920  are  expected  to  have  been  foiJjOOO,  while 
those  for  the  present  year  are  put  at  £80,000. 

Thet'osTA  Rica  Electric  Lkjht  &  Traction  Company,  IjTd., reports 
that  the  net  earnings  in  Costa  Rica  for  the  year  ended  .lune  30,  after 
charging  all  expenses,  were  £24. .519.  compared  with  £14,328  for  the 
previous  year,  an  increase  of  £10,191.  Thenet  jjrofit  wa3£12,G91,  against 
a  loss  of  £2,549,  and  reduces  last  year's  deficit  of  £13,022  to  £330.  The 
gold  premium  averaged  l(iO  per  cent,  during  the  year,  against  315  i)er 
cfnt.  in  the  previous  year,  and  1 12  per  cent,  (the  normal  equivalent  of 
the  gold  "  Colon  ")  in  the  year  (1913-14)  before  the  war.  The  difference 
between  the  current  and  normal  exchange  represents  a  lo.ss  of  £5,544. 
Payment  in  cash  of  the  5  per  cent,  debenture  interest  was  issued  on  June 
3).  1920,  and  the  interest  due  on  the  1st  inst.  was  also  paid  in  full. 

The  directors  of  W.  T.  Henley's  Telegraph  Works  Company, 
Ltd..  are  inviting  applications  for  an  issue  of  2.50.000  £1  ordinary  shares 
at  the  price  of  £1  4s.  jicr  share  The  ca])ital  of  the  comjiany  is  £1,000, 0(J0 
in  800,000  £1  ortlinary  and  200,000  £5  4X  per  cent,  cumulative  prefere-nce 
shares,  of  which  400,000  ordinary  and  200,000  jjrefcrence  shares  have 
been  issued,  and  there  is  also  an  issue  of  £1.50,000  4i  per  cent,  first  mort- 
gage debenture  stock.  The  company's  business  has  been  developed  for 
many  years  by  means  of  undistributed  profits  without  increasing  the 
debenture  or  the  share  capital,  and  in  1918  the  company  capitalised  the 
sum  of  £200,000,  part  of  the  amf)unt  standing  to  the  credit  of  reserve, 
and  distributed  2(tO,000  ordinary  shares  by  way  of  bonus  among  the 
ordinary  shareholders.  For  some  years  the  turnover  has  been  incre'asing 
year  by  year,  and  the  present  turnover  greatly  exceeds  in  value  and 
C(uantity  that  of  any  previous  year.  The  new  capital  is  rer^uircd  to 
finance  this  increased  business  and  to  provide  for  additions  to  the  works 
to  meet  future  demands.  The  company  is  in  the  first  rank  of  cable 
manufacturers,  ^nd  the  directors  anticipate  that  in  the  near  future 
there  will  be  a  great  extension  in  the  use  of  electricity  for  the  develop- 
ment of  cheap  power  by  the  means  of  super  power  stations,  for  the 
electrification  of  railways,  for  the  increased  use  of  telejjhones,  and  for 
other  purposes,  and  that  there  will  thus  bs  a  steady  and  increasing 
demand  for  the  Company's  productions. 

At  the  annual  meeting  of  the  Adelaide  Electric  StrppLY  Compaxy. 
Ltd.,  on  Wednesday,  the  director's  reported  that  the  gross  revenue  for 
the  year  ended  -Aiiigust  31  last  amounted  to  £238,764,  compared  with 
£185,908  for  the  previous  year,  an  increase  of  28  per  cent.  After  pay- 
ment of  management  and  general  expenses  in  Adelaide  and  London, 
and  after  providing  for  interest  and  sinking  fund  on  the  five  per  cent, 
debenture  stock  and  for  interest  on  the  six  per  cent,  consolidated 
debenture  stock,  the  directors  wrote  £4,000  off  the  cost  of  issue  of  the 
"A"  preference  shares,  placed  £.5,000  to  reserve  for  income  tax  and 
corporation  tax,  and  £.5,0(.".>  to  general  reserve,  which  left  a  balance  of 
£71,638.  Deducting  the  two  half-yearly  preference  dividends  paid 
in  March,  1920,  and  the  interim  dividend  of  5  per  cent,  actual  on  the 
ordinary  shares  paid  in  June,  the  available  balance  was  £40,3.54,  which 
was  applied  in  paying  the  half-yearly  pre-ference  dividends  to  August  31 
last  and  a  final  lUvidend  of  7  per  cent,  actual  on  the  ordinary  shares, 
making  12  per  cent,  (free  of  British  income  tax)  for  the  year.  The 
balance  of  £2,104  with  £18,360  from  the  previous  j'ear,  made  a  total  of 
£20,4(34,  which  was  carried  forward. 

The  capital  expenditure  during  the  past  year  was  £133,400,  and  after 
deducting  amounts  written  off,  the  net  expenditure  at  31st  August, 
1920,  was  £1,158,603.  At  the  end  of  the  year  the  Company  had  29,475 
consumers  (against  25,049  in  1919)  :  the  total  connections  were  .34,469 
kw.  (20,6.58  kw.  for  lighting  and  13,811  h.p.  of  motors)  against  30,247 
and  the  units  sold  were  14,434,514  (against  11,239,069).  The  area  of 
the  districts  covered  by  the  Company's  statutory  powers  is  155  square 
miles,  with  an  estimated  population  of  224,0(X).  and  electric  supply 
is  now  available  in  .525  miles  of  streets,  .an  increase  of  35  miles  during 
the  year.  There  was  an  increase  of  17  per  cent,  in  the  number  of  con- 
sumer, of  nine  per  cent,  in  the  power  supply,  and  of  14  per  cent,  in 
the  total  connections.  The  total  units  sold  and  the  gross  revenue 
both  showed  an  increase  of  28  per  cent.  Good  progress  is  being  made 
with  the  pndiminary  works  necessary  for  the  construction  of  the  new 
power  house  at  (Jsbome,  Port  Adelaide,  and  ordei-s  for  the  fii-st  20,000  kw. 
of  generating  plant  have  been  placed. 

For  some  years  past  the  increasing  burden  of  double  taxation  both 
in  England  and  .Australia  had  pressed  heavily  on  the  Company,  but  the 
great  efforts  made  to  induce  the  authoi-ities  to  adjust  the  burden  equitably 
met  with  inadequate  success.  With  a  view  to  relie\'ing  the  Company 
and  its  shareholders  of  this  burden  an  extraordinary  general  meeting 
was  held  to  consider  resolutions  providing  for  the  control  and  manage- 
ment of  the  Company  being  transferred  from  Ixindon  to  Adelaide  and 
vested  in  a  new  Board  of  directors  to  be  resident  in  Adelaide.  The 
resolutions,  wliich  had  been  unanimously  approved  at  a  specially- 
convened  meeting  in  Adelaide  of  the  Australian  shareholders,  were 
approved. 
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Ne-w  Companies. 

C.  A.6E8LET,  BAILEY  &  COMPANY,  LTD.  (172,282). — Private  company, 
registered  Dee.  2S.  Capital,  £6.CM>0  in  £1  shares.  To  take  over  business 
of  C.  A.  Besley,  Bailey  &  Company,  Hope  Street  lane,  Cardiff,  and  to 
carry  on  the  business  of  electrical,  telephone,  heating  and  general  engin- 
eers, &c.  Directors  are  :  F.  Morgan,  A.  Jones,  C.  D.  Esnouf  and  Y.  A. 
Bailey  (managing). 

CONTKOLS.  LTD.  (172.218). — Private  company.  Reg.  Dec.  23.  Capital 
fl.fXMj  in  £1  shares.  To  cany  on  thebusinessof  makers  of  and  dealers  in 
flexible  wire  and  rod  contreils,  throttle  and  ignition  controls  for  internal 
combustion  engines  &c.  W.  M.  Rolph  is  permanent  governing  director. 
Sccretaiy  :    L.  S.  Thompson.     Res.  office  :    66,  Piccadilly,  W. 

ENNIS  GAS  AND  ELECTRIC  SUPPLY  COMPANY.  LTD.  (.5,094).— Reg.  in 
Dublin  .Jan.  3.  Capital  £5,000  in  £1  shares.  To  supply  electric  light 
to  the  town  of  Ennis.  First  directors  are  :  A.  Knox,  J.  O'Dea,  J.  Brevin, 
P.  Cahn,  D.  Mclnemey,  M.  Mclnemey  and  M.  Mc5Iahon,  all  of  Ennis. 

E.  &  C.  GATES,  LTD.  (172,187). — Private  company.  Reg.  Dec.  22- 
Capital  £3.000  in  £1  shares  (2,700  10  per  cent,  cumulative  preference  and 
300  ordinary).  To  take  over  the  business  of  an  electrical  engineer  and 
electrician,  carried  on  by  C.  Gates  as  "  E.  &  C.  Gates,"  at  Norwich.  First 
directors  are  :  M.  C.  Warren  (chairman),  and  C.  Gates.  Reg.  Office  : 
Arcade-street,  Norwich. 


Benn  Brothers  Journals. 


Forty   Years  A^o. 

(The  Electeician,  Januaey  22,  1881.) 

Royal  IssxiTrTiox. — Jlr.  Warro-n  De  La  Rue  last  night  deUvered 
his  discourse  on  '"  The  Phenomena  of  the  Eleetri^  Discharge  with 
14.400  Chloride  of  Silver  Cells." 

The  Telegbaph  Company  and  the  Post  Office. — Negotiations  are 
understood  to  be  still  going  on  between  these  parties.  It  does  not 
appear  that  the  threatened  appeal  against  the  recent  judgment  is  being 
proceeded  with. 

The  Electkic  Light  in  the  Citv. — Permission  has  been  given  to 
the  Brush  Electric  Light  Company  to  lay  down  the  necessary  wires 
underground  from  their  factory.  Vine-street.  York-road,  Lambeth, 
along  Stamford-street,  &c.,  for  the  lighting  of  various  city  streets,  as 
arranged  with  the  Sewers  Commission.  m 

Ste.inge  Treatment  of  a  Hospitat  Patiknt. — L'nder  tliis  heading 
the  newspapers  report  that  several  of  the  juni'men  at  a  recent  inquest, 
held  in  Westminster  upon  George  Seamar,  aged  41,  a  pianoforte  maker, 
expressed  a  strong  opinion  that  the  "  application  of  a  battery  to  the 
patient,  who  was  suffering  from  severe  injuries  in  the  head,  was  a  highly 
improper  proceeding  on  the  part  of  the  Charing  Cross  Hospital  surgeons. 
At  the  Coroner's  suggestion,  however,  a  verdict  of  accidental  death  was 
ultimately  returned. 


Inc. 


Prices  of  Metals,  Chemicals, 

Tuesday, 
Copper —  Price. 

Best  selected per  ton     £79 

Electro  Wirebars  ...         ,,  £S2 

H.C.  wire,  basis     ...    per  lb.  Is. 

Sheet „  Is. 
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0     0 

0     0 

OiVd. 
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»T 
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4f,d. 

Brasn  60/40 — 

Rod  basis      

Os. 
Is. 

9Jd. 

Sheet,  basis  
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Ud. 

Pig  Iron — 
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per  ton 

£11 

7     6 

Galvanised         steel 
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3 

£34 

0    0 

Lead  Pig — 

English 

♦  > 

£25 

0    0 

Foreign  or  Colonial 

„ 

£23 

5    0 

Tin- 

Ingot  

., 

£191 

10    0 

Wire,  basis    

per  lb. 

2s. 

7d. 

&c. 

•Jan.  18. 
Dec. 
£3     0     0 
£1   10    0 

■red. 


i^-l. 


id. 
id. 


£3     0     0 

£1     0     0 
£0   15     0 

£19     0     0 
3d. 


Copper  Sulphate. — Per  ton  £38. 
Boric    Acid    (Crystals). — Per    ton 

£74. 
Sodivm  Bichromate. — Per  lb.  lOJd. 
Sodium  Chlorate.— Fei  lb.  4Jd.  " 


Salanimoniac. — Per  cwt.  100s. -95s. 
Sulphur  (Flowers). — Ton  £16  5s. 
„      (Roll-Brimstone). — Per  ton 
£16  56. 
Sulphuric    Acid    (Pvrites,  168)".— 
Per  ton,  £9  17s.  "6d. 
Rubber. — Para  fine.  Is.  OJd.  ;   plantation  1st  latex,  1/2  lb. 
The  metal  prices  are  supplied  bv  British  Insulated  &  Helsbv  Cables. 
Ltd. ^ ' 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
EliBCTKlciAX  "'  are  at  8,  Bonverie  Street,  London,  E.C.4.  Telegrams  : 
Benhrotric,  Fleet,  London.     Telephone  :  City  9853  (4  lines). 

The  subscription  to  "The  Electbicias  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abr'Md.  Advertise- 
went  Bates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  en  the  Friday  preceding  date 
of  publication 


Some  FBAXtiBES  of  the  CrRRENT  Issites. 

"  Aeronautics."' — "  Speed  and  Endurance  of  the  Rigid  Airship,"  by 
E.  H.  Hewitt ;   and  '"  International  Aeronautical  Maps." 

"The  Cabinet  Maker." — "The  Decoration  of  Furniture:  Waved 
Moulding  "  :  "  Practical  Polishing  "  ;  and  '  Unemployment  at  High 
Wycomlje."  ' 

"  Chemical  Age." — "  Ammonia  Oxidation  Limits  for  Sulphuric  Acid 
Plants,"  by  Wilfrid  Wyld ,  and  "  Development  of  the  Polish  Chemical 
Industry." 

"  Farm  and  Home." — "  The  Spring  Outlook  "  ;  "  Hackney  Breeding 
in  1920  "  ;   and  "  The  Farmer  and  his  AVork." 

"  The  Fruit -Grower.". — "  Profiteering  in  Apples"  :  "  Lessons  of  the 
Commercial  Shows  (II.)  "  ;   and  "  Fruit  Imjwrts  in  1920." 

"  Ciardening  Illustrated." — "  Camellias  Casting  their  Buds  "'  ; 
"  Lilacs  for  Present  Planting  "  ;   and  "  Potatoes  in  a  Heavj-  Soil." 

"  The  Hardware  Trade  Journal."' — "The  Coming  Hardware  Show  at 
Birmingham  '"  :  "  Hardware  in  the  Making,  VI.  :  The  Manufacture  of 
Razors  "  :   and  "  Paints,  Colours  and  Varnishes." 

""  Transport  World." — "  Scope  for  the  Motor  Carrier  in  Country  Dis- 
tricts "  ;    ■■  Transporting  Trees  "  ;    and  "  Motor  A'ehicle  Insurance.'" 

"  The  Gas  World." — "  Conservation  of  Coal  through  the  Gasworks." 
by  F.  W.  Goodenough  ;   and  "  The  Export  of  Sulphate  of  Ammonia  "" 


Arran^emenls  for  the  Week. 

FRIDAY.  January  21st  (to-day). 

Institition  of  Mech.^nical  Engineees. 
6  p.m.     At  Storeys-gate,  London,  S.W.     Paper  on  "  The  Mecha- 
nical Loading  of  Ships,"  by  Mr.  H.  J.  Smith. 
Institution  of  Electrical  Engineers. — Students'  Section. 
6.30  }).m.     At   Faraday   House,   Southampton -row,   London,   W.C. 
Paper  on    "  Electric  Welding,"'  by  Mr.  H.  J.  Howard. 
Institution  of  Electrical  Engineers. — South  Midland  Centre. 
6. 30  p.m.     At  the  Grand  Hotel,  Birmingham.     Annual  Dinner. 

MONDAY,  January  24th. 

Institution  of  Electrical  Engineers. — Informal  Meeting. 

6  p.m.     At  the  Institution  of  Civil  Engineers.  CJreat  George -street, 

London,  .S.W.  Discussion  on  "  Improving  the  Usefulness  of 
the  Institution,"'  Mr.  L.  B.  Atkinson  in  the  chair.  (Refresh- 
ments wiU  be  served  at  5.30  p.m.) 
Institution  of  Electrical  Engineers. — North  Eastern  Centre. 
".15  p.m.  At  the  Mining  Institute,  Westgate -road,  Newcastle-on- 
T^-ne.  Paper  on  "  Some  Economic  Aspects  of  E.H.T.  Distri- 
bution by  Underground  Cables,"  by  Mr.  R.  0.  Kapp. 

TUESDAY,  January  25th. 
Institution  of  Electrical  Engineers. — North  Midland  Centre. 

7  p.m.     At  the  Hotel  Metropole.  Leeds.     Paper  on  "  The  Distribu- 

tion of  Electricity,"  by  Mr.  W.  B.  Woodhouse. 

Institution   of   Electrical  Engineers,   South   Midland  Centre' 
Students'  Section. 
7.30  p.tn.     At  the  L'niversity,  Edmund-street,  Birmingham.     Paper 
on  "  Thermionic  Valves,"  by  Mr.  J.  A.  Cooper. 
WECNESDAY,  January  26th. 

I.nstitution  of  CrviL  Engineers. — Stutdekts'  Meeting. 
6  p.m.     At  GJreat  George -street,  London,  S.W.     Vernon -Harcourt 
Lecture  on  "  The  Lav-Out  and  Equipment  of  Docks,"  bv  Mr. 
F.  E.  Wentworth -Shields. 

Industrial  League  and  Council. 
730  p.m.     At  Caxton  Hall.  Westminster,  London.  S.W.     Lecture 
rin    "  Unemplovment — The  Best  Means  of  Dealing  with  It."  by 
Jlr.  E.  W.  Petter. 
THURSDAY,  January  27th. 

Royal  Institution. 
Z  p.m.     At    Albemarle-street,     London,    W.     Lecture    on    "Bio- 
chemistry,'" by  Dr.  A.  Harden,  F.R.S.  (Lecture  II.) 
Institution  of  Electrical  Engineer.s. 

6  p.m.     At  the  Institution  of  Civil  Engineers.  Great  George-street, 

London,    S.W.     Paper    on    "  Temperature    Limits    of   Large 
Alternators,"  by  Mr.  G.  A.  .luhUn. 

Liverpool  Engineering  .Society. 

7  p.m.     At     the     Exchange     Station     Hotel,     Liverpool.     Annual 

Dinner. 

FRIDAY,  January  28th. 

Physical  Society. 
5  p.m.     At  the  Imperial  College  of  Science,  S.  Kensington,  Lordon, 
S.W.     Papers  on  "  The  Magnetic  Separation  of  the  Neon  Lines 
and  Runge's  Rule,  "   by   Prof.   H.   Nagaoka  ;      ■  A  Method  of 
Demonstrating  the  Retro-active   Property  of  a  Triode  Clscil- 
lator."  by  Capt.  E.  V.  Appleton.  M.  A.  ;   and  "  The  Quickne.<^s  of 
Response  of  Current  to  Voltage  in  a  Thermionic  Tube,"   by 
Dr.  D.  Owen. 
North -East  Coast  Institution  of  Engineers  and  Shipbuilders. 
7.30  p.m.     At  the   Literarr  and   Philosophical  Society.  Westgate- 
road.    Newcastle -on -T\-ne.     Paper    on    "  Fuel    Oil,"    by    Mr. 
W.  A.  White. 
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Notes. 


The   Kelvin   Lecture. 

One  thing  stands  out  clearly  from  the  account  we  give 
on  another  page  of  this  issue  of  the  Kelvin  Lecture  delivered 
recently  by  Sir  William  Bragg  before  the  Institution  of 
Electrical  Engineers.  That  is  investigations  seemingly  only 
of  theoretical  interest  which  have  fascinated  and  puzzled 
])ure  scientists  of  world-wide  repute  have  produced  facts 
which  can  be  turned  to  the  most  important  practical  uses 
by  electrical  engineers.  Theoretically,  we  are  still  only  on 
the  fringe  of  the  subject,  but  there  will  be  general  agreement 
with  Sir  William  Bragg  that  we  are  at  least  working  in  the 
right  direction  to  obtain  a  true  understanding  of  the  great 
])roblems  of  radiation  and  of  material  structure.  Of  the 
])ractical  applications  of  this  theoretical  knowledge  we  have 
hardly  yet  begun  to  see  the  start.  Yet  already  'we  know 
enough  to  make  it  certain  that  an  increase  in  our  theoretical 
information  will  be  closely  followed  by  a  springing  up  of 
jiractical  applications  and  that  the  Coolidge  tube  and  the 
thermionic  valve  are  only  forerunners  of  a  vast  series  of 
useful  equipment  whose  design  and  manufacture  has  been 
made  possible  by  the  work  of  the  purest  scientists. 


Nature's  Unit  of  Electricity. 

AxoTHER  field  fur  interesting  speculation  and  useful 
work  will,  we  hope,  result  from  a  point  raised  in  Sir  William 
Bragg's  lecture.  We  like  to  think  that  electrical  science 
and  engineering  depend  more  than  any  other  of  the  world's 
activities  on  accurate  measurement  based  on  units  which 
themselves  rest  on  the  most  fundamental  of  first  principles. 
And  although  this  may  already  be  so  to  some  extent,  Sir 
William  Bragg  would  have  us  go  further  and  make  the 
electron  our  unit  of  measurement.  The  way  to  do  this 
does  not  yet  seem  clear  and  we  should  welcome  some  en- 
lightenment on  the  subject.  One  thing,  however,  is  evident, 
that  if  we  can  attain  such  an  end  we  should  have  a  system 
of  units  based  on  the  very  foundations  of  our  cosmic  knowledge. 
As  we  said  last  week,  this  lecture  is  one  of  no  ephemeral 
interest,  and  besides  the  points  we  have  mentioned  the  con- 
tents raise  so  much  that  is  suggestive  and  useful  that  it  should 
be  studied  closely  by  all  those  who  have  cause  of  true  electrical 
progress  at  heart. 


Lighting  Conditions  in   Cinema   Studios. 

The  subject  of  the  lighting  of  cinema  studios,  which  was  re- 
cently discussed  before  the  Illuminating  Engineering  Society, 
presents  a  number  of  interesting  problems.     On  the  purely  elec- 
trical side  there  is  for  instance  the  need  for  studying  the  design 
of  a  sufficiently  flexible  arrangement  of  switches  and  cables. 
We  should  also  like  to  see  more  attention  dc%'oted  to  the 
avoidance  of  long  lengths  of  live  cable  which  are  apt  to  cumber 
the  floor  in  some  studios.     As  a  load  that  can  be  largely 
applied  during  daylight  hours  such  studios  have  their  value 
to  supply  companies,  but  the  demand  is  somewhat  intermittent, 
and  producers  would  be  well  advised  to  ensure  that  local  supply 
companies  in  country  districts  can  meet  their  requirements. 
Doubtless  it  will  generally  pay  them  to  obtain  current  from 
public  mains,  but  the  larger  studios  may  prefer  their  own 
independent  supply.     As  regards  the  lighting  itself  interest 
in  the  discussion  centred  mainly  on  the  question  as  to  whether 
the  use  of  very  powerful  unscreened  arcs  and  searchlights  is 
necessary,  and  whether  such  sources  may  not  cause  injury  to 
eyesight.     The  problem  is  complicated  by  the  fact  that  some 
of  the  lamps  used  appear  to  be  exceptionally  rich  in  ultra-'violet- 
rays.     C4enerally  speaking  we  think  that  producers  would  do 
well  to  aim  at  the  same  conditions  of  lighting  as  are  approved 
in  ordinary  installations,  in  regard  to  avoidance  of  very  bright 
exposed  lights,  though  the  order  of  illumination  is  naturally 
far  greater  (amounting  often  to  hundreds  of  foot-candles). 
The  view  expressed  by  some  that  there  is  no  great  obstacle 
to  the  use  of  diffused  methods  of  lighting,  corresponding  more 
closely  with  daylight  conditions,  seems  reasonable,  especially 
as  the  cost  of  electricity  for  lighting  appears  to  form  only  a 
small  proportion  of  the  total  cost  of  jjroduction  of  a  film.     We 
notice  that  the  Illuminating  Engineering  Society  proposes  to 
follow  its   customary  practice  of  appointing  a  Joint  Com- 
mittee to   inquire  further  into  the  matter,  and  we  have  no 
doubt  that  the  experience  of  lighting  experts  will  form  a  useful 
supplement  to  the  technical  knowledge  of  film  producers. 

Electricity  Supply  in   Greater   London.  '  ' 

The  problem  of  reorganising  the  electricity  supply  in  the 
Greater  London  District  is  so  complex  that  it  will  need  a 
good  deal  of  both  time  and  skill  before  tho.se  interested  find  a 
satisfactory  solution.  An  interesting  contribution  to  the 
subject  has,  however,  recently  been  made  by  Mr.  E.  M.  Lacey, 
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who,  in  conjunction  with  Mr.  Bruce  Dawson  and  Mr.  W.  M. 
Selvey,  has  submitted  to  the  West  Ham  Corporation  and  the 
Poplar  Borough  Council  a  long  report  on  the  future  develop- 
ment of  electricity  supply  in  the  eastern  metropolitan  sub- 
urban districts  north  of  the  Thames.  In  the  first  part  of  the 
report  which  deals  with  the  area  defined  by  the  Commissioners, 
it  is  recommended  that  capital  generating  stations  should  be 
erected  on  the  Thames,  and  that  some  of  the  existing  stations 
should  be  used  until  the  scheme  is  in  full  working  order. 
Three-phase  generation  at  6,600  volts  50  cycles,  with  trans- 
mission at  33,000  volts  is  to  be  enipkiyed.  Any  Joint  Elec- 
tricity Authority  to  be  formed  would  deal  with  finance  and 
settle  broad  principles  of  policy,  leaving  all  executive  functions 
to  Divisional  Boards,  while  each  of  these  Boards  would  in  turn 
have  an  Advisory  Committee  consisting  of  engineers  of  the 

existing  undertakings. 

« 

Details  of  the  Area. 

As  the  reorganisation  of  supply  would  be  effected  in  stages, 
Mr.  Lacey  and  his  colleagues  have  outlined  a  scheme. for  deal- 
ing with  the  requirements  of  the  North  East  of  London  for 
some  years  to  come.  This  area  would  extend  from  Grays 
Thurrock  in  the  east  to  Shoreditch  in  the  west,  and  from  the 
Thames  on  the  south  to  the  boundary  of  the  Greater  London 
district  in  the  north.  This  is  the  most  important  industrial 
part  of  London,  and  has  a  population  of  nearly  2,000,000.  Its 
present  annual  consumpton  of  electricity  is  over  165,000,000 
units,  and  in  about  six  years  this  is  expected  to  increase  to 
over  374,000.000  units.  The  present  plant  capacity  is  about 
98,000  kw.,  of  which  42,000  kw.  is  in  small  and  inefficient  units, 
but,  as  36,000  kw.  is  on  order,  by  the  winter  of  1921-22  there 
will  be  at  least  92,000  kw.  of  fairly  efficient  plant  available. 
In  view  of  the  inter-linking  of  the  West  Ham,  Poplar,  Stepney 
and  Shoreditch  networks  it  will  be  possible  at  present  to  deal 
with  a  maximum  demand  of  66,000  kw.,  but  by  1924  this  will 
be  increased  to  105,800  kw.  excluding  traction  requirements. 
It  is  recommended  that  a  large  station  should  be  erected  at 
Dagenham,  with  a  capacity  of  at  least  64,000  kw.  at  the 
outset.  In  this  station  would  be  erected  five  20,000  kw. 
turbine-driven  alternators  with  20  water-tube  boilers,  super- 
heaters, economisers,  mechanical  stokers,  &c.,  though  the 
station  would  be  design&d  for  an  ultimate  capacity  of  400,000 
kw.,  the  total  cost  of  which  is  put  at  £2,500,000.  The  cost  of 
the  transmission  system  for  a  maximum  demand  of  72,000  kw. 
would  be  £1,100,000.  The  estimated  cost  of  energy  deli- 
vered from  the  main  station  is  given  as  0-768d.  per  unit.  No 
doubt  the  report  will  stimulate  discussion  on  a  most  important 
subject.  Some  of  Mr.  Lacey's  views,  especially  those  relating 
to  the  functions  of  the  Joint  Authority  and  the  position  of 
engineers,  may  not  be  looked  upon  as  orthodox  by  municipal 
authorities,  but,  in  our  opinion,  they  are  sound  and  some  de- 
centralisation of  duties  such  as  that  outlined  will  have  to  be 
adopted.  The  great  thing,  however,  is  to  get  an  agreed 
scheme. 


Injunctions  against   Electricity  Works. 

We  are  not  surprised  that  «\ie  Stepney  Borough  Council 
have  failed  in  their  appeal  against  the  decision  of  Mr.  Justice 
P.  0.  Lawrence  in  June  last  granting  an  injunction  to  restrain 
a  nuisance  caxised  by  the  emission  of  grit  and  ashes  from  the 
municipal  electricity  station  at  Limehouse.  For  in  a  somewhat 
similar  case,  decided  by  the  Court  of  Appeal  in  1895,  it  was  laid 
down  that  statutory  powers  of  supply  conferred  by  a  Pro- 
■^isional  Order  do  not  exempt  the  undertakers  from  liability 
for  nuisance  created  by  noise  and  vibration.  The  Court  of 
App-^al  therefore  felt  bound  by  the  judgment  in  Shelfer  v. 
City  of  Loudon  Electric  Lighting  Company,  and  we  bnderstand, 
therefore,  that  the  present  appeal  was  only  brought  for  the 
purpose  of    taking  the    matter    to  the  House  of  Lords,  the 


Council  desiring  to  have  a  decision  of  the  final  Court  of  Appeal 
as  to  whether,  having  regard  to  their  statutory  obligations, 
they  had  not  the  right  to  do  what  they  did  do.  As  the  Council 
have  4,000  consumers  of  electricity  on  their  mains,  it  will  be 
realised  that  the  case  is  most  important,  but  we  question,  having 
regard  to  the  nature  of  their  powers  of  supply,  whether  they 
can  possibly  succeed.  At  all  events  the  prosecution  of  the  appeal 
will  be  a  costly  proceeding,  and  as  nearly  all  supply  authorities 
are  equally  interested,  it  appears  to  be  a  case  where  the  I.M.E.A. 
and  other  electrical  associations  might  contribute  to  the  costs, 
as  the  decision,  whatever  it  may  "be,  is  of  the  same  importance 
to  all.  We  are  not  sure,  however,  that  the  suggested  proce- 
dure is  the  wisest  that  might  be  adopteid,  and  as  an  uninter- 
ruj)ted  supply  of  electricity  is  now  essential  the  Electricity 
Commissioners  would  do  well  to  insert  a  clause  in  the  new 
Electricity  Bill  plac-ing  all  electricity  supply  authorities  in  the 
same  position  as  railway  companies  with  regard  to  this  matter. 


Current  Density  in  the  Arc-Crater. 

The  physics  of  the  arc  have  long  j^roved  a  fruitful  subject 
for  discussion  ever  since  Mrs.  Ayrton  announced  her  well- 
known  results,  and  additions  to  our  knowledge  of  the  subject 
are  still  being  made.  The  latest  contribution  was  made  by 
Mr.  N.  A.  Allen  at  a  recent  meeting  of  the  Physical  Society. 
By  adopting  a  special  Y-shaped  arrangement  of  suitable  solid 
carbons  (two  negatives  inclined  to  the  positive)  Mr.  Allen 
was  able  to  show  that  the  crater  area  was  proportional 
to  the  total  current,  for  currents  up  to  10  amp.  and 
accordingly  the  current  density,  was  constant  at  0-746  amps, 
per  sq.  mm.  This  means  jthat  the  connecting  relation  is 
a  straight  line  passing  through  the  origin,  instead  of 
cutting  the  Y-axis  some  distance  above,  as  in  Mrs.  Ayrton's 
and  other  previously  recorded  results.  The  importance  of 
constancy  of  current  density  was  pointed  out  in  the  di.scussion 
by  Prof.  J.  T.  McGregor  Morris,  who  recalled  that  Forrest 
had  found  a  constant  brightness  for  the  carbon  arc  of  from  172 
to  174  c.p.  per  sq.  mm.  Accordingly  if  the  current  is  accurately 
measured  we  should  have  in  a  suitably  arranged  carbon  arc, 
a  source  whose  candlepower  is  accurately  known,  being,  in 
fact,  232  c.p.  per  amp.  It  was  conjectured  that  the  con- 
stancy of  the  candlepower  thus  controlled  should  be  within 
one  per  cent. —  a  conclusion  that  should  be  of  great  interest 
to  photometric  experts.  Doubtless  further  work  is  needed  to 
confirm  this  result,  but  the  arc  standard  of  light  seems  at 
least  more  practicable  than  at  any  previous  stage. 

The   Magnetic  Analysis  of  Manganese  Steel. 

The  researches  which  are  now  being  conducted  in  many 
quarters  into  the  magnetic  properties  of  various  sorts  of  steel 
cannot  fail  to  be  of  great  importance  to  the  electrical  engineer. 
It  would  therefore  be  well  if  a  closer  study  were  more  generally 
to  be  made  of  what  is  being  done  in  this  direction.  For  this 
purpose  no  better  beginning  could  be  made  than  a  considera- 
tion of  some  facts  put  forward  in  a  Paper  read  by  Sir  Robert 
Hadfield,  Mr.  S.  R.  Williams  and  Mr.  I.  S.  Bowen  before 
a  recent  meeting  of  the  Royal  Society  on  the  "  Magnetic 
Mechanical  Analysis  of  Manganese  Steel,"  in  which  an  attempt 
is  made  to  correlate  some  of  the  magnetic  and  mechanical 
properties  of  this  material.  The  changes  in  the  length  of  the 
test  rods  when  subjected  to  magnetic  fields  were  determined, 
while  the  effect  on  the  intensity  of  magnetisation  when  the 
bars  were  subjected  to  longitudinal  stress  was  also  investi- 
gated, it  being  found  that  for  all  field  strengths  the  application 
of  tensile  stress  increased  the  intensity  of  magnetisation  of  the 
magnetic  specimens.  The  non-magnetic  rods  showed  no 
change  in  intensity  of  magnetisation  when  stretched.  On  the 
other  hand,  they  exhibited  an  intensity  of  magnetisation 
about  one-thirty-sixth  of  that  of  the  specimens  in  the  mag- 
netic condition.     This  effect  was  found  to  be  entirely  due  to 
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©.nidation  of  the  skin  of  the  rods,  for  on  removing  u  few  thou- 
sandths the  specimen  showed  no  magnetic  susceptibility  when 

tested  hy  a  liand  magnet. 

» 

Improving   the   Usefulness   of  the   Institution. 

If  till'  discussion  uliirh  tixik  iijacc  al  t  lie  infornuil  meeting 
of  the  Institution  of  Electrical  Engineers  on  Monday  night  is 
a  true  reflection  of  the  attitude  of  members  in  general  towards 
the  present  policy  of  that  body,  the  Council  may  well  be 
siilfused  with  a  genial  glow  of  satisfaction.  Though  perhajis 
it  would  not  be  safe  to  take  the  reluctance  of  those  present 
to  speak  as  an  indication  that  there  is  no  room  for  improve- 
ment, it  shows  at  least  that  there  is  not  very  much  to  grumble 
at.  This  is  confirmed  by  the  speakers'  remarks,  which  were 
generally  confined  to  a  criticism  of  matters  of  detail.  Thus, 
such  iuiprovenients '  as  joint  meetings,  closer  control  over 
election  of  members,  the  constitution  of  committees,  the  stage 
management  of  discussions,  the  publication  and  exhibition  of 
inventions,  the  freer  opening  of  the  library,  greater  publicity, 
the  organisation  of  po]iular  lectures,  a  slidii>g  scale  of  sub- 
scriptions, more  discussion  meetings,  the  establishment  of 
laboratories'  and  the  hour  of  meeting  were  all  suggested  by 
various  sjteakers,  and  gave  Mr.  Atkinson,  who  spoke  at  the 
end  of  the  meeting,  a  chance  to  show  either  that  something 
had  already  been  done,  or  was  being  done,  to  meet  the  wishes 
of  members.  The  most  important  general  question  that  was 
raised  was  that  of  regularising  the  status  of  the  engineer.  It 
is  a  point  upon  which  the  meeting  evidently  felt  strongly,  and 
we  are  glad  to  learn  that  it  is  under  consideration.  For  various 
reasons,  it  is  impolitic  to  say  more  than  this  at  the  present 
time,  except  to  add  that  we  hope  a  wise  decision  will  speedily 
be  reached.  The  meeting  had  the  secondary  effect  of  calling 
attention  to  the  useful  work  which  is  being  done  by  the  Infor- 
mal Meetings  Committee.  As  a  school  of  debate  for  young 
speakers  these  meetings  already  play  an  important  part  in  the 
affairs  of  the  Institution,  and'are  not  unlikely  before  long  to  have 
the  desirable  effect  of  enlivening  the  more  formal  gatherings.' 


The   Ilford   Settlement. 

The  strike  of  the  members  of  the  E.P.E.A.  employed  at  the 
Ilford  electricity  works  concluded  on  Wednesday  evening  in 
last  week,  too  late  for  us  to  make  any  comment  upon  the 
settlement.  Agreement  was  arrived  at  as  the  result  of  negotia- 
tions between  the  local  authority  and  the  strike  leaders,  it 
being  finally  decided  to  concede  to  members  of  the  E.P.E.A. 
salaries  at  the  rate  laid  down  in  the  recommendations  of  the 
National  Joint  Board  for  a  period  not  exceeding  six  months. 
A  rider  was  added  that  the  Ministry  of  Labour  should  be  called 
upon  to  take  steps  to  form  a  properly  constituted  board  to 
deal  with  the  whole  wages  question,  and  that  the  Council 
would  appeal  to  such  Board  for  revision  of  such  clauses  and 
figures  in  the  agreement  which  they  considered  objectionable. 
The  result  may,  therefore,  be  chronicled  as  a  victory  for  the 
E.P.E.A.  We  congratulate  them  on  an  outcome  which  is 
both  fortunate  and  lucky.  They  were  in  a  tight  corner  and, 
though  they  have  escaped  this  time,  we  hope  that  the  lesson 
will  not  be  lost  ujjon  them.  This  is  said  in  no  spirit  of  criti- 
cism, but  because  we  heartily  agree  with  many,  if  not  all,  of 
the  aims  and  objects  of  the  Association,  and  we  should,  there- 
fore, be  -sorry  to  see  their  usefulness  minimised  by  the  adoption 
of  a  tactless  policy  and  bad  strategical  methods. 


Reconstitution   of  the   National   Council. 

The  question  of  the  direct  representation  of  thirteen  District 
Councils  on  the  National  Council  for  Electricity  Supply  appears 
to  be  getting  complicated.  The  employers,  as  a  whole, 
apparently  desire  such  representation,  but  the  Trade  Unions 
are  divided.  The  situation  is  further  obscured  by  a  proposal 
from  the  Municipal  Employers'  representatives  on  the  District 
Coimcils  to  take  the  matter  into  their  own  hands  and  choose 


their  representatives  from  a  Committee  of  their  members  on 
the  District  Councils.  This  means,  of  course,  that  the  muni- 
cipal representatives  on  the  National  Council  will  be  directly 
representative  of  the  District  Councils.  In  fact,  they  can  be 
representative  of  nothing  else.  If  this  arrangement  is  adopted 
it  is  (lillicult  to  see  exactly  how  the  same  privilege  can  be 
withheld  from  the  company  or  Trade  Union  representatives. 
To  choose  one  section  on  one  principle  and  another  on  another 
would  certainly  be  inviting  disruption. 


Rating  of  Electricity  Undertakings. 

The  great  increase  in  the  works  costs  of  electricity  supply 
and  tramway  undertakings  appears  to  have  had  a  serious 
effect  upon  the  rateable  assessments,  for,  in  many  cases, 
these  are  now  a  minus  cpuuitity.  In  a  Pajier  recently  read 
before  the  Surveyors'  Institution  on  "  Rating  as  Affected 
by  Recent  Legislation,"  Mr.  Logsdon  points  out  that  the 
increased  charges  authorised  had  not  been  more  than  sufficient 
to  meet  the  higher  working  expenses,  and  if  the  rateable 
value,  which  is  based  upon  the  annual  accounts,  is  in  future 
to  be  calculated  on  liitherto  accepted  principles,  a  permanent 
increase  in  the  statutory  charges  must  be  made  in  order  to 
jiroduce  a  satisfactory  result.  We  agree  that  the  law  and 
[)raitice  of  rating,  especially  of  railways,  tramways  and  elec- 
tricity works,  which  are  highly  technical  and  somewhat 
involved,  should  be  remodelled  in  order  to  make  them  applic- 
able to  modern  conditions.  The  present  system  of  leaving 
the  assessments  to  overseers,  who  are  not  compelled  to  make 
periodic  revaluations  (except  in  the  metropolis),  is  far  from 
satisfactory.  The  subject  is  important,  and  as  post-war 
conditions  have  produced  many  anomalies  we  hope  that  the 
Legislature  will  soon  find  time  to  deal  with  it.  At  the  same 
time  it  is  desirable  to  have  a  uniform  method  of  dealing  with 
the  rating  of  machinery,  which  appears  to  be  included  in  the 
assessment  in  some  jjarts  of  the  country  but  not  in  others. 

The  Double  Taxation  Problem. 

W^E  regret  to  see  that  the  movejnent  for  the  transfer  of 
the  headquarters  of  Anglo-Colonial  companies  from  London 
continues,  the  latest  instance  being  the  Adelaide  Electric 
Supply  Company.  The  Australian  shareholders  of  the  Com- 
pany, who  are  in  a  majority  and  who  complain  of  the  burdens 
of  double  taxation,  recently  voted  in  favour  of  transferring 
the  control  of  the  Conpamy  to  a  new  board  of  directors  at 
Adelaide,  and  in  a  circular  issued  to  the  British  shareholders 
the  directors  stated  that  the  proposed  transfer  would  "  relieve 
the  Company  and  its  shareholders  of  the  increasingly  heavy 
burdens  of  double  taxation  both  in  England  and  Australia." 
Unfortunately,  there  is  no  room  for  gratitude  in  business  or 
finance.  If  there  were,  the  Company,  which  could  not  have 
been  formed  but  for  the  English  capital,  might  well  consider 
the  equity  of  insisting  upon  the  transfer  just  at  present. 
However,  the  British  shareholders  have  now  put  the  matter 
beyond  doubt  by  voting  for  the  transfer  which  will  take 
place  in  due  course,  so  that  apparently  they  also  do  not  expect 
any  gratitude. 


The   Heating   of 
Alternators- 

The  allied  problems. of  heat  distribution  in  and  the  tem- 
perature measurement  of  electrical  machinery  have  rightly 
been  receiving  a  great  deal  of  attention  recently.  They  are 
not  only  of  essential  interest  to  designers  and  users  of 
this  class  of  plant,  but  present-day  conditions  more  than  ever 
necessitate  that  every  kilowatt  installed  shall  perform  as 
efficiently  and  as  economically  as  possible  its  duty  of  pro- 
viding its  share  of  the  electricity  supply  for  the  district  which 
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it  is  serving.  A  broad  consideration  shows  hoy  fundamentally 
ignorant  we  have  been  of  what  really  takes  place  inside 
these  machines,  and  once  more  emphasises  the  truth 
of  the  statement  made  by  Prof.  C.  F.  Jenkin  in  his 
Presidential  Address  to  Section  G.  of  the  British  Association 
last  year,  that  too  much  of  our  design  is  blind  groping  rather 
than  an  ordered  policy  directed  to  a  particular  end. 

The  Use  of  Empirical  Limits. 

An  excellent  illustration  of  this  thesis  is  to  be  found  in 
the  work  that  has  recently  been  carried  out  in  this  country, 
in  the  United  States  and  on  the  Continent  in  the  determina- 
tion of  the  heat  distribution  in  electrical  machinery  generally 
and  especially  of  the  distribution  of  heat  that  occurs  in  high 
speed  turbo-alternators.  These  investigations  all  show  us 
that  we  have  been  too  cautious  ;  that  from  the  heating  point 
of  view  wc  have  been  underloading  our  machines,  and  in 
consequence  that  we  have  been  using  more  material  than  was 
absolutely  necessary.  As  is  well  known,  the  temperature 
limits  laid  down  in  the  earlier  machines  were  an  intimate 
mixture  of  empiricism  and  experience,  with  the  former  pre- 
dominating. There  was,  however,  this  excuse  for  those 
concerned  at  that  time  :  that  they  knew  very  little  about  how 
the  temperature  was  distributed  and  as  little,  or  rather  less, 
of  the  effect  of  heating  on  the  insulating  and  other  materials 
employed  in  the  machines. 

That  stage  has  now  been  passed  and  there  is  now  general 
recognition  that  we  must  work  on  more  scientific  lines  if  we 
are  to  obtain  utilisable  knowledge  in  the  form  in  which  we 
require  it  ;  the  knowledge,  in  fact,  that  will  allow  us  to  design 
machines  which,  though  operating  efficiently,  shall  contain  as 
small  a  percentage  as  possible  of  underloaded  material.  The 
preliminary  stage  is  not  yet  passed,  but  it  should  not  be  long 
before  we  can  say  that  it  has  been  reached. 

A  Useful  Contribution. 

A  useful  contribution  to  our  knowledge  of  the  subject, 
not  so  much  because  it  gives  us  anything  new,  but  rather 
because  it  collects  what  is  already  known  in  a  readable 
form  is  a  Paper  on  "  The  Temperature  Limits  of  Large 
Alternators,"  which  was  read  before  the  Institution  of 
Electrical  Engineers  yesterday  evening  by  Mr.  G.  A.  JuHLix. 
Mr.  JuHLix  rightly  stigmatises  the  timidity  of  those  who 
agree  with  the  methods  of  temperature  measurement  in 
alternators  recommended  by  the  British  Engineering  Standards 
Association  and  yet  to  a  large  extent  detract  from  the  useful- 
ness of  these  methods  by  specifying  lower  limiting  temperatures 
than  those  given  in  the  rules,  owing  to  a  fear  that  the  insulation 
will  not  stand  the  extra  heating  involved. 

If  there  is  any  lingering  doubt  on  this  question  in  any 
designers'  or  engineers'  minds  it  should  be  dispelled  by  the 
contents  of  Mr.  Juhlin's  Paper,  one  of  the  most  useful  parts 
of  which,  in,  our  opinion,  is  that  which  deals  with  the  effect  of 
temperatures  of  the  order  likely  to  be  met  with  in  high  speed 
electrical  machines  on  the  various  types  of  insulation  employed. 
By  using  a  series  of  experimental  bars  similar  to  those  generally 
employed  in  the  stators  of  turbo-alternators,  Mr.  Juhlin  is 
able  to  show  that  the  effect  of  prolonged  heating  is  only 
slightly  to  reduce  the  efficiency  of  the  insulation,  and  that 
in  every  case  mechanical  failure  preceded  electrical  failure. 
The  tests  detailed  were  made  at  pressures  up  to  25,000  volts, 
at  which  point  they  had  to  be  abandoned  owing  to  arcing 
occurring.  Fear  of  the  deterioration  of  the  insulation  under 
ordinary  working  conditions,  even  if  those  conditions  involve 
temperatures  much  higher  than  those  now  customary,  there- 
fore seems  to  be  groundless,  and  our  only  doubt  is  whether 
Mr.  Juhlin's  test  arrangements  sufficiently  closely  reproduce 
what  would  be  found  in  a  turbo-alternator  when  working.      We 


agree  that  this  is  probable,  nevertheless  we  should  like,  if 
possible,  to  see  the  tests  extended  to  an  actual  machine 
running  in  a  supply  station.  This  seems  to  be  a  chance 
for  combined  action  by  some  public  sjairited  manufacturer 
and  supply  authority.  The  information  obtained  would  well 
repay  any  trouble  or  expense. 

Methods  of  Measurement. 
Having  decided  that  much  higher  temperatures  can  be 
used  in  turbo-alternators,  the  point  next  arises  how  these 
temperatures  can  most  effectively  be  measured.  On  this 
subject  Mr.  Juhlin  does  not  throw  very  much  new  light. 
It  is  common  ground,  for  instance,  that  the  subject  is  com- 
plicated by  the  variety  of  materials  used  in  the  construction 
of  turbo-alternators,  by  the  difference  in  the  methods  of  their 
treatment,  and  by  the  fact  that  there  is  no  known  con- 
nection between  the  surface  temperature  and  that  which 
may  be  reached  by  some  part  inside  the  machine.  It  therefore 
follows  that  the  old  method  of  measuring  temperature  of  the 
outside  of  a  machine  by  a  thermometer  is  being  rightly 
discarded  as  unsuitable  in  current  engineering  practice. 
The  best  that  can  be  said  for  it  is  that  it  is  a  more 
or  less  accurate  approximation  similar,  as  Mr.  B.  G.  Lamme 
once  pointed  out,  to  trying  to  determine  the  voltage  at  the 
power  station  by  measuring  the  pressure  at  the  far  end  of  a 
transmission  line.  The  method  has,  of  course,  the  further 
objection  that  it  cannot  be  used  until  the  machine  becomes 
stationary,  and  as  in  high  speed  machinery  this  is  always 
some  considerable  time  after  the  steam  has  been  shut  off, 
results  which  are  actually  erroneous  may  easily  be  obtained. 

Drawbacks  of  thf.  Eesistance  Method. 
The  resistance  method,  though  more  accurate  than  the 
thermometer  method,  also  only  gives  average  results,  which 
may  be  very  misleading,  especially  where  hot  spots 
are  likely  to  occur.  Its  application  also  is  comparatively 
limited.  Everyone,  therefore,  will  agree  with  Mr.  Juhlin 
that  the  best  method  to  use  is  the  embedded  thermo-couple, 
which  has  the  great  advantage  of  occupying  only  a  small 
space  in  the  machine  and  therefore  practically  indicates  the 
temperature  at  a  point  instead  of  the  temperature  over  a  more 
or  less  wide  area,  as  is  the  case  with  the  other  two  methods. 
Its  one  disadvantage  is  that  though  easily  applicable  to  the 
measurement  of  stator  temperatures,  it  cannot  be  so  easily 
used  for  measuring  the  temperature  of  rotors,  a  point  with 
which  Mr.  Juhlin  does  not  specially  deal.  The  important 
points  to  notice  are,  however,  that  the  'insulation  and  other 
material  used  in  the  construction  of  onr  machines  can  stand  a 
higher  temperature,  and  that  we  now  have  a  method  whereby 
these  higher  temperatures  can  be  easily  and  accurately  in- 
creased and  their  effect  therefore  equally  closely  studied. 

Future  Policy. 
If,  therefore,  we  are  to  take,  as  we  must  take,  full  advantage 
of  the  capabilities  of  any  machine,  the  time  has  come  when 
the  temperature  limits  laid  down  by  the  British  Engineer- 
ing Standards  Association  must  be  and  can  be  increased 
with  safety.  Mr.  Juhlin  suggests  that  160°C.  should  be 
adopted  as  the  limit  for  the  maximum  permissible  temperature, 
this  temperature  being  measured  by  an  embedded  temperature 
detector  for  the  stator  winding  and  by  the  increase  of  resi-stance 
method  for  the  rotor  winding.  It  should  be  possible  to  do 
this  without  difficulty,  as  we  have  never  heard  it  stated  that 
the  specifications  of  the  British  Engineering  Standards 
Association  are  as  unalterable  as  the  laws  of  the  Medes  and 
Persians,  nor  do  we  think  that  the  Association  itself  would 
be  opposed  to  a  very  desirable  change.  There  is  this  great 
argument   in  favour  of  alterations  in  this  particular  case  : 
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that  cveryoiu',  with  the  cxceiition  of  a  fow  ultra-convertist.s, 
agrees  that  the  present  methods  of  temperature  measurement, 
which  are  to  some  e.xtent  legalised  by  the  specifications 
referred  to,  are  unsatisfactory.  To  remain  as  we  are  is, 
therefore,  to  |>orpetuate  a  system  which,  thoufrh  it,  once 
had  its  uses,  has  now  hcconic  out  of  (hilc. 


The   Loading    of   Ships. 

Mr.  H.  J.  Smith  was  a  little  unfortunate  in  choosing  such  a 
broad  title  as  "  The  Mechanical  Loadin*;  of  Shi])s  "  for  the 
Paper  he  read  before  the  Institution  of  Mechanical  Engineers 
on  January  21.  The  Paper  is  really  restricted  to  de- 
scriptions of  four  different  types  of  machines  for  the  handling 
of  coal  and  ore  in  relatively  small  quantities,  and  no  reference 
is  made  to  the  most,  economical  method  of  loading.  Further- 
more, it  should  be  mentioned  that  the  grab  transjiorter  shows 
to  greater  advantage  for  unloading  than  it  docs  for  loading. 
We  admit  that  it  is  difficult  to  find  titles  for  such  papers, 
but  "  Modern  Methods  of  Handling  Coal  and  Ore  "  would 
have  been  more  appropriate  in  this  case. 

The  Reason  for  the  Use  of  Machinery. 

We  should  also  like  to  believe  with  Mr.  Siiixn  that  such 
machinery  was  at  fir.st  designed  to  release  manual  labour 
for  operations  requiring  more  skill.  The  truth  of  the  matter 
is  that  large  sums  of  money  are  invested  in  materials-handling 
machinery  with  a  two-fold  object  in  view.  Firstly,  to  reduce 
the  cost  of  handling  and  secondly  to  minimise  unskilled 
labour.  Incidentally,  the  labourer  has  to  become  more  skilled 
in  ordet  to  survive,  and  in  course  of  time  this  is  beneiicial  all 
round. 

Although  mechanical,  or,  better  still,  electrical  methods 
of  handling  may  or  may  not  be  more  economical  than  the 
manual  method,  the  latter,  since  it  necessitates  the  employ- 
ment of  vast  hordes  of  unskilled  men,  can  be  ruled  out  because, 
by  bitter  exjierience,  the  lesson  is  being  slowly  learnt  that 
bodies  of  unskilled  men  are  dangerous  to  the  community, 
the  more  so  since,  by  the  simple  expedient  of  withdrawing 
their  labour,  it  is  possible  for  them  not  only  to  force  their  will, 
but  also  to  inflict  hardships,  upon  their  fellow  men.  In 
manufacturing  countries  it  either  is  or  it  should  be  the  privilege 
of  the  State  to  ensure  that  there  is  work  to  be  done  and, 
moreover,  it  should  be,  and  as  civilisation  advances  it  probably 
will  be,  regarded  as  a  crime  for  a  man  to  become  so  degraded 
as  to  call  himself  unskilled.  During  the  last  half  century 
appliances  for  the  loading  of  ships  have  resulted  in  far- 
reaching  benefits  to  mankind  ;  but,  let  there  be  no  doubt 
about  it,  these  appliances  are  not  designed  with  any  object 
other  than  that  of  reducing  the  cost  of  commodities.  Not- 
withstanding doles,  the  manual  labourer  has  to  work  out, 
and  is  working  out,  his  own  salvation. 

A  Melanchoia'  Fact. 
Returning  to  the  Paper,  it  is  a  melancholy  fact,  and  a 
fact  which  cannot  be  ignored,  that  Mr.  Sjiith  describes  in- 
stallations which  he  has  carried  out  in  China,  Brazil,  Morocco 
and  South  Africa.  As  he  rightly  observes,  the  countries 
mentioned  will  be  com])etitors  in  the  future,  instead  of 
customers  as  in  the  past.  Is  it  true  that  we  are  behindhand 
in  this  matter  ?  If  so,  a  group  of  papers  describing  the 
methods  still  tolerated  in  this  country  would  serve  a  useful 
purpose.  In  such  papers  the  bucket-and-shovel  method  of 
handlifig  grain,  in  use  at  some  of  our  ports,  would  be  dealt 
with  ;    the  truly  appalling  cost  of  handling  goods  on   the 


railways  would  be  investigated,  and  attention  would  be 
drawn  to  the  fact  that  by  the  suppression  of  the  canals  the 
railways,  without  being  challenged,  have  been  able  to  perpetu- 
ate their  extravagances.  Due  to  lack  of  imagination  on  the 
part  of  tho.se  responsible,  coal  is  moved  about  the  (country 
to-day,  as  it  was  more  than  50  years  ago,  in  8-ton  trucks. 
Our  competitors,  by  using  50  and  75-ton  trucks  and  modern 
methods  of  handling,  are  driving  us  out  of  markets  in  which, 
till  comparatively  recently,  we  had  a  monopoly. 

The  E.mulation  of  Freak  Conditions. 

Mr.  Smith  is  suspicious  of  freak  conditions  assisting  the 
wonderful  performances  given  from  time  to  time  in  stray 
paragraphs  in  the  technical  Press,  and  is  of  the  opinion  that 
in  an  engineering  court  of  enquiry  the  number  of  tons  loaded 
in  a  year  divided  by  the  number  of  hours  work  for  which  the 
operators  have  been  paid  would  be  considered  better  evidence. 
No  doubt  such  conditions  do  assist,  but,  equally  truly,  similar 
conditions  account  for  boats  being  held  uj)  at  our  ports  for 
days, and  sometimes  weeks, atthe  time  of  the  country's  greatest 
need. 

It  is  common  knowledge  that  the  usual  time  for  loading  a 
10,000  to  12,000-ton  boat  plying  on  the  Great  Lakes,  and 
engaged  in  the  ore-carrying  trade,  is  three  to  six  hours,  depend- 
ing upon  the  character  of  the  ore  and  local  cdnditions.  To  a 
large  extent  it  is  in  virtue  of  this  performance  that  the  United 
States,  labouring  under  extraordinary  geographical  and 
physical  disadvantages,  can  compete  with  us  in  the  steel-plate 
trade  at  home.  Although  we  readily  admit  that  loading  more 
than  11,000  tons  of  ore  in  an  hour  and  leaving  the  harbour  in 
1  hour  and  45  minutes,  or  loading  9, .500  tons  of  ore  in  25  minutes 
may  be  due  to  freak  conditions,  it  is,  nevertheless,  our  con- 
sidered opinion  that,  quite  apart  from  conditions,  such  per- 
formances are  of  the  kind  which  it  would  be  to  our  advantage  to 
emulate.  We  would  welcome  a  court  of  enquiry  to  rejiort  on 
the  whole  question,  but  the  terms  of  reference  would  have  to  be 
very  much  wider  than  that  of  the  division  of  tons  by  hours. 

It  is  not  our  intention  to  attempt  to  belittle  what  has  been 
done  at  home.  Students  of  the  subject  well  know  that  al- 
though the  records  for  rapid  handling  may  be  held  by  our 
competitors  the  way  for  these  was  paved  with  the  work  done 
in  this  country.  In  its  day  the  hydraulic  tip  was  an  efficient 
machine  and  one  which,  on  occasions,  has  loaded  no  less  than 
4,000  tons  of  coal  in  about  12  hours,  but  it  would  be  the  height 
of  folly  to-day  to  describe  such  machines  as  modern  materials- 
handling  appliances,  notwithstanding  the  fact  that  our  ]iorts 
are  literally  choked  with  them. 

The  Poe«'  as  a  Machine. 

Ill  recent  years  many  papers  have  been  read  before  the 
engineering  institutions  on  this  important  subject,  and  it 
is  fitting  that  several  of  these  should  have  been  read  before 
the  Institution  of  Mechanical  Engineers,  because  the  me- 
'  chanical  engineers'  calling  largely  depends  on  efficiency  in 
handling.  More  tardiJy  than  we  would  wish  it  is  being  brought 
home  to  our  [;ort  authorities  that  a  port  is  a  machine  for  the 
handling  of  materials,  and  decadence  is  the  result  of  inefficiency. 
The  rapid  rise  and  development  in  recent  years  of  some  of  the 
European  ports,  although  it  need  not  give  rise  to  serious  anxiety 
a,t  the  moment,  is,  nevertheless,  in  our  opinion  sufficient  to 
justify  the  closest  examination  of  the  facts  by  those  who 
depend  for  their  livelihood  on  cheap  transport.  As  Mr.  Smith 
rightly  observes.  Great  Britain  must  always  remain  interested 
in  the  cheap  and  rapid  transport  of  the  raw  materials  on  which 
her  industries  depend,  because,  without  the  means  to  do  this 
work  at  a  low  cost,  she  can  neither  regain  nor  maintain  the 
supremacy  in  production  that  was  once  enjoyed. 
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Two  Laboratory  Applications  oi  the  Triode  Valve. 


By    JOHN    SCOTT-TAGGART. 


The    three-electrode    valve    has    several    interesting   appli- 
cations in  the  physical  and  electrical  laboratory  quite  apart 
f   I  frpm   its   usefulness  in   radio   communication.     One   of  these 
is  its  employment  for  the  measurement  of    high    voltages, 
whether  direct  or  of  an  alternating  nature. 

One  simple  arrangement  is  to  connect  a  two-electrode  valve 
'*  V  or  one  of  the  three-electrode  type  with  grid  connected  to 
anoUte),^cro'ss'the  E.M.F.  to  be  measured.  The  filament  of  the 
valve  is  'heated  by  current  from  an  accumulator.  If  the 
source  of  E.M.F.  is  direct,  connections  are  made  so  that  the 
anode  of  the  vave  is  made  positive.  Normally,  an  anode 
current  would  flow  through  the  valve.  If,  however,  .we  insert 
a  battery  of  variable  E.M.F.  and  galvanometer  in  series  with 
the  valve,  we  can  adjust  this  battery  until  the  current  through 
the  galvanometer  is  just  zero.  The  E.M.F.  of  the  battery, 
if  noted,  will  clearly  equal  the  E.M.F.  which  it  was  desired  to 
measure.  This  method  is  obviously  un.suitable  for  measuring 
high  voltages.  It  would,  for  example,  be  very  inconvenient 
to  have  a  battery  of  1,000  volts  or  10,000  volts,  and  an  accurate 
result  would  be  impossible. 

The  Measurement  of  High  Voltages. 

The  present  writer,  therefore,  devised  the  arrangement 
shown  in  Fig.  1,  which,  doubtless,  has  possibly  been 
employed  previously  by  others.  It  will,  however,  be 
of  interest  to  those  who  desire  to  measure  high  voltages 
without  employing  an  aelectrostatic  voltmeter,  and  especially 
tho.se  who  desire  to  measure  high-frequency  voltages. 

A  three-electrode  valve  is  connected  across  the  point  Y  Z, 
tli("  P.D.  across  which  is  to  be  mea.sured.  A  iiiillianimeter  or 
galvanometer  A  is  connected  in  series  with  the  valve,  as  in- 
dicated. It  is  now  proposed  to  adjust  the  grid  G  to  a  nega- 
tive potential  which  just  prevents  the  passage  of  current 
through  the  valve  which  acts  as  a  voltmeter  of  infinite  resist- 
ance. When  the  sliding  contact  S  on  the  potentiometer 
resistance  R  brings  the  current  through  A  to  zero  the  voltage 
on  the  grid  is  measured  by  V.  The  voltage  across  Y  Z  is 
directly  proportional  to  the  voltage  indicated  by  V.  To 
obtain  the  voltage  across  Y  Z  it  is  only  necessary  to  multiply 
the  voltage  of  V  by  a  constant  which  will  be  rather  less  than 
the  voltage  amplification  factor  of  the  valve. 
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In  the  case  of  the  ES4:  valve,  designed  by  the  writer,  the 
factor  is  5-4.  The  constant  may  be  experimentally  determined 
by  placing,  say,  100  volts  across  Y  Z  and  adjusting  the  grid 
voltage  to  that  value  which  will  produce  zero  current  through 
A.  The  proportion  once  established  is  independent  of  the 
E.M.F.  across  Y  Z  and  almost  independent  of  the  filament 
current.  When  high  voltages  are  to  be  measured,  the  valve 
impedance  should  be  very  high  and  the  grid  should  preferably 
be  a  closely-woven  mesh  of  wire.  A.Marconi  '"  Q  "  valve  is 
more  suitable  than  any  other  commercial  valve  for  this  par- 
ticular purpose.  If  the  amplification  factor  of  the  valve  were 
200,  the  E.M.F.  of  B^  would  only  have  to  be  10  volts  to  measure 
P  D  's  up  to  2,000  volts.     If  it  is  desired  not  to  use  the  volt- 


meter V,  the  resistance  R  could  be  calibrated  in  volts  to  corre- 
spond to  the  potentials  across  Y  Z.  In  the  figure,  it  is  sup- 
posed that  the  E.M.F.  across  a  condenser  C  is  being  ;neasured. 
This  condenser  may  be  part  of  an  oscillatory  circuit  or  may  be 
across  a  main  source  of  direct  current  (say,  the  direct-current 
generator  of  a  wireless  valve  transmitter).  If  the  potentials 
across  Y  Z  are  alternating  or  oscillating,  and  (S  be  adjusted 
until  there  is  no  deflection  in  A,  the  peak  voltage  is  indicated. 
In  this  way,  the  voltage  of  high-frequency  oscillations  may  be 
obtained.  Likewise,  the  maximum  high-frequency  potential 
of  an  aerial  may  be  measured.  The  reactance  of  this  volt- 
meter may  usually  be  neglected. 

Testing  High  Insulation. 

Fig.  2  shows  another  arrangement  which  has  proved  useful 
for  testing  condensers  and  other  apparatus  for  high  insulation. 
In  the  plate  circuit  of  a  triode  is  a  milliammeter  A  and  an  anode 
battery  H.  The  grid  circuit  contains  a  battery  D  (which  may 
be  of  any  voltage  up  to,  say,  50  volts)  with  its  positive  side 
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Fig.  2. 


connected  to  the  filament.  The  grid  circuit  is  brokeil  at  the 
points  r  and  Z.  The  current  through  A  is  first  noted.  The 
condenser  or  other  arrangement  whose  insulation  is  to  be 
tested  is  now  connected  across  Y  Z,  and,  after  an  interval,  the 
reading  of  A  is  taken  again.  If  the  readings  are  sub.stantially 
the  same  the  insulation  may  be  considered  infinite.  The  very 
slightest  faultiness  of  insulation  would  be  indicated  by  a  de- 
crease in  the  current  through  A.  The  explanation  is  simple. 
If  the  resistance  across  Y  Z  is  infinite  the  negative  potential 
of  D  does  not  afiect  the  grid,  the  potential  of  which  is  that  at 
which  the  grid  current  would  be  zero  (usually,  about  —0-75 
volt).  If,  however,  there  is  a  resistance  across  Y  Z  of  finite 
but  exceedingly  great  value,  the  grid  will  attain  a  negative 
potential  corresponding  to  the  E.M.F.  of  D,  since  there  is  no 
potential  drop  in  the  grid  circuit,  there  being  practically  no 
grid  current.  In  this  way,  the  arrangement  discriminates 
between  an  infinite  resistance  and  one  of  exceedingly  high  value. 
The  negative  potential  communicated  through  the  resistance 
to  the  grid  causes  the  decrease  of  anode  current.  By  such  an 
arrangement,  incidentally,  the  author  found  very  closely  the 
temperature  at  which  glass  begins  to  act  as  a  conductor. 


A  modified  scheme  of  extensions  at  the  Nechells  station  is  being  pre- 
pared by  the  BiR>nNGnAM  Electric  Supply  Committee.  It  wiU  be 
remembered  that,  owins;  to.  the  financial  position,  the  extension  scheme 
already  approved  had  to  be  deferred,  and  the  t'ommittee  mil  now  recom- 
mend that  certain  sections  of  the  work  be  proceeded  with  on  the  under- 
stancUni!  that  the  cost  is  defrayed  temporarily  from  the  department's 
internal  resources  until  such  time  as  it  is  possible  for  the  Finance  Com- 
mittee to  report  that_,capital  funds  are  available.  It  is  proposed  to  install 
a  5,000  kw.  turbo-alternator  set  with  condensing  plant,  switchgear, 
water  tube  boilers,  economisers,  chimneys,  &c.,  at  an  approximate  cost 
of  £120,000.  This  will  be  ordered  at  once,  so  as  to  enable  the  Committee 
to  relax  the  restrictions  on  manufacturers'  suppbes,  which  are  so  detri- 
mental to  the  interests  of  tlie  city.  A  sum  of  £30,000  is  also  urgently 
required  for  normal  extensions  of  the  distribution  system,  and  the  Com- 
mittee also  desire  authority  to  proceed  with  piling  the  ground  for  the 
foundations.  The  estimated  cost  is  £20,000.  The  total  estimated  cost 
of  the  mocUfied  scheme  is  £170,000,  of  which  sum  £108,000  forms  part 
of  the  extension  sanctioned  bv  the  Council  in  June  last. 
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Sir    William    Bragg   on   Electrons/ 


In  recent  yeare  tlie  results  of  experimental  research  on  the  proper- 
ti<'s  of  electrons  have  accumulated  with  startling  rapidity  As 
kiiDwIetlge  grows,  the  importance  of  the  part  jilayecl  by  the  electron 
in  tlie  mechanics  of  the  world  bec'omes  even  clearer.  There  are 
all  the  right  signs  that  progress  is  being  made  along  a  road  thai 
really  leads  somewhere  ;  we  an'  eontiinially  tin<ling  that,  through 
some  electronic  action,  phenomena  are  linked  together  lietween 
which  we  had  hitherto  seen  no  coiu\ection.  Precision  is  given  to 
our  views  :  we  find  oui'selves  able  to  express,  quantitatively  and 
with  confidence,  laws  and  relations  which  have  been  matters  of 
vague  surmise.  Every  ex[X'riment  that  is  linishcd  suggests  others 
that  are  promising.  The  whole  world  of  exp'rimental  physics  is 
full  of  new  life,  and  of  the  coasciousncss  that  after  a  period  of 
hesitation  the  tide  of  tiiscovery  is  sweeiiing  on  again. 

Theoretical  Acnvrn  n.s. 
While  knowledge  grows  by  cxix^riment,  theory  is  also  busy. 
The  attempts  to  co-ordinate  the  new  discoveries  are  of  singular 
interest  because  of  their  daring,  their  width  and  their  strength  : 
because  they  are  so  often  fruitful  in  prediction  :  and,  not  least, 
jK'rha{)s,  becaiLse  they  seem  so  often  to  Ix^  iTieconcilable  with  each 
other.  J  ust  as  chemistry  has  grown  and  pros])ercd  on  its  recognition 
of  the  unit  of  matter,  so  electrical  science  has  already  begun  a  new 
Jife.  based  on  the  uiidei-staiiding  of  nature's  unit  of  I'lectricity. 
There  arc  many  dilYerent  atoms  of  matter,  but  the  number  of  different 
kinds  of  electrical  atoms  is  more  limited  We  are  clear  as  to  the 
existence  of  one,  the  electron.  We  suppose  that  there  is  a  definite 
])ositive  c<iuntcrpart,  but  our  ideas  about  it  are  much  less  precise. 
The  electrician  will  gain  when  he  gras|)S  the  fact  that  electricity  is 
not  merely  measurable  in  (piantity.  but  that  there  is  already  a  unit 
of  nature's  choice,  possibly  no  more  than  one  unit.  We  may  say 
^vith  jiLstice  that  the  most  wonderful  advances  in  modern  physics 
are  the  regard  for  our  appreciation  of  this  truth,  and  we  may  hope 
with  equal  justice  that  we  are  yet  far  from  reaping  the  f uU  benefit. 

Preuminary    Researches. 

In  the  long  series  of  researches  wliich  finally  led  to  the  isolation 
of  tlie  electron  and  the  dcterniination  of  its  jjrojjerties,  there  were 
some  that  marked  definite  stages  in  the  forward  movement. 
Examples  are  the  work  of  Crookes  on  the  electric  discharge  in  bulbs 
exhausted  to  a  high  degree,  the  observation  of  the  so-called  cathode 
rays,  and  his  theory  of  a  fourth  state  of  matter.  Hertz  showed 
that  the  rays  could  pass  through  thin  sheets  of  matter  such  as  alumi- 
nium leaf,  and  Lenard  displayed  their  eft'eets  in  the  air  outside. 
In  the  latter  years  of  the  last  century  came  the  great  experiments 
of  Wiechert,  Thom.son,  and  many  other  observers  who  weighed 
the  electron  and  measured  its  charge.  Since  then,  the  measurements 
of  these  quantities  have  been  repeated  many  times  with  increasing 
skill  and  undei-standing.  They  have  reached  their  jjresent  high- 
water  mark  in  the  experiment  of  Millikan  at  Clucago,  who  gives 
us  the  value  of  the  charge  in  electromagnetic  imit  p  =  l-591  X  10-=°, 
the  mass  being  0-903  <  10'-'  gramme  or  1/1  830  of  the  mass  of  the 
hydrogen  atom. 

We  infer  from  exijeriments  such  as  those  of  Kaufmann  and 
Buchcrer,  that  the  energy  of  the  moving  electron  may  he  considered 
to  exist  wholly  in  the  form  of  electro-magnetic  energy  such  as  is 
necessaril\'  present  when  an  electrical  charge  is  in  motion  ;  and 
that  its  mass  is  in  this  way  perfectly  accounted  for.  But  this  con- 
clusion sets  a  Umit  to  the  size  of  the  electron  and  we  must  assume 
that  its  radius,  if  its  form  is  spherical,  is  not  more  than  lO*'^  cm.. 
Or  about  a  hundred-thousandth  of  the  radius  of  any  atom. 

How  THE  Electron  is  Measured. 

In  spite   of   the   all-pervading  character  of  the  electrons  these 

measurements  have  not  been  made  before  because  until  recently 

t   has  not  U^en  possible  to  make  electrons  move  fast  enough  in 

spaces  sufficiently  empty  of  air  or  other  gases.     It  is  speed  which 

gives  separate  existence  to  the  moving  electron  :    and  speed  wliich 

also  betrays  its  presence  to  us.     For,  on  its  way,  the  electron  here 

and  there  cliips  away  another  electron  from  an  atom  which  it  is 

crossing  and  leaves  Ix-hind  it  a  separation  of  electricities  which  may 

subsequently  infiuence  chemical  action  or  provide  a  current  for  the 

ionization  chamber.     There  is  much  that  is  obscure  in  the  whole 

])rocess.     J?ut  it   gives  us  a  ready  means  of  observation,  without 

w  hich  our  knowledge  of  the  election  would  be  far  less  than  it  is. 

The  Arr \noement  of  the  Atomic  SiRixTrRE. 

These  electrons  which  arc  so  made  manifest  by  speed  form  but 

a  minute  fraction  of  their  whole  number.      They  form  one  of  the 

elements  of  construction  of  every  atom  ;   and  it  is  one  of  the  most 

*  Abstract  of  the  Twelfth  Kelvin  Lecture  delivered  by  Sir  Wm. 
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immediate  aims  of  present  research  to  find  in  what  way  they  are 
built  into  atomic  structure.  In  every  atom  there  are  electrons 
of  which  one  can  be  removed  at  the  cost  of  a  certain  amount  of 
energy,  of  the  order  of  lli-"  ergs.  Whether  a  second  electron  can 
be  removed  at  anything  like  the  same  cost  is  dillicult  to  say.  There 
are  other  electrons  with  the  atom  which  are  intrinsically  far  more 
difficult  to  remove.  On  the  other  hand  some  atoms,  for  example 
those  of  the  metals,  have  each  one  or  more  electrons  which  arc  little 
more  than  hangers  on,  and  are  indeed  removed  with  very  little 
trouble.  A  block  of  pure  metal  is  full  oLsuch  loosely  bound  electrons, 
so  that  if  an  electric  jiotential  dillerence  is  maintained  across  the 
block  an  election  flow  or  electric  current  is  ])roduccd.  The  metal 
"  conducts."  At  sufficiently  high  temjicrature  all  bodies  teconie 
conductors.  At  high  temjxrature  too,  the  electrons  acquire  high 
velocities  as  they  move  to  and  fro  with  their  jjrojx'r  share  of  heat 
energy.  At  the  surface  of  the  hot  body  the  electrons  may  break 
away ;  and  hence  the  "  thermionic  emission  "  investigated  by 
O.  W.  Richardson.  So  copious  is  this  supply  of  electrons  at  the 
.  surface  of  a  hot  body  that  if  the  latter  is  made  negative  in  potential 
relative  to  its  surroimdings  there  is  a  current  discharge  wliich  may 
sometimes  be  measurable  in  amix-res.  Of  course,  such  a  cun-ent 
can  only  pass  one  way,  negatively  from  the  hot  body,  or  positively 
towards  it.  So  we  get  the  basic  principle  of  the  "  valve  "  :  and  so 
Coolidge  provides  the  electrons  for  projection  against  the  target 
in  the  X-ray  bulb  wlu'ch  he  has  designed.  At  this  point  we  find 
already  the  adaptation  of  our  new  knowledge  of  electrons  to  appara- 
tiLs  of  extraordinai'ily  great  use  to  mankind. 

Breaking   New   Ground. 

If  now  we  plunge  a  little  deeper  into  our  subject  we  come  to  certain 
most  fascinating  regions  of  it,  where  exploration  is  still  in  full 
lirogress.  In  one  of  these  we  find  the  most  remarkable  connection 
between  moving  electrons  and  electromagnetic  waves.  The  one 
can  always  call  up  the  other  :  and  the  action  obeys  certain  precise 
numerical  laws. 

The  production  of  X-rays  in  a  Coohdge  bulb  is  an  example  of  this. 
If  we  measure  the  energy  supplied  to  each  electron  as  has  been  done 
in  certain  experiments  of  Duane  and  Hunt,  at  Harvard  University, 
and  if  we  analyse  by  the  X-ray  spectrometer  the  X-ra}-  radiation 
that  issues  from  the  target,  we  find  that  the  frequencies  of  the 
emitted  rays  may  have  a  wide  range  of  values,  but  that  the  upper 
limit  of  the  frequencies  is  always  pro]iortional  to  the  energy  of  the 
electron,  and,  therefore,  to  the  potential  imposed  on  the  tulje. 
Tliis  ratio  remains  the  same  no  matter  what  is  the  intensity  of  the 
electron  discharge,  and  no  matter  what  the  nature  of  the  target. 
This  ratio  of  electron  energy  to  maximum  frequency  is  known  as 
Plauck's  constant,  and  is  denoted  by  "  /;."     Its  value  is  6-o5  X  10--'. 

The  crucial  point  is  that  where  the  energy  of  an  electron  is  handed 
over  in  whole  or  in  part,  the  frequency  of  the  X-ray  w  a\-es  that  take 
over  the  energy  is  determined  by  the  quantity  of  energy  handed  over. 
This  explains  why  there  is  a  liiuit  to  the  frequency  of  the  X-rays  : 
it  is  because  there  are  some  electrons,  though  only  a  fraction  of 
the  whole  number,  which  give  up  all  their  energy  to  the  formation 
of  X-rays  at  the  moment  of  striking,  before  they  have  lost  energy 
in  colfisions.  The  rest  of  the  rays,  all  those  wliich  have  lesser 
frequencies,  will  come  from  electrons  that  have  lost  speed  in  tliis 
way,  or  possibly  have  transferred  only  part  of  their  energy.  The 
atom  of  the  target  is  playing  the  part  of  a  transformer,  and  does 
not  determine  the  frequency,  so  far  as  these  effects  are  concerned. 

A   Reciprocal   Effect. 

AH  this  is  wonderful  enough  ;  but  the  marvel  is  greatly  increased 
by  the  discovery  that  the  effect  is  reciprocal.  Just  as  the  swiftly- 
moving  electrons  excite  X-raj's,  so  X-rays  when  they  strike  any 
substance  lose  their  energy,  which  now-  appeai-s  as  the  energy  of 
moving  electrons.  And,  again,  we  find  the  same  variation  in  the 
result  and  the  same  limit  to  that  variation.  Among  the  electrons 
so  set  in  motion  we  find  every  variety  of  energy-content  up  to  a 
certain  critical  \  alue  wliich  is  equal  to  the  frequency  of  the  X-rays 
multiplied  by  the  same  constant  /(. 

Xot  only  in  the  case  of  X-rays  are  these  efifects  obser\ed,  but  also 
in  the  case  of  light.  When  the  light  waves  produce  the  electrons 
we  have  what  is  known  as  the  photo-electric  effect. 

An  Important  Fundamental  Operation. 

Exactly  how  this  strange  transfer  of  energy  from  one  form  to 
another  takes  place,  we  do  not  know.  Suppose  that  the  target  of 
the  X-ray  bulb  were  magnified  in  size  until  it  was  great  as  the  moou'ir 
disc,  that  is  to  say,  about  a  100  million  times.  The  atoms  would 
then  be  spheres  a  centimetre  or  so  in  diameter.  But  the  electrons 
would  still  be  invisible  to  the  naked  eye.  The  distance  from  earth 
to  moon  would  correspond  roughly  to  the  distance  that  ordinarily 
separates  the  bulb  from  an  observer  or  his  apparatus.     We  now 
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shoot  electrons  at  the  moon  with  a  certain  velocity.  A  radiation 
now  starts  away  from  the  moon  which  immediately  manifests  itself 
by  causing  electrons  to  spring  out  of  bodies  on  which  it  falls.  They 
may  have  various  speeds  ;  but  none  exceed,  though  some  will  just 
reach,  the  velocity  of  the  original  electrons  that  were  fired  at  the 
moon.  That  is  the  process  that  goes  on  in  and  about  the  X-ray 
bulb  :  which  is  part  of  a  universal  natural  process  going  on  wherever 
radiation,  electron  or  wave,  falls  on  matter,  and  which  is  clearly  one 
of  the  most  important  and  most  fundamental  operations  in  the 
material  world. 

Keeping  these  results  in  mind,  we  can  now  appreciate  a  very 
remarkable  development  of  electron  theory  which  has  been  made  in 
the  last  few  years.  There  is  nothing  in  our  older  conception  of 
the  origin  of  radiation  mthin  the  atom  to  give  us  a  clue  as  to  why 
differences  of  frequencies  should  come  into  the  well-kno\vn  Balmer 
formula.  If,  however,  we  abandon  our  preconceptions  as  to  the 
origin  of  those  lines  which  we  find  in  the  light  spectrum  and  suppose 
that  the  energy  of  an  emission  of  radiation  is  derived  from  the  energy 
of  an  electron,  that  \\ithin  the  atom  there  are  certain  positions  or 
conditions  in  which  electrons  may  be,  each  postulating  a  certain 
energy  content  for  the  electron :  and  that  sometimes  an  electron 
sUps  from  one  position  to  another  of  lower  energy,  and  that  the 
difierence  in  energies  is  transformed  into  wave  radiation  according 
to  the  same  law  as  before.     Thus  Balmers  formula  is  accounted  for. 

What  may  these  states  be  ?  Why  not,  as  Bohi-  suggests,  so 
many  different  orbits  in  which  electrons  can  move  round  the  central 
positive  nucleus  in  the  atom,  the  nucleus  w'hose  sure  existence 
Rutherford  has  estabUshed  ?  At  one  time  if  we  had  presumed  the 
existence  of  these  orbits  we  should  have  been  inclined  to  connect 
them  with  the  direct  emission  of  radiation,  and  the  frequency  of  that 
radiation  would  be  the  number  of  revolutions  in  a  second.  But 
now,  we  assume  these  orbits  to  persist  without  radiation,  and  that 
radiation  arises  where  the  electron  steps  from  one  orbit  to  another  : 
moreover,  the  frequency  of  the  issmng  radiation  is  determined  by 
the  simple  rule,  frequency  is  equal  to  change  of  electron  energy 
divided  by  h. 

Recent  Modifications. 

During  the  last  few  years  Bohr  and  Sommerfeld  have  led  an 
inquiry  into  the  possibilities  of  this  theory  which  have  led  to  very 
remarkable  results.  These  are  due  to  a  slight  modification  in  the 
original  conception.  The  different  circular  orbits  which  Bohr 
first  pictured  have  become  groups  of  orbits  fixed  by  laws  which  are 
somewhat  arbitrary-,  but  not  without  foundation.  A  group  contains 
a  Umited  number  of  orbits  in  which  the  electrons  may  move,  and 
each  group  corresponds  to  one  of  the  original  circular  orbits.  Some 
of  the  Orbits  in  each  group  are  elliptical.  It  appears  that  the  energy 
of  the  electron  would  be  the  same  in  all  the  orbits  of  any  one  group 
were  it  not  that  when  an  electron  moves  in  an  ellipse  its  velocity 
is  not  always  the  same.  Now  a  fast-moving  electron  shows  a  varia- 
tion in  mass  when  its  speed  alters,  and  this  does  affect  shghtly  the 
energy  of  the  orbit.  Consequently,  the  electron  that  steps  from  an 
orbit  belonging  to  one  group  to  an  orbit  belonging  to  another  group 


may  part  with  an  amount  of  energy  which  is  not  always  exactly 
the  same.  The  frequency  of  the  consequent  radiation  may,  therefore, 
have  two  or  more  values  differing  shghtly  from  each  other :  the 
single  spectrum  line  is  doubled  or  trebled.  That  is  what  Sommerfeld 
calls  the  "fine  structure"  of  the  lines. 

Akrangement  of  Cabbon  Atoms. 

When   we    come   to   examine   these   structures   we   find    atoms 
attaching  themselves  to  each  other  through  the  afction  of  forces 
which  cannot  always  be  considered  as  acting  from  centre  to  centre. 
For  instance,  the  arrangement  of  the  carbon  atoms  in  a  diamond,  as 
recently  determined  by  X-ray  methods,  is  such  that  every  atom  is 
at   the   centre   of   gravity   of   four   others,   arranged   roimd   it  in 
tetrahedral  fashion.     And  we  must  conclude  that  there  are  definite 
sub-centres  of  force  on  the  outskirts  of  the  atom  :    and  that  in  the 
carbon  atoms  of  which  the  diamond  is  composed  there  are  four 
such    sub-centres    arranged    symmetrically,    that    is    to    say,    in 
tetrahedron  fashion  round  the  core.     Must  not  these  sub-centres  be 
electrons  ?     And  if  so,  must  we  not  take  them  to  be  circulating  in 
small  orbits  about  a  local  centre  ?     Or,  perhaps,  as  Parson  has 
suggested,  the  electron  is  ring  shaped,  the  electricity  revolving  round 
the  axis  of  the  ring.     In  this  way  we  should  have  electromagnetic 
forces  to  link  the  atoms  together.     It  is  very  intei-esting  to  observe 
that  in  any  case  the  carbon  atoms  in  the  diamond  are  not  all  oriented 
in  exactly  the  same  way.     Taking  a  cleavage  or  tetrahedral  plane 
as  that  of  reference,  half  the  atoms  will  be  pointing  towards  the 
plane  and  their  neighbours  Avill  be  pointing  away.     This  ought  to 
make  a  difference  to  the  X-ray  spectra  :    and  it  has  been  looked  for 
at    various    times,    but    without    success.     Lately,    however,    the 
improvement  in  the   X-ray  spectrometer  has   been    considerable, 
and  there  is  now  no  difficulty  in  finding  the  ex])ected  effect.     It  is 
clear  that  the  carbon  atom  in  the  diamond  is  to  be  represented  as 
to  its  properties  by  a  tetrahedron  :   and  that  the  atom  has  different 
properties  in  different  directions,  or,  as  the  chemist  would  say,  has 
directed  valencies.     There  can  be  little  doubt  that  this  is  so  in  all         ^ 
atoms.     The  suggestion  is  that  some  of  the  electrons  are  tied  down 
to  certain  regions  on  the  surface,  and  that  not  all,  if  indeed  any  of 
them,  are  at  all  times  revolving  roimd  the  central  core.     When 
atom  joins  up  to  atom  it  is  these  sub-centres  that  are  at  work  ; 
and  since  atom  to  atom  and  again  atom  to  atom  make  in  the  end  the 
crj'stal ;    and  since  the  crystaUine  structure  is  the  basis  of  all  solid 
structure,  and  is  fundamentally  concerned  with  the  strength  of 
materials  and  their  temper  and  all  their  physical  properties,  it  is 
easy  to  see  how  great  is  tliis  minute  study  of  the  electron. 

If  this  conception'  of  fixed  electrons  seems  to  clash  with  the 
orbital  motions  of  Bohr  and  Sommerfeld,  we  must  remember  that 
the  clash  is  between  two  pictures  both  of  which  are  imperfect.  We 
may  expect  that  on  the  next  occasion  when  a  lecturer  tries  to 
describe  what  advance  has  been  made  in  the  study  of  electrons  some 
of  these  contradictions  will  have  disappeared.  Whether  this  is  so 
or  not  in  the  attempt  to  realise  the  properties  of  the  electron,  we 
are  working  in  the  true  direction  towards  an  understanding  of  the 
great  problems  of  radiation,  and  of  material  structure. 


Temperature   Limits  of   Lar^e   Alternators/ 


By  G.    A.  JUHtlN. 


It  is  usual  in  this  country  to  sjjecify  the  temjjerature  rise  of 
electrical  machinery  by  thermometer  measurement.  The  limiting 
temperature  rise  generally  adopted  is  40°C.,  independent  of  the 
type  of  machine  and  of  the  class  of  insulation  employed.  This 
limit  is  not  satisfactory,  on  account  of  improvements  in  insulating 
materials  and  methods  of  coastruction,  and  changes  in  the  type  of 
machines.  Moreover,  in  modern  large  alternators,  where  large 
masses  of  material  are  concentrated  in  a  comparatively  small 
space,  the  internal  temperatures  may  be  far  higher  than  those 
obtained  by  thermometer  measurement  on  the  external  surfaces. 
Reference  may  be  made  to  Report  Xo.  72  issued  by  the  British 
Engineering  Standards  Association,  but  comparatively  few  specifica- 
tions are  based  on  these  rules.  Experience  has  shown  that  mica 
insulation  as  employed  in  turbo-alternatoi-s  withstand  considerably 
higher  temperatures  than  those  laid  down  in  tlie  rules.  Indeed, 
arguments  can  be  put  forward  in  support  of  higher  limits. 

Internal  or  Hot-spot  Tempebatukes. 
In  studying  this  subject  it  is  desirable  to  consider  the  temperature 
distribution  obtaining  in  large  generators.     We  shall  for  simphcity 
neglect  the  influence  of  the  rotor  upon  the  stator  temperatures 

*  Abstract  of  Paper  read  before  the  Institutution  of  Electrical 
Engineers. 


The  sources  of  heat  in  the  stator  are  ;  (1)  Losses  in  the  laminations 
due  to  hysteresis  and  eddy  current,  i.e.,  iron  or  core  losses.  These 
losses  are  considered  approximately  constant  and  therefore  indepen- 
dent of  the  load.     (2)  Losses  caused  by  the  load  current,  comprising': 

(a)  Losses  in  the  winding  (PR)  and  eddy-current  lasses  in 

the  copper,  and 
(6)  Lasses   in   the   laminations    and   iron   surrounding   them, 

caused  by  the  load  current. 

These  vary  as  the  square  of  the  load  current. 

(3)  Losses  due  to  windage,  and  fan  losses.  These  are,  of  coui-se, 
independent  of  the  load,  except  in  special  cases  where  external 
fans  are  used,  and  A\here  the  volume  of  air  is  altered  with  the 
load. 

The  change  in  temperature  of  the  different  parts  of  the  stator 
with  the  load  is  shown  in  Fig.  1,  which  is  typical  of  large  turbo- 
generators with  long  cores.  The  temperature  of  the  iron  increases 
with  the  load,  due  to  the  greater  portion  of  the  losses  being  generated 
in  the  laminations  and  the  surrounding  iron,  and  the  losses  in  the 
cojjper  itself  comparatively  small. 

Although  it  is  possible  to  determine  the  total  losses  caused  by  the 
load,  it  is  practically  impossible  to  ascertain  by  meaas  of  tests 
the  losses  in  different  parts  of  the  machine.     Moreover,  a  part  of 
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the  heat  generated  in  the  windinj;  Howk  ulung  the  coniiuetois  in 
an  axial  diroction  to  the  end  windings,  where  it  is  taken  up  by  the 
eodUng  air.  Another  part  of  the  heat  will  How  through  the 
insulation  into  the  iron  and  will  1)0  conducted  to  the  surfaces  of  thi' 
laminations  exposed  to  the  cooling  air  and  thus  dissipated.  The 
predetermination  of  the  internal  temperature  is  therefore  very 
complicated. 

Axial  Temperature  Distribution. 
The   axial  temix-rature   distribution  de])ends   on  the  .system   of 
ventilati<m   adopted.     Figs.   2   and   .S  show   diagrammatically  the 
conditions  obtaining  with  radial  and  axial  ventilation  respectively. 
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The  exact  location  of  the  hot 
ventilation,  but  \nll  Ije  located 
portion  of  the  wnnding,  luiless  the 
is  abnormally  bad.  The  heat  wi 
along  the  conductors  towards  the 
heat  to  be  transmitted  becomes 
conductors  towards  the  ends,  and 


spot  changes  with  the  type  of 
somewhere    in   the    embedded 

ventilation  of  the  end  windings 
U  then  flow  from  the  hot  spot 

end  windings.  The  amount  of 
greater  as  we  move  along  the 
the  temperature  drop  increases 


considerable  amount  of  heat  ia  transmitted  through  the  insu- 
lation, but  the  curves  indicate  the  small  amount  of  heat  which 
can  be  conducted  along  the  copper  without  excessive  tempcratvii-c 
differences. 

Heat^Flow  through  Insulation. 
The  amount  of  heat  which  will  flow  through  the  insulation  |,er 
unit  surface  is,  as  is  well  known,  a  function  of  the  heat  conductivity 
and  thickness  of  the  material.  Tests  made  on  complete  machines 
in  actual  service  show  that  a  thermal  conductivity  of  0003  to 
000:!.5  watt  per  cubic  in.  jx>r  degree  Centigrade  may  be  taken  as  an 

average    (igure.     Having    lixeci    the    value    of    th 

constant,  the  temperature  drop,  T,  will  lie  obtained 
by  the  formula  :  — 

(Watts  per  square  inch)  (Thickness  of 

ins\ilation  in  inches) 

~  Thermal  conductivity 

We  have  still  to  determine  the  watts  per  squaic 
inch  before  it  is  possible  to  calculate  the  tempera- 
tures drop.  It  is  necessary  to  include  the  eddy- 
curri'iit  losses  in  the  copper,  as  these  may  be  large 
if  the  winding  is  not  projicrly  constructed.  One 
cannot  judge  the  rating  of  a  machine  or  ensure  a 
liberal  design  by  simply  sjjecifying  a  limit  to  current 
density.  The  i)roportions  of  the  slot  greatly  influ- 
ence the  temijerature  rise. 

To  show  the  magnitude  of  the  temperature  drop 
the  author  considers  a  slot  of  sjiecified  dimensions 
and  assumes  that  all  the  heat  generated  in  the 
cop|)er  conductors  at  the  centre  of  the  core  is  trans- 
mitted laterally  through  the  insulation.  A.ssuming 
a  temi^erature  rise  of  40  C.  on  the  laminations, 
measured  on  the  surface,  it  is  sho«-n  that  for  a 
10,000-volt  machine  we  should  obtain  a  temperature 
drop  of  48°C.  through  the  insulation,  and  a  total 
temperature  of  11.3°C'.,  i.e.,  OS^C.  above  the  cooling 
air.  These  figures  are  not  excessive  for  existing 
machines. 

Appreciably  higher  internal  tem]>eratures  will  be 
met  wth  in  high-voltage  macliines  than  in  low-volt- 
age  ones,  if  •  the    same    surface   temperatures  are 
specified.     This    has,   of    course,    been    recognised 
by  the  British  Engineering  Standards  Association,  and  a  reduction 
in  the  temperature  rise  of  j  1  deg.  C.  for  each  1,000  volts  or  part  of 
1,000  volts  by  which  the  voltage  exceeds  5,000  is  specified  when 
the  thermometer  method  is  adopted. 

44cf 
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Fig.  4. 


rapidly  with  the  length  of  the  conductor.  The  curves  in  Fig.  4' 
show  the  tennxrature  gi-adient  for  varnng  lengths  and  current 
densities  (no  account  Ijeing  taken  of  eddy  current  losses). 
Such  large  temperature  differences  do  not   exist  in  practice,  as  a 


The  dift'erence  in  temjierature  between  the  iron  at  the  root  of  the 
teeth  and  the  outer  periphery  will  clearly  dejjend  on  the  losses  in 
the  stator  laminations,  and  on  the  radial  depth  of  the  core  and  the 
system  of  ventilation  adopted.     The  difficulties  involved  in  making 
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allowances  in  surface  temperatures  in  such  cases  are  obviously  very 
great. 

Temperature  Measurements. 

Temperatures  of  electrical  machinery  may  be  measured  by : 
(1)  Tliermometer  ;  (2)  the  increase  in  resistance  of  the  ^nndings  ; 
and  (,3)  embedded  temperature  detectors. 

The  thermometei'  raetliod  is,  of  course,  the  simplest  and,  so  far 
as  surface  temperatures  are  concerned,  the  most  reUable.  But  if 
a  body  is  covered  by  a  poor  conductor  of  heat,  considerable 
variations  may  be  obtained  in  the  readings  of  the  thermometer, 
depending  on  the  thickness  of  the  covering  over  the  thermometer 
bulb.  Hot  pockets  may  also  be  created  by  the  pad  used,  and  these 
may  result  in  false  readings.  The  use  of  the  thermometer  is 
clearly  limited  to  accessible  surfaces.  An  approximation  of  the 
true  internal  average  temperatures  can  be  obtained  by  the  use  of 
the  increase-of -resistance  method.  This  method  is  readily  applicable 
to  windings  carrying  direct  current,  but,  in  the  case  of  alternating  - 
current  windings,  involves  a  separate  direct-current  supply  of  steadj- 
voltage.  Moreover,  it  is  necessary  to  artange  for  means  of 
disconnecting  the  \nnding  from  the  system. 

Embedded  temjierature  detectors  have  been  included  in  the 
rules  issued  by  the  British  Engineering  Standards  Association  as 
a  means  for  measuring  the  temperature  rise,  but  have  not  received 
much  attention  in  tliis  country.  In  America  this  method  has  been 
adopted  as  a  standard,  and  machines  are  now  generally  pro\aded 
with  embedded  temperature  detectors  during  construction.  Th? 
advantages  of  such  an  arrangement  are  ob\ious. 

The  eiTect  of  short  time  overloads  on  large  turbo-alternators  is 
of  importance.  Fig.  1  shows  how  the  drop  of  temperature  throvigh 
the  insulation  increases  very  rapidly  ^vith  the  load,  wliile  the 
temperature  drop  through  the  iron  is  also  increased  to  some 
extent. 

The  large  temperature  gradients  in  the  insulation  and  the  iron 
cannot  be  measured  by  thermometers,  and  one  cannot  form  any 
judgment  by  this  method  as  to  the  internal  temperatures.  By 
the  use  of  embedded  temperature  detectors  one  can  determine 
closely  the  actual  temperature  of  the  copjier,  and  thus  prevent  the 
machine  being  overheated.  When  embedded  temperature  detectors 
are  used,  temperature  guarantees  should  be  based  on  total 
temperature  and  not  on  a  specific  temperature  rise  based  on  a 
given  air  temperature. 

The  efTect  of  lower  external  temperatures  during  the  ^^inter 
months  is  of  considerable  value  in  augmenting  the  output  of  a 
station  at  a  time  of  heavy  load.  By  taking  a  tj^pical  example  the 
author  shows  that  in  operating  on  the  temperature  rise  basis  18 
j)er  cent  I  of  the  output  the  macliine  would  be  able  to  give  if  run 
up  to  the  limiting  total  temperature  is  lost. 

Basing  the  increase  on  the  average  air  temjierature  tliroughout 
the  year,  the  increase  in  output  would  jjrobably  be  not  more  than 
10  per  cent.,  but  even  at  this  figure  the  saving  in  capital  expenditure 
on  a  20,000-kw.  set  would  be  very  considerable. 

There  are  two  types  of  detectors  which  have  found  extensive 
iLse  for  electrical  work,  the  thermo-couple  and  the  resistance 
thermometer.  The  thermo-couple  has  the  advantage  of  being 
very  small  and  readily  placed  in  the  ^vinding.  Two  methods  have 
been  adopted:  (1)  The  E.M.F.  of  a  calibrated  thermo-couple  is 
measured  direct  by  a  millivoltmeter  ;  (2)  a  zero  current  method. 
I.e.,  no  current  flows  'through  the  thermo-couple,  the  E.IM.F.  of 
which  is  balanced  against  a  cell.  This  makes  the  reading 
independent  of  the  resistance  of  the  couple,  but  it  is  more 
compUcated. 

The  resistance  thermometers  occupy  considerably  more  room 
than  the  thermo-couple,  and  are  more  diiflcult  to  shield  from  air 
currents.  The  author  considers  that  the  thermo-couple  is  the 
most  satisfactory  means  of  measviring  internal  temperatures, 
owing  to  the  small  space  occupied  which  makes  it  possible  to  measure 
the  temperature  of  any  particular  spot  in  a  machine.  The  location 
of  such  couples  must,  however,  be  carefully  chosen. 

TE5IPEEATUEE    LiMITS. 

The  determination  of  the  point  at  which  failures  of  insulation 
may  be  exj^ected  is  difficult  and  largely  a  matter  of  opinion. 
Insulation  which,  if  not  disturbed,  would  last  almost  indefinitely, 
would  fail  very  quickly  if  subjected  to  \ibration  or  shocks, 
lasulation  failures  may  be  either  (1)  mechanical  or  (2)  electrical. 

Mechanical  failures  may  be  caused  by  :  (a)  Severe  strains  w-hich 
crack  or  damage  the  insulation.  (6)  I5rittleness  of  the  insulation 
due  to  drying  out,  which  causes  it  to  lose  its  elasticity  and  break 
if  subject  to  the  smallest  displacement,  (c)  Destruction  of  the 
binchng  material  used  in  building  up  the  insulation  ;  this  causes 
looseness  and  makes  it  hable  to  destruction  by  vibration. 

Electrical  failures  may  be  due  to  :  (a)  Direct  puncture  of  the 
msulation.     (5)  Reduction  in  insulation  resistance. 


In  the  American  and  British  Standardization  Rules  three  different 
grades  of  insulation  are  considered.  These  are  :  Class  A,  consisting 
of  cotton,  silk,  paper  and  other  similar  materials  not  impregnated 
or  treated  mth  oil,  where  the  maximum  temperatxu^  to  which  the 
material  may  be  subjected  continuously  is  95°C.  If  impregnated, 
the  maximum  temperature  is  increased  to  10.5°C.  Class  B  includes 
mica  and  asbestos,  where  the  maximum  temperature  is  125°C, 
and  Class  C  includes  fireproof  and  refractory  materials. . 

It  is  generally  agreed  that  the  limits  fixed  for  Class  A  insulation 
caimot  safely  be  exceeded,  and  as  Class  C  insulation  is  not  employed 
in  machine  construction,  except  to  a  very  Umited  extent,  only 
Class  B  material  -niU  be  considered.  Of  the  materials  which  come 
under  this  heading  mica  is  the  most  important.  In  the  original 
Paper  the  author  describes  some  tests  to  ascertain  the  etiect  of 
temperature  on  mica  ■^^Taps,  such  as  are  employed  on  the  coils  of 
large  turbo-alternators.  Test  samples  were  made  up  in  bars 
consisting  of  three  conductors  insulated  from  each_  other  by  half -lap 
layers  of  mica  tape.  Bending  tests  were  made  on  a  number  of 
bars  in  the  condition  they  were  in  after  ha\ing  been  insulated  in 
the  wrapping  machine  in  the  usual  way.  Other  l^are  were  clamped 
between  iron  strips  to  avoid  undue  swelling  of  the  insulation,  and 
heated  for  six  weeks  at  a  temperature  of  150°C.  by  means  of  a 
current  passing  through' the  conductors.  They  were  afterwards 
subjected  to  the  same  test  as  the  bars  wliich  had  not  been   heated. 

The  results  of  these  tests  are  shown  in  diagram  form  in  the  original 
paper  A  voltage  of  11,000  was  applied  between  the  conductors 
and  the  clamp.  In  all  cases  it  was  found  that  mechanical  failure 
of  the  WTap  preceded  electrical  failure. 

The  tests  show  clearly  that  no  diminution  in  the  elasticity  of  the 
insulation  is  caused  by  temperatures  up  to  150°C.  The  reduction 
in  mechanical  strength  of  the  bars  is  no  doubt  due  to  the  fact  that 
the  backing  used  has  lost  strength. 

Dielectric  tests  were  carried  out  on  all  samples.  There  was  no 
difference  in  breakdown  strength  of  the  insulation  between  the  bars 
before  and  after  heating.  All  samples  failed  betewen  30,000  and 
.35,000  volts,  which  may  be  considered  satisfactory  for  the  tliickness 
of  insulation  employed. 

The  Effect  of   Higher  Temperature.?. 

Further  tests  were  arranged  in  order  to  determine  the  effect  of 
still  liigher  temperatures.  In  order  to  approximate  as  far  as  possible 
to  actual  ser\ice  conditions,  the  samples  -v^  ere  placed  in  semi-enclosed 
slots  of  a  sector  of  laminations  taken  from  a  standard  machine  and 
were  heated  bj'  passing  an  alternating  current  at  25  periods  per 
Second  through  them.  Temperatures  were  measured  by  means  of 
thermo-couples  placed  directly  on  the  copper  in  each  slot  and  kept  as 
near  as  possible  to  200°C'.  during  the  whole  run.  The  laramations 
were  kept  at  a  potential  of  11.000  volts  above  the  copper  during 
the  daytime,  or  for  about  half  the  time  of  the  run,  so  that  any 
failure  of  the  insulation  could  be  detected  No  insulation  troubles 
Mere,  however,  exijerienced. 

Dielectric  tests  were  made  on  the  bars  after  the  heat  run.  Two 
of  the  samples  failed  at  18.000  volts,  due  to  mechanical  damage 
caused  by  bending.  AU  the  other  samples  withstood  25.000  volts, 
and  no  ajipreciable  deterioration  of  tliis  insulation  had  taken  place. 
The  bars  were  then  removed  from  the  slots  for  insjiection  and  were 
fomid  to  be  in  a  satisfactory  condition.  The  paper  and  cambric 
iLsed  for  building  the  mica  upon  was  foimd  to  be  carbonized,  but 
remained  intact  on  the  inside  layers.  The  outside  paper  covering 
was  destroyed  inmost  cases,  but  this  was  done  in  removing  the  bars, 
which  had  to  be  pulled  out  of  the  slots.  

It  has  long  been  recognised  that  the  soUdity  of  the  wi-ap  is  of  great 
importance,  and  Ukewise  the  percentage  of  mica  employed.  In 
order  to  determine  the  influence  of  these  factors  several  sets  of  bars 
were  made  and  insulated  with  WTape  containing  different  percentages 
of  mica  varying  from  20  per  cent,  in  the  old  hand-\vrapped  type,  up 
to  practically  pure  mica  in  some  special  wraps. 

All  these  bars  were  subjected  to  a  temjierature  of  190°C.  contin- 
uously for  10  months,  or  about  7,000  hours.  A  voltage  of  11,000 
was  applied  between  the  winding  and  the  core  each  day  to  ascertain 
whether  any  insulation  failuie  had  occurred.  As  shown  in  the  follow- 
ing table  the  bars  \rithstood  considerably  liigher  voltages  than  this 
at  the  conclusion  of  the  test.  

At  the  end  of  the  test  the  bars  were  still  a  good  fit  in  the  slot,  but 
the  cotton  covering  on  the  individual  conductors  was  destroyed. 
The  mica  strips  between  the  conductors  were,  however,  in  jierfect 
condition. 

The  tests  given  on  p.  129  confirm  the  results  obtained  from  a  series 
of  similar  tests  carried  out  by  the  Westinghouse  Electric  and  Manu- 
facturing Company,  Etd.,  at  Pittsburgh,  U.S.A.  In  these  tests 
mica  insulation  such  as  used  in  the  tests  described  in  this  pajier  was 
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Tahi.i;  shciwinc  Brkakdown  Voltace  of  Various  Classes  of  Mica 
Whai's  aftek  Heating  for  7.000  Horns  at  lOO'C. 


))esoriptive  of  wiaps*  on  the  various 
Samples. 


Bieftkdowii  \'oltai;e. 


Minimum. 


Maximum. 


( 1 )  Empire    cloth    and    mica,    hand- 

wrapped     I         l.->,000       I  2(1.000 

(2)  Cambrie  and  mica,  niaehine  wrappd  I        :il.iioo  :i.'>,(Mii) 


<:i) 

Pajier  and  mica,  niaehine 

wrapped.    1 

:i2.ooo 

45,00(t 

(4) 

I'aperand  niiea.  maihinc 

-wi'apped 

47,000 

4S,000 

(;">) 

Mica     and    shellac    only 

machine - 

wrapped    

50,000 

52,000 

subjected  to  temiieratui-es  as  high  as  ."WO    to  400^f'.  without  any 
serious  loss  in  dielectric  strength. 

Rotor  In.sulatiox. 

Tcinixrature  distribution  in  rotore  generally  is  more  even  than  in 
the  ease  of  the  stator.  The  temperature  of  the  end  windings  is 
greater  than  that  of  the  slot  portion. 

The  problem  of  innulating  the  rotor  winding  is  not  as  difficult  as 
that  of  the  stator  winding,  as  practically  pure  mica  can  be 
employed.  There  is,  therefore,  no  destructible  material  in  the 
insulation,  and  it  may  consequently  be  clas.«ed  under  heading  (5) 
in  the  Table  given  in  connection  ^^■ith  the  temperature  tests  pre- 
viously mentioned.  Moreover,  the  margin  of  safety  of  the  rotor 
insulation  is  much  greater  than  that  of  the  stator. 

Thei-e  is  no  difficulty  with  regard  to  the  question  of  other  materials 
than  mica  l)Oing  used  in  turbo  rotor  coiwtruction.  JIachines  arc  now 
constructed  in  which  nothing  but  asbestos  tape  is  used  for  protecting 
the  coils  from  dirt,  and  special  asbestos  "  Bakelite  "  material  is  used 
for  any  packing  blocks  and  distance  pieces.  These  materials  are 
absolutely  unaffected  by  temperatures  considerably  higher  than 
t  hose  which  it  is  suggested  mica  insulation  may  be  subjected  to. 


Conclusions. 

ft  is  not  possible  to  come  to  a  conclusion  w-ith  i-egard  to  the  maxi- 
mum tenijK'iature  to  wliich  mica,  used  in  the  insulating  of  electrical 
macWnes  may  \>c  subjected.  Hut  the  tests  described  show  conclu- 
sively that  there  is  no  foundation  for  the  doubt  which  scoms  to  e.xist, 
that  the  tom]XTature  limits  laid  down  by  the  British  Engineering 
Standards  Association  are  too  high.  Fndced,  they  may  with  safety 
be  increased.  As  mica  insulatiim  of  the  tyjie  em))loyed  in  the  con- 
struction of  up-to-date  alternators  is  capable  of  withstanding  tem- 
peratures up  to  200°C.  without  losing  its  electrical  or  mechanical 
properties. 

The  ma.ximum  tcmjieratures  could  then  be  increased  to  160'C. 
based  on  embedded  tem]X'rature-dctect<)r  measurements  for  the 
stator  winding,  and  by  the  increase-of-resietance  methodf-e  for  the 
rotor  winding.  Allowing  a  correction  of  10°C.  for  the  difference 
between  the  ma.ximum  tenijierature  and  the  observable  temperature, 
the  latter  would  then  be  loO^'O. 

Admitting  that  no  reduction  in  the  margin  of  safety  will  result 
there  are  considerable  advantages  to  be  oljtained  by  adopting  the 
higher  tem[)erature  limits,  namely  :  (a)  In  the  case  of  macliines 
running  at  the  same  sjieed,  those  with  high  temperature  rating  are 
cheaper,  (b)  Higher  efficiencies  are  obtainable,  (r)  Larger  units 
can  lie  built,  or  (d)  Higher  sjieeds  can  be  adopted  for  machines  of 
certain  sizes,     (e)  I^ess  space  is  required. 

Advantage  (d)  above  is  of  gi-eat  importance  because  an  increase 
in  speed  reduces  the  cost,  not  only  of  the  alternator  itself,  but  also 
that  of  the  turbine.  Better  steam  consumption  is  also  obtained 
under  certain  conditions  for  the  liigh-sjjeed  turbines.  The  increase 
in  the  temperature  limits  is  therefore  in  some  cases  very  far-reaching. 
There  is  a  distinct  tendency  among  American  engineers  to  accept 
higher  temperatures,  and  the  two  largest  manufacturing  companies 
have  ado])ted  a  guarantee  of  150^0.  for  the  ultimate  temperature 
of  their  turbo-alternator  rotors,  and  one  of  the  companies  give*  this 
guarantee  for  the  stator  windings. 


Opinions  on   the   Heating   of   Buried   Cables   and 

Distribution. 


A  discussion  on  the  Heating  of  Buried  Cables  Report,  of  which 
an  abstract  was  given  in  our  issue  of  Dec.  24,  1920,  recently  took 
place  at  Manchester.  It  was  ojjened  by  Mr.  H.  A,  Ratcliff,  who 
said  he  foimd  the  report  disappointing,  since  the  work  accomplished 
was  such  a  comparatively  small  portion  of  the  whole.  Nevertheless, 
it  was  reassuring.  ]n  view  of  the  lengthof  the  remaining  programme, 
he  suggested,  that  samples  of  cables  should  be  tej^ted  to  destruction 
to  determine  what  they  would  stand  and  to  fix  the  conditions  under 
which  danger  limits  were  likely  to  be  reached  in  practice.  Since 
least  was  known  about  extra-high-pressure  cables,  he  advocated 
making  a  start  with  these,  Mr,  Fawssett's  report  was  valuable, 
especially  as  in  large  cities  streets  were  so  congested  that  it  was 
necessary  to  go  to  depths  of  10,  12  or  15  ft,  to  obtain  room  for 
cables.  Three  years  ago,  when  desiring  to  specify  33,000  volt 
cable,  he  found  little  information  available,  even  from  cable  makers, 
and  it  appeared  that  the  limiting  factor  was  dielectric  losses,  A 
figure  of  60°C,  was  decided  on  for  the  maximum  temperature  of  the 
conductor,  25-C,  being  allotted  to  the  cable-makers  for  the 
temperature  gradient  inside  the  cable.  Experimental  work  was 
carried  out  to  ascertain  the  influence  of  temperature  on  dielectric 
loss.  As  the  loss  could  not  be  obtained  direct,  the  copper  loss  was 
measured  and  also  the  rise  in  temperature  of  the  cable  when  the 
dielectric  loss  was  superimposed  on  the  copjwr  loss.  The  cable  was 
tested  under  conditions  which  gave  double  the  normal  dielectric 
loss  for  a  iieiiod  of  10  hours,  this  sufficing  to  give  a  steady  tempera- 
ure.  The  dielectric  loss  was  expressed  as  a  jiercentage  of  the  copper 
loss,  and  the  figure  so  determined  agreed  with  the  results  of  tests 
arrived  at  thermally  at  a  makers  works, 

Mr.  C,  .J,  Beaver  also  expressed  himself  as  being  disappointed 
that  the  report  was  an  interim  one  only,  nine  and  a  half  years 
having  ela[Bed  since  he  had  urged  the  desirability  of  this  research. 
While  it  was  desirable  that  work  should  be  "conducted  by  an 
independent  scientific  body,  he  thought  the  Committee  should  be 
acquainted  with  progress  made  at  the  cable  works  and  suggested 
that  cable  makers  should  be  more  strongly  represented.  The 
work  of  the  Committee  should  restdt  in  a  strong  basis  of  experimental 
evidence  on  wliich  empirical  formulae  might  be  constructed,  with 
suitable  factors  to  take  caid  of  different  cables  and  methods  of 
laying.     The  tendency  of  investigators  had  been  to  convert  limited 


experimental  results  into  physical  constants  applicable  to  all  kinds 
of  cables  and  conditions  of  lajing,  and  the  results  had  not  been 
successful.  He  foresaw  that  thermal  tests  would  be  embodied  in 
the  routine  testing  of  the  cable  factory,  and  rightly  so.  Dealing 
with  minor  points,  he  thought  it  more  important  to  specify  total 
temperature  than  temperature  rise.  Thermal  conductivity  was 
preferable  as  a  term  to  thermal  resistivity.  He  drew  attention  to 
vulcanised  rubber  as  a  favourable  material  for  dissipating  heat. 
Thermal  conductivity  of  soils  varied  so  much  with  moisture  that 
tests  in  three  town  as  proposed  would  give  the  information  desired. 

Mr,  B,  Welbocrn  said  the  report  under  discussion  had  been 
presented,  at  his  suggestion,  to  obtain  the  views  of  cable-makers 
and  users.  The  final  report  might  not  be  forthcoming  for  two  or 
three  years.  What  had  been  published  would,  however,  render ' 
the  present  scanty  literature  on  cables  in  the  Journal  superior  to 
German  and  American  literature, 

Mr,  S.  W,  Melsom,  in  his  reply,  did  not  agree  with  Mr.  Ratcliff 
that  cables  should  be  tested  to  destruction,  as  they  were  trying 
to  ascertain  the  temperature  a  cable  would  stand  indefinitely 
without  deterioration.  He  agreed  with  Mr.  Beaver  regarding  the 
basing  of  formulae  on  adequate  experimental  data,  but  this  took 
considerable  time  to  complete.  The  term  ""  thermal  resistivity  "' 
had  been  employed  to  avoid  confusion  of  electrical  and  thermal 
conductivity.  With  regard  to  soils,  their  experience  had  been  that, 
with  10  per  cent,  of  moisture,  any  difference  disapijeared, 

Mr.  E,  Fawssett,  in  reply  to  Mr,  Ratcliff.  said  that,  over  4  ft.  in 
depth,  there  was  little  increase  in  temperature.  Tests  were  being 
conducted  on  a  wide  variety  of  soils  under  all  kinds  of  weather 
conditions,  the  figures  varying  from  8  to  40  per  cent. 

E.H.T.  DISTRIBUTION  BY  UNDERGROUND  CABLE. 

Xo  representatives  of  the  cable-making  firms  took  part  in  the 
disciLssion  at  Manchester  on  Januarj'  Uth  on  Mr.  R.  O.  Kapp's 
Paper  on  '  Some  Economic  Aspects  of  Extra-High  Tension  Dis- 
tribution by  Undergromid  Cable."  The  burden  of  critical  exami- 
nation was,  in  fact,  mainly  borne  by  the  supply  engineers,  who,  as 
anticipated,  considered  the  Paper  interesting  in  its  theoretical 
aspect,  but  of  limited  value  in  its  practical  applications. 
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ilr.  S.  J.  Watson,  in  a  vigorous  contributitm,  considered  that  the 
author  had  not  differentiated  sufficiently  clearly  between  trans- 
mission and  distribution  The  author  had  suggested  as  an  example 
40.000  k.v.a.  in  a  supply  area  of  5  square  miles.  This  Mr.  Watson 
thought  very  concentrated.  The  load  demanded  a  transmission 
system,  the  area  a  distribution  system.  In  an  actual  case,  a  load 
of  75,000  kw.  at  11,000  volts  over  an  area  of  400  square  miles  would 
have  required  a  capital  expenditure  for  distribution  of  £9  per  kilo- 
watt transmitted,  the  cost  per  imit  i\-ith  a  30  per  cent,  load  factor 
working  out  at  0012d.  at  the  station  and  0-108d.  10  miles  away. 
The  author's  figures  of  £4  per  kilowatt  transmitted,  he  thought  in- 
adequate. He  failed  to  miderstand  the  statement  that  overhead 
line  work  was  under  certain  conditions  not  as  cheap  as  underground 
cable,  and  the  opinion  resjiecting  cable  protective  gear.  He  thought 
the  ring  main  scheme  ideal  where  possible,  but  it  was  impossible  to 
develop  ^rithout  the  herring  bone  system.  In  a  torni  of  star  shape, 
in  which  the  industries  were  located  along  main  roads  radiating 
from  a  centre,  the  space  between  the  points  being  agricultural  land, 
it  was  less  costly  to  construct  a  dulpicate  main  system  than  to  con- 
nect the  rays  of  the  star  by  ring  mains.  The  cable  cost  was  increased, 
but  the  cost  of  excavation  and  reiastatement  of  the  road  was  the 
same.  He  considered  it  undesirable  to  diminish  the  section  of  a 
ring  main,  and  could  not  understand  why  so  small  a  section  as 
0-075  sq.  in.  was  advocated  for  6,600  volts  cable. 

Mr.  J.  W1LLI.4.MS,  for  Mr.  Romero,  stated  that  it  was  misleading 
to  consider  capital  costs  and  to  ignore  ohmic  losses,  as  the  author 
had  done.  He  quoted  figures  for  illustrative  cases  to  show  the 
significance  of  such  losses  compared  with  capital  cost.  A  standby 
feeder  would  save  almost  ae  much,  by  diminishing  C^R  losses,  as 
the  outlay  involved.  It  was  miwise  and  unsafe  to  run  cables  to 
the  temperature  limit,  and  he  thought  engineers  would  prefer  extra 
copper  and  safety,  as,  for  instance,  a  heavy  fog  might  convert  a 
peak-load  into  an  all-day  load,  and  upset  the  calculations.  He 
considered  excessive  the  capital  cost  of  £4  per  kilovolt-amj^ere  of 
])eak  load  for  distribution  costs.  Since  Mr.  Watson  had  criticised 
the  figure  as  insufficient,  ^vith  statistical  evidence  to  support  his 
case,  the  author  was  happily  situated  in  replying  on  this  point. 

Mr.  H.  A.  Ratcliff  congratulated  the  author  on  the  valuable 
information  in  the  Pajier,  but  thought  much  of  it  Utopian.  Com- 
menting ironically  on  the  "  EucUdean  tovm  "  of  the  author,  having 
length  ^rithout  breadth,  he  said  that  in  practice  the  difference 
between  the  centre  of  gravity  and  the  centre  as  determined  by  the 
model  was  of  no  importance.  It  was  of  little  assistance  to  work  out 
with  mathematical  precision  cases  which  were  influenced  by  many 
varj-ing  and  midefinable  factors.  Most  systems  were  of  gradual 
growth  and  exjwdiency  had  been  the  predominant  factor  in  their 
development.  The  model  gave  a  centre  in  the  determination  of 
which  losses  were  ignored.  The  areangement  of  transformer 
tappings  was  ingenious  and  useful.  He  agreed  -ttith  the  author's 
suggestion  regarding  economical  voltage,  and  thought  that,  as 
demand  increased  in  big  cities,  it  might  be  desirable  to  increase  the 
pressure  in  existing  feeders.  Mr.  Ratcliff  also  expressed  astonish- 
ment at  the  author's  views  on  protective  systems.  Ring  mains 
were  over-rated  for  deiLse  areas. 

Mr.  J.  B.  Palmer  said  that  heating  and  not  voltage  drop  might 
under  certain  circumstances  be  the  determinating  factor  in  E.H.T 
cables.  He  thought  the  author  might  state  the  "  average  circum- 
stances "  under  which  cables  were  laid,  and  he  supported  Mr. 
Watson  in  his  remarks  on  protective  gear. 

Mr.  R.  0.  Kapp,  in  reply,  said  that,  ^vith  regard  to  protective  gear, 
engineers  were  imduly  impressed  by  such  gear  on  account  of  its 
name,  although  since  it  did  not  operate  imtil  a  fault  developed,  it 
-did  not  really  protect  the  cable.  WTiile  it  did  not  dispute  its  ad- 
visabiKty  in  certain  cases,  in  others  he  would  prefer  to  i:ise  extra 
insulation  as  a  real  protection.  He  confessed  that  he  had  no  data 
with  regard  to  the  relative  costs  of  overhead  and  underground 
cable  constructiorLS,  but  had  considered  that  for  small  consumers 
at  6,600  volts  the  fixed  charges  on  overhead  line  would  give  cable 
an  advantage.  He  considered  that  the  section  of  a  ring  main 
further  from  the  station  need  not  be  so  heavy  as  the  sections  near 
the  station,  assuming  that  some  of  the  load  was  utilised  between  the 
station  and  the  furthest  section.  With  regard  to  the  use  of  0-075 
sq.  in.  cable,  he  thought  that  makers  were  now  permitting  higher 
current  densities,  and  that  cables  installed  to-day  were  not  required 
to  be  of  such  heavy  section  as  had  been  necessary  in  the  past. 

THE   LIVERPOOL    MEETING. 

At  the  meeting  of  tlie  Liverpool  sub-centre  of  the  X.orth  Western 
Centre  on  Dec.  13th,  a  discussion  took  place  on  the  papers  of 
Mr.  W.  B.  WooDHOusE  and  Mr.  R.  O.  Kapp. 

Mr.  B.  Welbotjrn  emphasised  the  importance  of  the  •  coiiomics 
of  electricity  supply,  seeing  that  one  half  of  the  capital  invested 


'n  it  was  used  in  outside  work.  He  did  not  agree  with  Mr.  Kapp's 
suggestion,  in  the  section  on  cable  lay-out,  that  one  spare  cable 
was  necessary.  On  some  large 'net-works  in  this  country  instan- 
taneous protective  gear  had  been  found  indispensable.  In  regard 
to  the  cost  of  excavating,  laying  and  jointing,  this  was  not  invariably 
independent  of  the  pressure.  A  joint  might  cost  from  £10  to  £100 
according  to  the  pressure  employed.  There  was  available  about 
15  years'  experience  of  20,000  volt  cables,  and  similar  satisfactory 
experience  for  eight  years  of  joints  at  tliis  pressure.  But  Uttle 
experience  on  33,000  volt  cable-\vas  available,  and  it  seemed  desirable 
to  proceed  slowly  with  this  higher  value. 

Mr.  J.  A.  MoKTON  disjiuted  Mr.  Kapp's  figures  for  capital  expendi- 
ture on  distribution  per  unit  ;  the  figures  should  be  about  half 
that  mentioned.  He  did  not  agree  that  0-075  sq.  in  section  would 
become  a  standard  on  6,600  volt  networks.  In  his  experience  it 
was  better  to  use  one  cable  up  to  0-3  sq.  in.  wherever  possible, 
rather  than  two  smaller  ones.  No  simple  formula  of  the  Kelvin 
pattern  could  determine  the  economic  pressure.  Feeder  losses 
formed  an  important  element  and  he  (Mr.  Morton)  endeavoured 
to  show  that  their  consideration  would  alter  several  conclusions. 
He  also  doubted  if  the  extra  cost  involved  in  increased  size  of 
underground  cables  was  proportional  to  weight  of  metal.  Dielectric 
losses  were  important,  likewise  the  rise  in  the  power  factor  of  E.H.T. 
cables  with  increased  pressure.  Economic  sizes  and  pressures 
could  not  in  practice  bs  ascertained  by  formulae,  but  only  by  laborious 
detailed  comparisons. 

OVEE-CONCENTEATION    OF    POWER   STATIONS. 

Mr.  W.  E.  Nlsbett  thought  the  tendency  towards  concentration 
of  power  in  superstations  was  being  carried  too  far.  There  was 
a  tendency  to  use  cables  for  super-pressures  with  much  lower  power- 
factors  than  those  formerly  used.  The  speaker  criticised  Mr. 
Woodhodse's  cable  cost  curves.  1907  prices  were  used  in  some 
cases,  in  others  up-to-date  values.  The  curves  could  not  be  straight 
Unes.  For  all  tensions  up  to  11,000  v.  only  mechanical  reasons 
determined  the  thickness  of  dielectric.  B.E.S.  standards  were 
at  present  needlessly  generous  as  regards  insulation  tliickness. 

Mr.  A.  Holttun  pointed  out  the  importance  of  designing  an 
installation  from  the  outset,  to  provide  for  subsequent  changes. 
Both  authors  Umited  themselves  to  a.c.  transmission.  Was  a 
liigh  tension  d.c.  system  at  all  practicable,  and  was  the  such  as  the 
Thury  system,  quite  out  of  the  ruiining  ?  Jlr.  Kapp's  method  of 
determining  rise  of  temperature  had  several  practical  objections 

Mr.  H.  W.  Clothier  remarked  that  conditions  of  use  in  distribu- 
tion systems  were  rarely  known  beforehand,  and  the  best  theoretical 
treatment  was  therefore  of  limited  utility.  Super-stations  might 
be  desirable  in  order  to  conserve  coal,  but  -ndth  a  view  to  lowest 
selling  cost  of  electricity  a  good  case  could  be  made  out  for  a  number 
of  moderate-sized  stations  under  one  control.  He  doubted  the 
strict  accuracy  of  the  diagram  of  distribution  costs  and  wished 
that  more  prominence  was  given  to  the  economical  limits  of  super- 
stations  at  varioi;s  pressures.  The  temperature-charts  did  not  give 
actual  temperatures.  It  was  often  more  important  to  know  the 
highest  local  than  the  general  average  temperature.  Six-core 
cables  had  been  used  for  underground  work  in  America  at  30,000 
volts  and  seemed  promising  for  uninterrupted  trimk  feeders. 

Dr.  E.  W.  Marchant  pointed  out  that  Keh-in's  Law  determined 
the  most  economical  cable  for  transmitting  a  given  energy  from  place 
to  place  ;  but  in  practice  one  had  to  -work  on  a  different  basis, 
namely  the  ratio  of  the  maximum  revenue  earned  by  the  energy 
transmitted  to  the  cost  of  transmission.  Results  on  this  basis  were 
not  in  accordance  with  Kehnn's  Law.  '  Mr.  Woodhouse'g  formula 
for  the  current-carr-ying  cable  capacity  of  cables  of  varjnng  cross 
section  agreed  closeiy  with  results  obtained  in  the  research  on  the 
heating  of  buried  cables  ;  these  results  suggested  that  a  large  number 
of  small  cables  was  preferable  to  a  small  number  of  large  ones. 
It  was  hoped  to  make  further  tests  on  dielectric  losses. 

Mr.  W.  B.  WooDHOUSE,  briefly  repljang,  said  he  was  in  agreement 
with  Mr.  Kapp  that  elaborate  intercomiecting  net-work  for  protective 
reasons  was  too  costly.  He  discussed  Mr.  Nisbett's  comments 
on  the  cost  of  cable  equations  ;  for  one  pressure  they  had  a  straight 
Une  relation.  Dielectric  losses  varied  ^vith  pressure,  construction, 
and  working  temperature  of  the  cable.  He  agreed  that  the  utility 
of  Kelvin's  Law  depended  on  the  point  of  view.  Replying  to  Mr 
Clothier,  Mr.  Woodhouse  said  the  cost  of  supplying  electricity 
over  a  wide  area  must  be  somehow  cheapened.  Agricultural  opera- 
tions were  often  intermittent  and  cheapness  was  more  important 
than  absolute  continuity  of  supply.  The  possibility  of  revising 
dielectrics  for  lower  pressures  was  important,  but  it  was  necessary 
to  proceed  cautiously  in  schemes  involving  much  higher  pressures 
than  at  present. 
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H.  W.  SULLIVAN. 

The  exliibits  of  Mr.  H.  W .  Sn.LiVAX  (-ontaiiu'd  many  items  o 
iiitcrost,  in  both  wiivless  anil  sulimaiine  tflegiapliy.  Vhe  annoinice 
nuMit  in  tlio  catalogue  that  a  selenium  cell  capable  of  carrying  I  am 
]>'rc  was  to  be  seen  was  sufiicient  to  provoke  many  inquiries.  In 
vestigation  proved  that  this  formed  part  of  i\[r.  Co.x's  ampUKer,  o 
which  wo  give  a  description  below  .  . 


Fia.  9. — DiAGBAM  OF  Cox's  Amplifier. 

A'.  C.  Cox's  Selenium  Amplifier  for  Submarine  TeUgraphy  is  an 
instrument  used  to  increase  the  working  speeds  of  submarine  cables 
by  amplifj-ing  the  very  attenuated  signals  received  at  higli  speed 
sufficiently  to  operate  ordinary  recording  or  relaying  apparatus.  It 
is  illustrated  diagrammatically  in  Fig.  9.     A  beam  of  light  from  the 


Fio.  10. — Di.\ciRAM  OF  Pair  of  Cells  and  Connections. 

source  L  is  projected  on  to  the  mirror  of  the  receiving  galvanometer 
O  and  thence  to  a  pair  of  selenium  cells  Se^,  Se.,.  These  cells  are 
arranged  as  a  pair  of  bridge  arms,  ^\■hen  the  galvanometer  is  at 
zero  the  surface  of  each  cell  is  half  illuminated  by  the  t)eam  and  is 
half  dark,  the   bridge  system  being  then  balanced.     Tliis  partial 


illumination  is  cITected  by  having  a  screen  S  in  the  form  of  a  vertical 
grid  near  the  optical  system  C. 

Uetlections  of  the  galvanometer  by  received  signals  cause  the 
image  of  the  grid  to  shift  across  the  cells,  so  that  the  previously  dark 
part  is  illuminated  and  vice  verea.  This  causes  large  corresponding 
changes  in  the  relative  resistance  of  the  cells,  thus  actuating  the 
instrument  ^,  which  may  be  a  recorder  or  relay  of  any  desired  type. 

In  practice  a  large  number  of  very  narrow  cells  or  sections  of  a 
cell  are  used,  these  being  arranged  in  pairs  with  one  "  bar  "  of  light 
to  each  pair,  so  as  to  make  full  use  of  the  very  small  galvanometer 
deflections  obtained  when  working  at  liigh  sjieed  on  long  cables. 
The  various  pairs  are  connected  as  a  series  of  bridges  in  parallel 
Two  such  paii-s  arc  illiLstrated  in  Fig.  10. 

A  24-Pair  Cell. 
In  Fig.  11  is  shown  a  working  cell  of  24  pairs  of  sections,  the  total 
selenium  surface  being  4  in.  by  4  in.  The  form  of  construction  ' 
adopted  is  that  in  which  alternate  stri|)S  of  brass  and  mica  on  edge 
are  clamped  together.  The  brass  is  about  0003  in.  thick  and  the 
mica  slightly  less.  The  height  of  the  brass  is  a  little  more  tiian  that 
of  the  mica,  to  the  extent  of  two  or  tliree  thousandths  of  an  inch. 
When  the  melted  selenium  is  run  over  the  surface  it  fills  the  inter- 
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I'lci.  11. — Details  OF  Celeniusi  Cell. 

slices  between  the  tops  of  the  brass  strips.  It  is  then  carefully 
rubbed  olf  so  as  to  leave  the  minimum  of  selenium  necessary  to  act 
as  a  bridge]_between  the  strips. 

The  terminal  bar  T  is  common  to  all  sections,  but  the  bars  Ti 
and  To  are  connected  respectively  to  the  right  and  left  sections  of 
each  pair.  In  the  latest  pattern  all  three  terminal  bars  are  cut  in 
half  so  that  a  group  of  selenium  sections  may  be  placed  in  all  four 
bridge  arms,  as  in  Fig.  12.  A  small  adjusting  slide  resistance  at 
one  apex  of  the  bridge  is  then  the  only  idle  resistance  in  the  circuit. 

Selenium  and  Cable  Relays. 

There  have  been  many  attempts  to  utilise  selenium  for  the  purpose 
of  a  cable  relay,  and  the  success  of  the  present  system  is  due  to  the 
improved  cell  used.  We  understand  that  it  has  proved,  during 
more  than  six  years'  continuous  working,  to  be  perfectly  reliable, 
and  it  does  not  appear  to  deteriorate  if  correctly  made.  Its  working 
resistance  in  the  amplifier  is  about  1,000  ohms  for  each  of  the  four 
groups  of  sections,  or  4.000  ohms  ]ier  .sf|uare  inch  of  surface. 

Cells  of  this  tj-])e  are  made  in  smaller  sizes  for  other  purposes,  and 
subdivided  or  not  as  required.  They  are  stated  to  respond  satis- 
factorily to  telephonic  frequencies. 

In  the  application  of  selenium  cells  the  question  of  "  inertia  "  is 
always  important.     Tliis  is  comparatively  small  in  the  cells  here 
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used.  Fig.  13  shows  the  characteristic  of  the  cell  for  an  illumination 
of  500  foot-candles  during  five  seconds.  This  curve  was  obtaiiied- 
by  placing  the  cell  under  an  instantaneous  shutter  and  in  series  with 
a  recorder  and  battery. 

The  curve  in  Fig.  14  is  that  obtained  in  the  cross  circuit  of  the 
bridge  (Figs.  9  or  10).     In  this  case  the  rise  and  fall  are  each  the 


Fig.  12. — Bridge  Arrangement  with  Selenium  Cells  in  all  Four 

Arms. 

mean  of  the  rise  and  fall  in  Fig.  13,  two  of  the  bridge  groups  being 
■■  lightened  "  as  the  other  two  are  "  darkened." 

In  order  to  eliminate  the  inertia  effect  from  the  instrument  A, 
the   latter  is  shunted  with   an  inductance   (L  in  Fig.  12).      The 


Fig.  13. — Characteristic  Curve  of  Selenium  Cell  ukder  500  ft.-J 

CANDLES. 


Fig. 


14. — Characteristic  of  a  Pair  of  Selenium  Cells 
USED  IN  the  Bridge  of  the  Amplifier. 


Fio.    15. — Characteristic  of  a   Pair  of  Selenium  Cells  when 
Corrected  by  the  Use  of  Inductance. 


unconected 


corrected 


Fig.  1G.- 


Records  of  Received  Signals  showing  the  Effect  of 
Correction  by  Inductances. 


effective  current  curve  in  A  then  becomes  square  as  in  Fig.  15. 
Fig.  16  is  interesting  as  a  reproduction  from  records  and  shows  the 
effectiveness  of  the  inductance  in  correcting  for  ine-tia  on  actual 
received  signals. 


Steadiness  of  the  instrumental  zero  in  the  amplifier  is  ensured  by 
mounting  the  component  parts— lantern,  lens,  galvanometer  and 
selenium  cell — on  a  cast-iron  bed  of  the  lathe  type.  The  lens,  gal- 
vanometer and  cell  are  enclosed  in  a  dust-proof  case. 

Amplification  Adjustments. 

The  amplification  is  adjusted  by  varying  the, voltage  of  the 
battery  B  (Fig.  9).  With  i}=100  volts,  L=100  c.'p.,  and  the  cell 
placed  about  15  in.  from  the  galvanometer  mirror,  the  energy  applied 
to  the  galvanometer  may  be  amplified  ten  thousand  times  in  the 
instrument  A.  An  amplification  of  40.000  may  be  obtained  by 
making  L=500  c.p.,  £=150  volts,  and  in  some  cases  sub-dividing 
the  cell  further.  In  ordinary  practice  in  submarine  telegraphy  an 
amplification  of  1,000  to  5,000  is  usually  sufficient  to  work  a  good 
Morse  relay. 

The  high  amplification  obtained  has  enabled  a  simple  and  accurate 
method  of  correcting  for  earth  currents  and  other  causes  of  zero 
variation  to  be  applied.  An  auxiliary  relay  in  the  selenium  bridge 
circuit  controls  a  motor-driven  rheostat  which  adjusts  the  balance 
of  this  bridge  circuit  so  as  to  compensate  for  any  zero  variation  in 
the  system  whether  due  to  earth  currents  or  other  causes. 

High  Frequency  A.  C.  Appakatus  for  Measuring  Small 
Capacities. 

A  very  convenient  set  of  apparatus  was  shown  for  the  comparison 
of  capacities  to  a  high  degree  of  accuracy,  using  the  bridge  method 
and  a  telephone,  as  shown  in  Fig.  17.  The  modification  to  which 
attention  may  be  drawn  is  the  use  of  a  variable  condenser  in  both 


Fig.  17. — Diagram  of  Apparatus  fob  Comparison  of  Capacities. 

of  the  two  arms,  enabling  balance  to  be  obtained  at  convenient  points 
on  the  scale  of  both.  A  thermionic  valve  osciOator  0  was  used  as  a 
supply  of  alternating  cunent  for  the  bridge.  The  anode  oscillatory 
circuit  of  this  generator  was  tuned  by  a  separate  variable  mica 
condenser  G  in  order  to  adjust  the  frequency  of  the  supply  to  any 
value  between  the  limits  of  500  and  2,000  cycles. 

Before  being  applied  to  the  bridge  the  supply  was  taken  through 
a  special  screened  transformer  T,  the  windings  of  which  had  been 
carefully  balanced,  ifj  and  E^  are  the  ratio  arm  resistances  rendered 
non-reactive  by  patented  methods  of  winding,  their  residual  self- 
inductance  having  been  reduced  to  limits  which  the  makers  state 
to  have  been  hitherto  considered  impracticable.  The  capacity 
arms  of  the  bridge  were,  in  this  instance,  similar  laboratory  standard, 
variable  air  condensers  of  50  to  1,200  mmfds.  capacity  and  fitted  with 
magnifj-ing  reading  attachments  and  with  extension  handles  to 
avoid  the  introduction  of  excessive  capacity  to  earth  by  the  hand 
in  operation. 

The  real  object  of  the  test  was  to  enable  visitors  to  compare  for 
themselves  the  two  standard  condensers  wliich  differed  from  each 
other  by  not  more  than  1  mfd.  at  any  part  of  their  scales.  As  the 
power-factors  of  the  condensers  were  sensibly  zero,  perfectly  sharp 
balancing  could  be  obtained  \\ithout  the  addition  of  any  loss  com- 
pensating apparatus  in  the  other  arms  of  the  bridge. 

The  balance  detector  was  a  telephone  headgear  set  of  suitable 
resistance  with  a  press  switch  8  inserted  in  its  leads  for  the  purpose 
of  short-circuiting  the  telephones  in  order  to  distinguish  perfect 
silence  more  easily.  With  this  arrangement  any  capacity  up  to 
1  mfd.  or  2  mfds.  may  be  measured  by  connecting  a  standard  three- 
dial  mica  condenser  adjustable  in  steps  of  0001  mfd.  in  parallel 
with  Cj,  and  inserting  the  capacity  to  be  measured  in  place  of  C',. 
This   is   very   convenient   and   very   accurate      If   a  non-reactive 
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the   standard    londonsor   tlio 
may  bo  determined.     Again, 
a  measure 


rheostat    l«   inserted   in   series   with 

Icakanee  of  the  eapaeity  under  test 

V  uiable  air  eon<lensers  ])aralleled  witli  the  ratios  enalili 

of  powerfaetor  to  be  taken. 

Single  Valve  Amplifying  Receiver. 
The  set.  of  wliieh  V\ii.  18  is  a  view,  is  completely  sclf-eontained,  the 
aerial  and  earth  leads  being  brought  direet  to  it.     The  only  ajiparatus 
ri'(|uired  e.xternal  to  the  set  are  the  4-volt  accumulators.  .W-volt 
anode  dry  battery,  and  a  pair  of  high-resistance  telephon 


jf^^^ie. 


Single 


series  or  in  jjaralkl  with  the  variometer  by  means  of  a  series-parallel 
switch  giving  the  wave-length  range  .stated  above. 

The  \ariometer  is  also  fitted  with  a  set  of  reaction  windings, 
uhieh  are  embedded  in  a  disc  and  rotatcfl  relative  to  the  main 
inductance  on  a  spindle  concentric  with  the  spindle  of  the  latter,  the 
t«o  operating  handles  being  convenientlv  placed  one  above  the 
other. 

The   nnitual    inductance   Ix'tween  the   variometer  coils  and  the 

reaction  coils  (the  latter  also  changed  by  the  long-short  wave  switch) 

may  be  adjusted  to  such  values  as  will  jiroduce  self-oscillation^of 

any    frequency    corresponding  to  wave-lengths    between 

600  and  20,000  metres. 


C,  W.  Heterodyne  VVavemeter. 
A  continuous-wave  wave  meter  was  shown  with  a 
range  of  from  600  to  6,000  metres.  This  can  be  used 
also  as  a  plain  oscillation  generator  for  use  in  the  sepa- 
rate heterodyne  method  of  C.W.  reception.  The  circuit 
used  is  shown  in  Fig.  19,  the  oscillatory  circuit  coasisting 
of  the  variable  air  condenser  G  and  the  two  variometers 
I'l,  r„,  the  circuit  being  closed  to  high-frequency  oscil- 


Fio.  18. — SiKGLE  Valve  Receiver  with  Wide  Range. 

circuit  tuning  is  employed,  the  inductance  being  a  continuously 
variable  multi-coil  variometer,  in  which  an  exceedingly  high  range 
of  mutual  inductance  variation  is  obtained.  The  coils  of  the 
variometer  are  very  fiat,  and  arc  embedded  in  insulating  discs,  one 
of  which  may  be  rotated  between  the  other  two.  This  arrange- 
ment gives  an  evenness  of  scale  throughout  the  whole  180  deg.  of 
movement. 

An  inductance  range  of  3,500  to  50,000  micro  henrys  is  obtained 
on  the  long  wave-length  scale,  wliilst  a  two  position  multi-functioning 
switch  alters  the  internal  variometer  connections  to  obtain  a  short 
wave-length  inductance  range  of  200  to  3,500  micro-henrys.  An 
inductance  ratio  of  250  to  1  is  thus  obtained  throughout  the  range 
of  the  instrument.  The  variometer  is  used  in  conjunction  with  an 
adjustable  bank  of  fi.xed  condensers,  which  may  be  placed  either  in 


Fio.  19. — Diagram  of  Hetep.odvne  W'avemeteb. 

lations  by  the  fi.xed  capacity  C,  of  a  sufficiently  large 
value  not  to  appreciably  affect  its  natural  frequency. 
The  variometers  and  the  variable  condenser  are  all 
simultaneously  variable,  one  coil  of  each  variometer  being  fixed  to 
and  rotated  ^vith  the  moving  plate  system  of  the  condenser,  and 
the  other  two  coils  secured  to  the  fixed  plate  system.  By  this 
method  a  greater  wave-length  range  is  obtained  in  the  one  scale, 
with  the  added  advantage  of  a  straight  line  law  connecting  wave- 
length and  angular  movement  over  the  scale.  Half  the  fixed  plates 
of  the  condenser  are  insulated  from  the  other  half,  and  connections 
are  taken  to  a  thi-ee  position  switch,  so  that  the  range  of  the  varia- 
ble condenser  can  be  altered  by  connecting  the  two  insulated 
sections  either  in  series  or  in  parallel,  or  by  using  one  section 
alone.  Thus  an  inductance-capacity  range  of  70  to  1  is  obtained. 
There  are  two  ISO  deg.  scales,  one  being  graduated  in  degrees 
and  the  other  in  wave-lengths. 

{To  be  continued.) 


CorresT»onderce. 

A  QUESTION  OF  NOMENCLATURE  WIRE  RADIO. 

TO    THE    EDITOR    OF    THE    ELECTKICIAX. 

Sir  :  Dr.  Eccles'  letter  in  The  Electrician  last  Friday  so 
nearly  represents  what  I  consider  to  be  the  facts  on  this  subject 
that  it  is  difficult  to  add  anything  to  it,  except  perhaps  that 
I  do  not  think  the  actual  word  he  composes  would  ever  be 
popular. 

The  only  difference  between  ordinary  telephony  on  wres 
and  so-called  "  wire  radio  "  is  the  length  of  the  waves,  and  I 
think  the  best  sohition  would  be  to  prefix  a  word  which  would 
suggest  "  high  frequency."  Of  course  wireless  telephony  is 
liigh-frequency  telephony,  but  the  term  "  wireless  "  so  exactly 
expresses  the  difference  between  this  and  ordinary  telephony 
that  I  do  not  think  the  proposed  third  definition  would  be 
confused  with  wireless. 

In  brief,  you  then  have  three  kinds  of  telephony  : — 
(a)  "  Telephony,"    to    describe    the    normal    means    of 
telejihoning  directly  along  wires  ; 


(b)  "  Wireless  telephony,"  to  describe  telephony  without 
wires  by  high-frecjuency  methods  ;    and 

(c)  "  New   word    (sliort-wave)     telephony,"     to     define 
high-frequency  telephony  along  wires. 

I  am,  &c., 
Derby,  January  20.  J.  Savers. 


VARIABLE-SPEED    ROLLING    MILL    DRIVES. 

TO    the    editor    OF   THE    ELECTRICIAN. 

Sir  :  I  have  read  with  interest  the  comments  in  Mr.  Hull's 
letter  in  your  isstie  of  January  22.  My  object  in  mentioning 
the  "  Scherbius-Milch  "  system  was  mainly  to  call  attention 
to  the  wider  possibilities  opened  out  by  the  double  range  sets. 
The  name  "  Scherbius-Milch  "  w-as  erroneously  applied  to  the 
diagram,  Fig  3,  in  my  article,  which  diagram  illustrates 
Mr.  Huirs  U.S.  Patent  No.  1,306,594.  I  have  to  thank 
Mr.  Hull  for  calling  attention  to  the  difference  between  the  two 
systems. — I  am,  &c. 
"  Manchester,  Jamiary  24.  W.  E.  Swale. 
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100  PER  CENT.  LOAD  FACTOR. 

TO   THE    EDITOR    OF   THE    ELECTRICIAX. 

Sir  :  I  should  like,  through  the  medium  of  your  journal, 
to  ask  the  attention  of  electricity  supply  engineers  to  the 
question  of  quoting  special  rates  for  appliances  of  fixed 
capacity  working  continuously  day  and  night. 

Some  years  ago  an  interesting  device  for  storing  energy 
in  the  form  of  hot  water  was  introduced,  and  a  good  many 
supply  undertakings  did  at  that  time  quote  low  rates  for 
the  energy  taken  by  this  apparatus,  using  no  meter  and  sealing 
the  connections.  Recently  a  good  deal  of  attention  has 
been  given  again  to  appliances  of  this  class,  but  inventors 
are  being  discouraged  by  the  reluctance  of  supply  undertakings 
to  quote  special  rates  for  such  supplies. 

It  is,  I  believe,  argued  that  because  the  100  per  cent,  load 
factor  apparatus  operates  across  the  peak  it  does  not  justify 
cut  prices  for  energy.  It  must  be  remembered,  however, 
that  these  appliances  would  be  used  to  a  great  extent  on  jsarts 
of  the  mains  network  where  loading  is  at  present  intermittent 
and  the  load  factor  on  the  cables  low.  Moreover,  in  most 
stations  the  actual  peak  occurs  in  the  winter  time  and  lasts 


for  a  very  short  period,  and  a  rate  might  be  calculated  to 
take  in  consideration  the  overlapping  of  this  shortpeak. 

For  example,  if  8d.  a  unit  is  the  price  for  supply  taken  on 
the  peak,  and  Id.  a  unit  would  be  profitable  for,  say,  a  23-hour 
supply  taken  oiJ  the  peak,  it  is  obvious  that  an  all-round 
figure  of  IJd.  would  meet  the  requirements  and  probably 
encourage  a  very  desirable  load  of  this  kind. 

The  matter  should  receive  sympathetic  attention  because 
the  water  heating  problem  is  largely  bound  up  with  the 
storage  of  electrical  energy  on  the  consumers'  premises  in 
the  form  of  heat.  Moreover,  there  is  indication  to-day  of 
further  interesting  inventions  for  heating ;  these  probably 
await  for  their  development  only  the  encouragement  of  th- 
supply  engineer  in  the  form  of  suitable  tariffs.  It  would  be 
interesting  if  you  could  obtain  the  views  of  engineers  on  this 
subject. — I  am,  &c., 

Loudon,  J.  W.  Beauchamp, 

January  18.  Director  &  Secretary, 

British  Electrical  Development  Association. 

[We  shall  be  pleased  to  publish  the  views  of  our  readers  on 
this  subject. — Ed.  E.] 


Progress    in    Junction    Box   Designs. 

Among  the  various  difficulties  against  which  electric  supply  engineers 
have  had  to  contend,  during  the  last  few  years,  has  been  the  slow  pro- 
duction of  junction  boxes.  Bad  as  the  posirion  was  for  obtaining  de- 
lirerii*  during  the  war,  since  the  armistice,  hundreds  of  new  consumers 
have  been  clamouring  for  connection;  but  the  supply  of  straight-through 
and  terminal  boxes  for  the  new  mains,  and  service  boxes  and  house- 
service  cut-outs  for  new  consumers  lagged  months  behind  the  demand. 

In  these  circumstances,  it  is  not  surprising  that  the  Ebison  Swan 
Electric  Company,  Ltd.,  should  have  decided  to  commence  the  manu- 
facture" of  junction  boxes  at  their  Ponders'  End  works.  The  boxes  made 
by  this  company,  while  following  the  lines  which-have  been  found  most 
suitable  for  normal  conditions  in  general  practice,  possess  some  inter- 
esting features  in  technical  detail.  Fig.  1  illustrates  their  three-core 
service  box,  a  feature  of  which  is  that,  while  there  is  ample  room  for 
making  connections,  and  good  clearance  between  the  conductors  them- 
selves and  the  wall  of  the  box,  the  amount  of  compound  required  for 
filling  is  reduced  to  a  minimum.  This  point  will  be  particularly  appre- 
ciated by  engineers  in  charge  of  large  networks,  on  wiiich  the  expenditure 
on  box  compound  is  a  serious  item.  It  will  be  seen  by  the  illustration 
that  the  compound  gland  type  has  been  adopted,  and  that  the  uncer- 
tainty of  proper  bonding  between  the  lead  of  the  cable  and  the  box, 
occurring  in  some  designs,  is  ehminated  by  a  tinned  copper  earthing  strip 
at  each  way,  which  is  sweated  to  the  cable  and  screwed  down  against  a 
machined  surface  on  the  box  itself.  Another  point,  which  will  meet 
with  the  approval  of  the  practical  mains  engineer,  is  the  thickness  of  the 
lugs.  Many  engineers  know  to  their  cost  the  trouble  from  breakages  of 
lugs  in  the  earlier  designs  of  junction  boxes. 

In  their  terminal  boxes  (Fig.  2)  the  Ediswan  Company  have  adopted 
the  wiping  gland  in  preference  to  the  compound  gland.  The  former, 
although  It  may  involve  the  exercise  of  a  httle  more  skill  in  fittmg  up 
the  box,  always  presents,  it  is  claimed,  a  neater  appearance,  ensures 
good  bonding,  and  eliminates  the  drippiness  and  stickiness  which  is 
frequently  in°  evidence  when  a  compound  gland  is  used  in  a  vertical 
position.  In  th°ir  terminal  box,  the  company  have  departed  from  the 
usual  pra -nee  of  screwing  the  wiping  gland  into  a  thread-cut  in  the  two 


sufficiently  tight,  the  other  is  apt  to  be  too  loose.  In  the  Ediswan 
pattern,  the  brass  wiping  gland  has  a  wide  flange  which  is  bolted  to  a 
machined  surface  on  the  lower  end  of  the  box.     The  bonding  is  thus 


Fro.  2. — Ediswan  Terminal  Box  for  Concentkio  CabIiB. 


Fig.   1. — House  Service  Box  foe  3core  Cable. 


halves  of  the  box.  With  a  screwed -in  wiping  gland  it  is  virtualh'-im- 
possible  to  have  a  perfect  joint  both  between  the  two  hahcs  of  the  box 
from  top  to  bottom  and  between  the  gland  and  the  box.     If  one  is 


perfect,  and  at  the  same  time  the  two  halves  of  the  box  can  be  bolted 
tight  together  and  the  compound  poured  in  at  a  high  temperature 
wfthout  any  risk  of  its  leaking.     Separate  bushes  are  provided  tor  each 
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of  the  liiils,  wliiili  havu  a  straight  vertical  run  making  short-circuiting 
absnl II t el y  i rn possil)lo. 

Till'  Kiliawiin  Cinniiany  has  alsd  l>rnii^;ht  mit  a  line  of  house-service 
cut-outs.  Tills  iiuliiilc-s  a  iieiit  |)attcni  nf  ciniiljiiied  clc>uble-])i>le  cut-out 
and  sealing  chambcT  whicli,  it  is  lioped,  will  entirely  remove  the  pre- 
judice against  placing  the  fuses  of  both  ])oles  in  one  case-  As  is  seen  by 
the  illustration  (l'"ig.  •')  the  cover  opens  downwards.     The  fuses  art*  of 


Fio.   3. — DoL'BLE-poi.ii  House  Service  Cut-out  with  Sealisq 
Cit.4MBER  (Open). 

the  well-known  Ediswan  Home  Office  pattern,  .separated  by  an  insu- 
lating fillet  and  accidental  short-circuiting  or  earthing  is  virtually  im- 
possible. The  cable  can  be  led  in  either  at  the  bottom  or  either  side,  as 
three  blank  bushes  are  provided.  A  similar  design  is  adopted  for  the 
triple-pole  cut-out,  two  patterns  being  made  one  with  three  fuses  for 
thrce-pha.se  services,  and  the  other  with  a  link  instead  of  a  fuse  in  the 
middle  for  three-wire  direct-current  services. 


The   South    Midland    Centre  Dinner. 


The  annual  dinner  of  the  South  Midl.^kd  Centre  of  the  Insti- 
TtTTiON  lit  Electrical  Engineers  was  held  at  the  Grand  Hotel, 
Birmingham,  on  Friday  last.     There  was  a  large  attendance. 

In  proposing  the  toast  of  the"  Institution,"  Mr.  F.  Forrest  (Chairman 
of  the  Centre),  referred  to  the  importance  to  the  Institution  of  the 
students'  sections,  of  wliich  one  had  been  formed  in  Birmingham  during 
the  preceding  session.  He  likened  these  sections  to  the  thyroid  gland 
and  said  they  would  insure  to  the  Institution  the  quality  Of  perpetual 
youth. 

In  response  to  the  toast,  Mr.  LI.  B.  .Atkinson  ( President)  spoke  of  the 
growth  of  the  Institution  and  lioped  that  the  local  .sections  of  the 
Institution  in  Birmingham  would  aim  at  co-operative  endeavour  by 
questions  arranging  for  common  headcjuartcrs  with  a  library  and 
meeting  rooms. 

Mr.  GiLBKRT  C.  Vyi.e,  in  proposing  the  toast  of  the  "  Electrical 
Industry,"  said  it  seemed  to  him  utterly  futile  for  the  sake  of  differences 
of  money  value  to  enrich  the  foreigner.  He  hoped  that  those  in  this 
country  who  were  placing  contracts  for  electrical  gear  would  look 
to  the  quality  of  the  goods  and  not  decide  only  on  price.  Speaking 
of  mergers  and  combinations  in  the  industry  he  remarked  that  if  these 
were  done  on  a  soimd  basis  they  should  rc>sult  in  good  all  round,  but 
pr.itits  should  not  be  made  at  the  expense  of  the"  user.  The  profits 
should  result  from  internal  economies  and  should  be  shared  with  the 
user,  who.se  confidence  woidd  thereby  be  secured,  and  he  could  see  that 
combinations  were  for  his  good  as  well  as  that  of  the  industry. 

Mr.  P.  .J.  PvBUS,  in  responding,  said  that  foreign  markets  were  almost 
entirely  closed  to  British  firms,  and  though  they  were  working  in  every 
possible  w.'.\-  to  reduce  costs  he  feared  that  in  some  cases  it  would  be 
e>:trem?ly  diliieult  to  compete  abroad  with  Ciermnn  products,  even  if 


they  eliminated  wages  and  working  costs  altogether.  He  also  rcferifd 
to  the  sliiwness  with  which  seheracs  for  the  electrification  of  railways 
weiv  being  proceeded  with  in  this  country.  In  France  one  or  two 
large  enferpriscs  of  this  kind  had  been  put  in  hand,  but  not  one  of  any 
magnitude,  so  far  as  he  knew,  in  this  country.  He  thought  it  would  bi;  a 
great  gain  to  the  country  if  the  (iovemmcnt  working  with  responsible 
business  men,  would  endeavour  with  mutual  trust  to  find  some  better 
way  of  alleviating  uncniiiloyment.  He  pointed  out  that  it  was  always 
better  to  keep  a  man  in  work  at  his  proper  job.  The  time-honoured 
custom  was  to  allow  him  to  lose  his  job  and  then  try  to  help  by  putting 
him  on  what  had  been  termed  "  muck-shifting  propositions." 


Electrical   Contractors'   Dinner. 

The  annual  dinner  of  the  Elkctiucal  Contuactor.s"  Association 
was  held  at  the  (,'cjnnaiight  Rootns,  C;t.  (jueen-strect,  London,  on 
Wednesdaj',  January  li)th,  the  I'resident,  Mr.  P.  Collinson,  being 
in  the  chair.  Those  present  included  Mr.  Llewelyn  B.  Atkinson 
(President  of  the  Institution  of  Electrical  ICnginoers),  Major  H. 
Richardson,  O.B.E.,  M.C.  (President  of  the  Incorporated  Municii)al 
Electrical  Association),  Mr.  Hugo  Hirst,  Mr.  (,'.  H.  VVordingham, 
Mr.  J.  Y.  Fletcher,  and  Mr.  J.  W.  Beauchainp. 

In  proposing  the  toast  of  the  "  Allied  Associations  and  Honorary 
Officials,"  Mr.  Hirst  said  that  he  was  conceited  enough  to  think  that 
if  there  was  one  man  in  the  electrieal  industry  who  had  helped  the 
growth  of  a  healthy  race  of  contractors  it  was  himself.  It  had  occurred 
to  him  in  the  very  early  days  of  the  electric\al  industry  to  start  a  sales 
business  with  the  result  that  the  foremen  of  the  large  manufacturing 
companies  had  become  the  fii-st  electrical  contractors.  Times  liacl, 
however,  changed  since  then  and  contractoi's  must  now  realise  that  they 
must  b?  an  efficient  link  in  an  efficient  chain.  If  they  were  not  they 
simply  became  parasites.  It  therefore  followed  that  a  contractor, 
while  looking  after  his  own  interests  had  a  duty  to  perform,  but  if  certain 
installation  work  might  be  taken  as  an  example,  it  was  evident  that 
they  did  not  all  realise  this.  The  contractor  was  an  important 
link  between  the  producer  and  the  consumer,  and  tojicrform  that  duty 
he  must  understand  the  problems  of  both.  If  he  did  .so  with  the  develop- 
ment of  the  domestic  load  he  had  a  great  future  before  him,  otherwise 
there  would  be  disaster. 

Mr.  P.  Collinson,  in  reply,  said  that  he  thought  the  beat  way  to  answer 
Mr.  Hirst's  criticism  was  to  refer  to  the  activities  of  the  three  federated 
contractors'  associations.  They  felt  that  the  time  had  now  arrived 
for  licensing  contractors  so  that  unsuitable  men  might  be  eliminated. 
They  had  approached  the  Board  of  Trade  to  get  a  scheme  i)ut  in  opera- 
tion, but  so  far  without  success.  Nevertheless,  they  hoped  to  be  able 
to  do  something  which  would  raise  the  status  of  the  contractor.  The 
training  of  apprentices  was  also  receiving  consideration  and  they  hojicd 
in  this  way  to  turn  out  a  superior  body  of  men.  They  were  not  opposed 
to  progress,  but  the  wheels  of  progress  must  not  be  allowed  to  crush 
them  out  of  existence.  There  should  be  a  definite  line  of  demarcation 
between  the  activities  of  municipal  departments  and  contractors, 
and  he  wa?  glad  to  say  that  a  conference  was  to  be  held  at  which,  if 
the  spirit  was  right,  a  settlement  would  no  doubt  be  achieved.  Agree- 
ments which  they  had  had  with  the  Cable  Makers'  Association  for  many 
years  had  been  most  successful,  and  he  hoped  that  it  would  be  possible 
to  enter  into  similar  agreements  with  other  interests  in  the  industry. 

Mr.  H.  G.  Purchase,  M.P.,  also  supported  this  toast. 

Mr.  H.  J.  C.ASn,  in  proposing  the  toast  of  the  "  Guests,"  said  that 
contractors  did  not  realise  sufficiently  the  importance  of  membership 
of  the  Institution  of  Electrical  Engineers,  a  body  which  now  looked 
aft?r  the  interests  of  the  whole  industry.  The  interests  of  municipal 
engineers  and  contractors  were  really  identical  and  he  li.oped  in  future 
it  woiild  be  possible  for  them  to  make  common  cause  He  referred 
briefly  to  the  work  of  the  British  Electrical  Development  Association 
and  said  it  was  one  of  the  great  powers  of  the  future. 

Mr.  Llewelyn  B.  Atkinson,  in  reply,  emphasised  the  need  for 
associated  effort.  The  formation  of  a  contractors'  association  was  in 
itself  a  most  difficult  task,  as  they  were  a  scattered  body,  and  the  advan- 
tages of  combination  were  not  immediately  obvious.  The  Association 
had,  however,  already  raised  the  status  of  the  contractor,  while  the 
agreement  with  the  cable  makers  had  not  only  been  of  use  to  the  eont  rai  - 
tors,  but  also  to  the  cahlp  makers  themselves  by  standardising  the 
different  classes  of  customers. 

Major  H.  Richardson,  who  also  replied  to  this  toast,  said  that  the 
desire  for  co-operation  among  other  sections  of  the  industry  was  never 
so  real  as  it  was  to-day.  The  old  policy  meant  that  the  industry  was 
nearly  bled  white,  but  with  combination  the  electrical  industry  would 
have  the  world  before  it.  He  thought  there  was  a  need  for  more  affilia- 
tion as  it  was  difficult  to  keep  in  touch  with  a  number  of  associations 
with  very  similar  objects.  No  one  would  benefit  more  from  this  coming 
tosjether  than  would  the  consumer.  The  Incorporated  Municipal 
Electrical  .Association  appreciated  the  contractors'  difficulties  and  he 
felt  sure  the  meeting  which  had  been  arranged  would  remove  many  of 
the  obstacles  wliich  were  really  more  apparent  than  real.  Heating  and 
cooking  by  electricity  would  be  great  factors  in  the  future,  but  to  bring 
about  thi.s  consummation  properly-designed  tariffs  and  a  cheap  price  per 
unit   were  essential. 
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The  Sun  Electrical  Company  Staff 
Dinner. 


The  Use  and  Abuse  of  Light  in  Studios 
for  Kinema  Film  Production. 


The  directors  of  the  Sun  Electrical  Company  entertained  the  staff 
to  the  number  of  about  140  at  a  dinner  at  the  Holborn  Restaurant, 
London,  on  Saturday  last,  to  celebrate'  the  21st  year  since  the 
formation  of  the  Company. 

As  befitted  a  coming  -of-age  party,  youth  and  beauty  of  both  sexes 
^vere  well  represented,  and  even  those  of  riper  years  seemed  so 
infected  with  the  prevailing  atmosphere  of  merriment  that  one  w  aild 
not  have  been  surprised  to  see  Jlr.  Rawlings  and  Mr.  Beaver  lead 
a  dance  in  the  style  of  the  immortal  Cheeryble  Brothers. 

Mr.  W.  J.  Rogers,  in  proposing  the  toast  of  "  The  Directors,"  said 
the  electrical  industry  needed  facilities  for  development  if  it  was  not 
to  be  paralysed  by  a  flood  of  foreign  competition. 

Mr.  R.  t.  Smith,  aclmowledging  the  toast,  said  he  hatl  prophesied 
a  vear  ago  that  Cierniany  would  flood  tliis  country  with  cheap  goods, 
and  that'prophecy  had  come  true,  but  he  was  glad  the  Directors  of  their 
Company  had  be'en  able  to  look  ahead  and  preserve  the  resources  of 
the  Company.  It  had  never  been  so  prosperous  as  it  was  to-day,  and 
he  was  sure  it  would  have  a  brilliant  future. 

Mr.  W.  R.  R.s,wLiNGS  also  replied. 

During  the  course  of  the  evening  Mr.  Beavkk,  on  behalf  of  the  D'rec- 
tors,  then  presented  Miss  M.  I.  Deudney  with  a  bracelet-watch.  He 
said  Miss  Deudney  had  been  in  the  service  of  the  Company  since  its  in  - 
ception  and  had  d'isplayed  great  business  acumen  as  his  pri  vate  secretary. 


Engineers'    Club. 

In  our  last  issue  we  gave  the  names  of  those  appointed  on  the 
provisional  committee  of  the  proposed  Engineers'  Club.  The 
following     additional     members     have     now     been     appointed : — 

IMr.  Daniel  Adamson,  Colonel  O.  C.  Armstrong,  D.S.O.  (President, 
British  Engineers'  Association),  Mr.  Thomas  Bolton,  Mr.  E.  C.  Clark, 
Mr.  C.  T.  Colpitts,  Mr.  Fred  J.  Dixon  (President,  Institution  of 
Water  Engineers),  Mr  Howard  Foulds,  Mr.  Alan  R.  Fenn,  Dr.  E. 
Hopkinson,  M.P.  (past  President,  Institution  of  Mechanical 
Engineers),  Dr.  H.  S.Hele  Shaw,  LL.D.,  P.R.S.,  Mi-.  W.  L.  Hichens, 
Mr.  W.  W.  Hughes,  Brigadier-General  G.  M.  Jackson,  Mr.  Max 
Muspratt,  Mr.  Frank  Merricks  (President,  Institution  of  Mining 
and  Metallurgy),  Mr.  Frank  Mellowes,  Mr.  C.  H.  Merz,  Mr.  T.  C. 
Pulman,  Mr.  H.  Richardson  (Hon.  Secretary,  The  Engineers'  Club, 
Manchester),  Sir  Harry  Renwick,  K.B.E. 


Edison   Bells. 


The  weak  spot  in  electric  bells  is  the  contact  pillar,  and  the  Edison 
Swan  Electric  Company,  Ltd.,  have  placed  on  the  market  a  range  of  bells 
fitted  with  a  special  contact  pillar,  which  is  designed  to  prevent  the  con- 
tact screw  from  being  moved  out  of  adjustment  by  vibration  or  rough 
handfing.  The  screw  is  clamped  securely,  and  the  mounting  of  the  pillar 
itself  is  such  that  it  is  impossible  for  it  to  turn  or  become  loose.     "" 


The 
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accompanying  Fig.  1  shows  this  novel  feature.  The  Company 
manufacture  a  complete  range  of  bells,  buzzers,  indicators  and  accessories 
and  in  a  pamphlet  recently  issued  by  them  illustrated  jjarticulars  are 
given  of  a  few  of  their  principal  Unes  of  this  class  of  products.  Fig.  2 
is  an  illustration  of  the  Company's  all-metal  bell. 


A  discussion  on  the  above  subject  was  opened  bj'  Mr.  J.  C.  Elvy 
at  the  meeting  of  the  Illuminating  Engineering  Society  held  on 
January  18th. 

Mr.  Elvy  opened  his  address  by  a  brief  summary  Of  the  historical 
develojmient  of  the  cinema.  He  emphasised  the  need  for  profes- 
sional advice  in  arranging  the  equipment  of  studios,  cpioting  cases 
in  which  a  studio  had  been  erected,  and  it  was  only  after\\ards  dis- 
covered that  sufficient  power  could  not  be  obtained  from  the  local 
supply  company.  Flexibility  of  equipment  was  of  great  importance. 
The  problems  involved  were  so  complex  that  they  could  not  be 
adequately  dealt  •\\ith  by  a  single  exjiert. 

Instances  had  been  recorded  of  artists  suffering  from  inflammation 
of  the  eyes,  attributable  to  abnormal  Ughting  conditions  in  studios, 
such  as  exposure  to  very  powerful  arcs  and  searchlights  at  close 
quarters.  He  was  disposed  to  favour  diffused  methods  of  Ughting, 
giwng  conditions  approximately  the  same  as  natural  lighting,  and 
the  avoidance  of  "  spot-lights  "  and  concentrated  beams  of  light, 
which  gave  rise  to  hard  and  sharp  shadows. 

Accentuating  the  L^ltea-Violet  Constituent. 
Further  information  was  needed  on  the  comparative  actinic  values  of 
the  various  illuininants  used,  and  the  region  of  the  spectrum  that  was 
most  useful.  Photograpliically,  it  appeared  desirable  to  accentuate 
the  ultra-violet  constituent  in  iUmninants,  but  it  should  te  remem- 
bered that  exposure  to  excess  of  ultra-violet  light  was  beheved  to  be 
prejudicial  to  the  eyes.  Possibly,  however,  these  alleged  prejudicial 
rays  were  not  of  great  photograpluc  value,  and  might  be  eUminated. 
Some  device  for  comparing  the  actinic  brightness  of  diflerent  parts 
of  a  scene  was  needed.  Actinometers  ■\\'ere  not  satisfactory.  Assum- 
ing that  the  relative  actinic  values  for  a  given  brightness  of  standard 
iUimiinants  were  known,  it  appeared  that  tests  with  illumination 
photometera  might  prove  of  considerable  value.  There  was  also 
room  for  more  scientific  designs  of  reflectors  used  with  arc  lamps,  as 
at  present  an  unduly  large  proportion  of  the  light  emitted  did  not 
reach  the  scene,  but  was  shed  on  the  surroimdings. 

Some  details  were  also  given  of  the  use  of  fight  in  printing  pro- 
cesses, and  in  conclusion  the  lecturer  expressed  the  hope  that  the 
nimninating  Engineering  Society  would  form  a  joint  committee  to 
make  investigations  in  this  field. 

Exhibition  of  Studio  Lamps. 

A  number  of  lamps  and  appliances  were  subsequently  exhibited 
Mr.  William  D.\y  displaying  a  series  of  exhibits  of  historic  interest, 
dating  from  the  earliest  beginnings  of  the  industry.  These  included 
one  of  the  first  arc  lamps,  taking  about  2J  amperes,  and  run  from  a 
battery  of  Gron  cells.  Typical  multiple  open  and  enclosed  arcs 
and  mercury  vapour  lamps  were  also  shown,  one  form  of  umt  of 
sjiecial  interest  being  an  indirect  type,  in  which  the  light  of  the  arc 
was  directed  on  to  a  species  of  umbrella  mth  a  white  inner  surface, 
whence  it  was  difl^used  in  all  directions.  Mr.  H.  C.  Carter  exhibited, 
by  means  of  a  portable  cinema  outfit,  a  film  taken  by  the  fight  of 
gasfiUed  lamps. 

Among  others  who  joined  in  the  discussion  was  the  Right  Hon. 
G.  H.  Roberts,  JLP.,  Chairman  of  the  Mimstry  of  Health  Committee 
on  "  The  Prevention  of  Blindness,"  which  is  now  studying  the 
question  of  possible  injury  to  eyesight  through  bright  lights  in 
cinema  studios.  jMuch  of  the  discussion  turned  on  such  alleged 
injuries.  Mr.  Alfred  Legg,  of  the  Actors'  Association,  urging  the 
need  for  care  and  precautions  while  disclaiming  any  desire  to  hinder 
the  development  of  the  industry.  Others,  such  as  Mr.  Kimberley 
(of  theHepworth  Studio),  Mr.  RowsoN  and  Capt.  J.  W.  Barber  gave 
their  experience  to  the  eft'ect  that  cases  of  eye-injury  were  extremely 
rare,  provided  reasonable  precautions  were  taken.  Several  speakers 
agreed  that  the  use  of  naked  powerful  arcs  at  close  quarters  was 
unnecessary,  and  that  the  most  artistic  effects  were  obtained  by 
using  stutable  methods  of  diffusing  the  light. 

Mr.  L.  Gaster  endoi-sed  the  appointment  of  a  joint  committee 
comprising  representatives  of  the  Illuminating  Engineering  Society 
and  the  cinema  industry,  ophthalmologists  and  others  interested 
to  inqmre  into  the  whole  subject.  There  was  no  doubt  that  an 
investigation  on  these  lines  would  be  of  great  benefit  to  the  industry. 
He  mentioned  that,  quite  independent  of  Mr.  Elvy's  introductory 
paper,  the  Society  had  prepared  a  series  of  queries,  the  circulation 
of  which  should  lead  to  some  useful  information. 


Tlie  death  is  announced  of  Mb.  Aethub  Aemit.'^ge,  for  many  years 
chief  assistant  electrical  engineer  at  Nottingham  Corporation  electricity 
department.     Mr.  Armitage  was  45  years  of  age. 
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Mersey  and  West    L.ancasliire 

•Toiiit  Authority. 

■  I 

The  inquiry  into  tlie  two  sc-lu-nit's  for  l\w  formation  of  Joint  KIoo- 
tricitv  Autlioritifs  for  tlir  Mersey  and  VVi'St  Lancashire  Kleetriiity  Dis- 
trict opened  at  laverpool  on  Tuesday,  and  the  ])roeeedin{;s  were  I'on- 
tinued  on  Wednesday  and  yesterday.  Holh  sclienies  nave  a<lniinis- 
tralive,  financial  and  technical  details.  One  covered  the  wliole  of  the 
area  as  delincil  l»y  the  Coinniis^ioncrs,  and  was  hacked  hy  the  majority 
of  the  lo<-al  authorities,  inciuilin^  t!ie  Coi-porations  of  Liverp<iol,  St. 
Helens, Hootlc.Warrinpttm  and  Widnes,  Init  the  rival  proposals  of  Birken- 
head and  Wallasey  only  related  to  the  Wirral  or  Cheshire  side  of  the 
Mei-sey,  for  which  it  is  desired  to  set  up  a  se])!',rale  authority.  The  con- 
ference of  hical  authorities  promoting  the  main  scheme  were  rejjix'sented 
by  counsel,  who  pointed  out  the  necessity  for  the  reorganisation  of  elec- 
tricity sup])ly  ill  the  district.  For  reasons  of  ee(momy  and  for  facili- 
tating the  industrial  development  of  the  area  a  good  aiul  cheap  supply  of 
power  was  urgently  requiix'd,  antl  it  was  only  by  carrying  (tut  the 
pmposals  outlined  in  the  scheme  could  this  lie  provided.  It  was  jiro- 
po.sed  to  proceed  by  stages,  the  tirst  step  contemplated  being  the  inter- 
linking of  the  generating  stations  at  Liveqiool,  Ijootle,  Birkenhead, 
Wallasey.  St.  Helens  and  Warrington  ;  but  later  a  connection  would  be 
niaile  with  the  United  Alkali  Company,  the  Jlersey  Power  ('oni|)any 
and  Ellesmere  Port,  and  through  Birkenheadtoa  junction  with  the  main 
running  from  Livcrpottl  to  Cheshiiv. 

.Sir. John  Sneli.  pi^esidcd,  and  the  other  Commissioners  pivsent  were 
Sir  Harry  llaward.  Ur.  H.  Booth  and  Mr.  W.  W.  Lackie.  After  Jlr. 
Honoratus  l.loyd,  K.C,  had  explained  the  maii\  scheme, ^and  had  out- 
lined the  nature  of  the  opposition, 

Mr.  Fkank  C.  Wiuson,  eJiairman  of  the  Liverpool  Tramways  and 
Klectricity  Committee,  and  chairman"  of  the  conference  of  local  authori- 
ties i-esponsiblc  for  the  scheme,  gave  evideni'c.  He  said  Wallasey  Cor- 
poration supported  it  until  Xovember  last.  The  establishment  of  a 
joint  electricity  authority  would  be  very  helpful  to  the  trade  not  only  of 
the  Port  of  Liverpotd  but  th(*  whole  of  Sfiuth-west  Lancashire  and 
Cheshiii'.  It  was  impracticalilc;  to  treat  the  Mersey  as  a  frontier.  He 
could  not  conceive  that  V\'irral  could  supply  its-.-lf  more  cheaply  than  it 
could  by  joining  the  proposed  joint  authority.  If  it  could  he  would  be  in 
favour  of  the  northern  districts  taking  their  supply  from  Wirral. 

In  cross-examination,  he  said  the  basis  of  the  scheme  was  that  the 
Ti-easury  were  to  find  I'  millions  of  money,  and  the  generating  staticjns 
were  to  be  handed  over  to  the  joint  authority.  He  could  not  give  the  date 
when  it  was  ]iropo.sed  to  link  up  with  the  Mersey  Power  Company. 
which  at  lu-esent  sujijilied  the  Ship  Canal  Company.  He  should  think  it 
would  be  within  the  next  ten  years.  The  large  area  proposed  was  most 
conducive  to  etiicieney  and  economy  of  supply  and  to  convenience  of 
administration.  There  was  a  reasonable  community  of  interest  through- 
out the  area,  and  the  money  ret|uired  could  be  more  easilj'  raised  on  the 
security  of  the  larger  district  than  if  the  district  were  eut  into  two,  and 
the  generating  stations  must  come  under  the  oontrol  of  the  joint  autho- 
rity. It  might  be  feasible  to  make  arrangements  under  which,  by  the 
co-operation  of  the  existing  undertakings,  the  joint  authority  could 
secure  a  measure  of  control  without  actual  taking  over  of  the  generating 
stations,  but  he  did  not  think  it  would  be  satisfactory.  The  expenditure 
contemi)lated  was  not  acUlitional  expenditure,  but  only  expenditure  in 
another  form. 

Mr.  H.AROLD  Dickinson,  Liverj)ool  City  electrical  engineer,  save  formal 
evidence  as  to  po]>iilation  and  area  of  the  projtosed  district. 


Books   Received. 

[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Office  on 
receipt  of  published  price,  plus  postage.] 

"  Bail  (Grosser  Klektri/itiitswerke."  By  G.  Klingenberg.  (Berlin  : 
Julius  Springer.)     I'p.  lOii. 

"  The  Slide  Kule."  By  C.  N.  Pickworth.  (Manchester  :  Emmott  & 
ompany.)     Pp.  133,  17th  Edition.     3s.  Gd.  net. 

"  Factor}-  Administration  and  Cost  Accounts,"  by  Edward  T.  Elbouri.c 
(London:   Longmans,  CJreen  &  Company.)     Pp.  xx.+811.     45s.  net. 

■■  The  Theorv  of  Direct-Current  Dynamos  and  Motors."  by  John 
Ca.se,  M.A.  (Cambridge:  W.  Heffer"&  Sons.)  Pp.  xiii.+  190.  ]5s. 
net. 

■'  The  Log  of  H.M.A.  P,.3-l  Journey  to  America  and  Back,"  by  Air- 
Commodore  E.  M.  Maitland,  C.M.tJ.,  D.S.O.  (London:  Hodder  & 
Stoughton.)     Pp.  xii.  +  l(i8.     10s.  Od.  net. 

"  Experimental  Wireless  Stations,"  by  Phili])  E.  Edelman,  E.E. 
(London:    Henry  Frowde,  Hodder  &  Stoughton.)     Pp.392.     His. 

'■  The  Absolute  Relations  of  Time  and  Space,  "  by  A.  A.  Robb,  Sc.D. 
(Cambridge  :    University  Press.)     Pp.  viii.-t-80.     .'is.  net. 

■  The  Electrician's  Handy-Book,"  by  T.  O'Conor  Sloane.  (London  : 
Hodder  &  Stoughton.)     Pp.' 823.     27s.  Od.  net. 

"  Wireless  Design  and  Practice,"  by  JI.  B.  Sleeper.  (London  :  Henry 
Frowde,  Hodder  &  Stoughton.)     Pp.  240.     7s.  lid.  net. 

'■  Jlodem  High-Speed  Influence  Machines,"  by  V.  E.  Johnson,  Jf..A. 
(London  :    E.  &  F.  N.  Spon).     Pp.  viii.+278.  Us.  net. 

"  Bibliotheca  Chemico-Matheraatiea,"  Vols.  I.  and  II.  Catalogue  of 
works  in  many  tongues  on  exact  and  applied  Science  with  a  subject - 
index.     (Ixmdon  :   Sotheran  &  Co.)     Pp.  xii.4-964,  £3  3s. 

"  Wireless  Telegraphy  and  Telephony,"  by  L.  B.  Turner.  (Cam- 
bridge University  Press).     Pp.  X.  +  195,  20s.  net. 


Royal   Kdiswan   '*Fullolite"  Lamp. 

F"  One  of  tho  principal  objections. to  th3  use  of  the  ordinary  typo  of  gas- 
filled   lamp  for  shup    window    light-   ing,    &c.,  where  lamps   are   often 

used  without  shades,  and  are  set  at 
an  eye  level,  luis  been  the  glare 
effect  of  the  intensely  brilliant 
filament.  A  similar  objection  is 
also  met  with  in  oHice  and  domes- 
tic lighting  when  methods  other 
than  the  indirect  system  are  em- 
ployed. It  is  claimed  that  tho 
I'ullolito "  lamp,  which  has 
recently  been  introduced  by  tho 
ICdison  Swan  Electric  Company, 
Ijtd.,  has  completely  overcome 
this  objection.  It  consists  of  the 
usual  gas  filled  lamp  but  the  bulb 
is  of  opal  glass  instead  of  the 
usual  clear  glass.  The  opal  bulb 
completely  eliminates  the  gl.arc 
of  the  filament  and  perfect  ditf u 
sion  of  light  is  obtained  obvi» 
ating  eyestrain.  The  surface  of 
t  he  opal  glass  being  smooth  and 
polished,  the  bulb  does  not 
collect  dust,  in  the  same  way 
that  the  ordinary  sand-blasted 
or  acid  obscured  lamp,  with  its 
roughened  surface,  will  do.  Tho 
new  lamps  can  be  obtained  in  all 
standard  voltages  and  ratings  up 
to  200  watts. 
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The    Employment    and  Training    of 
RaiHvaymen. 


lAt  the  Milman-street  Training  School  of  the  London  Electric  Railway 
Company  last  week  a  film  was  shown  and  a  Paper  was  read  bv  Mr.  li. 
VoRKH.  chief  inspector,  on  the  subject  of  tlie  "  Employment  and  TraininL' 
of  Railwaymen."  In  the  course  of  his  Paper,  Mr.  Vorke  said  the'Em- 
jiloymcnt  Bureau  and  Training  School  at  the  North  Lambeth  station 
were  opened  in  February  last,  and  tho  departments  of  the  school  included 
a  booking  office  school  and  a  motor  school,  containing  a  standard  motor 
equipment  in  connection  with  which  lamps  were  arranged  on  diagrams, 
so  that  the  path  of  tho  current  could  be  graiihieally  shown,  while  dia- 
grams were  also  used  to  show  the  working  of  the  parts  of  the  \\"esting- 
house  air  brake.  A  signalling  school  was  to  be  established,  and  the 
cinema  would  be  used  for  purjioses  of  instruction. 

The  selection  of  labour  should  receive  the  same  care  as  was  given  to 
the  jmrchase  of  materials  and  stores.  Each  man,  before  being  engaged, 
was  medically  examined,  and  attended  the  school  for  instruction  during 
the  probationary  period  of  four  or  five  days  while  his  references  were 
obtained  and  considered.  W'lien  the  time  for  promotion  arrived  the 
men  were  sent  to  the  school  for  instruction,  and  examination,  the  jieriod 
varying  from  a  few  days  in  the  case  of  a  gateman  to  12  days  for  a  guard 
(tr  motorni9n.  Special  emphasis  was  laid  on  the  necessity  of  rjbtaining 
an  intimate  knowledge  of  the  Rule  Book  and  Appendices. 

Mr.  Vorke  said  he  did  not  think  the  cinema  could  be  used  in  detailed 
instruction,  but  it  would  be  valuable  to  use  it  to  impress  imjiortant 
points  and  illustrate  the  effect  of  inattention  to  them,  and  the  film 
which  was  now  to  be  slviwn  \\;is  ]nr-p;ir'il  with  lliat  enri  in  \"icw. 


International   Symbols. 

The  International  Eieetrotechiiical  Commission  has  issued  a 
revised  edition  of  its  publication  No.  27  on  '■  International 
Symbols."  The  new  issue  difFore  only  in  regard  to  the  deletion  of 
several  notes  relating  to  the  late  enemy  countries  and  the  addition 
of  symbols  for  the  difTerenee  of  electric  ijotential  and  magneto- 
motive force.  For  the  former  the  letter  symbol  is  V,  but  for 
magneto -motive  force  the  National  {'ommittee  ■nnll  propose  a  letter, 
while  the  letters  recommended  in  case  the  princijial  symbols  are 
not  suitable  are  JJ  and  cS^  respectively. 


According  t  j  reports,  M.  Hermod  Petersen,  engineer  of  the  Norwegian 
radio  telegraph  dept..  has  discovered  an  Improved  Method  of  Trans- 
mitting PiiOTOGKAnis  by  telegraphy,  and  a  demonstration  was  given  at 
.Sandefjord  on  Saturday.  The  new  system  is  based  on  alternating 
current  instead  of  the  continuous-cuiTent  system  hitherto  used,  and  it  is 
eatimated  that  work  which  now  requires  117  operators  in  Norway  can 
be  d..ne  bv  10. 
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Legal  Intelligence. 


Electricity  Supply. 


Morrow  v-  Stepney  Borough  Council. 

On  the  19th  inst.  the  Couit  of  Appeal  (the  Master  o£  the  Rolls  and  War 
rlngton.  Younger,  L.J.J.)  dismissed  the  appeal  of  the  Borough  Counci 
from  a  judgment  of  Mr.  Justice  P.  O.  Lawrence  granting  an  injunction 
to  restrain  a  nuisance  caused  to  jjlaintiff  by  the  discharge  of  grit  and 
ashes  from  the  chimneys  of  defendants'  electric  power  station.  The  facts 
of  the  case  were  in  The  Electeician  of  June  18,  1920.  The  Council 
pleaded  their  statutorj-  powers  of  supply  and  urged  that  the  prevailing 
conditions  made  the  carrying  on  of  such  undertakings  difficult,  particu- 
larly by  reason  of  the  inferior  quality  of  the  coal  obtained  and  the  short 
supply  of  labour.  \Vhile  repudiating  hability  the  Council  paid  £100  into 
court  in  satisfaction  of  plaintifi's  claim.  After  hearing  evidence  Mr. 
Justice  Lawrence  held  that  a  continuing  nuisance  had  been  proved,  and 
as  there  were  no  exceptional  circumstances  to  justify  the  court  to  award 
damages  in  heu  of  an  injunction,  he  granted  an  injunction,  wliich  was, 
however,  suspended  untd  Nov.  13  to  give  defendants  time  to  abate  the 
nuisance.  On  Nov.  12  the  suspension  was  continued  until  the  first 
Friday  in  Easter  sittings.  He  also  awarded  £50  as  general  damages  for 
the  discomfort  suffered  by  plain-  tiif. 

After  hearing  Mr.  Jenkins,  K.C.  (with  him  Mr.  Harman)  for  appellants, 
who  had  admitted  that  the  court  was  bound  by  legal  authority  and 
that  it  was  proposed  to  appeal  to  the  House  of  Lords,  the  Courtdis- 
mi^sed  the  appeal. 

The  M.iSTER  OF  THE  Rons  said  that  the  appeal  raised  two  jjoints.  Firet, 
whether  defendants  were  protected  by  their  statutory  powers  from  any- 
action  which  might  be  brought  against  them  on  payment  of  compensation 
to  plaintiff  for  any  damage  which  he  had  suffered  by  the  exercise  of  those 
powers,  and,  secondly,  whether  the  learned  Judge  had  jn'operly  exercised 
his  discretion  in  refusing  an  application  to  award  damages  instead  of 
granting  an  injunction.  It  was  admitted  that  the  first  point  was  covered 
by  the  decision  in  Shelfer  v.  City  of  Xondon  Electric  Lighting  Company, 
and  counsel  had,  therefore,  not  attempted  to  argue  it,  but  had  only 
raised  it  to  enable  the  case  to  be  taken  to  the  House  of  Lords.  On  the 
second  point,  though  it  was  not  absolutely  covered  by  authority,  after 
reading  the  judgment  and  looking  at  all  the  facts  of  the  case,  he  (his 
Lordshipj  was  of  opinion  that  thej'  could  not  interfere  with  the  learned 
Judge's  discretion  consistently  with  what  was  said  in  Shelfers  case. 

Lord  Justices  Wahei^gton  and  Yoiinoer  concurred,  and  the  appeal 
was  dismissed  with  costs. 


Commercial     Topics. 

German  Machine  Tools. 

A  question  of  considerable  importance  to  the  macMne  tool  industry 
of  this  country  was  discussed  at  the  annual  meeting  of  the  Machine  Tool 
Trades'  Association  last  week,  when  the  chairman  (Sir  Alfred  Herbert) 
moved  "  That  no  member  of  the  association  shall  be  permitted  to  deal  in 
German  machine  tools."  He  admitted  that  a  great  many  manufacturers 
would  favour  the  resolution,  while  a  good  many  importers  would  be 
against  it.  His  firm,  as  manufacturei-s  and  importers,  would  suffer 
financially  to  some  extent  if  it  were  carried,  but  even  if  it  were  adopted 
they  could  not  prevent  German  machine  tools  comnig  into  this  country^ 
through  people  who  were  not  members  of  the  association.  With  the 
exchange  in  its  present  condition,  it  was  impossible  for  British  manufae- 
turera  to  compete  with  German  machine  tools. 

'As  an  amendment,  Mr.  .J.  H.  Barker  (Messrs.  Greenwood  it  Battley) 
moved  that  a  similar  embargo  should  be  placed  on  American  tools.  He 
said,  "  We  have  made  peace  with  the  Boche,  and  we  ought  to  treat  him 
as  far  as  possible,  however  difficult  it  may  be  to  do  so,  as  a  brother. 
It  behoves  us  as  Englishmen  to  stand  to  our  bargain  and  to  our  word. 
My  firm  is  prepared  to  deal  with  the  Boche,  and  to  offer  his  goods,  not 
furtively,  but  openly."  Having  put  the  views  of  his  firm  before  the 
members,  Mr.  Barker  withdrew  the  amendment.  Another  member  said 
the  resolution  would  increase  the  cost  of  production,  and  ultimatelv  it 
was  negatived  by  a  large  majority. 

*         *         *         * 

Central  and  South  American  Electrical  Supplies 

According  to  a  correspondent  of  the  "  Times  "  Trade  Supplement, 
complaints  are  being  made  in  Mexico  that  "  it  is  next  to  impossible  to 
obtain  supplies  of  British-made  electrical  materials,"  and  an  impression 
exists  in  local  circles  that  the  United  liingdom  is  neglecting  her  overseas 
markets  in  favour  of  her  home  demands.  It  is  stated  that  American 
travellers  are  receiving  more  attention  than  would  otherwise  be  the  case, 
and  the  country  is  being  inundated  with  price  lists  from  L^.S.A.  firms, 
who  are  promising  speedy  deliveries.  The  troubled  political  and  mi- 
certain  conditions  that  have  prevailed  in  Mexico  have  militated  against 
industrial  developments  in  that  country  and  firms  have  been  reluctant 
to  incur  bad  debts.  The  prospect  is  now  somewhat  brighter  and  it 
is  to  be  hoped  that  greater  attention  will  be  paid  to  this  important 
market. 

The  situation  in  Eotjadob  is  much  the  same.  There  is  a  demand  for 
electric  light  and  power  cables,  wires  and  switches  in  Quito,  but  it  is 
asserted  that  an  English  catalogue  or  price  list  is  rarely  seen.  Complaints 
of  absence  of  enterprise  are  easily  launched  and  not  easily  disproved. 
However,  we  hope  that  our  exporters  and  manufacturers  will  see  that 
at  least  suitable  trade  literature,  in  the  Spanish  language,  and  well 
illustrated,  if  possible,  is  providedfor  this  countrj'  .i.id  other  parts  of 
South  America. 


Extensions  of  the  Southend  supply  undertaking,  estimated  to  cost 
£300,000,  have  been  approved  by  the  Corporation. 

The  Ministry  of  Transjiort  have  granted  nine  months'  extension  of 
time  to  Fetters,  Ltd.,  for  carrjong  out  the  Yeovil  electric  lighting  order 
of  1914. 

The  battery-room  at  the  electricity  station  of  the  La.KNE  Electric 
Light  Company  was  burnt  out  on  the  18th  inst.  The  battery  was  of 
large  capacity  and  was  not  insured. 

Electric  lamps  have  replaced  the  old  paraffin  lamps  at  Ballyboy 
(Co.  Monagham),  where  an  electricity  station  was  recently  erected  by 
Mr.  R.  McMurray. 

Chichester  City  Coimcil  has  offered  the  local  Electric  Light  Company 
£7.  10s.  per  lamp  per  annum  for  the  supply  of  current  to  and  for  the 
maintenance  of  250  public  lamps. 

A  new  500  kw.  generating  set  will  be  available  at  Barnstaple  in  a 
week  or  two  and  the  supply  of  electricity  for  power  and  fighting  mil 
then  be  on  a  more  satisfactory  basis. 

In  a  recent  order  made  by  the  Jlinistry  of  Transport  the  Urban  Electric 
Supply  Company  has  been  authorised  to  increase  the  maximum  charge  fur 
electricity  at  Gk.antham  to  lOd.  a  unit,  an  increase  of  3d.  over  the  figure 
in  the  Company's  provisional  order. 

Sanction  has  been  asked  by  Rochdale  Electricity  Committee  to  a 
loan  of  £106,000,  to  cover  the  cost  of  transforming  plant  and  cables 
in  connection  with  the  scheme  for  the  supply  of  electricity  in  bulk  from 
the  Lancashire  Electric  Power  Company. 

FoEEES  Town  Council  is  considering  a  proposal  of  a  local  wood  mer- 
chant (Jlr.  John  Bremner)  to  suplpy  electricity  for  public  and  private 
lighting.  Unde  rground  mains  wiU  be  used,  and  it  is  probable  that 
apphcation  wiUbe  made  for  a  Special  Order. 

The  threatened  strike  of  the  technical  staff  at  Newport  (Mon.)  elec- 
tricity works  has  been  averted  by  the  Electrical  Committee  agreeing  to 
pay  the  salaries  demanded,  but  the  question  of  the  conditions  of  em- 
ployment has  been  deferred  for  future  consideration. 

In  order  to  meet  the  increasing  demand  for  electricity  the  Bo'ness 
Town  Council  has  been  obhged  to  embark  upon  further  extensions  of 
plant  at  a  cost  of  £45,000.  The  extensions  include  a  turbo-generator 
and  a  boiler,  and  application  has  been  made  for  sanction  to  borrow  the 
necessary  money. 

Abersyxhan  Urban  Council  has  applied  to  the  Electricity  Com- 
missioners for  a  special  order  authorising  the  Council  to  supply  electrical 
energy  in  Abersychan  (Mon.)  Urban  District,  and  to  sell  electrical  lines, 
fittings,  apparatus,  &c.  Objections  must  be  sent  to  the  Electricity 
Commissioners  by  Feb.  14. 

The  inceease  in  the  price  of  gas  in  Noeth  London  by  lOd.  per  1 ,000 
feet  must  be  veiy  unwelcome  news  for  gas  consumei's.  The  new  charge 
for  gas  vnl\  be  5s.  6d.  a  thousand,  and  this  high  figure  should  help  electric 
sujjply  authorities  in  obtaining  new  consumei's.  No  doubt  there  will 
be  many  inl^uiries  for  electricity  for  lighting,  and  we  hope  that  electrical 
engineers  will  take  fuU  advantage  of  this  favourable  opportunity. 

Notice  is  given  in  regard  to  the  South  West  Midlands  Electeicity 
District,  which  was  provisionally  determined  oil  September  20th  last 
by  the  Electricity  Commissioners,  that  the  time  for  submitting  schemes 
for  effectmg  an  improvement  in  the  existing  organisation  for  the  supply 
of  electricity,  or  for  making  objections  or  representations  in  regard  to 
the  district,  has  been  extended  to  the  31st  March. 

A  conference  of  local  authorities  in  Woecesteeshiee,  convened  by  the 
\  Worcester  Electricity  Committee,  has  considered  the  question  of  the 
reorganisation  of  electricitj'  supply  in  the  South-West  Midlands  area. 
It  is  proposed  to  ascertain  if  the  Electricity  Commissioners  were  likely 
to  assent  to  the  formation  of  a  separate  area  in  a  part  of  the  proposed 
South-West  Midland  district,  and,  if  so,  the  conference  will  submit  a 
separate  scheme. 

The  dispute  between  the  technical  sta3  at  Burnley  Electricity  Works 
and  the  Corporation,  due  to  the  latter's  refusal  to  adopt  the  Joint  Board's 
schedule  of  conditions  of  employment,  has  reached  an  acute  stage. 
The  strike  notices,  which  were  suspended  last  month,  are  to  take  effect 
on  February  8th,  unless  the  Corporation  accept  the  scheme.  The 
Council  agree  to  the  wage  clauses,  but  object  to  the  conditions  sought 
to  be  imposed,  especially  regarding  sick  pay. 

A  dispute  has  arisen  between  Hexham  Urban  Council  amd  the  local 
electric  supply  company  as  to  the  use  of  wooden  poles  for  carrying  over- 
head electric  wires,  and  notwithstanding  the  appeal  of  the  Electric 
Commissioners  the  Council  insists  upon  the  use  of  steel  poles.  It  was 
proposed  to  erect  the  poles  from  Eastgate  to  Hackwood  and  along  the 
private  road  leading  to  South  Park,a  distance  of  about  500  yards,  and 
steel  poles  will  entail  adtUtional  cost.  We  hope  that  the  Commis- 
sioners will  deal  promptly  with  the  obstructive  tactics  of  the  Council, 
which,  if  encouraged,  will  restrict  the  use  of  electricity  in  rural  areas. 

Buxton  Urban  Council  has  teen  authorised  to  borrow  £6,500  for 
mains  and  services,  repayable  in  25  years,  £15.222  for  plant  (15  years), 
and  £500  for  meters  (10  years).  At  the  last  meeting  of  the  Council  Dr. 
Buckley  deprecated  the  borrowing  of  money  for  short  terms.  He 
pointed  out  that  money  was  extremely  difficult  to  get,  and  they  would 
have  to  pay  very  high  interest.  If  they  took  up  loans  on  a  ten-year 
basis,  as  in  the  case  of  meters,  it  would  be  equivalent  to  paying  for  in- 
terest and  sinking  fund,  17  per  cent,  on  the  loan.  It  would  be  necessary 
in  future  to  consider  carefully  when  they  asked  for  sanction  for  short 
period  loans,  whether  it  would  not  be  expedient  to  charge  it  on  the  ratesj 
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Thu  Elciliicity  ('Miiunissii)iiris  Imw  ^aini  mriiil  llu-  horiowing  by 
Hammkusmith  (l.(iiuliin)  Hoiuuj^li  Cmiiuilof  tld.ti.'lj  {on  ac-coniit  <if  the 
i;21,U"J3  a|i[ilil(l  fur)  in  oiilrr  to  duftay  i-.\ixii<litiiio  in  coiiiH-oti<m  with 
the  cloctrir  mains  (list  ribulinf;  system  and  the  anf;ni(Tltation  cif  focdiTN. 
In  July  ln«t  Hammkusmith  Couniil  aotentod  an  (ilTciiif  tho  Konsinnton 
antl  Notting  Jlill  Klcetrie  LiLthtinji  Companips  tci  ])rovidf  a  hulk  supply 
of  rlcctrioal  oncr;;y  for  the  "'  White  City"  and  other  consumers  in  tho 
ii'irllieni  part  of  tho  Borough.  The  terms  now  put  forward  by  tho 
I  'iinpaniesarc  that  the  Couneil  should  pay  for  this  enemy  at  worUs  cost, 
|ihii  the  amount  of  exiK-nses  ineurii'd  in  eonni'etion  with  the  supply, 
uul  that  the  ditfeiviu-e  between  this  total  and  the  amount  I'eeeived  from 
Ihe  "  Wliite  City  "  authorities  he  eiinallv  divided  between  the  Com[)anies 
and  the  Council. 

A  confei'enuc  of  loeal  authorities  in  Stirlingshire  was  recently  held 
:it  Kalkirk  in  order  to  consider  the  proposed  (Jrampian  Water  i'owiK 
I'ltuvisioNAL  Ohder.  .Sonie  tinu>  ago  several  of  the  authorities  proposed 
to  form  a  .Joint  Kleetrieity  Authority,  but  the  promotion  of  the  Order 
has  alti'red  tho  situation.  At  the  confeivncc  the  burghs  of  Falkirk, 
Stirling,  (Irangemouth,  Alloa,  and  Armadale  were  represented,  and  it 
was  stated  that  if  the  Joint  Board  of  tho  U)eal  authorities  was  established 
the  area  woidd  run  contiguous  to  that  proposed  under  the  Order.  As 
water  was  a  national  asset,  and  as  eleePricity  eoidd  be  generated  more 
t-heaply  by  water  power  than  by  steam,  it  was  aL'reed  to  ask  the  J'jlectri- 
eity  Commissionei-s  to  securo  pi-ovision  being  made  in  the  Order  whereby 
they  would  be  able  to  get  a  supply  if  necessary  from  the  new  Company 
under  conditions  to   be   mutually  arranged. 

The  award  of  Mr.  S.  E.  Fedden,  of  Shellield,  on  the  Dispute  between 
BiNGLEY  Urban  Council  and  Keiuhlev  Corporation  as  to  the  supply 
of  electricity  in  bulk  by  the  latter  authority  to  Bingley  under  agreement 
datod  October,  1913.  From  time  to  time  Bingley  Council  complained 
about  tlie  frequency  of  the  stoppages  and  bix'akdowns  in  the,  supply,  and 
the  arbitiution  arose  out  of  a  stoppage  of  supply  in  .July  which  extended 
from  2.47  a.m.  on  a  Tuesday  to  5..5.  a.m.  on  the  following  day.  •  Mr. 
Fedden  had  to  determine  (1)  whether  the  interru])tions  and  breakdowns 
in  the  supply  had  been  due  to  any  neglect  on  the  part  of  tlie  Keighley 
and  Bingley  electricity  departments  or  either  of  them,  and  if  so,  which  ; 
(2)  whether  everything  reasonably  requisite  under  the  agreement  had 
been  done  by  Keighley  Corporation  to  ensure  and  maintain  the  contin- 
uity of  the  supply  ;  (3)  whether  Keighlej'  Corporation  had  done  everj-- 
thing  reasonably  possible,  in  accoitlance  with  the  agreement,  to  restoie 
the  supply  as  soon  as  possible  after  interruptions  and  breakdowns. 

Mr.  Fedden,  who  heard  the  rejiresentatives  of  the  parties,  states  in  his 
award  that  after  considering  the  facts  and  all  the  circumstances,  he  had 
detenuined  as  follows:  (1)  That  the  interniptions  and  bi'cakdowns  in 
tho  supply  hati  been  duo  to  neglect  mainly  on  the  part  of  the  Keighley 
electricity  department,  and  to  a  lesser  degree  on  the  part  of  the  Bingley 
electricity  department ;  (2)  everytliing  reasonably  requisite  under  the 
agreement  had  been  done  by  Keighley  to  ensure  the  continuity  of  supply, 
but  everything  reasonably  requisite  under  the  agreement  to  maintain 
the  continuity  of  supply  had  not  been  done  ;  (3)  that  Keighley  Corpora- 
tion had  not  done  everything  reasonably  possible  in  accordance  with  the 
agreement  to  restore  the  su))ply  as  soon  as  possible  after  interruptions  and 
breakdowns.  The  costs  of  the  arbitration  are  to  be  borne  as  to  four- 
lifths  by  Keighley  and  one-fifth  by  Bingley  Urban  Council. 

The  Electricity  Commissioners  recently  received  an  application  from 
Woolwich  Borough  Couneil  for  sanction  to  a  loan  of  £230,000  for  exten- 
sions of  the  electricity  undertaking,  including  the  installation  of  a 
.5.000  kw.  generating  set,  two  boilers,  river  work,  coal  conveying  plant, 
switchgear,  &e.,  and  also  a  main  transmission  line  to  the  borough  boun- 
dary, to  give  a  supply  in  bulk  to  Erith  Urban  Council.  The  Commis- 
sioners approved  the  proposals,  but  the  Council  had  not  submitted 
sufficient  information  to  enable  the  api)lication  to  be  dealt  with  as  a  whole, 
though  they  askp<l  for  an  immediate  sanction  to  borrow  £00,000  On 
account.  The  tendei-s  were  as  follows  :For  a  .i.tlOO  kw.  turbo-alternator, 
£32,92.j  ;  condensing  plant,  £11,833  ;  and  a  3:5,000-volt  cable,  £20,046. 
The  Commissioners  were  jnepared  to  issue  a  sanction  to  borrow  £20,000 
for  the  main  transmission  line  (repaj-able  in  40  years),  and  £40,000  for 
plant  (20  years). 

The  Council  having  asked  for  sanction  to  the  postponement  of  the 
date  of  comnu'neing  repayment  of  the  loan,  the  Commissioners  were 
satisfied  that  in  regard  to  the  cable  to  Erith.  which  was  not  Irkely  to  be 
fully  loaded  for  siune  years,  postponement  was  ju-stified,  and  they  pro- 
posed to  allow  repayment  to  be  deferrcfl  foi"  three  years. 

.\s  the  working  of  the  undertaking  involved  a  charge  on  the  loeal  rates, 
and  as  the  London  County  Council  had  an  arrangement  with  the  Council 
in  reganl  to  the  acceleration  of  reimyment  of  debt  outstanding  in  respect 
of  suix!rseded  plant,  the  L.C.C.  were  asked  to  offer  observations  on  the 
application.  To  this  invitation  the  Finance  Committee -of  the  L.C.C. 
reply  by  stating  that  "from  the  point  of  view  of  the  general  financial 
))osition  of  the  borough,  the  application  of  the  Borough  ('ouneil  for 
sanction  to  Imrrow  such  a  large  sum  as  £230.00(1  for  electricity  jnirposes 
is  a  matter  for  serious  consideration  by  the  Kleetrieity  Commissioners, 
and  that  the  Council,  while  exjjressing  no  opinion  as  to  the  merits  of  the 
scheme,  assumes  that  the  Commissioners  are  satisfied  that  the  expen- 
diture will  result  in  an  early  improvement  in  the  present  unsatisfactory 
financial  condition  of  the  undertaking;  that  the  Council  is  of  opinion 
that  the  debt  outstanding  upon  any  superseded  plant  should  be  repaid, 
and  the  Borough  Couneil  required  to  enter  into  an  arrangement  with  the 
Council  in  regard  to  the  liquidation  of  any  loans  out.standing  on  any 
plant  which  is  to  be  sui)erseded  by  reason  of  the  further  extension  of 
plant  now  proposed  to  be  sanctioned  on  similar  lines  to  the  arrangement 
made  in  .Inlv.  lOlO." 


Electric  Traction. 

Tho  Ministry  of  Transiiort  have  authorised  Bi'KNLBY  Corporation  to 
increase  the  statutory  tramway  fares  from  Id.  to  l.id.  per  mile. 

The  Court  of  Incjuiry  in  connection  with  the  waoes  disputk  in  the 
Tramway  Indistrv  commenced  its  proceedings  at  St.  Erinin's  Hotel, 
Gaxton -street,  S.W.  1.,  on  Wednesday  last.  The  inquiry  is  being  held 
in  public. 

As  the  result  of  a  conference  between  representatives  of  the  Corpora- 
tions of  JMiDULESiiRouon  and  Stockton  and  the  Urban  Council  of 
TnoRNADY,  tiic  loeal  tramways  will  Ix-  transferred  to  municipal  working 
in  Marc;h,  when  the  Sunday  service  will  bo  revived. 

Limdon  County  Council  has  sanctioned  the  borrowing  by  Hammkr- 
.smith  Council  of  £13,404,  including  £11,008  for  six  electric  vehicles  and 
£975  for  a  motor  car.  The  County  F^inance  Committee,  however,  do 
not  see  their  way  to  advance  the  anuiunt  in  view  of  the  heavy  demands 
for  housing  purposes. 

Nbwcastleon-Tyne  Corporation  last  week  rejected  a  proposal  by 
the  Tramways  Committee  to  grant  free  tramcar  passes  to  members  of 
the  Council.  It  was  stated  by  Mr.  Lawson  that  out  of  41  towns,  22  do 
not  grant  any  passes,  and  14  only  grant  them  to  the  Chairman  and  Vice- 
Chairman  of  the  Committee,  and  in  some  cases  to  the  Mayor. 

It  is  propo.sed  to  introduce  an  all-night  tramcar  service  on  12  d 
in  Glasoow  on  Feb.  7.     The  manager  (Mr.  Jas.  Dalrymple)   has    i 
requested  by  the  Tramways  Extension  Committee  to  report  as  to     i^ 
advisability  of  utilising  trackless  trolley  cars  for  the  services  on  various 
extensions  of  the  municipal  tramway  system  which  have  been  authorised. 

A  special  committee  of  Chester  Corporation  recommends  that  an 
exhaustive  inquiry  be  made  with  regard  to  the  relative  merits  of 
putting  the  tramway  track  into  thorough  working  <irdcr  or  of  selling  the 
trams  and  instituting  a  motor  'bus  service.  The  Tramways  (.'ommittce 
has  formed  a  sub-committee  to  prepare  a  further  report  on  the  matter. 

A  deputation  from  the  Birmingham  tramways  department  vi.sited 
Bradford  on  Friday  in  order  to  inspect  the  local  trackless  trolley  car 
system.  Bradford  possesses  the  only  double-deck  railless  trolley 
vehicle  in  the  country,  and  the  Corporation  propose  seeking  powers  to 
run  similar  vehicles  on  three  of  the  routes  in  the  city  which  need  repair. 
The  Birmingham  deputation  were  conveyed  in  the  railless  vehicle  to 
Thombury,  Bolton  and  Bankfoot,  and  later  they  were  entertained  to 
luncheon  at  the  Town  Hall. 

Eight  of  the  new  tramcars  ordered  by  Belfast  Corporation  have  now 
been  piTt  into  commission.  F^ifty  cars  are  on  order,  and  it  is  expected 
that  the  whole   of  them  will  be  delivered  within  the  next  six  months. 

Applications  have  been  made  to  the  Ministry  of  Transport  for  peimis- 
sion  to  increase  the  minimum  fare  to  twopence.  Although  the  projjosal 
is  to  fix  the  minimum  fare  at  lid.,  there  is  a  possibility  that  in  the- near 
future  the  charge  will  be  increased  to  2tl.,  as  there  will  be  a  heavy  deficit 
on  the  current  year's  working  and  the  Committee  is  also  faced  by  a 
heavy  outlay  on  the  reconstruction  of  the  tramway  track. 

Institution  Notes. 

The  works  of  Jlessrs.  C.  A.  I'arsons  &  Company,  at  Heaton.  were 
visited  on  Saturday,  January  15,  by  over  100  members  of  the  NoRlH 
Eastern  Student.s'  Section  op  the  Institution  of  Electrical 
Engineers  and  the  .Junior  Institution  of  Engineers. 

We  are  glad  to  learn  that  applications  for  membership  to  the  j)roposcd 
Birmingham  Engineers"  Club  are  coming  in  raiiidly,  so  that  those 
who  wish  to  have  the  use  of  the  club  as  soon  as  the  ])remises  are  o})ea 
should  lo.se  no  time.  Sir  Alfred  Herbert,  K.B.E.,  Jfr.  Lincoln  Chandler 
and  Mr.  Donald  Hope  have  accepted  vice-i)residencies  of  the  club. 

A  dinner  of  the  Finsbury  Technical  College  Old  Students' 
Association  was  held  in  Manchester  on  Jan.  20.  There  are  now  some 
28  old  students  enrolled  in  this  local  section,  and  as  there  must  be  many 
more  in  the  district,  those  concerned  are  asked  to  communicate  with  the 
hon.  local  secretary,  Mr.  H.  F.  Coueher,  9.  Cart wright -road,  Chorlton- 
cum-Hardy. 

The  inaugural  meeting  of  the  Loughborough  branch  of  theWoMEN's 
Engineering  Society  was  held  (m  Jan.  19.  A  programme  for  the 
session  has  been  arranged,  which  includes  visits  to  engineering  works 
and  lectures  by  prominent  engineers.  The  next  meeting  will  be  held  an 
Feb.  22,  the  subject  for  debate  being  that  "  Women  are  More  Suited  to 
Technical  than  to  Practical  Engineering.'  Sub-centres  of  the  Society 
are  being  formed  at  Bedford  and  Birmingham. 

Three  papers  on  "  Electric  Welding  "  were  read  before  the  Liverpool 
Sub-centre'  of  the  Institution  op  Electrical  Engineers  on 
Monday,  January  17.  Dr.  J.  H.  Paterson  opened  with  his  Paper 
which  de.Tit  with  "  The  Chemical  and  Metallurgical  Aspects  of  Electric 
Are  Welding."  He  very  briifly  pointed  o\it  the  difficulties  yet  to  be 
overcome  in  electric  welding,  especially  on  the  nu-talhirgical  sideband 
hinted  that  there  was  a  very  wide  field  ojjcn  for  research.  Mr.  L.  B. 
Wilson  in  his  Paper  dealt  with  "  The  Cost  of  Electric  Resistance 
Welding,"  and  gave  some  very  interesting  figures  relating  to  the  financial 
side  of  electric  weUiing.  He  further  showed  on  the  screen  the  latest 
developments  in  machines  for  the  purposes  of  resistance  welding. 
Mr.  F.  J.  Heyes  outlined  briefly  the  work  that  he  had  accomphshed  on 
"  Electric  Arc  Welding  Applied  to  Aluminium  "  in  the  course  of  a 
research  carried  out  in  the  Laboratories  of  Applied  Electricity,  The 
University.  Liverpool.  The  Paper  was  veiy  interesting  and  opened 
up  *  he  piis^i!  tlitii-.i  cf  the  weldi^L'  ff  HlmiiiniunL 
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Imperial  and  Foreign  Notes. 

PiCTuM  (N.S.W.)  Jluniciijal  Council  is  borrowing  £0,500  for  an 
electric  supply  scheme. 

A  scheme  for  electricity  supply  in  Camden  and  Campbelltown 
(N.S.W.)  is  under  consideration  by  the  local  authorities.  The  capital 
expenditure  is  estimated  at  £U),.550.  • 

Prof.  Cotton  has  been  appointed  to  advise  Sydney  (N.S.W.)  City 
Council  upon  the  question  of  generating  electricity  by  water  power 
from  the  Colo  river. 

Glen  Innes  (N.S.W.)  Council  has  decided  to  establish  electricity 
works.  The  plant  will  comprise  three  gas  engines,  driving  85-kw. 
generators,  and  the  capital  expenditure  is  put  at  £14,000. 
'  H.M.  Trade  Commissioner  at  Wellington  (N.Z.)  reports  that  the 
Borough  Council  of  Taumabunui,  a  rising  township  on  the  main  line 
from  Wellington  to  Auckland,  has  adopted  a  scheme  to  develop  electric 
energy  from  the  Wanganui  River  for  power  and  lighting.  The  works  are 
estimated  to  cost  £44,000,  and  a  poll  of  ratepayere  is  to  be  taken  to 
authorise  a  loan  for  the  jiurpose. 

The  ratepayers  of  Wairoa  (N.Z.)  electric  power  district  have  approved 
the  proposal  of  the  Wairoa  Electric  Power  Board  to  borrow  £100,000  for 
erecting  main  electric  transmission  and  feeder  lines  between  Waikare- 
moana  and  the  Borough  of  Wairoa,  including  sub-stations  and  equip- 
ment (£35,000),  for  erecting  subsidiary  transmission -lines,  feeders,  and 
sub-stations  from  the  main  transmission  Une  to  outlying  districts  in 
Wairoa  County  (£60,000) ;  adn  also  the  purchase  of  electric  motors, 
machinery,  fittings,  &c.  (£.5,000). 

The  Hampden  (Victoria)  Shire  Council's  proposal  to  establish  a 
scheme  for  supplying  electricity  in  bulk  over  a  radius  of  40  miles  is 
being  considered  by  neighbouring  municipalities.  At  a  conference 
with  the  Warrnambool  Council  the  question  of  extending  the  scheme  to 
Warrnambool  was  considered.  Mr.  Lineolue,  consulting  electrical 
engineer  to  the  Hampden  Shire  Council,  said  a  transmission  Une  from 
Garvoc,  the  boundary  of  the  Warrnambool  Shire,  to  Warrnambool, 
would  cost  about  £5,000  and  would  be  capable  of  transmitting  up  to 
200  kw.  Transformers  would  cost  £2,000,  and  another  £1,000  would  be 
required  for  a  sub-station,  a  total  of  £9,000.  The  Warrnambool  Council 
has  now  accepted  the  ofler  of  the  Hampden  Council  to  supply  electrical 
energy  in  bulk  at  £15  per  kilowatt  per  annum,  plus  2d.  per  unit. 


A  radio -.telegraph  station  has  been  erected  at  Port  Esmeraldas, 
Ecuador,  by  Cie  Frangaise  de  Telegraphic  sans  fil. 

The  President  of  Brazil  has  sanctioned  the  resolution  of  Congress 
which  authorised  the  Agenda  Americana  to  erect  wireless  stations  in 
Brazil. 

Telephone  communication  between  the  United  States  and 
CuBA'is  to  be  provided  by  the  Cuban-American  Telephone  and  Telegraph 
Company,  which  has  been  authorised  to  lay  three  cables  from  Havana 
to  Key  West. 

H.M.  Consul  General  at  Milan  reports  that  the  Societa  Idroelettrica 
Cisalpina.  Milan,  formed  in  March,  1919,  with  a  capital  of  2,000,000  lire 
paid,  is  to  increase  its  cajiital  to  30,((00,000  lire  by  the  issue  of  56,000 
new  shares  of  500  lire  each  for  erecting  the  projected  hydro-electric 
plant  in  the  Liro  Valley,  ValtelUna. 

It  is  reported  that  the  Federal  Wireless  Company,  of  San  Francisco, 
has  secured  a  contract  for  the  erection  of  a  High  Power  Radio  ST.iTioN 
at  Shanghai,  with  subsidiary  stations  at  Shanghai,  Canton,  Peking 
and  Kharbin.  A  sum  of  over"£l,000,000  will  be  lodged  as  security,  and 
the  company  will  have  the  revenue  of  the  stations  and  complete  control 
of  them  for  10  years,  after  which  the  Chinese  Government  will  have  the 
right  of  purchase.  The  British  Legation  has  entered  a  protest  against 
the  contract  on  the  ground  that  it  violates  the  rights  of  the  Chinese 
Wireless  Telegraph  Company,  the  joint  concern  of  Marconi  and  the 
Cliinese  Government,  which  by  contract  in  May,  1919,  was  given  the  first 
opportunity  to  supply  the  wireless  requirements  of  China.  Japan  is 
also  constructing  a  high -power  station  near  Peking  under  another 
contract,  so  that  the  position  is  somewhat  mixed,  and  patent  rights  are 
also  said  to  be  involved. 

Bankruptcies  and  L.iqnidatIons. 

Jas.  Sherked  Denley,  electrician,  &c.,  69,  Regent-street,  Chelten- 
ham, has  been  adjudicated  bankrupt. 

John  Wm.  Gladwin,  electrical  engineer,  81,  Burcot-road.  and  1a, 
Meersbrook  Park-road,  Sheffield,  has  been  adjudicated  bankrupt. 

Claims  against  Geo.  Fredk.  Kivebon,  electrical  engineer,  Goi-lders- 
place,  Attercliffe  Common,  ShefBeld,  nre  to  be  sent  by  Feb.  9  to  Mr.  L.  J. 
Clegg,  Official  Receiver's  Office,  Figtree-lane,  Sheffield. 

In  donsequence  of  the  sale  of  its  undertaking  to  Mr.  Peter  Dobson,  of 
Leyburn,  the  Leybfrn  Electric  Supply  Co.mpany,  Ltd.,  is  being 
wound  up  voluntarily,  with  Mr.  Dobson  as  liquidator. 

A  first  and  final  dividend  of  4s.  2id.  will  be  payable  on  Feb.  4  at  9, 
Bedford-circus,  Exeter,  to  creditors'of  Ivor  Jas.'  Hudson  and  Basil 
Howard  Newman,  electrical  engineers,  85,  Queen-street,  E.xeter. 

JAME.S  Wm.  L.AYTON,  electrician,  5,  Noble's  Bank,  Sunderland,  attended 
at  Sunderland  Bankruptcy  Court  for  further  examination  last  week. 
He  said  he  had  made  a  mistake  in  his  statement  that  platinum  increased 
from  £30  to  £57  an  ounce  after  the  armistice.  The  rise  took  place  about 
the  end  of  1919,  and  prevented  him  from  tendering  for  contracts.  The 
examination  was  further  adjourned. 


Miscellaneons. 

Mr.  Francis  Ince,  a  director  of  the  Electrical  Standardising,  Testing 
and  Training  Institution,  who  died  on  Nov.  30  last,  left  estate  £79,858 
gross  and  £9,457  net. 

Applicants  desiring  permission  to  attend  the  lectures  in  the  Faculties  of 
Arts  and  Science  of  the  University  of  Glasgow  during  the  winter 
session  commencing  Oct.  10,  1921,  must  apply  to  the  Registrar  by 
May  31. 

The  following  companies  were  struck  off  the  Register  of  Joint 
Stock  Companies  on  Jan.  18  : — Coke  Ovens  and  By-Products  Company, 
Galyo  Box  Company,  Hemming  Conduit  Grip,  and  Llanelly  Motor  and 
and  Electrical  Engineering  Company. 

Owing  to  a  hitch  in  the  American  arrangements  for  establishing 
wireless  communication  between  British  and  American  amateurs, 
it  has  become  neccssaiy  to  postpone  the  tests  fixed  for  Feb.  2.  4,  and  6 
until  a  date  which  will  be  announced  later. 

The  Post  Office  authorities  are  negotiating  for  a  site  near  Cheapside 
for  the  erection  of  a  telephone  exchange  which  will  have  facilities 
for  from  20,000  to  30,000  lines.  This  would  be  the  second  post-war 
London  exchange,  as  a  new  cei^-e  is  in  couree  of  construction  in  Great 
Tower  Street. 

On  Saturday  100  members  of  the  National  Engineers'  Association 
paid  a  visit  of  inspection  to  the  Dick  Kerr  Works  of  the  English 
Electric  Comp.any,  Preston.  The  visitors  showed  keen  interest  in  the 
larae  turbo-alternators  in  course  of  construction.  Five  workmen  acted 
as  cuides,  and  at  the  close  tea  was  served  in  the  works  canteen. 

"~An  International  Automobile  Exhibition  will  be  held  at  Basle 
from  May  28  to  June  8,  1921.  There  will  be  eight  sections  covering  all 
types  of  passenger  and  industrial  cars,  motor  jjloughs,  engines,  accessories, 
tools,  &c.  The  general  manager  is  Dr.  W.  Meile,  of  30,  Gerbergasse, 
Basle,  from  whom  i)articulars  can  be  obtained,  but  applications  for 
participation  must  be  received  by  the  31st  inst. 

A  GIANT  E\'E  magnet  for  removing  fragments  of  metal  frcm  injured 
eyes  has  been  installed  in  the  operating  theatre  of  Preston  Royal 
Infirmary.  The  instrument  has  been  designed  by  Mr.  J.  F.  Simpson, 
tramway  engineer,  with  the  assistance  of  Mr.  G.  J.  Gibbs,  consulting 
engineer.  The  cost  was  defrayed  by  workmen  engaged  in  the  loca.1 
metal  trades. 

The  outcty  against  the  increased  telephone  charges  continues  and 
there  have  been  rumours  of  a  modification  of  the  attitude  of  the  Post 
Office.  It  is  officially  stated  that  there  is  no  truth  in  the  statement 
that  the  Government  had  decided  to  suspend  the  operation  of  the  new 
rates  and  to  revise  the  proposed  tariff.  Unless  Parliament  otherwise 
determines,  the  new  rates  will  take  effect  as  intended,  except  that  it  has 
been  decided  to  defer  the  introduction  of  the  new  trunk  charges  until 
April  1. 

Our  readers  should  make  a  note  of  the  dates  between  Feb.  10  and 
March  4  next.  The  West  End  of  London  will  contain  much  of  interest  to 
them  at  that  time.  On  Feb.  10  the  Efficiency  Exhibition  will  o])en 
at  Olympia  and  close  on  the  26th,  and  on  the  21st  of  the  same  month  the 
British  Industries  Fair,  organised  by  the  Board  of  Trade,  opens  its 
doors  at  the  White  City,  and  continues  until  March  4.  Those  who  live 
in  the  provinces  and  can  arrange  to  be  in  London  between  Feb.  21  and  26 
will  be  able  to  visit  both  "  shows  "  on  the  same  day,  as  they  are  within  a 
stone's  throw  of  each  other.  Messrs.  Benn  Brothers  will  be  represented 
at  each  exhi_bition.  At  01ym]iia  their  stand  is  No.  161  in  the  Main 
Gallery,  and  at  the  White  City  they  will  be  found  in  Section  "  G,"  stand 
No.  8.'  It  is  hoped  that  all  interested  in  trade  and  teclmical  journals  and 
books  will  inspect  the  exhibits  at  these  stands. 

The  arrangements  are  well  in  hand  for  the  Birmingham  Section  of 
the  British  Industries  Fair.  The  electrical  exhibits  will  be  more 
numerous  and  more  comprehensive  than  last  year.  The  Duke  of  York 
will  visit  the  Fair  on  March  1,  and  75  representatives  from  16  Continental 
commercial  missions  will  visit  tlie  Fair. 

On  March  2  these  missions  will  be  the  guests  of  the  Council  of  the 
Fair,  who  will  entertain  them  to  an  official  hnicheon  and  dinner,  at 
which  the  Lord  Mayor  will  preside.  There  is  everi''  reason  to  believe 
that  the  President  of  the  Board  of  Trade  (Sir  Robert  Home)  and  the 
Parliamentary  Secretary  to  the  Department  of  Overseas  Trade  (Mr.  E.  G. 
Kellaway)  will  visit  Castle  Bromwich,  and  that,  in  addition,  the  High 
Commissioners  of  the  various  British  Dominions  will  also  be  present. 
The  Lord  IWayor,  who  is  president  of  the  local  section  of  the  Fair,  will 
attend  on  the  opening  day  (Feb.  21)  in  his  official  capacity,  but  there  will 
be  no  formal  opening.  Intending  visitors  are  recommended  to  make 
immediate  application  with  regard  to  hotel  accommodation,  to  the 
general  manager,  95,  New-street,  Birmingham. 

Heavy  losses  are  caused  to  thrifty  persons  in  all  classes  of  the  com- 
munity by  the  failure  of  so-called  "  banks,"  and  also  by  investments  m 
unsound  and  even  fraudulent  concerns.  In  the  intei'ests  of  the  nation, 
as  well  as  of  small  but  thrifty  investoi-s,  any  means  for  obviating  these 
periodic  losses  should  be  welcome.  It  is,  therefore,  desirable  to  point  out 
that  Lloyds  Bank  Limited  places  its  service,  with  its  wide-spread  system 
of  branches,  at  the  disposal  of  the  pubhc  for  the  deposit  of  savings,  how 
ever  small.  The  bank  has  for  many  years  had  a  large  savings  bank 
department  in  the  Soutli  West  of  England,  and  the  same  facilities  are  now 
available  throughout  the  whole  of  its  system.  Lloyds  Bank  is  one  of  the 
foremost  institutions  of  its  kind  in  the  world.  It  has  over  1,600  offices 
in  England  and  Wales  ;   its  subscribed  capital  is  £70,688,9'!0,  its  paid-up 
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capita.!   £U,l:!7,7'.)t>,   its   ivscrve   fuiul    i:iil.iMM).(Hi(j.    while   its   deposits 
amount  to  over  5;:t-'5,0()O,t)(X). 

'I'lie  Socrt'tiiry  for  Mines  has  n'api>()iiitc(l,  with  extended  toiins  of 
nfiTence,  the  Miners'  Lamps  Committee  whieh  was  appointed  by  tlic 
Home  Seeretarv  in  May,  1919.  The  inemlxTs  of  the  Committee  aif 
.Mr.  William  Walker,  t'.H.E.  (chairman).  Prof.  F.  K.  Armstrong,  M.Sc, 
Mr,  Thomas  (!.  Davies,  Mr.  HulKTt  Jenkins,  Mr.  Geo.  A.  Mitelieson, 
Mr.  .Samuel  Koebuek,  M.H.K.,  Mr.  .1es.se  Wallwork  and  I'rof.  R.  V. 
Whieler.  The  seeretan'  is  Mr.  K.  G.  Fudge,  of  the  Mines  Department, 
iuul  by  the  terms  of  reference  they  arc  instructed  to  inquiiv  and  report 
U|ion  the  following  questions  : — 

(ti)  What  improvements  an;  possible  in  miners'  lamps  as  ivgards  safety 
and  illumination,  and  what  alterations  an-  desirable  in  the  present  method 
of  testing  and  appi-oving  such  lamps  for  the  purposes  of  Sec.  3.3  of  the 
Coal  Mines  Act,  1911  ;  (4)  whether  the  present  arrangements  for  main- 
taining such  lamps  in  a  safe  and  efficient  condition  at  the  mines  are 
aderpiatc,  and,  if  not,  what  steps  should  be  taken  to  improve  them; 
((■)  what  steps  should  be  taken  to  safeguard  the  general  use  by  the  work- 
men in  a  mine  of  safe  ty  lamps  which  give  no  indication  of  inflammable 
or  noxious  gases. 

At  the  BiKMiNcH.vM  AND  Midland  Instititk  Exhihition,  held  on  the 
11-14  inst,  the  Edison  Swan  lilectrie  Company.  Ltd.,  exhibited  an  exten- 
sive range  of  X-ray  and  electro-medical  appliances.  The~high-tension 
generating  unit  comprised  a  Itiin.  "  .Tointles^s  Section  "  induction  coil 
ami  a  "  Premier"  mercury  interrupter  fitted  with  an  Ediswan  mechan- 
ieiti  h.t.  rectifier.  Both  articles  arc  manufactured  at  Ponder's  En<l, 
under  the  ])ersonal  supervision  of  Mr.  Le.ilie  Miller,  A.M.l.E.E  The 
X-ray  couch  exhibited  is  of  the  latest  design,  with  fully  protected  under- 
slung  tulx-  box.  In  addition  to  the  lead  lining  inside  the  tube  box, 
further  protection  from  the  rays  is  etYectcd  by  a  lead-lined  wooden  jianel 
which  faces  the  box  and  works  in  rcmjunction  with  it.  Amongst  the 
electi-o-medical  exliibits  the  Ediswan  portable  high-frequency  and 
cautery  generator  attracted  most  attention.  This  is  a  compact  and 
erticient  instrument  with  a  remarkable  output.  In  addition  to  generating 
higb-fi-equency  current  suitable  for  all  ])urpuses  it  is  capable  of  heating 
both  large  and  small  cautery  burnci-s.  The  gross  weight  of  this  instru- 
ment is  only  10  lb.  Another  interesting  article  was  the  Ediswan 
"Saloon"  electric  hairdryer,  which  is  adaptable  for  use  either  on  a 
stand  or  as  a  hand  model.  A  large  amount  of  hot  air  is  produced,  the 
heating  element  taking  (UiO  watts. 

I.MroRTS. — The  following  are  official  values  of  electrical  machinery, 
apparatus  and  material,  imported  into  this  country  (a)  during  December 
1921).  and  (6)  the  aggregate  ligures  from  .Jan.  1  to  Dec.  31,  with  increaee 
or  decrease  compared  with  1919  :  — 

Electrical  machinery,  (a)  £140,822  (decrease  £-12,3-1.3),  (6)  £1,335,200 
(increase  £473,577)  ;  telegraph  and  telephone  cables  other  than  sub- 
marine, (o)  nil,  (fc)  £50  (increase  £12)  ;  telegraph  and  telephone  apparatus, 
(")  £52,037  (decrease  £1G,035),  (b)  £243,931  (decrease  £(i3,S01);  other 
electrical  wires  and  cables,  rubber  insulated,  (a)  £4.137  (inci-ease  £3,781) 
(6)  £33,054  (increase  £25,()08)  ;  with  other  insulations,  (o)  £10.214 
(iiu-rease  £4,932).  (6)  £133,537  (increase  £112.207)  ;  carbons,  (ri)  £18,304 
(increase  £15,251).  (6)  £K^3.40ti  (increase  £123,720);  glow  lamps,  (a) 
£12.230  (increase  £12,228),  (b)  £75,480  (decrease  £138.291) :  arc  lamps, 
and  electric  searchlights,  («)  £8.950  (increase  £8.784),  (b)  £16,723  (in- 
crease £16,520) ;  parts  of^rc  Lamps  and  searchlights  (other  than  carbons), 

(a)  £151  (decrease  £4,425),  (6)  £13,107  (decrease  £58,872)  ;  primary  and 
.sei^mdarj-  batteries  (a)  £13,162  (increase  £8,078),  (fc)  £129,925  (increase 
£83,611);  meters  and  measuring  instruments,  (a)  £15,468  (increase 
£11,724),  (b)  £97,939  (increase  £57,679);  switchboards,  (a)  £8,668 
(increase  £8,.578),  (6)  £11,420  (increase  £10,064);  electrical  goods  and 
apparatus  unenumerated,  («)  £132,624  (increase  £81,776).  (b)  £890,830 
(uicrease  £447,993).  Total  of  electrical  machinery,  apparatus  and 
material,  other  than  uninsulated  wire,  (n)  £429,098  (increase  £98,111), 
(A)  £3,161,450  (increas,e  £1,095,316). 

ExpoKT^. — The  exports  of  electrical  machinery,  apparatus  and 
material,  (a)  during  December,  1920,  and  (b)  from  Jan.  1  to  Deo.  31, 
with  increase  or  decrease  compared  with  1919,  were  as  follows  ; — 

Electrical  machinery,  (a)  £328.700  (increase  £112,392),  (h)  £2,677,061- 
(incrcMe  £773,930)  ;  including  railway  and  tramwav  motors,  {a)  £15,127 
(increase  £8,772),  (6)  £49,469  (decrease  £40,649)  :  other  generators  and 
motors,  (a)  £191,964  (increase  £75.657,  (6)  £1.525,722  (increase  £471,907)  ; 
and  electrical  machinery  unenumerated,  (a)  £121,009  (increase  £37,903), 
('')  £1,101,876  (increase  £342,678);  telegraph  and  telephone  cables, 
submarine,  (a)  £326,295  (increase  £248,225).  (6)  £1,770,940  (increase 
£1,154,307)  ;    other  than   submarine,   (o)  £125,079   (increase  £67,574), 

(b)  £1,040,590  (increase  £520.704)  ;  telegraph  and  telephone  apparatus, 
(a)  £150,844  (increase  £102,097),  (6)  £1,225,854  (increase  £804,675); 
other  electrical  wires  and  cables,  rubber  insulated,  (a)  £166,072  (increase 
£68,585),  (6)  £1,752,916  (increase  £925,184)  ;  with  other  insulation, 
(a)  £147,278  (increase  £9,311).  (fe)  £2,044..394  (increase  £965,395); 
carbons,  (a)  £29,288  (increase  £28,292),  (h)  £149,757  (increase  £136.950)  : 
glow  lamps,  (a)  £26,461  (increase  £15,904),  (6)  £319,382  (increase 
£169,475) ;  arc  lamps  and  searchlights,  (a)  £3,267  (increase  £3,240), 
(6)  £20,638  (increase  £13,132);  parts  of  arc  lamps  and  searchlights 
(other  than  carbons),  (n)  £1,475  (increase  £699),  (6)  £15,419  (increase 
£4,411);  batteries,  (a)  £75,932  (increase  £47,880),  (6)  £627,.584  (in- 
crease £192,252) ;  meters  and  measuring  instruments,  («)  £29,888 
(increase  £7,677),  (6)  £396,421  (increase  £166,573);  switchboards,  (a) 
£13,860  (increase  £8,132),  (6)  £117,032  (increase  £67,635);  electrical 
goods  and  ajiparatus  unenumerated,  (n)  £244,543  (increase  £09.825), 
(6)  £2.117,453  (increase  £785.009).  Total  of  electrical  machinery, 
apj)aratus  and  material,  other  than  uninsulated  wire.  (")  £1.670.982 
(increase  £821.833>.  (b)  £14.281,453  (increase  £6.670,304). 


Personal   and  Appoiniments. 

WoUongong  (N.S.W.)  Council  recently  appointed  Mr.  L.  Ferris,  of 
Murrumburrah,  as  municipal  electrical  engineer. 

Mr.  H.  C.  Water.s,  technical  director  of  the  A.G.?J.  Electric  Motors. 
Ltd.,  Stowmarket,  has  been  appointed  managing  director  of  the  Com- 
pany. 

Mr.  F.  Downes,  telegraph  engineer,  of  the  Great  Northern  Railway 
Company,  has  been  appointed  president  for  the  ensuing  year  of  the  Rail- 
way Electrical  and  Teleorapu  Enoineers'  Conference. 

Owing  to  reasons  of  health.  Dr.  E.  K.  Muspratt  has  resigned  from  the 
board  of  tlu!  liuirisii  Insul.^ted  &  Helsky  Cables,  Ltd.,  and  Mr. 
J.  A.  Smith  has  been  elected  to  fill  the  vacancy. 

Mr.  C.  E.  Watmough  has  been  elected  rolling  stock  engineer  of  the 
Leeds  tramways  department,  in  successicm  to  Mr.  Bromley,  and  Mr. 
A.  A.  Allen  becomes  car  works  superintendent. 

Mr.  Percy  R.  .Allen,  O.B.E.,  retired  on  the  1st  inst.  from  the  active 
engineering  management  of  the  Castner  Kellner  Alkali  Company  after 
26  yeai-s  of  continuous  service,  but  he  has  been  retained  by  the  Company 
in  a  consultive  capacity  and  he  also  practises  as  a  consulting  engineer 
at  his  residence.  Linden  Lodge,  Runcorn,  Cheshire,  in  connection  with 
the  designs  of  steam  and  gas  power  plant,  and  the  application  of  elec- 
tricity in  mining  work.  In  reference  to  the  statement  as  to  the  cost 
of  power  made  by  the  Managing  Director  of  the  Company  on  the  occa- 
sion of  the  recent  presentation  to  Jlr.  Allen,  wo  learn  that  while  acting 
on  Mr.  Allen's  advice  when  the  company  installed  large  gas  engines, 
they  did  for  a  jieriod  produce  ])ower  at  a  lower  cost  than  at  the  Falls 
of  Niagara,  and  at  the  new  turbo  station  designed  by  him  just  before 
his  retirement  the  power  production  cost  compares  favourably  with 
most  of  the  sujiply  stations  in  Great  Britain. 

Catalogues,  Price  Lisis,  &c. 

A  striking  folder  has  been  published  by  the  London  Telephone  (New- 
System)  Company,  Ltd.,  Donington  House,  Norfolk-street.  W.C.2., 
oil  their  Inter-communicatiox  Telephone  System  for  factories,  offices, 
business  premises,  &c.  , 

Messrs.  W.  T.  Henley's  Telegraph  Woi-ks  Company,  Ltd.,  Blomfield- 
stre,et,  London  Wall,  E.C.2,  notify  that  they  have  a  number  of  rc-fiUs 
left,  suitable  for  use  in  the  calendar  which  they  issued  last  year,  and  any 
customer  of  the  company  who  has  retained  the  calendar  and  desires  a 
re-fill  can  have  one  on  application.  The  re-fills  are  the  same  as  those 
issued  with  tliis  year's  calendar,  and  the  monthly  cards  contain  alternate 
cards  of  general  cable  information. 

The  C.A.V.  electric  horns  and  standard  electrical  equipments  are  so 
well-known  in  the  motor  industry  and  to  motor  users,  that  they  require 
no  recommendation  to  our  readers.  In  a  new  folder  issued  by  Messrs. 
C.  A.  Vandervell  &  Cojipany,  Ltd.,  some  iUnstrated  particulars  of  the 
design  and  operation,  with  measurements  and  prices  of  the  company's 
electric  honis  are  given.  Three -models  are  shown,  the  windings  of  each 
being  for  6  or  12  volts. 

A  leaflet  issued  by  Messrs.  Machin  &  Bowmer,  Ltd.,  19,  Brazennose- 
street,  Manchester,  and  40,  Gerrard-street,  London,  W.,  gives  some 
particulars,  with  iiistructions  for  the  apphcation  of  their  "Ariel" 
SOLID  NOS-GRIP  BELT  DRESSING.  It  is  claimed  that  '■  Ariel  "  is  not 
merely  a  surface  dressing  ;  it  is  a  pre.servative  wliich  penetrates  the 
belt ;  it  contains  no  resin,  pitch,  gum,  tar  or  other  injurious  ingredient  : 
it  has  all  the  properties  of  the  best  Uquid  non-shp  dressings,  with  none 
of  their  disadvantages  ;   and  it  is  verj;  convenient  and  economical. 

A  nicely  printed  and  well-illustrated  pamphlet,  emanatmg  from  the 
Agricultural  and  General  Engineers,  Ltd.,  Central  House,  Kingsway, 
London,  W.C.2,  is  devoted  to  road  making  and  transport  plant  for 
local  authorities.  Particulars  are  given  of  steam  and  motor  rollers, 
steam  and  electric  vehicles,  steam  tractors  and  traction  engines,  trailer 
wagons  and  sleeping  vans,  steam  and  oil  engines,  &c.,  and  also  of  the 
"  Bull  "  electric  motors  and  djniamos.  The  manufacturing  resources 
and  arrangements  of  the  Company  are  such  that  they  can  successfully 
undertake  the  manufacture  and  supply  of  any  plant  required  for  the 
making  or  repair  of  roads,  the  transport  of  materials,  &o.,  no  matter 
how  large  the  contract. 

Business   Items,  &c. 

The  new  telephone  number  of  the  Hatcham  Manufacturing  Companj', 
Ltd.,  is  Museum  5,895. 

Edward  Jas.  Bailey  and  Wm.  Nathan  Smart,  electrical  engineers, 
17  and  19,  Cross-street,  Oldham,  have  dissolved  partnership.  Debts 
by  Mr.  Smart. 

Messrs.  Howard  S.  Cooke  &  Company,  manufacturers  of  screws, 
terminals,  &c.,  have  removed  to  their  new  factory  at  370,  Warwick-road, 
Greet,  Birminghain.     Telephone  :  Victoria    303.  ^__ 

Messrs.  R.  B.  Hand  &  Company,  Ltd.,  05,  High  Holborn,  W'.C.l, 
have  been  appointed  sole  distributing  agents  lor  the  British  Isles 
for  Messi-s.  R.  G.  Haskins  Company  bf  Chicago,  who  specialise  in  labour- 
saving  devices,  such  as  portable  electric  drills  and  grinders,  &c. 

Messrs.  Higgs  &  Hill,  Ltd.,  of  South  Lambeth-road,  S.W.  8,  ask  us  to 
armounce  that  there  is  no  foundation  for  the  nimour  which  has  gained 
currency  that  their  electrical  engineering  department  is  about  to  be 
closed.  The  firm  are  busy  with  many  important  contracts  for  the 
t!overnment  and  private  clients,  fully  maintaining  their  prestige  as 
elect!ical  engineere  in  the  building  trade. 
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Tenders  Invited. 

Camberwell  (London)  Council  require  tenders  by  Feb.  7  for  the  supply 
of  stores,  including  electric  lamps  and  fittings.  Forms  of  tender  from 
the  Borough  Engineer. 

Manchester  Electricity  Committee  jequire  tenders  by  February  14 
for  supply  and  laying  of  33,000  volt  trunk  feeder,  pilot  and  telephone 
cables.     Specification  from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

CroVdon  Corporation  want  tenders  by  Feb.  11  for  a  gas  engine  and 
pump,  or  electric  motor  and  pump  for  Beddington  sewage  farm.  Specifica- 
tion from  the  Borough  Engineer. 

Middlesbrough  Corporation  require  tenders  by  Feb.  9  for  laying  a 
double  line  of  tramways  in  Grange-road  West.  Specification  from  the 
Borough  Engineer  and  Surveyor. 

Great  Yarmouth  Corporation  invite  tenders  for  the  supply  and  erec- 
tion of  h.t.  switchgear.  Copies  of  specification  from  the  engineer,  Mr. 
Gordon  Bryant.     Tenders  to  the  Town  Clerk  by  Feb.  11. 

Belfast  Tramways  Committee  want  tenders  by  Feb.  26  for  stores, 
including'  electrical  accessories,  copper  strip,  cable,  lamps,  insulating 
tapes,  carbon  brushes,  wire  and  ears,  g.i.  wires,  &c.  Forms  of  tender 
from  the  General  Manager. 

The  date  for  the  receipt  by  the  Crown  Agents  for  the  Colonies,  on  behalf 
of  the  Government  of  the  Uganda  Protectorate  for  a  concession  of  a 
portion  of  the  Ripon  Falls  of  the  Nile  for  the  generation  of  electric 
power  has  been  extended  to  Feb.  19. 

The  Commissioners  of  His  Majesty's  Works,  &c.,  require  tenders 
by  Feb.  1  for  six  months'  supply  of  switches,  fuses  and  fuse  boards. 
Forms  of  tender  from  the  Controller  of  Supplies. 

Aberdeen  Corporation  invite  tenders  for  supply  and  erection  of 
electric  pumping  machinery  capable  of  delivering  Hi  million  gals,  per 
24  hours,  including  transformers,  motors,  pumps,  &c.  Specifications 
from  the  Water  Engineer,  41i',  Union-street,  and  tenders  by  Feb.  21. 

The  Midland  Railway  Company  Northern  Counties  Committee 
(Ireland)  require  tenders  by  Feb.  3  for  six  or  12  months'  supply  of 
stores,  including  telegraph  ironwork,  wire,  batteries,  electric  lamps, 
&c.     Forms  of  tender  from  the  General  Stores  Superintendent,  Belfast. 

Tenders  are  invited  up  to  March  2  for  the  supply  and  deUverytothe 
Australian  Postmaster-General's  Department,  State  of' South 
Australia,  of  (a)  telephone  parts  (Schedules  558.  and  559);  and  (b) 
telegraph  and  telephone  materials  (Schedule  560).  Tender  forms 
from  the  High  Commissioner  for  Australia,  406,  Australia  House, 
Strand.  London,  W.C.2. 

The  Tramways  Committee  of  Manchester  Corporation  invite  tenders 
for  various  stores,  including  pennanent  way  points,  tongues  and  har- 
dened steel  centres,  welding  portions,  &e.,  also  motor  controller  parts, 
resistances,  commutator  segments,  armature  and  field  coils,  trolley 
poles,  lamps,  insulating  material,  carbon  brushes,  overhead  equipment 
trolley  bases,  wheel  bushes  and  spindles,  cables,  copper,  brass,  &c. 
Schedules  from  the  general  manager,  Mr.  J.  M.  McElroy,  84,  Piccadilly, 
Manchester,  and  tenders  to  the  Chairman  of  the  Committee  by  Feb.  15. ' 

The  City  of  Auckland  (N.Z.  )  invite  tenders  for  the  supply  and  erection 
of  one  3,000  kw.  and  one  5,000  kw.  turbo-altemator,  rotary  converters 
(1,500  kw.  and  .500  kw.)  switchgear  and  transformers,  also'  water  tube 
boilers,  conveyor  pumps,  pipework  and  h.t.  and  l.t.  cables.  Specifica- 
tions, &c.,  from  the  consulting  engineers,  Messrs.  Preece,  Cardew  & 
Rider,  8,  Queen  Anne's-gate,  S.W.  1,  and  tenders  by  noon,  February  22, 
1921,  to  Mr.  Alex.  WylUe,  C/o.  Messrs.  Preece,  Cardew  &  Rider. 

The  Electricity  Commissioners  of  Victoria  (Australia)  invite  tenders 
for  the  supply  of  plant  and  material  required  for  the  Morwell  Power 
Scheme,  including  25,000-12,.500  kw.  turbo-alternators,  600  kw.  turbo- 
alternators,  transformers,  switchgear,  cables,  transmission  steel  towers, 
steel  telephone  poles,  &c.  Tender  forms  and  specifications  can  be 
obtained  from  the  Agent-General  for  Victoria,  Victoria  House,  Melbourne- 
place,  Strand,  London,  W.C.2,  and  drawings  can  be  seen  at  the  offices  of 
Messrs.  John  Coates  &  Company,  Ltd.,  consulting  engineers,  at  the  same 
address.  Tenders  by  noon.  March  31,  to  Mr.  R.  Liddelow,  secretary, 
Electricity  Commissioners,  673,  Bourke-street  WesT:,  Melbourne. 

The  Electricity  Co.m.missioners  of  Victori.\  also  require  tenders 
by  noon,  March  31,  for  telephone  wire  (specification  45)  and  pin  type 
insulators  (specification  46)  in  connection  with  the  Morwell  Power 
Scheme.  Specifications  can  be  seen  at  the  ofiices  of  Messrs.  John 
Coates  &  Co.  and  tender  fonns,  &c.,  obtained  from  the  Agent-General. 

Tenders  are  invited  up  to  Feb.  23  for  the  supply  and  delivery  to  the 
Postmaster-General's  Bept.,  State  of  South  Australia,  of  "electric 
lamps  (Schedule  561) ;  up  to  March  21  for  the  supply  and  delivery  to  the 
Postmaster-General's  Deptf.,  State  of  New  South  Wai,es,  of  telephone 
and  telegraph  apparatus,  testing  instruments  and  switchgear  parts 
(Schedule  814) ;  and  also  up  to  March  29  for  the  supply  to  the 
Postmaster-General's  Dept.,  State  of  Western  Australia,  of  telegraph 
materials  (Schedule  333).  Tender  forms,  &c.,  from  .the  High  Com- 
missioner for  Australia,  406,  Australia  House,  Strand,  London,  W.C.2. 

For  the  Uruguayan  State  Power  Department  (Montevideo)  tenders 
are  invited  for  the  supply  of  10,450  meters.  The  supply  is  a  three-phase, 
50-cycle  system,  with  200  volts  between  phases.  Meters  required  are 
single-phase  meters  mth  single  tariff  for  range  of  2-5  to  20  amperes  and 
three-phase  meters  for  range  of  5  to  75  amperes.  Induction  tvpe  meters 
preferred.  Tenders,  accompanied  by  certificate  of  deposit  of  1,000 
gold  pesos  (about  £200)  to  the  Secretaria  del  Directorio  de  las  Usiuas 
Electricas  del  Estado,  Calle  Dayman  No.  1471,  by  March  29.  Specification 
(in  Spanish)  and  also  specification  of  tenders  for  500  d.-c.  metei-s  for 
the  provinces  can  be  se&ia  at  the  Department  of  Overseas  Tr.ide. 
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SPECIFICATIONS  PUBLISHED! 

The  following  abstract  from  some  of  the  specifications  recently  published  heme  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  A%ents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Complete  Specifications. 
145,578  Western  Electric  Co.     Electric  repeaters  for  telephony.    (20/5/19.) 
145,720  Krupp  Akt.-Ges.     Electrical  switch  operated  by  a  current  of  air.     (27(12/18.). 
145,728  Krupp  Akt.-Ges.     Apparatus  particularly  applicable  for  the  adjuslttent  of 

distant  continuous  current  motor.     (16  3,18.) 
146,279  Bennett.     Electric  current  interrupters.     (24;6'19.) 
146,825  Eureka  VacuumCleaner  Co.     Electric  switches      (18/1/17) 
153,225  Fairbrother.    (Sieben.)    Electric   couplings   for   thermo-electric    appliances. 

(8/3/20.) 

153.234  Hornby.     Commutators  for  electric  motors.     (19/4/20.) 

153.235  Redrup.  Distributors  for  magneto-electric  machines.  (6/12/19)  (Divided 
Application  on  151,125.) 

153,238  Lenaghan.     Selector  apparatus  for  use  in  and  autcmatic  or  semi-autcmatic 

telephone  system.     (23/4/19.)    (Divided  Application  on  152,702.) 
153,251  GoDFREE.     Magneto-electric  generators  for  use  in  connection  with  internal- 
combustion  engines.     (5/8/19.)    (Divided  Application  on  148,695.) 
154,232  B.  T.-H.  Co.     (G.   E.  Co.)     Methods  of  and  means  for  amplifying  electrical 

variations.     (22/2/16.) 
154,247  B.  T.-H.  Co.     (G.  E.  Co.)     Radio-signalling  systems.     (27/5'19.) 

Comprises  an  electron  discharge  or  vacuum  tube  having  an  anode  and  a  filament , 
wherein  is  provided  in  the  space  between  the  said  elements  a  secondary  element  of 
perforated  or  open  metal  work  integral  with  or  attached  by  direct  metallic  contact 
ot  the  anode.  The  secondary  element  is  preferably  arranged  close  to  the  filament, 
and  its  open-work  nature  is  designed  to  neutralise  largely  the  space-charge,  while 
allowmg  the  majority  of  the  electrons  to  pass  through  the  spaces  to  the  main  portion 
of  the  anode. 
154,258  B.  T.-H.  Od.     (G.  E.  Co.)     Methods  of  and  apparatus  for  manufacturing  electric 

incandescent  lamps.     (26/6/19.) 
154,271  CbopER.      Dynamo-electric     machinery.       (24/7;  19.)       (Cognate    application, 

20,544/19.) 

154,290  Lo  Thermo  Patents,  Ltd.,  &BURLE1CH.     Dynamo-electric  machinery.  (18  8  19) 

154,293  Newbery  &  EvERSHED  &  ViGNOLES.     Direction  ccmraunicating  systems  for 

guns,  searchlights,  range-finders,  torpedo  tubes,  and  other  apparatus.    (19/8, 19.) 

154,295  ScHOLEs  &  Claremont.     Device  for  securing  electric  cables  and  the  like  to 

walls  and  other  suprorts.     (20/8/19.) 
154.300  IMBERY.     Electric  furnace  for  the  continuous  heating  of  rivets.     (21/8/19.) 
154,303  Western  Electric  Co.    (Western  Electric  Co.)     Electric  signalling  systems, 
especially  applicable  to  combined  telegraph  and  telephone  systems.     (21,8/19.) 

154.312  Hattersley.  Memorandum  devices  for  use  in  connection  with  telephones  and 
other  purposes.     (22/8/19.) 

154.313  Automatic  Telephone^  Manufacturing  Co.,  Harrison  &  Smith.  Telegraph 
printing  systems.     (22/8/19.)     (Cognate  application,  25.369/19.) 

154,343  RovSTON.     (Federal  Storage  Battery  Co.)     Electric  Storage  batteries.     (30/8/19) 

154.347  Craufurd  &  Wylie,  Doughty.  Method  and  apparatus  for  detecting  distant 
ships  whereon  dynamo-electric  machinery  or  the  like  is  running.     (1;9/19.) 

154.348  KiDNER.  Method  of  varying  the  electric  current  passing  through  electro- 
magnets or  solenoids  in  automatic  musical  instruments  or  players  causing 
different  degrees  of  loudness  in  the  note  played.     (22/9/19.) 

154,360  iGRAKic  Electric  Co.  &  Mackley.     Push-button  controls  of  electric  motor- 
starters.    (4/9/19.) 
154,360  Taogart,  Scott.     Thermionic  devices.     (8,9, 19.) 
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20.354  Signal  Ges.    Membraneous  transmitter  for  subaqueous  signals.    (13/3, 15,  Ger- 

many.) 

20.355  Signal  Ges.    Submarine  sound-receiving  devices.    (8,'9/15,  Germany.) 

20.356  Signal  Ges.    Transmitting  and  receiving  devices  for  subaqueous  scurd  waves 

(4/4/16,  Germany.) 

20.357  Signal  Ges.    Sound  producing  or  receiving  devices.   '(5/6/17,  Germany) 

20.358  Signal  Ges.    Sending  or  receiving  device  for  subaqueous  sound  waves.  (17/9,17, 

Germany.) 

20.359  Signal  Ges.  Sound  producing  or  receiving  devices.    (22/2/18,  Germany.) 

20.360  Signal  Ges.  Subaqueous  sound  producer  or  receiver.    (11/7/18,  Germany.) 

20.361  Signal  Ges.  Sound-transmitting  arrangement.     (14/4/19,  Germany.) 

20.362  Signal  Ges.  Sound  producers  and  receivers.     (31/7/19,  Germany.) 

20.363  Signal  Ges.  Sound  producers  and  receivers.     (4,8/ 19,  Germany.) 

20.364  Signal  Ges.  Receiving  device  for  submarine  sound  signals.     (18/8/17,  Germany.) 

20.365  Signal  Ges.  Listening  devices.     (30/3/ 17,  Germany.) 

20.369  Signal   Ges.     Device   for   ascertaining   direction   of   sound   waves.    (29/5'!5, 

Germany.) 

20.370  Signal  Ges.  Electro-magnetic  vibratory  devices.     (12/7/15,  Germany) 

20.371  Signal  Ges.  Sound  receivers.     (29/1 1/15,  Germany.) 

20.372  Signal  Ges.  Sound  apparatus.     (17/2/16,  Germany.) 

20.373  Signal  Ges.  Sound  apparatus.     (15/3/16,  Germany.) 

20.374  Signal  Ges.  Sound-signalling  device.     (3/3/17,  Germany.) 

20.375  Signal  Ges.  Subaqueous  sound  producers  and  receivers.     (5/11/17,  Germany.) 

20.376  Signal  Ges.  Direction-tinder  for  sound  waves.     (10/7/15,  Germany.) 

20.399  Ges.  FUR  Drahtlose  Telegraphie.     Multiplex  telephony.     (27/5/19,  Germany.) 

20.400  Ges.  fur  Drahtlose  Telegraphie.    Thermionic  tube  electro-magnetic  wave- 

generating  arrangements.     (25/10/18,  Germany.) 

20.401  Ges.  fur  Drahtlose  Telegraphie.      Generation  of  high-frequency  currents. 

(19/1/15,  Germany.) 

20.402  Ges.  fur  Drahtlose  Telegraphie.    Thermionic  tube  electro-magnetic  wave- 

generating  arrangements.     (9/9/18,  Cjermany.) 

20.404  Optische  Anstalt  C.  P.  Goerz  A.-G.     Electrodes  for  searchlights.     (19/9/18, 

Germany.)  % 

20.405  Optische  Anstalt  C.  P.  Goerz"A,-G.     Electrodes  for  searchlights.     (24,9/18, 

Germany.) 

20.406  Optische  Anstalt  C.  P.  Goerz.  A.-G.    Arc  lam;s  for  searchlights.    (14/10/18, 

Germany.) 
20.408  Optische  Anstalt  C.  P.  Goerz.  A.-G.     Arc  lamps.     (U '6/19,  Germany.) 

20.414  Krupp  (F.  )  A.-G.     Electro-magnetic  tension  devices.     (23/6/19,  Germany.) 

20.415  Krupp  (F.  )  A.-G.     Electric  resistance  connections.     (21/1 1/18.  Germany.) 
20,431  Gauthier.     Using  dynamos  of  vehicles  as  speed  indicator.     (26  4/19,  France.) 

20.440  BoKER  Co.  &  Schmidt.     Electrical  Annunciator,  &c.     (27/3/18,  Germany.) 

20.441  Magestic  Electric  Development  Co.    Electric  heaters,  &c.    (26/12/17.  U.S.) 

20.465  Fromont.    Accumulators.    (21/9/16,  France.) 

20.466  Fromont.    Accumulators. 

20.498  Gessellschaft  fur  Drahtlose  Telegraphie.    Cathode  generators.  -(9/9/18, 

Germany.) 

20.499  Gessellschaft    fur    Drahtlose    Telegraphie.    Conducting    coils.    (4/3/18, 

Germany.) 

20.500  Gessellschaft  fur  Dpahtlcse  Telegraphie.    Production  of  oscillations  by 

cathode  tubes.     (30/4/19.  Germany.) 

20.505  CoNRADTY.     Bow  collectors  for  electric  vehicles.    (17/6/18,  Germiany.) 

20.506  OoNADTY.    Slip  pieces  for  bow  collectors.     (1 /9/15,  Cjermany.) 

20.507  Gesellschaft  fur  Drahtlose  Telegraphie.    Antenna  for  receiving  electric 

waves.     (18/6/18,  Germany.) 

20.508  CoNRADTY.     Eow  collectors  for  street  railways.     (28/4/16.)  Germany. 

20.552  KoRTiNG  &  Mathiesen  A.-G.     Oscillating  watt-hour  meters.    (9/6/15,  Germany.) 
20.573  Constructions  Electriques  de  Belgique  Sec.  Anon.     Process  for  regenerating 
energy  in  d.c.  motors.     (7,6/19.  Belgium.) 
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Companies'   Reports,   &c. 

I'rnrn  llic  statrniciil  nf  tlio  cliiuinmii  (Mr.  H.  M.  ilDrne-PaymO  at  the 
.iniuml  iiu'cting  of  tlic  Iturnsit  Coi.iMiiiA  Ei.kctuu:  Uaii.wav  CnMi-ANv, 
Ivri).,  last  week,  We  Irani  tliat  an  irnpi-owmeiit  look  place  in  the  position 
of  the  Company  during  the  past  year.  As  a  i-esult  uf  increased 
population  and  o.\paniling  trade  the  gross  irecipts  werc  the  largest 
for  any  year  in  the  history  of  the  Company,  and  dospifo  the  heavy 
incwaso  in  costs  of  operation,  the  diix-ctoi-s  were  able,  after  making 
jjroptH'  provision  for  dej)i*ceiation,  sinking  fund,  antl  renewals,  to 
iveommeiul  dividends  for  the  year  of  C4  His.  per  cent,  on  the  pivferivd 
and  ill  43.  per  cent,  on  the  defended  ordinary  stock  of  (he  eoinpauy. 
With  i«'rmanent  conditions  estahlished  on  a  reasonably  n'munerative 
basis,  thev  could  secui-e  the  necessary  c-apital  to  proceerl  on  the 
piiigressivc  lines  adopted  in  the  past  with  great  advantage  to  British 
Columbia.  l^--war  returns  were  not  sutHeient  to  attract  capital  for  the 
development  of  public  utilities  such  as  theirs,  the  growth  of  which  was 
inevitable  if  the  districts  served  weix'  to  receive  in  the  future  the  services 
they  had  been  accustomed  to  in  the  past.  The  gi-owth  in  tlu^  population 
had  necessitated  a  substantial  expenditure  on  capital  account  during 
the  year.  The  company's  debentures  being  irredeemable,  a  considerable 
part  of  the  provision  which  the  directors  had  made  for  depreciation  had 
aeeumulateil  in  cash  an<l  was  being  utilised  for  lu-cessary  extensions  and 
deW'lopments.  Both  the  public  in  Columbia  antl  the  sharehoUlcrs 
might  congratulate  themselves  that  the  sound  ])oliey  of  the  company 
in  the  past  had  enabled  it  to  meet  the  continued  growth  of  the  company 
without  having  recourse  to  the  issue  of  fresh  capital. 
EXTEKSIONS    AND    DEVELOPMENTS. 

It  had  becoBie  a  vital  necessity  to  obtain  additional  power  on  account 
of  the  growth  of  the  business,  and  the  resultant  increase  in  consumption 
of  power,  which  amounted  to  22-4  per  cent,  in  1919-20.  In  the  latter 
year  3,981  additional  light  and  power  consumei's  were  connected.  The 
Company  owned  certain  valuable  water  rights  which  could  bo  developed, 
but  the  direetore  considered  that,  in  view  of  the  present  high  cost  of 
materials  and  labour,  it  was  undesirable  to  commence  development  of  a 
new  hydro-electric  installatioQ  at  present.  In  addition  to  the  power 
already  derived  from  the  water  powers  owned  or  controlled,  a  contract 
was  entered  into  in  1912  with  the  Western  Power  Company  of  Canada, 
under  which  the  greater  jjortion  of  the  output  of  the  Western  Company 
was  now  taken  by  their  Company.  The  management  advised  that, 
having  regard  to  the  importance  of  an  increasing  and  uninterrupted 
supply,  it  was  undesirable  to  redy  npon  making  additional  outside 
contracts,  and  that  the  best  course  to  pursue  was  to  purchase  the 
Western  Power  Company  of  Canada  outright.  Arrangements  had  been 
completed  whereby  their  Company  had  acquired  the  majority  of  the 
share  capital  of  the  Western  Power  Company.  As  part  of  the  arrange- 
ments, they  had  guaranteed  the  principal  and  interest  of  85,000,000 
of  outstanding  .5  jicr  cent,  first  mortgage  bonds  of  the  Western  Company. 
The  directors  proposed  to  draw  up  plans  for  the  utilisation  of  the  full 
capacity  of  the  Western  Company's  development,  and  provided  the 
demand  for  power  continued  and  they  could  be  assured  of  reasonable 
rates  for  services,  it  was  intended  to  proceed  with  the  development, 
which,  when  completed,  would  put  them  in  a  position  to  supply  the 
ueetls  of  the  surrounding  communities  for  a  long  time  to  come.  The 
improvement  in  bu.siness  continued  and  showed  every  sign  of  continuing. 
The  board  had  no  hesitation  in  reaffirming  their  faith  in  the  speedy 
growth  of  the  prosperity  of  British  Columbia,  provided  legislation  was 
prudent  and  stable,  and  there  was  a  reasonable  attitude  on  the  part  of 
Lalxiur. 

.\n  interim  dividend  of  5  per  cent.  (Is.  per  share)  has  been  declared 
by  the  \'era  Ckuz  Klectric  Light,  Power  &  Traction  Company,  Ltd. 

The  net  profit  of  J.  G.  White  &  Company,  Ltd.,  for  the  past  year  was 
£28,100.  and  a  dividend  on  both  classes  of  capital  of  7  per  cent,  has  been 
declared,  a  sum  ot  £30,000  having  been  placed  to  reserve. 
"The  directors  of  the  Metropolitan  Railway  Company  have  declared 
a  final  dividend  at  rate  of  2  per  cent,  per  annum  on  the  ordinary  stock, 
malving  \h  per  cent,  for  the  year  1920  (against  IJ  per  cent,  for  the  pre- 
•cediug  year).  A  sum  of  £50,000  (against  £40,000)  has  been  placed  to 
general  renewals  fund,  and  £15,500  carried  forward  (against  £20,000).* 

The  directors  of  the  Liverpool  Overhead  Railway  Company  re- 
commend payment  of  a  final  di\idend  (for  the  half-year  ended  Dec.  31 
last)  at  rate  of  5  per  cent,  per  annum  on  the  preference  shares  and  3J 
per  cent,  per  annum  (both  less  tax)  on  the  ordinarj'  shares,  making  for 
the  year  5  per  cent,  on  the  preference  and  3  per  cent,  on  the 
ordinary  shares. 

The  directors  of  the  PROvrsciAL  Tramways  Company'  recommend 
a  final  dividend  of  lOd.  per  share  on  the  ordinary  shares  for  the  year 
ended  Sept.  30,  making  a  total  distribution  of  Is.  6d.  per  share  (or 
7i  per  cent.)  for  the  year.  The  sura  of  £10,000  is  placed  to  reserve  and 
depreciation  account,  and  £10,000  is  provided  for  excess  profits  duty. 

The  report  of  the  Yorkshire  (West  Riding)  Electric  Tkajiw-ays, 
Ltd.,  for  1920,  states  that,  after  providing  for  debenture  interest,  the 
net  income  is  £28,676,  plus  £1,386  brought  forward.  A  dividend  of 
6  per  cent.  )jer  annum  on  the  6  per  cent,  cumulative  preference  shares 
is  i-ecomraended,  and  a  sum  of  £20,347  has  been  placed  to  renewals, 
depreciation  and  reserve  fund  in  lieu  of  accident  insurance. 

In  order  to  bring  the  capital  of  the  company  more  into  accord  with 
the  value  of  the  undertaking,  the  directors  of  the  Shanghai  Electric 
Construction  Comp.any,  Ltd.,  recommend  an  increase  of  the  capital 
from  £320,000  to  £-400,000  and  the  eaijitalisation  of  £80,000  of  undivided 
profit  by  issuing  as  a  bonus  8,000  fully  paid  shares  of  £10  each  (giving 


one  new  share  for  every  four  shares  now  held).  The  diri^-tors  have 
declared  a  second  interim  dividend  in  respect  of  the  year  1920  of  0  [kt 
cent.  (12s.  persharc),  less  tax,  payable  on  Feb.  1.  The  final  distribution, 
which  it  is  anticipated  will  b3  the  same  as  last  year,  will  be  announced 
when  the  accounts  for  the  year  are  ready. 

The  revenue  of  the  Chatham  &  District  Light  Railways  CoMPAsy 
for  the  year  1920  was  £90,716  and  the  expenses  were  £()9,174.  Aitet 
deducting  £3,744  interest  (£2,40.3)  anrl  £0,000  transferre-d  to  reserve 
for  depreciation,  and  ailding  £3,393  from  1919,  the  balance  was  £12,789. 
Of  this  amount  £5,590  has  been  paid  as  interim  dividends  (5  per  cent, 
per  annum  for  the  half-year  ended  June  30  on  the  preference  and 
ordinary  share  capital)  and  the  directors  recommend  that  the  balance 
be  disposed  of  by  paying  dividends  at  rate  of  i5  per  cent,  per  annum  for 
the  half-year  ended  Dee.  31,  1920,  on  the  preference  and  on  the  ordinary 
share  capital,  leaving  £1,609  to  carry  forward.  There  was  an  increase 
of  £11,876  in  revenue  and  £16,5.59  in  expenses,  eom])ared  with  1919. 
There  lias  also  been  an  expenditure  of  £842  on  deferred  repairs. 


New  Companies. 

COMPAGNIE  STURTEVANT  (172,044).— Reg.  Dec.  16,  as  an  unlimited 
company  without  share  cajiital,  to  acquire  the  business  carried  on  in 
France  and  elsewhere  as  "  Compagnie  Sturtevant,"  and  to  carry  on  in 
France  or  elsewhere  the  business  of  engineers,  manufacturere,  merchants, 
installers  otfans,  blowers,  exhausters,  waterspray  airfilters,  steam  engines 
and  turbines,  &c.  First  directors  are:  G.  A.  Mower,  G.  R.  Thursfield 
and  M.  A.  Doggett.  Secretary :  P.  J.  Tidmarsh.  Reg.  office :  147, 
Queen  Victoria-street,  E.C. 

A.  J.  DRONSFIELD,  LTD.  (172,531). — Private  company.  Reg. 
Jan.  11.  Capital,  £4,500  in  £1  shares.  To  take  over  the  business  of 
agents,  suppliers,  merchants  and  dealers  in  machinery,  machine  tools, 
small  tools  and  machine-shop  equipment  carried  on  by  A.  J.  Dronsfield 
and  W.  H.  Middleton  as- "  A.  J.  Dronsfield  &  Company,"  and  to  carry 
ou  the  business  of  motor,  electrical,  civil  and  general  engineers,  &c. 
First  directors  are  :  A.  J.  Dronsfield,  W.  H.  Middleton.  Reg.  office  : 
Craven  House,  Kingsway. 

E.  A.  INGOLD,  LTD.  (172,591). — Private  company.  Reg.  Jan.  14. 
Capital,  £2,000  in  £1  shares.  To  take  over  the  business  of  an  electrical 
engineer,  factor  and  agent  carried  on  by  E.  A.  Ingold  at  Leeds.  Directors 
are  :  E.  A.  Ingold  and  J.  M.  H.  Hoffman  (both  permanent).  Reg. 
office  :   17,  East  Parade,  Leeds. 

"mEDWAY'S  safety  lift  company,  LTD.  (171,903.)— Private  com- 
pany, reg.  Dee.  8,  capital  £40,000  in  £1  shares,  to  carry  on  the  business  of 
manufacturers  and  builders  of  lifts,  elevators,  escalators,  moving  stair- 
cases, cranes,  &c.,  and  to  acquire  the  business  carried  on  by  E.  JI. 
Medway  and  A.  S.  Medway,  as  Medway's  Safety  Lift  Company.  First 
directors  are  E.  M.  Medway,  A.  S.  Medway,  A.  G.  Mickleburgh,  P.  H.  F. 
Smith  and  B.  T.  Rumble.  Secretary,  J.  Thomas.  Reg.  office,  Victoria 
W'orks,  St.  Peter-street,  Maidstone. 

MORRIS,  VALENTINE  &  WILLIS,  LTD,  (172,420).— Private  company 
Reg.  Jan.  4.  Capital  £1,000  in  £1  shares.  To  carry  on  the  business 
of  electrical,  mechanical,  motor,  and  general  engineers,  electricians,  &C' 
First  directors  are  :  D.  G.  Morris,  A.  Valentine  and  H.  Willis.  Reg. 
office  :    187,  West  End-lane,  N.W. 

POWER  PRODUCTION  COMPANY,  LTD.  (5,084).— Private  company. 
Reg.  in  Dublin  Dec.  10.  Capital  £1,000  in  £1  shares.  To  carry  on  the 
business  of  designing,  constructing,  bujang,  selling  and  operating  power 
plants,  &c.  First  directors  are  :  J  Dornan  and  T.  G.  Price  (and 
secretary).  Reg.  (iffiee  :  Commercial-buildings,  Dame-street,  Dublin. 
RANAKD  EQUIPMENT  COMPANY,  LTD.  (171,862.)— Private  com- 
pany, reg.  Doe.  6,  capital  £100  in  £1  shares,  to  carry  on  the  business  o 
dealers  in  plant,  machinery,  engines,  tools,  and  suppUes,  required  in 
connection  with  railway,  tramway  and  similar  undertakings,  specialists 
in  the  assembling  of  springs,  shook  absorbers  and  other  apparatus  for 
reducing  vibration  in  motor  cars,  tramcars,  &c.  F.  A.  R.  Rand  is  first 
director.     Reg.  office,  Teddington  Wharf,  Manor-road,  Teddington. 

SCHOLEY  CONSTRUCTION  COMPANY,  LTD.  (172,385),— Private  com- 
pany. Reg.  Jan.  1.  Capital  £20,000  in  £1  shares.  To  adopt  and 
agreement  with  H.  Scholey,  C.B.E.,  for  the  transfer  of  certain  jiroiierty 
and  rights  to  use  a  process  relating  to  an  improved  method  of  treating 
rails,  &c.,  with  apparati»s  for  heat  treatment  "  in  situ,"  and  to  carrv'  on 
the  business  of  manufactures  of  railwjiy  and  tramway  apparatus,  rolling 
stock,  &e.  First  directors  are  :  H.  Scholey,  C.B.E.,  G.  H.  Roberts,  M.P., 
C.  W.  Hill  and  E.  S.  Ormsby.  In  the  event  of  the  latter  ceasing  to  act  as 
director,  C.  P.  Sandberg  shall  be  entitled  to  nominate  a  director  in  his 
place  during  the  continuance  of  the  "  principal  agreement." 

SMITH  &  ANSELL,  LTD.  (172,491). —Private  company,  reg.  Jan.  7 
(I'apital  £7,000  in  £1  shares.  To  take  over  the  business  of  manufacturers 
of  electric  light  fittings,  &e.,  carried  on  as  Smith  &  Ansell.  Directors  are  : 
H.  S.  Smith  (chairman)  and  B.  Ansell.  Reg.  oflSce  :  109,  Great  Hampton 
R-ow,  Birmingham. 

SPIRAL  FLEXIBLE  METALLIC  TUBING  COMPANY,  LTD.  (172,545) 
— Private  company.  Reg.  Jan.  11.  Capital,  £10,000  in  £1  shares. 
To  take  over  the  business  of  manufacturers  of  and  dealers  in  flexible 
metallic  tubmg  carried  on  at  New  Basford,  Notts,  as  the  Midland 
Flexible  Metallic  Tubing  Company.  Permanent  directors  are  ;  J.  W. 
Hulme,  W.  Hulme,  L.  Hulme.  A.  J.  Ralph,  J.  Lister  and  A.  France. 
Secretary :  W.  Hulme.  Reg.  office :  Mount  Street  Works,  New 
Basford,  Notts. 
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UNIQUE,  LTD.  (172,lilo) — Private  company.  Reg.  Jan.  17,  capital 
£500  in  £1  sliarcs,  to  carry  on  the  business  of  manufacturers  of  and  dealers 
in  lamp  shades,  electric  and  gas  globes,  &e.  The  permanent  directors 
are  D.  A.  Abrahams  and  H.  F.  Kean.  Secretary  :  H.  F.  Kean.  Reg. 
office  :    25,  Shaftcsburv-avenue,  W.C. 

UNITED  LAMP  BLACK  WORKS,  LTD.  (171,969). — Private  company- 
Reg.  Dec.  11.  Capital  £150,000  in  £1  shares  (75,000  "  A  "  ordinary  and 
75,000  "  B  "  ordinarj').  Objects  :  To  carry  on  the  business  of  manu- 
facturers and  sellers  of  and  dealers  in  oil,  lamp  black  and  other  kindred 
products  and  bye-products  of  oil ;  to  acquire,  erect  and  establish  fac- 
tories and  works  for  the  manufacture  and  production  of  such  black  and 
products  ;  and  to  accjuire,  on  the  terms  of  two  agreements  with  the 
General  Electric  Company,  and  with  the  Columbian  Carbon  Company, 
the  Binney  &  Smith  Co.,  and  the  L.  Martin  Co.,  the  leases  of  existijig 
factories,  &c.  First  directoi-s  are :  M.  Solomon,  T.  Settle,  G.  W.  Holding 
and   G.  C.  Lewis.      Reg.   office  :    67,  Queen  Victoria-street,  E.C.4. 

WHITE,  ANDREWS  &  COMPANY,  LTD.  (172,586).— Private  company. 
Reg.  Jan.  11).  Capital,  £10,000  in  £1  shares,  to  carry  on  the  business  of 
electrical  and  general  engineers,  founders,  machinists,  &c.,  and  to  adopt 
an  agreement  with  A.  E.  White,  H.  G.  Andrews,  Senr.,  and  H.  G- 
Andrews,  Junr.  Permanent  directors  are  :  H.  G.  Andrews.  Senr. 
(Ch.),  H.  G.  Andrews,  Jnr.  (Sec),  and  A.  E.  White  and  G.  F.  Bennett, 
(joint  man.  directors).  Reg.  office :  9-10,  Water-lane.  Ludgate-hill, 
E.C.4. 


Benn  Brothers'  Journals/ ^i^[r; 

Some  Featttees  of  the  Cuekent  Issues. 

"  Aeronautics." — "  Cost  of  Air  Ton  Miles  compared  with  other  forms 
of  Transport"  ;  and  "Speed  and  Endurance  of  the  Rigid  Airship," 
by  E.  H.  Hewitt. 

"  Cabinet  Maker." — Special  Credit  Issue  :  "  The  Annual  Credit 
Index  "  ;  "  Calico  Painting  and  Printing  in  the  East  Indies  in  17th  and 
18th  Centuries  "  :   and  "  Modein  Bank  Office  Furniture." 

■'  Chemical  Age." — Special  Emipre  Number  :  "  Chemicals,  Dyestuffs 
and  Chemical  Plant  for  Export." 

"'  Farm  and  Home." — "  The  Canadian  Cattle  Embargo  "  ;  "  The 
Farmer's  Orchard  "  ;   and  "  Shire  Horse  Breeding  in  Wales." 

"  Fruit-Grower." — "  Insect  Pests  of  Mushrooms  "  ;  "  Fnut  Culture 
at  Chelmsford  "  ;   and  "  Pruning  by  Principle." 

"  Gardening  Illustrated." — ''Morello Cherry  as  a  Bush  Tree  "  ;  "Leaf 
Spot  of  Celery  "  ;   and  "  A  Trio  of  New  Carnations." 

■'  Gas  World." — "  Developments  and  Prospects  of  Gas  Furnaces,"  by 
W.  Newton  Booth  ;  and  Review  of  the  Gias  Light  &  Coke  Company's 
Records,  1920. 

"  Hardware  Trade  Journal." — Annual  Credit  Issue  :  "  Hardware 
Design  "  ;   and  "  Fencing  Material  for  the  Argentine." 


Prices  of  Metals,  Chemical s,  &c. 

Tuesday,    Jan.  25 


Copper — 

Best  selected per  ton 

Electro  Wire  bars  ...         ,, 
H.C.  wire,  ba.sis     ...   per  lb. 
Sheet „ 

Phosphor-bronze  Wire  {Telephcme)- 
Phosphor-bronze 
wire,  basis     „ 

Brass  60/40— 

Rod,  basis      

Sheet,  basis   ,, 

Wire,  basis     ,, 

Pig  Iron — 

Cleveland  Warrants     per  ton 
Galvanised         steel 
wire,  basis  8  SWG 

Lead  Pig — 

English , 

Foreign  or  Colonial  ,, 

Tin- 
Ingot „ 

Wire,  basis     per  lb. 


Price. 
£76     0     0 
£79     0     0 

Is.     Oi^d. 

Is.     l|d. 


Is.  4,Ld. 

Os.  9  id. 

Is.  2d. 

Is.  Ud. 

£11     7     6 

£34     0     0 

£25     0     0 
£23     2     6 

£172     0    0 
2s.     4id. 


Inc. 


Dec. 
£3     0     0 
£3     0    0 

Id. 

id. 


Id. 


£0     2     6 

£19  10     0 
2.',d. 


Copper  Siilphale. — Per  ton  £38. 
Boric    Acid    (Crystals). — Per   ton 

£74. 
Sodium  Bichromate. — Per  lb.  10 id. 
Sodium  Chlorate. — Per  lb.  4},d. 


Salammoniac. — Per  cwt.  100s. -95s. 
Sulphur  (Flowers). — Ton  £16  5s. 
,,       (Roll-Brimstone). — Per  ton 
£16  5s. 
Sulphuric    Acid    (Pyrites,  168)".— 
Per  ton,  £9  17s.  6d. 
Rubber. — Para  fine.  Is.  OJd.  ;    plantation  1st  latex,  1/1  Id.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  prices  by  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.i.  Telegrams  : 
Benhrotric,  Fleet,  London.     Telephone  :  City  9853  (4  lines). 

The  subscription  to  "The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
went  Bates  can  be  obtained  on  application  tc  the  Manager.  Advertise- 
ment copy  and  blocks  should  he  received  on  the  Friday  preceding  date 
of  publication. 


Forty  ITears  Ago. 

(The  Electrician,  January  29,  1881.) 

HOOS.4C  Tunnel. — Experiments  have  determined  that  the  attempt 
to  light  the  Hoosac  tunnel  by  electricity  is  successful  only  when  the 
tunnel  is  clear  of  smoke. 

City  and  Guilds  of  London  Institute. — We  notice  that  a  placard 
setting  forth  the  subjects  of  examination  and  other  particulars  with 
regard  to  the  scheme  for  the  advancement  of  teclmical  'education  has 
been  circulated  widely  by  the  above  institute,  so  as  to  place  the  subject 
well  before  the  working  classes. 

New  Electrical  Property  of  Selenium. — M.  Blondlot  has  pre- 
sented to  the  French  .A.cademy  of  Science  a  note  on  what  he  considers  to 
be  a  hitherto  unnoticed  property  of  this  interesting  metal.  To  one  of  the 
poles  of  a  capillary  electrometer  he  connected  a  piece  of  annealed  selenium 
by  means  of  a  platinum  wire  ;  to  the  other  pole  he  connected  a  jilate  of 
])latinum.  On  bringing  the  two  metals  in  contact  the  electrometer 
remained  at  zero  ;  but  on  their  being  I'ubbed  together  a  marked  devia- 
tion was  observed.  M.  Blondlot  thinks  that  the  effect  is  not  thermo- 
electric, as  the  current  is  in  the  opposite  direction  to  that  which  would  be 
set  up  by  heat. — "  La  Lumiere  Elcctric(ue." 

Electric  Paper. — It  is  well  known  that  ordinary  letter  paper  if  rubbed 
acquires  electric  properties.  M.  Wideman,  however,  has  found  that  if 
one  takes  Swedish  filter  paper,  or  this  paper  laid  between  pieces  of  letter 
pajier,  and  subject  it  to  the  following  treatment  it  displays  strong  electric 
properties,  and  sparks  several  centimetres  long  can  be  obtained.  The 
paper  should  be  plunged  into  a  mixture  of  nitric  acid  and  sulphuric  acid 
of  equal  volume.  The  pajier  thus  pyroxilised  is  then  washed  in  plenty  of 
water  and  rlried.  Then  i-ub  quickly,  having  stretched  it  on  a  waxed 
cloth,  in  order  to  give  it  electric  properties.  Nearly  every  experiment 
with  static  electricity  can  be  accomplished  with  the  jjaper. 


Arrangements  for  the  Week. 

FRIDAY,  January  28th  (to-day). 

Physical  Society. 
5  p.m.     At   the    Imperial   College   of   Science,    South   Kensington, 
London,  S.W.     Papers  on  "  The  Magnetic  Separation  of  the 
Neon  Lines  and  Runge's  Rule,"  by  Prof.  H.  Nagaoka  ;    "  A 
Method   of    Demonstrating   the   Retro-active    Property   of   a 
Triode    Oscillator,"    by   C'apt.    E.    V.    Appleton :     and   "  The 
Quickness  of  Response  of  Current  to  Voltage  in  a  Thermionic 
Tube,"  by  Dr.  D.  Owen  and  Mr.  R.  M.  Archer. 
North-East  Coast  Institution  of  Engineers  and  Shipbuilders. 
7.30  p.m.     At  the  Literary  and  Philosophical  Society,  Westgate- 
road,  Newcastle-on-Tyne.     Paper  on  "  Fuel  Oil,"  b}-  Mr.  W. 
A.  White. 
SATURDAY,  J.nuary  29lh. 

Norih-East  Coast  Institution   of  Engineers  and  Shipbuilders. 
Graduate  Section. 
6.30  p.m.     At  the  Mining  Institute,  Neville-street,  Newcastle-on- 
TjTie.     Paper  on   "  Diesel  Engine   Flexibihty,"    by  Mr.   W. 
S.  Buin. 

M.ANCHE.STER    ASSOCIATION    OF    ENGINEERS. 

7  p.m.     At  the  Jlemorial  Hall,  Albert-square,  Manchester.     Paper 
on  "  Cast  Iron  v.  Semi-Steel,"  by  Mr.  E.  Wheeler. 
MONDAY,  January  31st. 

Institution  of  Electrical  Engineers.  ^Inform.al  Meeting. 

7  p.m.     At  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn 

Buildings,  Holborn.  London,  W.C.     Discussion  on  "  Possible 
Economies  in  House  Wiring,"  opened  by  Mr.  L.  Milne. 
WEDNESDAY,  February  2nd. 

Institution  of  Electrical  Engineers. 

NORTH-WESTERN    StUDENTS'    CeHTRE. 

7.30  p.m.     At  Houldsworth  Hall,  Deansgate,  Manchester.     Resolu- 
tion, "  That  Alternating  Current  is  Better  Than  Direct  Current, 
for  Industrial  Purjioses,"  proposed  by  Mr.  D.  B.  Hoseason. 
Industrial  League  and  Council. 
7.30  p.m.     At  C^axton  Hall,  Caxton -street,  London,  S.W.     Lecture 
on  "  Some  Factors  in  Present-dav  Industry,"  by  Prof.  A.  W. 
Kirkaldy,  M.A. 

Royal  Society  of  Arts. 

8  p.m..     At  John-street,  Adel|)hi,   London,   W.C.     Paper  on  "tJil 

Burning    Methods    in    \'arious    Parts    of    the    World,"     by 
Mr.  A.  F.  Baillie. 

THURSDAY,  February  3rd. 

Institution  of  Electrical  Engineers, 
Liverpool  Students'  Sub-Centre. 
7  p.m.     At  the  LTniversity.   Brownlow-strcet,    Liveqiool.     Lecture 
on  "  Lord  Keh-in,  His  Life  and  Work,"  by  Mr.  J.  A.  Robertson. 

FRIDAY,  February  4th. 

Junior  Institution  of  Engineers. 
8  p.m.     At  Caxton  Hall,  Westminster,  London,  S.W.     Lecturette 
on  "  Surface  Tensions  and  Some  of  its  Industrial  Applications," 
by  Mr.  W.  H.  Balant\-ne. 

Royal  Institution. 

9  p.m.     At    Albemarle-street.    London,    W.     Discourse    on    "  The 

Electrical  Expression  of  Human  Emotion,"  by  Dr.  A.  D.  Waller, 
F.R.S. 
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Notes. 


The.  Kelvin  Medal. 

We  are  plad  to  loarii  that  at  a  rorpnt  meeting  of  the  Awards 
Comniittcp.  whii-h  consists  of  the  Presirlents  of  the  ]iriiieipal 
J^ritish  Kni;iiieering  Institutions,  the  first  triennial  award  of 
the  Kelvin  Gold  Medal  instituted  in  1914  as  a  part  of  the 
memorial  to  Lord  Kelvin,  was  made  to  Dr.  William  C'aw- 
TiioRNE  Unwix,  F.K.S.  There  are  some  rewards  which  any 
recipient,  whatever  his  eminence,  is  further  honoured  to 
receive.  There  are  others  which  derive  tlic  greater  part  of  their 
glamour  from  the  names  of  those  to  whom  they  have  been 
awarded.  It  will,  we  think,  he  conceded  that  the  Kelvin 
medal  should  be  a  happy  combination  of  both  these  classes. 
an<l  that  Dr.  Unwix  should  be  the  first  of  a  long  line  of  Kelvin 
medallists  who  will  both  give  to  and  receive  honour  from  this 
award.  This  Dr.  UxwiN  himself  undoubtedly  does,  and  it  is 
hardly  necessary  in  The  ELECTRiriAX  to  say  anytliing  about 
ills  achievements  in  engineering,  either  directly  or  in  the 
even  greater  field  of  teaching  others  to  achieve,  but  we  mav 
quote  with  approbation  the  words  of  the  committee  that 
'-'  after  their  consideration  of  representations  received  from 
leading  engineering  bodies  in  all  parts  of  the  wqrld,"  they 
found  Dr.  Uxwix  •  the  most  worthy  to  receive  this  recog- 
nition of  pre-eminence  in  the  branches  of  engineering  with 
which  Lord  Kelvix's  scientific  work  and  researches  were 
closely  identified.''  We  understand  that  arrangements  for 
the  presentation  o"f  the  medal  will  be  announced  shortly,  and 
we  ho])e  that  they  will  be  worthy  of  the  occasion.  It  has  long 
been  a  slur  on  this  country  that  not  sufficient  public  recog- 
nition is  given  to  the  great  work  done  for  civilisation  by.engi- 
neers.  The  presentation  of  the  Kelvin  medal  will  offer^a 
>  hance  of  altering  this. 


The  Reorganisation  of  Electricity  Supply. 

Fko.m  the  report  of  the  proceedings  at  the  public  inquiry 
into  the  re-organisation  of  electricity  supply  in  West 
Lancashire  and  on  the  Merseyside  it  will  be  gathered  that  the 
Electricity  Commissioners  are  making  a  thorough  investigation 
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of  the  whole  situation  in  that  area  and  that  they  apjiear  to 
be  inclincrl  to  base  their  decision  upon  the  re(juireinent.s 
of  the  entire  district.  We  sincerely  hope  that  this  will 
prove  to  he  the  case,  for  we  have  had  too  much  jiarochialism 
in  the  supply  industry  in  the  past,  and  any  purely  ohstrtictivc 
tactics,  wliether  by  local  authority  or  company,  should  not 
receive  the  slightest  countenance  at  this  stage.  In  this 
particular  instance  the  principal  point  to  be  decided  is  which 
of  the  two  schemes  will  be  the  more  economical.  Important 
as  this  is,  however,  our  sympathies  arc  with  Mr.  H.  Dickixsox, 
the  engineer  lesponsible  for  the  larger  scheme,  who  was  called 
upon  suddenly  for  a  statement  showing  how  much  of  the 
programme  he  proposed  would  be  carried  out  in  the  first, 
second  and  third  years,  how  much  money  would  be  siient  in 
those  years,  and  how  it  was  jiroposed  to  find  the  nujuey. 
Th  s  sort  of  conundrum  requires  time  to  answer,  and  we  are 
not  therefore  surprised  that  the  figures  were  not  immediately 
forthcoming.  In  view  of  the  existing  .state  of  the  law  and  of 
the  lack  of  control  of  the  promoters  of  the  scheme  over  the 
existing  undertakers  in  the  district,  it  is  a  little  difficult  to 
see  how  they  can  ever  be  forthcoming  until  the  .Toint 
Autliority  relinquishes  the  ghostly  for  the  material  form,  though 
doubtless  approximate  estimates  could  be  furnished. 


Co-operation  the   Main  Thing. 

We  notice  that  nothing  definite  was  §tated  as  to  how  the 
transfer  of  the  generating  stations  was  to  be  efltected,  but  the 
scheme  is  based  on  the  acquisition  of  the  existing  stations, 
and  the  main  thing  is  therefore  to  obtain  the  co-operation 
on  an  equal  basis  of  the  various  local  authorities  in  the  area, 
that  is  to  avoid  the  suspicion  of  dictation  from  Liverpool 
Corporation  or  from  any  other  authority.  Wc  are  convinced, 
moreover,  that  Mr.  Dickixsox's  scheme,  notwithstanding  the 
destructive  critici.sni  of  some  of  the  counsel  engaged,  is  in  the 
main  a  good  one,  and  that  it  would  at  least  effect  a  considerable 
economy  in  the  supply  of  electricity.  If  the  hard-headed 
manufacturers  and  business  men  of  Lancashire  are  once 
satisfied  that  they  are  going  to  get  a  cheaper  and  better  supply, 
the/  will  become  customers  of  the  -Joint  Authority  and  the 
demand  for  electrical  energy  will  grow  rapidly.   This  is  already, 
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we  are  glad  to  see,  the  declared  attitude  of  the  directors  of 
the  Manchester  Ship  Canal  Company,  and  their  example  is 
a  good  augury  for  the  success  of  what  we  expect  will  be  the 
first  Joint  Electricity  Authority  to  be  formed  in  England. 
Though  the  inquiry  has  been  adjourned  to  a  later  date  in 
order  to  prepare  proposals  for  financing  the  scheme,  we  do 
not  anticipate  any  diflficiilty  on  this  point  provided  the 
Electricity  Supply  Bill  is  passed  within  the  next  two  or  three 
months. 


Electric   Traction  in   Bavaria. 

In  pre-war  days  Germany  used  to  be  held  up  to  British 
electrical  engineers  as  a  shining  example  of  efficiency  in  all 
branches  of  the  industry,  and  particularly  in  the  field  of  electric 
traction.  If,  however,  we  admit  this  superhuman  quality 
in  our  late  enemies,  some  explanation  is  surely  required  for 
the  small  progress  which  has  been  made  in  converting  their 
railways  from  steam  working.  The  most  obvious  explanation 
is,  of  course,  the  war,  but  an  interesting  article  in  a  recent  issue 
of  the  "  Railway  Gazette  '"  shows  that,  as  far  as  Bavaria  at 
least  is  concerned,  this  is  not  the  only  reason,  and  that  the 
delay  is  also  due  to  bureaucratic  interference,  and  to  opposition 
from  vested  interests.  As  long  ago  as  1908  we  described  in  The 
Elkctriciax  an  extensive  scheme  for  the  application  of  electric 
traction  to  certain  portions  of  the  Bavarian  State  railwav 
.system.  Up  to  the  present,  however,  nothing  has  yet  been 
done,  though  financial  considerations  are  now  bringing  the 
matter  to  a  head,  and  American  interests  are  arranging  for  a 
loan  of  20,000,000  marks,  which  sum  is  to  be  used  for  carrying 
out  the  electrification  of  the  railways,  and  for  the  development 
of  water  power.  In  other  words  Bavaria  has  been  reduced  to 
pawning  her  water  powerand  her  railways  to  the  United  States 
in  order  that  they  both  may  be  develojjed  in  a  way  necessary 
to  her  well-being. 


The  Export  of  Water   Power. 

Before  this  solution  was  arrived  at  it  had  been  suggested 
that  Switzerland  might  come  to  the  helji  of  Bavaria  by  sujiply- 
ing  her  with  electricity  from  her  surplus  water  power.  For 
various  reasons  this  solution  is  no  longer  possible,  and  indeed 
Switzerland  is  also  thinking  of  following  Bavaria's  example 
and  of  negotiating  a  loan  in  the  United  States  for  the  purjjose 
of  developing  her  water  power  re.sources  for  her  own  use.  It  is 
hardly  likely  that  either  Bavarian  or  Swiss  interests  will  view 
this  arrangement  with  any  great  complacency,  and  that 
attitude  is  likely  to  be  shared  by  British  financial  houses. 
Indeed  we  are  glad  to  learn  that  stejjs  are  being  taken  by 
certain  British  companies  to  tempt  the  Bavarians  with  a 
lower  rate  of  interest  than  the  Americans  seem  able  to  oilier, 
and  we  sincerely  hope  that  this  chance  of  obtaining  what  should 
be  a  most  fruitful  market  and  useful  sphere  of  activitv  will  not 
be  neglected. 


Increases  in  Gas  Prices. 

There  is  at  the  present  time  great  consternation  among  gas 
consumers  all  over  the  country,  at  which  we  are  not  surprised. 
For  during  the  past  few  months  some  of  the  supply  companies 
have  been  frankly  putting  up  their  prices  while  others,  following 
a  course  permitted  by  recent  legLslation,  have  been  changing 
over  to  new  systems  of  charging,  a  policy  which  has  the  dual 
result  of  puzzling  the  consumer  and  of  more  or  less  camou- 
flaging an  increase.  Now,  while  we  have  always  deprecated 
comparisons  between  the  cost  of  electricity  and  gas  based 
purely  on  the  selling  prices  of  these  commodities,  there  are  times 
when  such  comparisons  are  not  without  their  utility,  and  at 
jiresent  there  are  many  cases  where  it  can  be  shown  there  is  a 
direct  saving  on  the  revenue  account  by  using  electricity  for 


domestic  purposes,  rather  than  gas.  The  figure  of  merit, 
given  by  dividing  the  price  per  unit  of  electricity  in  pence  into 
the  price  per  1.000  cubic  ft.  of  gas  in  pence,  is  one  way  of  doing 
this.  Where  this  figure  is  between  24  and  30  a  domestic 
electric  load  should  be  easily  obtainable,  and  the  ease  increases 
as  the  figure  of  merit  rises.  Supply  engineers  who  are  anxious 
to  develop  their  domestic  load  might  note  and'  act  accord- 
ingly. * 


A  Word  of  Warning. 

A  WORD  of  warning  is,  however,  necessary  in  this  connection. 
Some  undertakings,  especially  the  smaller  ones,  .see  in  in- 
creased gas  charges  only  an  excellent  chance  of  revising  their 
own  tariffs  in  an  upward  direction.  This  is  doubly  a  bad 
policy,  for  such  undertakings  usually. operate  in  areas  where 
there  is  a  fair  lighting  load,  but  so  far  little  or  no  domestic 
load.  To  increase  the  lighting  charges  is,  therefore,  to  offend, 
and  perhaps  to  reduce,  the  majority  of  their  best  paying  con- 
sumers, while  to  increase  the  charges  for  heating  and  cooking 
affects  a  very  much  smaller  proportion  of  their  revenue.  Yet 
a  little  consideration  will  show  that  to  act  in  this  way  is  a  most 
short-sighted  ]iolicv,  as  while  the  domestic  load  is  no  doubt 
small  at  present  (even  smaller,  perhaps,  than  it  need  be),  it 
will  inevitably  be  the  load  which  will  develop  most  in  future, 
and  taken  in  hand  even  now  will  prove  a  very  satisfactory 
revenue-prodXicing  proposition.  These,  then,  are  good  reasons 
for  its  encouragement,  and  if  any  revision  of  prices  is  necessary 
it  would  be  better  to  deal  more  drastically  with  the  purely 
lighting  consumer,  whose  load  factor  is  lew,  than  to  stunt 
the  growth  of  a  very  promising  plant  before  it  has  had  time 
to  develop. 

The  Legality  of  Retrospective  Increases. 

This  argument  applies  with  greater  force  to  the  procedure 
which  has  been  adopted  at  Kingston-on-Thames,  where  not 
only  have  the  charges  for  electricity  been  increased  under  the 
Statutory  Undertakings  (Temporary  Increase  of  Charges) 
Act,  1918,  but  these  increases  have  been  dated  back  to  Sep- 
tember .30th  last.  Admitting  for  the  moment  that  the  in- 
creases are  nece.ssary  to  meet  the  higher  costs  of  fuel,  salaries, 
wages  and  other  charges,  this  is  no  excuse  for  the  fundamental 
injustice  to  the  consumer  which  is  contained  in  the  procedure 
which  we  have  outlined,  and  we  very  much  doubt,  besides 
being  unjust,  whether  it  is  legal.  In  pre-war  days,  certainly, 
before  commencing  .supply  electricity  undertakers  were  re- 
quired to  give  notice  to  the  local  authority  by  what  methods 
they  proposed  to  charge  and  to  give  a  month's  notice  both  to 
the  local  authority  and  to  every  consumer  before  that  method 
was  changed.  Why  should  it  be  any  different  now-?  War 
conditions,  D.O.R.A.  Regulations  and  departmental  orders 
have  accustomed  us  to  high-handedness  from  both  Govern- 
ment and  municipal  authorities,  but  surely  the  time  has  now 
come  when  all  such  irregular  and  bureaucratic  methods  should 
be  discarded  and  we  should  return  to  governance  according 
to  the  common  law  of  the  land.  So  strongly  do  we  feel  on  this 
subject  that  if  we  were  consumers  in  the  King.ston  area  (which 
we  are  glad  to  say  we  are  not)  we  shoidd  be  disposed  to  chal- 
lenge not  only  the  legality  of  the  order  but  the  decision  to 
make  the  charges  retrospective.  At  its  best  it  is  very  bad 
business. 

The  Need  for  Automatic  Train  Control. 

The  accident  which  occurred  between  two  passenger  trains 
between  Vauxhall  and  W^aterloo  stations  on  the  London  t^ 
South  Western  Railway  on  November  20th  last  is  of  interest 
to  electrical  engineers  for  two  reasons.  The  minor  is  that  one 
of  two  trains  involved  was  electrically-operated,  and  the  major 
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is  tliut  the  jiccident  could  luivc  been  prevented  had  electrical 
sigiulling  apparatus  been  more  widely  employed.  At  the 
puiiit  where  the  accident  (M-curred  the  two  u])  tracks  of  the 
Windsor  line  converge  into  one,  and  during  the  rush  hours 
in  the  morning,  when  the  accident  occurred,  it  happens  that 
two  trains  often  arrive  at  the  point  of  convengence  almost 
siMiultaneously,  and  delay  to  one  or  other  occurs.  On  this 
occasion  •lino  clear"  had  been  given  to  the  electric  train, 
when  a  stean\  train  overran  signals  at  danger,  and  collided 
with  it,  slightly  damaging  one  of  the  coaches.  Fortu- 
luitclv  the  promptness  of  the  signalmen  concerned  and  of  the 
^iiard  of  the  steam  train  prevented  the  accident  being  very 
much  more  of  a  disaster  than  was  actually  the  case.  We  arc 
<;lad  to  see  in  his  report  that  the  inspecting  officer.  Major 
li.  L.  JIai.i.  describes  the  accident  as  one  which  would  have 
been  prevented  by  the  use  of  a  system  of  automatic  train 
control,  and  he  proposes  to  bring  it  to  the  notice  of  the  Com- 
mittee which  is  sitting  to  consider  this  subject.  We  hojie  it 
will  help  to  arrive  before  long  at  a  definite  conclusion  on  this 

important  question. 

■ 
Protection  of  Ratepayers. 

In  these  davs  of  rapidlv  rising  rates  and  extravagant  public 
expenditure  any  proposals  for  checking  increases  arc  welcome. 
It  is  doubtful,  however,  if  some  of  the  recommendations  of  the 
Select  Committee  on  the  procedure  governing  Bills  which 
involves  charges  on  the  rates  will  do  much  to  help  the  un- 
fortunate ratepayer,,  and  though  it  is  a  healthy  sign  that  our 
pundits  admit  the  ratepayer  needs  protection,  tlie  proposal 
to  allow  a  loous  standi  against  a  private  bill  to  100  electors  or 
to  one-twentieth  of  the  total  number,  will  be  more  an  encourage- 
ment to  wilful  obstructionists  of  useful  public  schemes  than 
anything  else.  At  present  the  public  are  sufficiently  protected 
by  the  Borough  Funds  Acts,  1872  and  1903,  and  by  other  acts 
as  well  by  the  standing  orders  of  both  Houses  of  Parliament. 
That  this  is  so  can  be  seen  by  the  fate  of  several  of  this  year's 
[iri^-ate  bills  for  many  of  the  most  useful  measures  relating  to 
tramways,  electricity  supply,  gas,  &c.,  have  been  greatly 
modified  at  recent  meetings  of  tlie  ratepayers. 


Public  Bills  and  Government  Departments- 

What  is  really  needed  is  greater  vigilance  over  the  i)ublic 
Bills,  and  especially  those  introduced  by  Government  depart- 
ments. The  proposals  in  some  of  these  measures  frequently 
involve  a  charge  upon  the  rates,  but  it  is  seldom  that  the 
official  responsible  for  the  drafting  of  the  measure  troubles 
himself  about  the  cost  of  giving  effect  to  his  pet  ideas.  For 
this  reason  we  are  glad  that  the  Committee  reconnnend  that  in 
regard  to  bills  which  include  charges  upon  the  Exchequer,  and 
also  charges  (mandatory  or  permissive)  on  the  rates,  the  dis- 
cussion and  decision  relative  to  the  rate  charge  should  be  taken 
with  the  charge  upon  the  Exchequer  in  the  usual  financial 
resiSlutioti,  both  in  committee  and  upon  the  report  stage.  In 
Bills  where  the  charges  fall  only  upon  the  rates, they  also  suggest 
that  a  tinancial  resolution  should  be  moved  in  the  committee  of 
the  whole  House  subsequent  to  .second  reading,  and  that  the 
estimated  rate  expenditure  for  the  year  should  be  included  in 
the  memorandum  issued  by  the  Chancellor  of  the  Exchequer 
before  the  Budget.  Though  the  Committee  did  not  cons'der 
the  question  of  the  growing  charges  imposed  upon  local 
authorities  by  some  of  the  administrative  regulations  of 
(Government  departments,  this  is  an  important  matter  which 
will  also  have  to  be  considered  by  those  who  wish  to  economise 
the  resources  of  the  country. 


questions  which  have  arisen  out  of  the  tramway  emjiloyecs' 
claim  for  a  national  incieasc  in  wages  has  .so  far  disclosed  an 
enormous  amount  of  infornuition,  which  will  rather  obscure 
than  elucidate  the  points  at  issue.  If  this  is  not  the  object 
of  this  flow  of  talk  (we  are  not  quite  sure  what  the  object  is), 
we  recommend  all  those  concerned  in  putting  forward  tlie 
employees'  case,  from  Mr.  Bevin  downwards,  to  study  some 
elementary  book  on  the  rules  of  evidence,  or,  if  that  be  too 
dull,  to  read  or  re-read  tJie  proceedings  in  the  immortal  trial 
of  Bardell  v.  Pickwick.  For  really,  in  a  wages  question,  to 
vilify  the  various  tramway  authorities  because  they  refuse 
to  discuss  the  proposed  increases  with  the  men,  to  say  that  this 
|)olicy  is  wrecking  the  whole  ])rinciple  of  Whitleyism,  to 
describe  the  ])ast  financial  policy  of  the  various  tramway  under- 
takings as  all  wrong,  and  to  appeal  to  the  sentimental  side  of 
the  Court  by  producing  tramwaymen's  wives  to  testify  how 
ditTicult  it  is  for  those  engaged  in  this  industry  to  live  ujion 
their  present  stipend,  while  no  doubt  excellent  stage  manage- 
ment, does  not  really  advance  the  cause  it  is  sup])osed  to  assist. 
This  is  not  to  saj  that  we  do  not  welcome  the  fullest  investi- 
gation into  the  present  condition  of  the  tramway  industry', 
because  such  investigation  can  only  disclose  the  really  deplor- 
able state  of  affairs  into  which  many  undertakings  have 
fallen. 


The  Real  Question. 

But  the  present  Court,  which  has  no  means  of  enforcing  it* 
decisions  and  recommendations,  must  not  forget  that  the  real 
question  that  it  must  determine  is  the  ability  of  the  tramway 
undertakings  to  pay  further  increases.  To  recommend 
increases  without  being  sure  of  that  ability  would  be  fatal  to 
both  parties.  For  these  undertakings  are  not  directly  pro- 
ductive concerns,  and  it  is  not,  therefore,  possible  for  the 
employees  to  secure  higher  wages  for  themselves  and  financial 
stability  for  the  concern  by  increased  production.  It  is  true 
that  increased  wages  up  to  a  certain  point  can  be  counteracted 
by  raising  the  fares,  but  the  limit  to  this  policy  is  soon  reached, 
and  already  the  effect  in  some  cases  has  been  to  reduce  the 
number  of  passengers  carried  and  to  bring  about  a  falling  off 
in  the  revenue.  Anv  further  increases  would,  therefore,  mean 
a  further  progress  downhill,  especially  in  smaller  towns,  where 
passengers  will  find  it  cheaper  and  more  healthy  to  buy  a 
bicycle  on  the  instalment' system  than  to  travel  in  the  cars. 
It  is,  therefore,  becoming  more  and  more  evident  that  an 
elementary  course  in  economics  is  necessary  for  those  who  are 
advising  the  tramwaymen  to  ask  for  more  wages  at  the  present 
time.  If  this  inquiry  makes  this  clear,  it  will  at  least  have 
fulfilled  one  important  function.  But  we  are  not  very  op- 
timistic. 


Tfie  Tramways  Inquiry. 

The  Court  of  Inquiry  which  has  been  assembled  under  the 
chairmanship  of  Sir  Uavid  Hauuel  to  inquire  into  various 


Thi  Re-Modelling  of  the  National  Council. 

The  movement  towards  the  reconstitution  of  the  National 
Council  for  the  electricity  supply  industry  by  drawing  its 
menibers  from  the  thirteen  district  councils,  to  which  we 
referred  last  week,  has,  we  understand,  a  parallel  in  the 
Whitley  Council  for  the  non-trading  municipal  services.  The 
district  councils  in  question  oljject  to  accei)ting  the  ruling 
of  their  national  council  on  the  score  of  inadequate  represen- 
tation on  that  Council.  That  is,  there  is  in  both  cases  a  feeling 
that  the  National  Council  should  be  a  body  "  derivative  " 
from  the  district  coimcils  and  not  a  separate  constitution. 
Whether  or  not  this  result  will  be  obtained  in  the  electricity 
supply  industry  is  now  to  de])end  on  the  votes  of  the  dis- 
trict councils.  We  believe  opinion  is  very  much  in  favour 
of  reconstitution  either  on  these  lines  or  on  the  lines  of  the 
alternative  j)roposal  which  has  been  put  forward  by  the 
employees"  side  of  the  National  Joint  Board  of  Employees  and 
Staff  Members  of  the  electricity  supply  industry  in  No.  6  area. 


148 


THE  ELECTKICIAN. 


Februakt  4,  1921. 


This  ^proposal  takes  the  form  of  a  reconimuiidation  that  all 
future  questions  of  conditions  of  employment,  remuneration 
and  other  vital  matters  should  be  referred  to  the  District  Joint 
Boards  of  the  National  Board  before  any  definite  decision  is 
reached.  The  question  is  the  more  interesting  as  it  is  likely 
that  what  happens  in  the  electricity  supply  industry  will  not 
be  without  considerable  influence  on  events  in  the  history 
of  the  niuniciiial  non-trading  councils  which  we  have  already 
mentioned  One  thing  is  certain,  that  the  widespread  concern 
which  is  being  taken  in  this  question  at  least  shows  that  the 
Whitley  scheme  is  in  no  danger  of  languishing  in  the  elec- 
tricity supply  industry,  and  this  in  itself  is  a  good  thing. 

m 

Mechanical  Standardisation  of  Mo'.ors. 

The  dithculty  with  the  Englishman  is  that,  as  Mr.  Jekomk 
K.  JEROiME  onctt  remarked,  "  he  has  too  much  ego  in  his 
cosmos."  This  drawback  is  particularly  evident  when 
the  mechanical  details  of  motor  design  and  coiistruction  are 
considered.  Standard  voltages  and  frequencies  are,  it  is  true, 
ideals  for  the  future,  and  we  have  already  made  some  advances 
in  counection-  with  such  questions  as  temperature  rise,  but  a 
good  deal  more  might  be  done  than  is  being  done  in  stand- 
ardising such  things  as  brush  holders,  oil  rings,  bearings, 
heights  of  shaft  centres  and  other  similar  details.  The  present 
variety,  while  a  testimony  to  the  ingenuity  of  our  designers  and 
manufacturers,  is  really  only  another  way  of  building  up  costs 
and  lessening  production  at  a  time  when  it  is  eminently  neces- 
sary to  reduce  the  one  and  raise  the  other.  Such  a  standard- 
isation would  for  one  thing  mean  a  reduction  in  the  cost  of 
labour,  and  for  another  the  elimination  of  a  number  of  unne- 
cessary patterns,  jigs  and  tools.  Simphfication  is  much  harder 
to  achieve  than  complication,  but  is  a  point  to  which  a  good 
deal  of  attention  might  well  be  paid  at  the  moment. 


Electro-Textile  Progress. 

This  issue  of  The  Electrician  is  the  third  that  we  have 
specially  devoted  to  a  consideration  of  the  application  of  the 
electric  drive  to  the  operation  of  textile  machinery.  We 
have  been  told  that  this  is  quite  the  wrong  time  to  publish 
such  an  issue,  because  the  textile  industry  of  this  country 
and  the  world  at  large,  for  causes  into  which  we  need  not  go, 
is  in  the  doldrums,  and  that  the  revival  ^¥hich  seemed  a  week 
or  two  ago  to  be  imminent  has  turned  out  only  to  be  a  false 
start. 

A  Way  out  of  the  Slu.mi'. 

But  wliih'  agreeing  that  the  textile  indu.stry  is  experiencing 
a  slump  (if  the  luost  acute  kind,  we  cannot  admit  this  to  be 
any  reason  why  we  should  not  discu,ss  the  part  which  electricity 
is  ])Iaying,  and  is  likely  to  play,  in  the  development  of  that 
industry  and  why  we  should  not  show  how  a  good  deal  of  the 
present  depression  may  be  alleviated  by  the  more  general 
employment  of  the  electric^  drive.  Indeed,  if  there  is  one 
thing  more  than  another  which  stands  out  clearly  in  the  articles 
and  information  which  we  publish  in  this  i.ssue  it  is  that  after  a 
great  .struggle  the  electric  drive  has  proved  its  right  to  a  place 
in  the  textile  industry  and  that  present  conditions,  though 
this  may  not  be  immediately  evident,  will  only  serve  to 
emphasise  its  usefulness.  Though,  therefore,  conditions  are 
very  different  from  what  they  were  this  time  last  year  and  we 
can  no  longer  write  that  the  textile  industry  is  booiriing ;  and 
while  we  have,  on  the  face  of  it,  every  reason  for  being 
pessimistic,  we  can  assure  our  readers  that  we  are,  as  a 
matter  of  fact,  quite  ojrtimistic. 


Electricity  the  Best  Form  of  Motive  Power. 

In  our  last  textile  issue  we  also  made  the  statement  that 
it  had  been  proved  without  a  manner  of  doubt  that  electricity 
was  the  best  form  of  motive  power  to  use  in  a  textile  factory. 
That  statement  still  stands  in  all  its  truth  and  is  now  so 
evident  that  it  is  hardly  necessary  to  enlarge  upon  it  further. 
It  may,  however,  be  said  that  the  success  of  the  electric  drive 
is  not  entirely  due  to  economic  reasons,  but  is,  in  fact,  a  result, 
as  Mr.  J.  R.  Handles  points  out  in  liis  article  on  another 
page  of  this  issue,  of  the  .study  of  the  application  of  the  electric 
drive  to  textile  mills  along  true  lines  of  research.  Much  of 
this  preliminary  work,  apart  from  its  bearing  on  the  success 
or  otherwise  of  the  employment  of  electric  driving,  may 
eventually  result  in  changes  in  textile  machincr)  of  a  far- 
reaching  character,  especially  as  the  time  is  now  coming  when 
more  and  more  true  electric  mills,  like  that  which  is  now  being 
erected  at  Rochdale  by  the  Dunlop  Rubber  Company,  will 
be  completed  in  which  full  advantage  can  be  taken  of  the 
economies  and  conveniences  given  by  that  form  of  drive  in  a 
way  that  has  not  been  possible  where  conversions  or 
semi-conversions  of  older  mills  have  been  the  rule. 

Many  Injeresting  Problems  to  be  Solved. 

But  satisfactory  development  means  that  there  are  still 
many  interesting  problems  to  be  considered  and  solved. 
There  is,  first  of  all,  the  question  of  speed,  to  which. we  referred 
last  year.  As  regards  constancy  of  speed,  there  i.s  uo  doubt 
that  the  electric  drive,  whether  it  be  applied  to  individual 
machines  or  groups  of  machines,  offers  advantages  which  are 
obtainable  in  no  other  way.  This  point  is  discussed  in  all  its 
bearings  and  from  many  points  of  view  in  several  of  the 
articles  which  are  published  in  this  issue.  Indeed,  like  the 
question  of  whether  it  is  best  for  a  mill  to  install  its  own 
generating  plant,  or  whether  it  is  better  to  obtain  a  supply 
from  the  public  mains,  it  is  a  perennial  problem  wliich,  whatever 
its  practical  value,  can  always  be  theoretically  discussed 
without  becoming  dull. 

Experience,  however,  goes  to  show  that  the  individual 
drive  is  being  increasingly  used  for  light  work  and  even,  as 
Mr.  G.  F.  Sills  points  out,  for  heavy  work,  mainly  because  it 
offers  advantages  which  may  be  roughly  summarised  as 
follows  :  a  larger  output  per  loom,  a  reduction  in  the  number 
of  breakages  owing  to  irregular  drive,  a  reduction  in  tlie  time 
lost  in  stoppages,  a  cleaner  product  owing  to  the  absence  of  oil 
and  dirt  from  overhead  bearings,  and  a  freer  atmosphere,  while 
at  the  same  time  a  better  quality  of  fabric  is  woven  and  power  is 
only  consumed  while  the  machine  is  running.  In  addition,  the 
absence  of  belts  and  overhead  gearing  makes  the  weaving 
shed  a  lighter  and  pleasanter  place  to  work  in.  It  may  there- 
fore be  .'■aid  that  the  individual  drive  is  not  unlikely  to  be  the 
drive  which  will  be  generally  adoj^ted  in  future,  though  where 
old  mills  are  being  converted  to  electric  working,  group  opera- 
tion may  continue  to  be  used  for  some  time,  especially  on  ring 
frames. 

The  Questiox  of  GCaring. 

An  interesting  question  in  this  connection  is  one  which  i.s 
discussed  both  by  Mr.  Sills  and  by  Mr.  <i.  S.  Shar.man  : 
that  of  the  best  type  of  gearing  to  use  between  the  motor  and 
the  machine  which  it  is  driving.  Mr.  Sills  gives  a  number  of 
reasons  why  it  is  better  to  use  modern  machine-cut  .gearing 
rather  than  the  belt  drive,  and  supports  these  reasons  by  actual 
examples  of  work  that  have  been  satisfactorily  carried  out 
in  this  way.  These  reasons  may  be  summed  up  in  the 
two  phrases,  "'  economy "  and  "  increased  production.  ' 
Mr.  Sharalan  argues  on  the  same  side,  pointing  out  that 
modern    geaiing    is    very    different    from    that    employed    at 
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tlic  time  when  it  was  not  uuusual  to  find  a  2U-[t.  wheel  ou  an 
engiiie  ilriviug  one  or  more  smaller  wheels  on  the  second  motion 
shaft,  the  whole  transmitting  power  to  the  mills  with  the 
j.'i'niTati()ii  of  a  great  deal  of  noise  and  vibration  and  losses 
as  high  as  50  per  eent.  of  the  total  power  dcvelojH'd.  Modern 
tootli  gearing  may,  in  faet,  be  etheiently  used  practieally  to 
the  exclusion  of  rope  and  belt  driving,  for  the  reason  that  it 
gives  a  more  [jositive  and  ([iiieter  drive  anil  climinati's  errors 
due  to  speed   variation. 

D.wijuiiT,  Handling  and  }Ieatin(! 
The  more  general  use  of  electricity  in  textile  mills  will  also 
mean  that  tlie  various  shops  can  be  so  laid  out  as  to  utilise 
the  greatest  po.-<sible  amount  of  daylight,  and  to  employ 
artiKeial  illumination  in  the  most  efficient  and  ecoiiomical 
way.  This  is  by  no  means  tlie  case  at  present.  It  will  also 
mean  that  materials  can  be  better  dealt  with  and  the  use  of 
electric  lieating  developed.  The  former  cpestion  is  one  that 
modern  labour  dithculticvs  will  force  to  an  almost  automatic 
solution,  and  the  advantages  of  so  dealing  with  goods  will  thus 
become  almost  equally  obvious  to  textile  manufacturers,  as 
they  are  to  readers  of  The  Electkuian.  Electric  heating 
is  not  likely  to  find  its  place  without  a  greater  struggle,  for 
reasons  not  ujiconnected  with  the  conditions  under  which 
textile  work  is  best  carried  ou.  Nevertheless  it  is  already 
being  employed,  and  we  are  interested  to  learn  that  there  is  at 
least  one  mill  now  in  course  of  erection  where  electric  heating 
will  be  adopted.  We  have  no  doubt  that  the  results  obtained 
there  will  lead  to  this  progressive  example  being  followed  in 
many  other  eases. 

Details  of  Power  Consumption. 

The  question  of  the  power  consumed  in  the  various  textile 
operations  is  a  matter  about  which  we  require  more  information 
and  U[)on  which,  therefore,  research  might  very  well  be  under- 
taken. As  Mr.  Randles  rightly  says,  co-operation  between 
mill  designers  and  electrical  engineers  is  of  the  utmost  im- 
jiortance,  so  that  each  may  learn  the  lessons  which  there  are 
undoubtedly  waiting  to  be  learned  from  the  other.  Another 
argument  in  favour  of  accurate  measurement  of  the  power 
consumed  not  only  for  purposes  of  test,  but  as  a  matter  of 
routine,  is  that  in  no  other  way  can  the  machinery  be  so  easily 
maintained  in  good  running  condition,  while  the  comparison 
of  various  makes  of  the  same  class  of  machine  is  also  ea.sily 
efiected,  and  unnecessary  expenditure  thereby  avoided. 

The  textile  industry  and  the  problems  which  have  to  be 
solved  by  those  interested  in  the  introduction  of  the  electric 
drive  into  it,  are.  however,  not  confined  to  this  country,  and 
the  two  articles  by  Mr.  Frank  Nasmith  and  Mr.  \V.  D.  Fo.\ 
respectively,  which  deal  with  the  way  in  which  this  work  is 
lieing  carried  out  in  the  United  States,  and  in  Germany,  are 
therefore  likely  to  be  of  interest.  While  going  outside  what-may 
l)e  called  the  strictly  textile  field  we  also  publish  articles  by 
Messrs.  T.  WooiJHou.SE  and  P.  Kiluouk  ou  the  application  of 
electricity  to  driving  machines  in  the  jute  industry,  and  by  Mr. 
E.  E.  Fuller  on  the  important  allied  ((Uestion  of  the  use  that 
can  be  nuide  of  the  electric  drive  in  paper  making. 

The  Electricity  Supply   Engineer's  View. 

Turning  from  the  manufacturer's  to  the  su[)ply  engineer's 
pointof  view,  it  will  be  found  from  the  opinions  that  are  given 
on  another  jiage  of  this  issue,  that  while  there  is  not  a  little 
natural  pessimism  there  is  also  a  good  deal  of  ojitimism,  and 
it  is  interesting  to  note  that  in  spite  of  the  many  arguments 
against  the  electric  drive,  arguments  which  arc  sometimes  so 
good  as  to  appear  almost  unanswerable  it  is  "coming  more  and 


more  into  use,  and  is  likely  to  show  an  ever  increasing  develop- 
ment. In  fact,  as  Mr.  Kudd,  of  Ilochdalc,  says,  if  the 
evideiue  against  the  j)ossibility  of  extending  the  use  of  elec- 
tricity to  the  textile  trades  had  been  true,  most  Lancashire 
electricity  supply  engineers  would  be  comfortably  supervising 
a  2,01)0  kw.  to  3,000  kw.  station,  instead  of  being  occupied 
during  the  whole  of  their  waking  hours  in  considering  how  they 
could  best  satisfy  the  ever-inereasing  demands  on  their  [)lants. 
Mr.  UuuD  attributes  the  greater  use  of  the  electrie'drive  to  the 
forced  reduction  in  the  hours  of  working  in  the  nulls,  a  reduction 
which  has  meant  a  corresponding  decrease  in  production,  and 
to  the  subsequent  necessity  on  the  part  of  the  textile  manu- 
facturer to  install  additional  machinery  to  counteract  this.  To 
erect  steam  engines  as  was  done  in  tlie  past  would  now  mean  a 
capital  expenditure  whiili  is  quite  prohibitive.  The  textile 
manufacturer,  therefore,  approaches  the  supply  engineer  in  a 
spirit  of  pessimism  to  find  out  to  his  surpri.se  that  he  cannot  only 
save  capital,  but  revenue  and  energy  as  well,  with  the  added 
advantages  of  increased  protluetion  and  an  entire  freedom  from 
all  res|)(msibility  as  to  power  sup])ly. 

With  this  attitude  Mr.  W.J.  H.  Wood,  of  Bolton,  and  Mr.  C.  D. 
Taite,  of  the  Lancashire  Electric  Power  Company,  entirel/ 
agree,  and  there  is  no  doubt  that  where  care  is  taken  to  con- 
sider each  case  on  its  merits,  and  a  detailed  study  is  made  of 
the  equipment  best  likely  to  solve  the  particular  problems 
met  with,  especially  with  regard  to  grouping,  more  and  more 
textile  manufacturers  will  be  encouraged  not  only  by  first- 
hand evidence,  but  by  the  results  which  their  competitors 
are  obtaining  to  adopt  the  electric  drive.  This  is  once  again 
a  case  where 'the  war  has  assisted  the  electricity  supply  in- 
dustry. 

Every  Reason  for  Optijusm. 

^  We  therefore  have  ample  reason  for  the  optimism  which  we 
expressed  above.  The  only  obstacles  which  at  present  seem  to 
stand  in  the  way  of  a  really  great  development  of  the  electrical 
and  textile  industries  in  conjunction,  once  the  present  depres- 
sion has  ])assed  away,  is  the  shortage  of  generating  ]ilant  and 
motors  which  is  being  generally  experienced,  and  the  prices 
which  are  being  charged  for  electrical  equipment  of  all  kinds. 
It  is  not  part  of  our  duty,  nor  is  it  necessary  for  purposes  of 
this  argument,  to  say  whether  these  prices  are  justified  or  are 
the  lowest  that  can  be  charged,  but  it  must  be  ])ointed  out  that 
financial  stringency,  especially  in  the  textile  industry,  is  so 
acute  at  the  present  time  that  common  prudence  forbids  the 
incurring  of  any  but  absolutely  unavoidable  expenditure. 
High  prices  are,  in  certain  districts  at  any  rate,  seriously 
militating  against  the  development  of  the  electrical  drive  in  the 
textile  industry,  and  will  continue  to  have  an  increasingly 
harmful  eftect  as  time  goes  on .  On  the  one  hand  they  render 
it  neeesi-ary  for  electricity  su])ply  undertakings  to  iiureasc 
theii  cliarges,  and  on  the  other  they  make  potential  consumers 
shy  of  sinking  so  much  capital  in  the  purchase  of  electrical 
apparatus.  It  is  easy  to  say  that  this  is  but  a  tem])o'ary 
state  of  afltairs,  but  it  must  be  remembered  that  ill  ell'ects 
caused  by  these  high  jirices  will  jiersist  for  some  time,  and  if 
therefore  during  the  next  few  years  cheap  prime  mover?  are 
obtainable  either  from  manufactureis  in  this  country  or  from 
abroad,  it  will  probably  pay  textile  manufacturers  to  install 
them  rather  than  the  electrical  drive.  These  two  points  must 
therefore  receive  attention  without  delay,  otherwise  textile 
manufacturers  will  be,  reluctantly  enough  it  be  said, 
turning  to  some  other  form  of  drive,  which,  though  not  so 
efficient  as  the  electric  motor  will  at  least  enable  them  to  ))ro- 
duce  more  goods  then  they  can  do  at  the  present  time.  Preven- 
tion of  this  liesinthehandsof  the  electrical  industry  generally 
and  steps  towards  prevention  will  bring  about  the  necessary 
cure. 
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The  Individual  Gear  Drive  for  Heavy  Looms. 


Recent    Interesting    Developments. 


By    G.    F.    SII.I.S,    A.M.I.E.E..    A.Amer  I.E.E 

N  view  of  the  considerate  amount  of  development    work 


I  which  has  been  carried  out  during  the  last  ten  years  on 
the  individual  electric  drive  for  weaving  sheds,  a  general  de- 
scription of  the  latest  improvements  of  this  type  of  drive  will 
probably  be  of  interest.  The  individual  motor  with  belt 
drive,  using  a  spring  suspension  type  base,  was  easily  adaptable 


/g"  I  Maximum 


Terminals 


77"  .AS  I  i^aximui 

i      \Slippin^ 
I  Coupling 
j  or  Bearing 
,-i_  -lit 


Space^, 

Required  \ 

to  remove ! 

Pinion     I 


I    'u- — tsi--*\     ! 

U 24-"- >J 


I  i'Si'-\  I  Slot 


Flu.   1. — English  Electric  Company's  |-H.P.  to  1|-H.I'.  Standard 
Loom  Motor  areakoed  fob  Gear  Drive. 


for  light  looms  where  the  picks  were  relatively  high,  tliat  is 
to  say,  not  below  175  ;  otherwise  the  belt  drive  ratio  was  too 
high  for  successful  working,  in  view  of  the  fact  that  alter- 
nating-current loom  motors,  for  commercial  reasons,  were 
standardised  for  a  running  speed  of  about  965  revs,  per  min. 


production  than  the  latter.  This  is  only  what  would  be  ex- 
pected, since  the  gear  drive  approaches  most  nearly  to  the  ideal 
arrangement  of  a  motor  direct  coupled  to  the  loom  shaft. 

The  Advantages  of  the  Individual  Drive. 

Perhaps  it  would  be  just  as  well  to  state  briefly  the  advan- 
tages of  the  individual  electric  gear  drive.  These  may  be 
summed  up  as  follows  : — 

1.  A  larger  output  per  loom  is  obtained.  This  can  be  safely  taken  a.s 
an  increase  of  about  10  per  cent.,  and  even  in  some  ca.ses  of  25  per  cent. 
This  is  due  to' the  increa.sed  average  speed,  and  consequently  a  greater 
number  of  picks  in  a  given  period.  As  the  motor  runs  at  a  steady  num- 
ber of  revolutions,  the  maximum  outi^ut  is  obtained  from  the  loom  during 
the  whole  time  of  operation,  whereas  it  is  well  known  that  witli  the  ordi- 
nary overhead  belt  drive  the  nunber  of  picks  varies  due  to  the  torsi  uial 
vibration  of  the  shaft.  Happing  of  belts,  variation  in  belt  slip  due  to 
atmospheric  and  other  conditions. 

2.  The  regular  speed  it  is  possible  to  obtain  reduces  the  number  of 
warp  and  weft  breakages  vei-y  considerably.  The  time  absorbed  by 
stoppages  is  considerably  reduced  owing  to  : — 

(a.)  The  shorter  time  taken  by  an  operator  to  start  the  motor  as  com- 
pared with  the  method  of  moving  the  belt  from  a  loose  to  a  fast  pulley. 

(b)  The  high  starting  torque  of  a  loom  still  further  assists  in  securing 
prompt  starts,  and  makes  it  possible  to  start  the  loom  satisfactorily 
without  assistance  with  the  lay  in  any  position. 

3.  A  cleaner  woven  product,  due  to  the  absence  of  oil  and  dirt  from 
overhead  bearings,  is  produced.  This  is  of  great  importance  in  the 
manufacture  of  delicate  fabrics. 

4.  A  cleaner  atmosphere  prevails  generally,  as  there  is  not  the  dis- 
turbance of  the  air  present  in  the  old-type  of  shed  with  the  long  overhead 
belt  drive. 

5.  A  better  quality  fabric  is  woven,  due  to  the  more  even  turning 
moment. 

().  I'ower  is  only  consumed  while  each  loom  is  mnning,  so  that  unne- 
cessary friction  losses  are  avoided,  due  to  only  part  of  the  looms  being 
in  operation  during  the  periods  of  trade  depression,  or  waiting  for  yam, 
beams,  &c.  This  feature  saved  the  country  a  considerable  amount  of 
coal  during  the'  war.  when  it  was  compulsory  to  only  run  a  certain  per- 
centage of  the  looms  in  a  shed. 

It  is  not  the  intention  here  to  go  into  the  details  on  points 
summarised  above,  although  it  might  be  stated  that  plenty  of 


Fig.  2. — Part  V'iew  of  Individual  Gear-Driven  EyurpMENTS  in  a  Braukurd  Weaving  Sued. 


For  picks  below  175  the  gear  drive  was  developed,  was  successful 
in  operation,  and  is  to-day  being  used  on  many  thousands  of 
looms  When  properly  applied,  the  gear  drive,  together  with 
its'sUpping  clutch,  the  use  of  which  will  be  explained  later,  is  a 
drive  superior  even  to  the  individual  belt  drive,  as  it  has 
been  found  that  it  gives  a  better  ■weaving  result  and  a  highei 


evidence  is  available  from  actual  use  to  uphold  the  advantages 
claimed  for. the  individual  gear  drive.  To  give  an  instance  of 
this  :  The  largest  electrical  individually-driven  weaving  shed 
in  the  country  up  to  the  time  of  the  Armistice  had  a  matter  of 
1,162  plain  narrow  reed  space  Lancashire  type  looms  indi- 
vidually belt  driven,  each  with  its  own  motor.     A  large  exten- 
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sion  was  <nntoin])Iat('il.  Tlie  owners  woiif.  into  tlic  mattor 
(Mrt'fiilly.  and  linally  ordcrod  a  fiirtlicr  570  individnally  driven 
i'i|ni|)nift)f,s,  but  witii  tlic  more  ('xpcnsivc  goar  drive,  in  spiti' 
of  the  faet  that  tlio  looms  were  of  a  rehitively  eheap  type,  arid 
were  weavins  an  article  wliiili  ilid  ncitcinninaiKl  a  hii;h  market 
jiiiee. 


Fir; 


3. — Fbost  View  of  ENULisit  KLErTnic  Companv's  Extra  Heavy 
Type  iNDivini-AT,  (Jear  Drive  for  Heavy  Looms. 


Ttte  Individual  Drive  ix  Silk  Maxufacturk. 
Fiii.  1  shows  a  view  of  the  latest  electrical  individual  "ear 
drives,  suitable  for  equipments  up  to  IJh.p.  Many  hundreds 
(if  this  particular  construction  have  lately  been  supplied  to  the 
largest  firm  of  silk  manufacturers  in  the  United  Kingdom.  A 
number  of  tlic  equipmeiits  just  ref<'rred   to  are  onlv   I  ii.F., 


Fio.  4. — P.iRTiAL  Back  and  Side  View,  illustratixc,  the  Slippixg 
Clutch  of  the  Drive  shows  in-  Fin.  3. 

from  which  it  is  easy  to  infer  that  the  buying  firm  satisfied 
themselves  beforehand  of  the  additional  advantages  of  the 
individual  gear  drive  over  the  individual  belt  drive,  viz., 
increased  production  and  better  quality  material,  as  it  has  been 


customary  in  the  past  for  i  ir.r.  individually-(lriven  eipiip- 
ments  to  be  of  the  belt  type. 

This  form  of  gear  drive  with  its  ])edi'stal  is  an  improvement 
on  a  similar  type  of  which  a  great  number  has  been  manufac- 
tured in  the  }iast,  as  it  has  been  designed  to  be  much  more 
substantial  mechanically.  The  pedestal  section  is  stiller,  and 
from  the  ])oint  of  view  of  convenience  both  to  the  buyer  and 
to  the  manufacturer,  the  pedestal  casting  is  so  arranged  as  to 
give  heights  of  centres  from  the  floor  varying  between  26J  in. 
and  30.^  in.  This  means  that  the  pedestal  casting  for  the 
whole  of  the  looms  in  a  shed  between  the  horse-power  range 
given  in  Fig.  1  would  be  the  same.  It  will  be  noted  that  the 
motor  is  held  to  the  ])ede.stal  by  means  of  a  heavy  clani]),  which 
joins  the  hinge  pin  on  to  the  outside  of  the  motor  lugs,  this 
clamp  being  adjusted  for  height  by  means  of  a  screw.  For 
height  of  centnvs  from  28J  in.  to  30i  in.  the  ]iede.stal  b(>aring 
remains  in  the  position  shown  in  Fig.  1,  but  for  height  of 
centres  from  28|  in.  down  to  261  in.  the  pedestal  bearing  is 
reversed. 

Other  improvements  are  the  stiffer  conical  pin  which  holds 
the  motor  clamp  in  position,  and  an  eye  bolt  which  is  suiiplicd 


Fi.; 


-View  of  the  In-dividcal   Extra   Heavy  Czar    Drive 

APPLIED    TO    .J.iCQrARD    LoOMS. 


to  fit  on  to  this  pin  for  carrying  the  stiffening  rod'back'toj the 
loom  frame.  A  boss  is  also  ])rovided  on  the  pedestal  .'for 
carrying  a  second  stiffening  rod  to  the  loom  frame.  'The 
centres  of  the  holding  down  foundation  bolts  are  the  same  as 
those  on  the  old  type  pedestal,  thus  allowing  the  new  tyjie 
pedestal  to  replace  the  old  type  pedestal  without  much 
alteration.  This  pedestal  is  also  designed  to  allow  of  a  loom 
"crank  shaft  speed  of  76  revs,  per  min.  The  above  gear  drive 
is  suitable  for  the  ordinary  loom. 

The  Drive  in  the  Weaving  Shed. 
Fig.  2  shows  a  view  of  a  weaving  shed  in  Bradford  equipped 
with  the  individual  gear  drive.  This  has  given  the  utmost 
satisfaction  to  its  owners  since  the  beginning  of  1916.  This 
shed  is  particularly  interesting  inasmuch  as  most  of  the 
looms  were  originally  belt-driven  in  another  shed,  and  mostly 
of  different  centre  heights,  varying  lengths  of  shaft  pro- 
jections and  different  diameter  shafts.     Some  of  these  shafts 
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were  in  bad  condition.  The  existing  looms  wore  of  different 
makes,  some  of  them  had  dobbies,  some  lind  droj)  lioxes, 
others  had  circular  boxes. 

.\lthoiigh  the  shaft  projections  were,  in  a  number  of  in- 
stances, shorter  than  the  .standard  projection  usually  required 
for  the  individual  gear  drive,  three  methods  were  employed 
to  overcome  the  difficulty.  Firstly,  |  in.  was  turned  off 
the  projecting  boss  on  the  inside  of  the  slipping  clutch,  and, 
if  this  was  insufficient,  the  pedestal  bracket  carrying  the 
overhang  of  the  loom  shaft  was  cast  with  an  offset.  If  this 
was  still  not  enough  the  outside  end  of  the  bracket  in  question 
had  its  internal  diameter  enlarged,  for  a  matter  of  a  further 
?  in. 


Fir: 


Bolt 

to  remove  \^.^^^st^^^ 
Pinion  ?  ' 

fi- — \'iEW  OF  Extra  Heavy  IxDiviDrAL  Gear  Brtve  for  Looms 
WITH  Low  Centres. 


This  shed  had  been  laid  out  with  unusually  wide  allev- 
ways,  and  gives  a  particularly  spacious  a])])e,arance,  in  fact, 
visitors  have  remarked  that  it  is  probably  the  finest  shed  of 
its  size  in  the  country.  The  weaving  manager  of  one  of  the 
largest  concerns  in  Lancashire  made  a  thorough  investigation 
of  this  shed,  and  finally  stated  that  the  gear  drive  in  question 
was  doing  all  that  had  been  claimed  on  its  behalf,  and  as  a 
result  an  order  was  given  by  his  firm  for  gear  driven  equi])- 
ments  for  a  new  shed.  Other  individually  gear  driven  sheds 
in  Bradford  might  be  mentioned  which  have  given  everv 
satisfaction,  and  at  least  one  of  them  has  resulted  in  a  repeat 
order  for  extensions  after  over  4  years'  operation.     We  mav 


that  whereas  in  Fig.  1  the  motor  is  supported  centrally,  in 
this  arrangement  for  the  extra  heavy  ty])e  gear  the  motor 
has  special  end  shields,  which  are  clamped  to  two  side  supports 
coming  up  from  the  pedestal.  The  advantage  of  this  is  that 
the  shocks  and  power  are  transmitted  froTu  the  pinion  to 
the  ball  bearing,  thence  to  the  end  shields,  and  direct  to  the 
pedestal  without  in  any  way  straining  the  stator  of  the 
motor  ;    in  the  case  of  the  gear  drive  for  the  ordinary  loom, 


Fig.  8. 


-View  of  the  Entilisii  Electric  Company's  Latest  Loom 
Switch  for  use  with  Loom  Motors. 


^ 


Fro.  7. — View  op  Loom  Motor  adapted  to  Reduction  Oeae  Drive 
for  Preparation  and  other  Machinery. 

also  mention  the  case  of  a  weaving  manager  from  Paisley 
who  contemplated  individual  belt-drive,  but  as  a  result  of 
his  visit  to  the  individual  gear  driven  shed  referred  to  above 
immediately  gave  an  order  for  his  looms  to  be  fitted  with 
individual  gear  drive. 

The  Drive  for  Heavy  Looms. 

Where  the  power  required  is  ove'r  li  h.p.,  and  particularly 

where  heavy  looms  have  to  be  driven,  an  extremely  substantial 

form  of  drive  has  been  developed,  as  shown  in  Figs.  3  and  4. 

This  has  been  in  use  for  a  number  of  years.     It  wil'  be  noticed 


as  shown  in  Fig.  1,  the  shocks  are  takeif  through  the  centre 
pivot  fixed  to  the  stator  of  the  motor.  One  might  remark 
here  that  the  arrangement  in  Fig.  1  is  quite  satisfactory  for 
ordinary  looms. 

Figs.  3  and  4  clearlv  show  the  bosses  at  the  front  and 
back  at  the  extremities  of  the  pedestal  arm.  These  are 
suitable  for  taking  |  in.  tie  rods  to  lock  the  pedestal  to  the 
loom  frame,  so  that  the  relative  movement 
between  the  spur  wheel  and  the  pinion  on 
the  motor,  even  in  the  event  of  heavy  vi- 
bration, is  kept  quite  safely  small.  The 
motor  can  be  swung  up  or  down  depending 
on  the  number  of  teeth  required  on  the 
motor  pinion,  and  it  is  possible  to  arrange 
for  a  very  low  ratio  of  reduction  to  meet 
all   commercial  requirements. 

Jacquard  Loom  Drives. 

Fig.  5  is  a  view  of  this  extra  heavy  type 
of  gear  drive,  which  has  been  running 
successfully  for  the  last  6  years,  driving 
heavy  Jacquard  looms  with  double  beams, 
WITH  Countershaft  and  two  orders  have  been  given  for  duplicate 
equipments. 

A  remarkable  instance  of  the  reliability 
of  loom  motors  can  be  given  bv  referring  to  the  first  large  indi- 
vidually driven  shed  in.stalled  in  this  country,  started  in  1911, 
where  800  individually  driven  equipments  have  been  installed. 
The  manager  of  the  shed  in  question  informed  the  writer  that 
during  this  period  they  had  not  returned  more  than  12  motors 
to  the  makers  for  repair.  On  the  basis  of  using  800  motors 
for  9  years,  we  arrive  at  the  extraordinarily  low  figure  of 
0-16  of  1  per  cent,  motors  repaired  per  annum.  Another 
proof  of  the  extraordinary  small  up-keep  cost  extending 
over  a  number  of  years  for  the  shed  in  question  is  afforded 
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by  the  following  facts  : — The  manufacturers  of  tlie  motors 
agreed  to  undertake  their  maintenance  for  the  sum  of  Is.  per 
motor  per  year  for  10  years.  At  the  end  of  the  ninth  year 
it  was  suggested  to  the  makers  of  the  motors  that  they  could 
have  the  option  of  cancelling  the  agreement  for  the  tenth 
vear,  from  which  it  obviously  follows  that  the  weaving  shed 
proprietors  were  of  the  opinion  that  the  up-keejJ  would  cost 
even  less  than  Is.  each  per  year  for  the  tenth  year. 

He.wy  Canvas  Looms. 

The  extra  heavy  type  of  gear  drive  has  now  been  success- 
fully applied  to  heavy  canvas  looms,  using  very  low  counts, 
and  one  well-known  firm  of  this  class  of  production  has 
equipped  one  of  its  sheds  with  the  gear  drive  .shown  in  Figs.  3 
and  -t.  They  have  also  other  types  of  drives  in  their  diiierent 
mills,  and  are  satished  they  are  getting  an  increased  pro- 
duction of  over  10  per  cent,  and  a  first-class  product.  This 
heavy  drive  can  be  applied  up  to  3  H.P.,  and  the  writer  has 
seen  a  verv  heavy  loom  started  up  without  any  hesitation 
with  the  crank  shaft  on  the  dead  centre,  and  with  the  lay 
in  the  front  position  ;  that  is  to  say,  the  hardest  possible 
position  for  starting.  This  was  effected  with  a  motor  using 
a  pinion  giving  a  greater  number  of  picks  than  required  for 
actual  working.  This  form  of  drive  has  also  been  successfully 
applied  to  carpet  and  lace  looms. 

It  would  not  be  permissible  to  use  a  gear  drive  of  this 
description  unless  some  means  were  provided  for  absorbing 
the  shock  on  the  motor  pinion  in  the  event  of  a  "  bang  of!," 
as  there  is  considerable  momentum  stored  in  even  a  small 
motor  rotor  running  at  965  revs,  per  min.  This  is  accom- 
plished by  the  slijiping  clutch,  shown  in  Fig.  4.  The  central 
cast-iron  boss  is  a  light  force  fit  on  the  loom  shaft  to  which 
it  is  keyed,  and  is  also  provided  with  three  studs.  The  spur 
wheel  is  bored  to  be  a  loose  revolving  fit  on  a  portion  of  the 
central  boss,  previously  referred  to,  but  is  kept  from  turning 
on  this  by  the  spring  bands  which  are  adjustable  for  tension. 
At  starting  there  should  be  no  slip,  and  the  correct  setting 
is  obtained  by  making  a  chalk  line  to  cross  the  spur  wheel 
and  central  boss  with  the  loom  stationary.  The  loom  should 
be  started  up  and  stopped  in  the  ordinary  way,  when  the 
spur  wheel  and  central  boss  should  still  be  in  the  same  relative 
l)Osition  to  one  another.  If  there  are  any  signs  of  slipping, 
which  is  clearly  indicated  by  the  chalk  line  the  springs  should 
be  tightened  until  there  is  no  movement.  With  this  setting 
there  should  be  a  relative  movement  of  1  in.  to  li  in.  on  a 
bang  off. 


Details  of  Design. 

The  small  pinioiis  on  the  motor  are  usually  of  mild  steel 
in  the  extra  heavy  typo  drive,  and  compressed  paper  for  tlie 
ordinary  type.  Samples  of  the  latter  have  been  shown  to 
the  writer  that  have  given  3  years'  service,  which  is  very 
satisfactory.  It  is  a  simple  matter  to  check  occasionally 
the  clearance  between  the  spur  wheel  and  motor  pinions 
by  means  of  a  small  gauge  made  out  of  a  piece  of  wire.  The 
loom  motors  are  specially  made  for  driving  looms,  are  totally 
enclosed  with  ball  bearings  and  grease  lubrication  requiring 
no  attention  for  long  periods.  These  motors  are  greatly 
superior  to  the  usual  commercial  motor  ;  for  instance,  the 
efficiency  and  power  factor  of  a  1-ii.p,  loom  motor  is  87  per 
cent,  and  08  respectively,  as  against  6G  per  cent,  and  O'OO 
of  the  commercial  motor  of  the  same  type.  The  starting 
torque  of  a  loom  motor  is  about  2.V  times  to  normal  type. 
The  temperature  rise  of  the  loom  motor  is  only  35°C.,  as  against 
50°C.  of  the  same  type  of  commercial  motor.  It  is  of  interest 
to  note  that  these  motors,  because  of  their  superiority,  have 
been  used  for  quite  different  work  to  that  for  which  they 
were  originally  intended,  viz.,  in  oil  refineries,  margarine 
manufacture,  for  which  their  characteristics  especially  fit 
them.  Fig.  6  shows  this  heavy  form  of  drive  vnth  height  of 
centres  as  low  as  1.5f  in.,  otherwise  the  drive  is  generally  the 
same  as  that  shown  in  Figs.  3  and  4. 

Fig.  7  shows  a  further  development  of  the  high  efficiency, 
high  power  factor,  high  starting  torque  loom  motor  up  to 
3  H.P.,  with  reduction  gear  and  a  belt  drive  which  can  be  used 
for  preparation  machinery.  In  this  case  the  countershaft 
can  be  made  to  run  at  somewhere  round  200  revs,  per  min., 
thus  enabling  very  low  driving  speeds  to  be  obtained.  A 
decided  advantage  of  this  arrangement  is  that  the  reduction 
ratio  can  be  varied  by  substituting  a  smaller  or  larger  motor 
jnnion  as  desired. 

A  New  Loom  Switch. 

Fig.  8  shows  the  latest  developments  of  the  loom  switch 
as  used  in  conjunction  with  the  individual  gear  drive,  where 
it  is  considered  advantageous  for  the  motor  to  be  stopped 
and  started  in  conjunction  with  the  loom  in  preference  to 
having  the  motor  continually  running.  The  switch  is  shown 
in  the  running  position  with  the  cover  removed.  The  lubri- 
cating rollers  which  wipe  both  sets  of  contacts  are  also  clearly 
shown. 

In  conclusion,  the  writer  would  like  to  thank  the  English 
Electric  Company  for  the  use  of  the  photographs  and  sketches 
illustrating  this  article. 


Some    Considerations   in   the   Application   of 
Electricity   to   Textile   Mills. 


r.    RANDLKS. 


IN  equipping  any  factory  with  driving  power  it  is  necessary 
to  consider  the  problem  not  only  from  the  purely  en- 
gineering point  of  view,  but  also  to  take  into  consideration 
any  special  requirements  necessitated  by  the  various  processes 
used  in  the  industry  concerned.  Careful  study  by  electrical 
engineers  of  the  various  processes  involved  in  the  manu- 
facture of  textile  goods  has,  during  recent  years,  largely 
contributed  to  the  success  which  has  been  achieved  so  far 
in  the  application  of  electrical  driving  to  textile  mills.  In 
fact,  this  study  has  been  conducted  in  somg  instances  along 
the  lines  of  true  research,  and,  apart  from  its  bearing  on 
the  success  or  otherwise  of  applications  of  electric  driving, 
may  eventually  result  in  changes  to  textile  machines  of  a 
far-reaching  character. 

In  the  majority  of  cases  in  this  country  the  electric  drive 
has  only  been  ap])lied  to  existing  mills  in  order  to  replace 
inefficient  or  worn  out  engines  and  transmissions  or  to  facili- 
tate the  driving  of  extensions.  There  are  comparatively  few 
examples  of  complete  mills  actually  designed  to  incorporate 
electric  dri\nng.     This  is,  at  least,  partly  due  to  the  fact  that 


few  new  mills  have  Ijeen  built  in  this  country  recently.  As  a 
result  in  many  cases  applications  of  the  electric  drive  have 
proceeded  along  lines  more  or  less  limited  by  the  trans- 
mission and  drives  originally  installed,  and  under  such 
circumstances  that  it  has  frequently  not  been  possible  to 
take  advantage  of  all  the  benefits  which  may  be  obtained 
from  the  adoption  of  electric  driving.  This  is  unquestionably 
the  case,  for  example,  if  slow  speed  line  shafts  of  considerable 
length  are  retained  when  a  conversion  from  mechanical  to 
electric  driving  is  made,  though  the  reasons  for  doing  so 
may  be  quite  sound.  In  such  cases  considerations  frequently 
arise  which  would  not  enter  into  the  design  of  driving  arrange- 
ments of  entirely  new  mills. 

Generated  v.  Purchased  Power. 
Certain  of  the  issues  to  be  considered,  however,  when 
equipping  a  textile  mill  with  the  electric  drive  are  similar, 
whether  an  entirely  new  mill  or  an  existing  mill  is  to  be 
dealt  with,  and  some  of  these  may  be  considered  before 
discussing  the  lay-out  of  the  various  sections  of  the  equip- 
ment   which    will    vary   according   to    circumstances.      The 
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first  question  to  arise  will  generally  be  whether  the  power 
supply  is  to  be  generated  or  purchased.  The  various  argu- 
ments for  and  against  each  have  been  discussed  at  length 
in  the  past,  and  it  is  not  proi^osed  to  repeat  them  here,  but 
it  is  worth  while  remarking  that  the  general  tendency  now-a- 
days  is  to  buy  power  whenever  possible,  rather  than  to 
generate  it ;  and  there  is  no  doubt  that  this  is  fundamentally 
correct.     The  business  of  the  management  of  a  textile  factory 
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I'lG.  1. — Motor  Corkibor  fob  Group  Drive  Weaving  Shed,  10-40  h.p. 

Motors. 


is  to  produce  textile  goods,  and  to  do  this  satisfactorily  from  a 
cDmmercial  standpoint  not  only  entails  the  closest  attention 
to  the  manufacturing  processes,  but  also  to  the  various 
markets  Iconcerned.  The  installation  of  private  generating 
plant  adds  responsibilities  necessarily  requiring  time  and 
attention  which  could  be  better  devoted  to  the  main  issues 

If  the  decision  is  in  favour  of  purchasing  power,  the  voltage 
and  frequency  adopted  must  be  the  standard  of  the  supply 
authority  from  which  power  is  purchased,  and  even  if  circum- 
stances necessitate  the  provision  of  a  private  generating 
plant,  it  will,  generally  be  advisable  to  adopt  the  standard 
frequency  and  pressure  for  the  district  in  which  the  mill  is 
situated  if  such  a  standard  exists.  Apart  from  this,  it  will 
be  found  that  a  three-phase,  400-volt,  .50-cycle  system  will 
meet  most  requirements,  the  adoption  of  this  pressure  ha\'ing 
the  advantage  that  satisfactory  lighting  between  phases 
and  neutral  at  2.30  volts  can  be  arranged  without  the  necessity 
of  installing  special  lighting  transformers.  Where  individual 
driving  is  adopted  for  weaving  sheds,  however,  the  usual 
pressure  is  200  volts,  this  being  more  suitable  for  small  high 
efficiency  motors  of  the  loom  motor  type. 

ESTI.MATE.S   OF   PoWER   REQUIREMENTS. 

Before  the  lay-out  of  a  scheme  can  be  proceeded  with, 
it  will  be  necessary  to  make  a  careful  estimate  of  the  power 
required  in  every  section  of  the  mill,  and  wherever  possible 
this  should  be  based  on  test  figures  obtained  on  exactly 
similar  machinery  to7that  which  has  to  be  driven.  A  con- 
siderable amount  of  accurate  information  as  to  the  power 
required  to  drive  almost  all  types  of  textile  machines  operating 
u  ider  various  conditions  has  been  collected   by  certain  of 


the  electricity  supply  authorities  in  the  textile  districts 
and  also  by  a  number  of  the  electrical  manufacturers,  though 
there  is  still  much  to  be  done  in  this  direction,  for  it  is  only 
by  accurate  knowledge  that  success  can  be  assured  whether 
group  driving  or  individual  driving  is  adopted.  The  sizes 
of  the  various  motors  to  be  installed  will  be  decided  from  a 
consideration  of  the  power  figures  and  will  largely  determine 
the  satisfactory  operation  or  otherwise  of  the  installation. 
Constant  speed  is  of  first  importance  in  the  majority  of 
textile  i^rocesses,  and  to  obtain  this  it  is  necessary  to  in,stall 
motors  which  will  operate  without  excessive  slip.  While 
this  result  may  be  obtained  by  installing  motors  on  the  large 
side,  care  must  be  taken  to  ensure  that  a  low  power  factor 
does  not  result.  The  increase  in  power  usually  required 
after  a  stoppage  at  the  week-end  or  on  holidays  due  to  the 
extra  tightness  of  bands,  &c.,  should  also  not  be  overlooked. 
The  fact  that  in  certain  sections  of  the  trade,  textile  machines 
run  almost  continuously  during  working  hours,  and  that  in 
the  other  cases  the  diversity  factor  may  vary  from  60  to 
90  i^er  cent.,  is  a  further  reason  for  careful  inveistigation  of 
the  power  required  in  every  instance. 

In  the  case  of  an  existing  mill  already  equipped  with 
textile  machinery  it  is  generally  found  that  the  group  drive 
system  is  more  readily  ajiplicable  and  the  sizes  of  the  various 
motors  will  be  determined  largely  by  the  lay-out  of  machinery 
and  shafting.  The  speeds  of  the  various  line  shafts,  the 
grouping  of  textile  machinery  and  the  space  available  for  the 
installation  of  motors  varies  to  such  an  extent  in  different 
mills  that  it  is  necessary  to  consider  all  the  circumstances 
in  each  case.  Generally  speaking,  however,  the  be.st  results 
have  been  obtained  by  in.stalling  motors  up  to  150  b.h.p. 
to  200  B.H.P.  in  preference  to  larger  sizes,  these  sizes  allowing 
of  a  sufficient  number  of  machines  to  be  driven  in  each,  group 
to  obtain  steady  running. 

SWITCHGEAR. 

As  regards  switchgear,  oil  break  switches  provided  with 
automatic  devices  are  desirable,  both  on  the  distributing 
switchboard  and  the  motor  control  panels  for  all  circuits 
except  the  smallest ;  considerable  trouble  and  even  inter- 
ference with  production  may  result  from  the  installation  of 
cheap  and  light  switchgear.  It  is  best  not  to  use  fuses  except 
in  the  case  of  the  smaller  motors — say,  from  20  h.p.  downwards. 


Fig.  2. — Three-phase  Four-wire  Power  A^'D  Lighting  Distribution 
Switchboard.     Controlling  Section  of  Weaving  Shed. 

For  slip-ring  motors,  oil-immersed  metallic  rotor  starters  are 
more  suitable  for  the  conditions  usually  found  in  a  textile 
mill  than  starters  of  the  liquid  type,  and  they  should  be 
mechanically  interlocked  with  their  respective  stator  switches. 
Emergency  stop  switches  should  be  placed  in  readily 
accessible  positions  to  enable  the  machinery  to  be  stopped 
quickly  in  case  of  emergency.  Such  switches  can  be  arranged 
in  series  with  the  no-volt  coil  on  the  stator  switch. 


Febki'aky   1,   I'.fJl. 


THE  ELECTRICIAN. 


155 


The  provision  of  an  ammeter  wli(>ruver  i;ossiblt!  is  to  be 
reeommeuded.  As  an^iilteruativo,  siiitiil)le  means  may  be 
provided  on  each  motor  jjiuiel  to  enable  :i  wattmeter  to  be 
readily  inserted  in  the  circuit.  Tlie  facility  with  whicli 
accurate  power  readings  can  ])o  obtained  when  electrical 
driving  is  adopted  is  a  great  helji  towards  the  maintaining  of 
machinery  in  good  condition  ;  it  will  also  assist  the  manage- 
ment in  arri\-ing  at  a  di'cision  as  to  wiiirli  ma|.-(>  of  machine  is 
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-Bank  of  2S  Power  l-'EBDiiu  Cables  in  Spinning  Mill, 
Showing  Method  of  Sipporting.  ^ 


the  most  efficient  for  any  particular  purpose.  A  case  came 
under  the  writer's  notice  .some  time  ago  of  two  similar 
machines  of  different  make  which  were  both  engaged 
on  the  same  operation,  in  which  one  required  37  per  cent, 
more  power  than  the  other.  This  actually  represented  an 
unnecessary  expenditure  of  over  £10  per  frame  per  annum,  a 
serious  matter  when  there  are  a  large  number  of  machines  of 
the  same  type  to  be  driven. 

In  laying  out  distribution  systems,  and  cable  runs,  a 
separate  circuit  should  be  provided  for  each  motor  of  about 
70  H.p.  and  upwards.  Wliere  it  is  necessarv  to  run  jjower 
cables  through  card-rooms  and  spinning-rooms,  three-core 
cables,  single-wire  armoured  with  galvanised  wire  left  bright, 
are  most  suitable,  as  they  will  be  kept  clean  and  free  from 
Huff  more  easily  than  cables  jute  served  over  all. 

The  Electrificatiox  of  \e\v  Mills. 

In  designing  the  electrical  driving  equipment  for  an  entirely 
new  )aill  the  engineer  has  the  advantage  that  he  can  have 
incorporated  in  the  design  of  the  mill  itself  features  whicli 
greatly  assist  the  success  of  the  equijnnent,  and,  on  ^,  the 
other  hand,  owing  to  the  great  convenience  of  electrical 
transmission  as  compared  with  mechanical  transmission,  it 
is  possible  for  the  architect  or  mill  designer  to  design  a  mill 
which  is  a  decided  step  in  advance  of  the  usual  design  as 
arranged  for  meclianical  drive. 

In  certain  industries,  particularly  in  the  engineering 
industries,  very  marked  advances  have  been  made  in  factory 
planning  during  recent  years,  and  it  is  not  too  much  to  say 
that  these  advances  have  been  made  possible  to  a  great 
extent  by  the  adoption  of  electric  driving.  In  such  instances 
the  layout  of  the  machinery  is  considered  entirely  from  the 
point  of  view  of  maximum  production  and  minimum  handling 
of  the  product.  Electricity  is  then  made  use  of  to  drive  the 
various  machines,  the  positions  of  which  have  already  been 
determined  by  more  important  considerations  than  the 
question  of  facility  or  otherwise  of  drive.  In  such  cases  the 
greatest  advantage  obtained  from  the  use  of  electricity  is 
jwrhaps  the  great  convenience  it  gives  in  tlie  transmission  of 
power. 

In  the  textile  industry,   however,  it  has  frequently  been 


possible  to  design  a  factory  on  such  compact  lines  tiiat 
mechanical  transmi.ssion  can  be  efficiently  ajiplied  and,  at 
the  .same  time,  a  mill  built  the  efficiency  of  which  is  high 
from  the  |)()int  of  view  of  production.  The  Lancashire 
cottbn-s])inning  mill  is  an  outstanding  e.\ample  of  this 
arrangement,  and  there  is  a  tendency  in  the  trade  to  think 
that  linality  in  mill  design  has  l)een  reached.  This  view  has 
also  been  encouraged  by  the  fact  that,  as  far  as  running  cost 
{i.e.,  co.st  per  hor.se-power)  is  concerned,  it  is  sometimes 
difficult  to  show  that  any  saving  can  be  effected  bv  the 
adoption  of  electric  drive  in  this  type  of  mill. 

It  is,  nevertheless,  true  that  the  evolution  of  this  'type  of 
null  has  proceeded  along  lines  wliich  have  ijaen  determined 
111  no  small  degree  by  the  jjc.s.^ibilities  or  limitations  of  the 
various  drives  and  transmissions  available  in  the  past.  This 
is  equally  true  in  the  case  of  the  textile  machinery  itself. 
Further,  in  most  of  the  cases  in  which  electric  driving  has  been 
adopted  in  new  textile  mills  in  this  country,  the  layout  of 
these  mills  follows  more  or  less  tlie  lines  usually  adopted 
m  the  case  of  mechanically  driven  mills  ;  indeed,  in  certain 
cases  mills  have  been  designed  for  steam-engine  driving  and 
built  to  those  designs  and  the  decision  to  drive  electrically 
made  after  work  has  proceeded  too  far  to  admit  of  any  serious 
alteration  being  made.  Under  the.se  conditions  one  would 
not  expect  to  obtain  the  whole  of  the  advantages  jiossibie 
from  the  adoption  of  electrical  driving  ;  in  other  words,  such 
mills  are  not  true  "  electric  "  mills.  Notable  exceptions  are 
found  in  the  case  of  certain  weaving  sheds  designed  for  and 
equi]iped  with  individual  electric  drive. 

The  t'oNST.\x'r  Speep  Question. 
In  addition  to  the  facility  of  transmission  obtained  by  the 
use  of  electricity,  it  is  possible  to  obtain  constant  speed  and 


Fig.  4. — Three-coee  Distribctino  Cables  in  Splsnixg  iliLLS. 

steady  turning  {i.e.,  uniform  angular  velocity)  with  electric 
driving  to  a  degree  never  realised  in  practice  with  the  older 
systems  of  transmission.  Both  these  features  are  of  first-rate 
importance.  To  achieve  these  results  in  a  textile  mill  it  is 
necessary,  among  other  things,  to  avoid  very  long  line  shafts 
and,  at  the  same  time,  to  run  them  at  speeds  which  wilj 
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enable  line-shaft  pulleys  of  diameters  equal  to  or  less  than 
those  of  the  frame  jsulleys  to  be  used  in  order  to  obtain  the 
best  driving  ratios.  Except  when  driving  cards  these 
conditions  are  hardly  ever  realised  in  mechanically  driven 
mills,  but  they  can  readily  be  incorporated  when  electrical 
driving  is  applied  to  a  new  mill. 

The  Dunlop  Mills. 
Au  example  of  a  textile  factory  designed  in  the  first  place 
for  electrical  driving  throughout  is  to  be  seen  in  the  case  of 
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Pig.  5.— D.  R.  Cotton  Mills,  Rochdale.     New  Spinning  Mills  approaching  Completion 

the  mills  belonging  to  the  Dunlop  Rubber  Company,  which 
were  built  to  manufacture  tyre  fabric.  The  original  spinning 
mill  and  weaving  shed  were  built  in  1914,  and  important  con- 
siderations led  to  a  design  being  adopted  in  which  efficiency 
could  only  be  obtained  by  the  use  of  electricity.  Results 
have  unquestionably  proved  the  wisdom  of  adopting  elec- 
trical driving  in  this  case.  Extensions  now  nearing  com- 
pletion include  a  very  large  ring  spinning  and  doubling  mill, 
the  design  of  which  would  have  been  impracticable  but  for 
electric  driving,  while  at  the  same  time  decided  advances 
over  the  usual  de.sign  of  mill  for  ring  spinning  have  been  pos- 
sible. These  include  uninterrupted  daylight  on  all  sides  of 
the  mill  and  in  every  room  (except  the  basement)  while  allow- 
ing floor  areas  sufficiently  large  to  give  a  layout  of  machinery 
which  reduces  the  carrying  of  the  product  to  a  minimum  in  a 
case  where  the  quantity  of  material  to  be  handled  is  very  large. 
Two  very  large  mills  of  the  usual  type  with  steam  engine  drive 
would  have  been  required  to  house  the  necessary  number  of 
textile  machines  in  this  case.  In  such  a  case  as  this  it  is  pos- 
sible for  all  the  advantages  of  ele.ctrical  driving  to  be  made 
full  use  of  both  from  the  textile  and  engineering  points  of 
view.     Views  in  these  mills  are  given  in  Figs.  1  to  5. 

The  Balancing  of  Group  Drives. 

In  the  case  of  group  drives,  each  group  can  be  arranged  so 
that  it  balances  with  the  corresponding  group  of  machines 
for  the  next  operation,  thiis,  in  effect,  dividing  the  mill  into  a 
number  of  sections,  each  of  which  is  complete  in  itself  as  far  as 
processes  are  concerned.  This  not  only  tends  to  the  minimum 
interference  with  production  in  the  event  of  a  breakdown 
occurring  on  any  portion  of  the  plant,  but  also  enables  the 
number  of  different  sizes  of  motors  to  be  rediiced  to  a  minimum 
and  at  the  same  time  standardised,  which  is  an  important  piQ^  (j._ 
consideration  in  a  large  mill  when  interchangeability  and  the 
number  of  spares  is  considered.  Provision  can  also  be  made 
when  the  mill  is  being  built  for  the  fixing  and  handling  of 
motors  in  such  a  manner  that  should  it  be  necessary  to  change 
a  motor'  at  any  time  it  can  be  done  with  the  minimum  of 
inconvenience.  Suitable  arrangements  may  also  be  made 
for  the  running  of  the  distributing  cables,  an  important  matter 
where  the  power  to  be  transmitted  is  large  and  the  number 
of  cables  considerable.  These  points  not  only  result  in  a 
neat  installation,  but  also  tend  to  greatly  reduce  maintenance 
costs  in  the  future. 

In  the  case  of  the  mills  mentioned  above  power  is  obtained 


from  the  Corporation,  who  purchase  in  bulk  from  the  Lan- 
cashire Electric  Power  Company  at  10,000  volts.  Owing  to 
the  great  length  of  the  mills,  two  sub-stations  stepping  down 
from  10,000  to  -lOO  volts,  are  being  provided  at  suitable 
points.  From  these  substations  feeder  cables  are  run  to  low- 
tension  distributing  switchboards  of  the  ironclad  industrial 
type  in  the  various  sections. 

In  the  original  mills,  which  are  of  the  shed  type,  standard 
protected  type  motors  were  placed  in  special  motor  cabins 
or  corridors  ;  in  the  new  spinning  mill,  however,  where  the 
majority  of  the  lighting  is  'side  light  as 
distinct  from  roof  light,  ])ipe  ventilated 
motors  carried  on  suitable  supports  have 
been  adopted. 

Electric  Handling. 

To  handle  rapidly  the  laps  and  yarn, 
&c.,  between  the  various  floors,  electric 
lifts  running  at  150  ft.  and  250  ft.  per 
minute  have  been  installed.  These 
speeds  are  much  faster  than  those  possi- 
ble with  the  ordinary  belt-driven  hoists 
usually  installed  in  cotton  mills  and  result 
in  a  considerable  saving  of  time.  The 
longest  line  shafts  in  the  card  rooms  and 
ring  rooms  in  this  mill  are  less  than  150  ft. 
long,  and  are  only  3  in.  diameter  at  the 
driving  end.  Further  all  shafts  have  been 
arranged  to  run  at  speeds  which  give  the 
most  suitable  driving  ratios,  and  the  ])ower  is  ajiplied  where  it 
is  required. 

It  may  be  of  interest  to  compare  this  with  a  typical 
modern  steam-driven  ring  spinning  mill  in  Fig.  6. 
This  shows  the  general  arrangement  for  a  mill  of 
about  70,000  spindles,  the  ring  room  of  which  is  driven  by 
one  medium  speed  line  shaft,  in  this  case  approximately  400  ft. 
long,  5f  in.  diameter  at  the  driven  end,  tapering  to  3f  in.  dia- 
meter at  the  other  end,  and  transmitting  about  1,100  i.h.p. 

Tests  have  shown  that  in  the  case  of  such  long  line  shafts 
running  at  comparatively  slow  speeds  there  is  invariably  un- 
evenness  of  turning  on  the  portions  furthest  from  the  rope 
race. 

A  careful  study  of  the  various  points  which  arise  in  driving 
a  textile  mill  leads  one  to  the  conclusion  that  there  is  con- 
siderable scope  for  co-operation  between  mill  designers  and 
electrical  engineers,  and  that  as  full  a  knowledge  as  posible 
of  the  manufacturing  problems  which  occur  is  necessary. 
More  co-operation  is  also  desirable  between  English  textile 
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machinists  and  electrical  engineers.  It  may  be  mentioned 
that  there  is  now  at  least  one  American  textile  machinist  who 
supplies  an  automatic  loom  complete  with  motor  forming  a 
unit.  It  is  unfortunately  probable  that  for  economic  reasons 
few  new  mills  will  be  built  in  this  country  for  some  time. 
Sooner  or  later,  however,  additional  machinery  must  be  re- 
quired, and  the  demand  will  be  met  by  the  most  progressive 
nations  ;  it  is  therefore  up  to  everyone  concerned  to  fully 
investigate  all  possible  means  of  improvement  from  the 
broadest  points  of  view. 
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The   Individual    Electric   Drive. 


Recent  Developments    in    the    United    States. 

liy     I'ICANK     NASMITII. 


IT  would  be  manifestly  unfair  to  state  that  uU  the  recent 
improvements  in  what  may  generally  be  termed  the  motor 
drive    for   textile    machinery    have    been   discovered   or 
invented  in  the  United  States,  but  we  must  recognise  the  fact 
that  in  that  country  mills  have  more  readily  adopted  this 
form  of  drive.     No  doubt  this  is  due  to  the  fact  that  the  mills 


Fio.  1.— Type  KT-4-15-1,800-350-volt  Ball-bearing  Four-frame 
Motors  Drivino  Four  208  Spindle  Warp  Spinning  Frames.  Former 
Type  Four-frame  Motors  in  Background.  Everett  Mills,  Law- 
rence, Mass. 

there  are  newer  than  ours.  The  spinning  and  weaving  industry 
iu  the  United  States  has  made  enormously  rapid  strides 
during  the  past  twenty  years — approximately  the  period 
during  which  electric  driving  has  been  developed.  Further, 
especially  in   the   Southern   States,   hydro-electric  plants  of 


textile  mills  in  -\mcrica  are  to-day  using  electric  motors  of  a 
capacity  of  750.000  h.p.,  or  about  one-third  of  the  total  power 
required  for  the  textile  industry  of  that  country. 

'I'liE  Advantages  of  the  Electric  Drive. 

Naturally,  as  in  Germany  prior  to  the  war,  the  electrical 

industries  have  been  given  an  enormous  impi'tus,  and  have 
been  called  upon  to  deal  with  jtrobh'ms  which  have  widened 
their  sco])e  and  develojied  their  resources.  In  the  early 
days  the  use  of  the  electric  motor  was  the  mere  substitution 
of  large  motors  for  belts  or  ropes  to  drive  main  shafts,  and 
group  driving  was  the  result.  The  old  shafting  and  belts  were 
eniployi'd  with  all  their  faults.  But  with  the  improvement 
of  the  individual  motor  the  order  of  things  changed,  and  it 
was  discovered  that  various  advantages,  not  before  realised, 
were  obtained.  It  has  been  stated  that  motor  driven  textile 
machinerv  benefits  the  operative,  the  product,  and  the  share- 
holder. The  operative  is  benefited  by  better  light  and  ventila- 
tion due  to  the  removal  of  shafting  and  belting.  Lint  and 
fluff  always  present  in  a  textile  mill  are  constantly  ke])t  in  a 
state  of  circulation  by  shafting  and  belting,  and  the  problem 
of  sup[)lying  pure  air  is  difficult.  Further,  if  we  consider  the 
"safety  first"  movement  the  advantage  of  removing  the 
shafting  and  belting  is  patent.  Finally,  the  operative  is 
benefited  by  the  increased  earning  capacity  of  his  machine. 

The  mill  product  is  benefited  by  the  jjetter  general  con- 
ditions of  cleanliness  always  secured  by  the  motor  drive. 
Absence  of  oil  drips,  fluff  thrown  on  to  the  cloth,  &c., 
results  in  a  motor  driven  shed.  There  can,  of  course,  be  no 
doubt  as  to  the  increased  earning  capacity  of  a  textile  machine 
driven  directiv  by  a  motor.  Textile  machinery  requires,  as  far 
as  possible,  uniform  driving.  If  this  is  not  forthcoming  the 
material  produced  will  suffer,  and  if  what  I  might  term  the 
"  swing  "  of  the  machine  is  not  maintained,  then  also  the 
machine  itself  will  suffer.  That  there  is  considerable  variation 
in  speed  even  when  the  group  electrical  drive  is  employed  can 


Fig.  :;.— KT-+-.5- 1,800- JOO-voi. 


enormous  capacity  have  been  laid  down  and  current  from 
these  have  been  bought  by  the  majority  of  mills.  Therefore, 
we  have  two  factors  which  tend  to  the  adoption  of  electric 
power — no  existing  steam  engine  and  mechanical  transmission 
y,ud  comparatively  cheap  current.     It  has  been  estimated  thau 


[.T  Motors  Driving  Pickers,  or  Openers,  Pacific  Mills,  Lawrence,  Mass. 


be  readilv  proved  bv  tests  made.  In  one  case,  a  single  loom- 
driven  from  line  shafting  and  belt— was  tested  at  a  particular 
hour  each  dav,  so  that  the  conditions  were  as  nearly  identical 
as  possible,  and  the  variation  in  thirteen  working  days  at  three 
o'clock  in  the  afternoon  was  1571  to  166'2. 
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The  Automatic  Loom. 
Where  automatic  looms  are  employed — that  is  looms  which 
automatically  replenish  the  weft  in  the  exhausted  shuttle — 
the  "  swing  "  can  be  so  well  maintained  that  high  efficiencies 
can  be'  secured.  Every  time  a  loom  stops  there  is  a  certain 
release  of  tension  of  the  warp  threads,  and  the  sudden  starting 
up  will  certainly  cause  breakage  of  such  threads — maybe  not 
at  the  exact  moment  of  starting,  but  later.  Now,  with  the 
automatic  looms  and  a  steady  running  motor,  this  disadvan- 


FiG.  3.— Crighton  Opexer,  Drives  by  KT-181-8-.5  h.p.  900  R.P.M. 
Vertical  Motor.     Pacific  Mills,  Lawresce,  Mass. 

tage  is  very  materially  reduced.-  At  the  Naumkeag  Steam 
Cotton  Company,  Salem,  Mass.,  U.S.A.,  where  nearly  3,000 
looms  are  driven  individually,  friction  clutches  are  employed, 
the  motor  running  constantly. 

As  a  matter  of  interest,  the  General  Electric  Company  of 
America  inform  the  writer  that  in  this  installation  which  they 
supplied,  and  which  has  been  running  for  years,  the  total 
ujskeep  on  it  all  has  been  only  $76.  Records  kept  over  a 
considerable  period  show  that  97  per  cent,  of  the  theoretical 


Fig.  4.— Tvpe  KT-l-.',  h.p.  1,SUU  K.P.M.  Form  C.  220-volt  Enclosed 
Continuous  Running  Motors  Geared  to  Crompton  &  Knowles 
25  Harness  4-J:  in.  Dobby  Silk  Looms.  Brainhard  &  Armstrong, 
New  London,  Conn. 

production  was  obtained,  i.e.,  that  the  amount  of  cloth  pro- 
duced at  the  end  of  the  week  is  97  per  cent,  of  what  it  ought  to 
be  if  the  loom  was  running  48  per  hours  per  week  without 
interruption.  This  is  certainly  a  remarkable  percentage  and 
no  doubt  the  3  per  cent,  loss  was  due  to  breakage  of  warp 
threads.  Even  so,  the  loss  is  very  small  in  comparison  with 
the  idle  time  of  many  looms  in  this  country,  for  example. 
Bearing  out  a  point  made  previously,  the  repairs  on  looms 


in  this  particular  shed  are  le.ss  than  they  were  when  driven  by- 
belts. 

Throughout  the  United  States  the  continuously  running 
motor,  friction  clutch  and  gear  drive  are  becoming  almost 
universal.  Recently  I  examined  a  pinion  that  had  been 
working  on  a  loom  so  fitted  for  five  years,  and  was  surprised 
at  the  slight  wear  exhibited  by  the  teeth.  No  gear  wheels 
in  this  particular  mill  were  replaced  on  account  of  wear, 
but  naturally  in  the  production  of  different  qualities  of 
cloth  they  were  changed  to  alter  the  number  of  picks  to 
the  inch. 

Where  the  Ixdividual  Drive  is  Not  U.sed. 

It  is  a  curious  thing  that  even  to-day,  although  it  can 
be  distinctly  proved  that  the  motor  drive  gives  the  best- 
efficiency,  all  ring  frames  are  not  so  driven.  What  might 
be  termed  the  predecessor  of  the  individual  ring  frame- 
drive — and  no  doubt  one  that  stUl  persists — is  shown  in 
Fig.  1.  It  will  be  noted  that  comparatively  short  lengths 
of  counter  shafts  are  employed  driven  by  a  motor.jT  The- 
four  frame  driving  ends  are  brought  together  and  belts  convey 


Fig.  5. — Method  of  Mounting  Motor  and  Clutch  on  Northrop 
Automatic  Loom. 

the  motion  of  the  shaft  to  the  pulleys  of  the  frames.  This 
is  quite  a  good  method  of  driving,  and  should  not  materially 
reduce  efficiency  except  in  relation  to  the  slippage  of  the  belts. 
Methods  of  mounting  and  carrpng  motors  are  interesting, 
and  if  the  series  of  illustrations,  Figs.  2,  3  and  4,  are  examined, 
it  will  be  seen  that  in  the  first,  pickers,  or,  as  we  term  them, 
openers,  are  driven  by  motors  supported  on  the  framework 
of -the  machine.  The  motor  is  certainly  out  of  the  way. 
An  interesting  installation  is  that  shown  in  Fig.  3,  where  a 
motor  is  mounted  on  the  vertical  shaft  of  a  Crighton  opener. 
In  Fig.  4  the  motor  is  carried  on  an  extension  of  the  loom- 
framing.  Sometimes  the  extension  on  one  loom  is  on  the 
level  of  the  slay  or  shuttle  box,  and  on  the  next  or  adjoining 
loom  it  is  at  the  level  of  the  warp  beam  bearing.  It  is  all  a 
question  of  reducing  the  space  between  each  loom,  and  when 
in  the  DunSan  Mill,  Charlotte,  S.  C,  the  writer  noticed  that 
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rlie  loom  framings  had  been  specially  designed  to  carry  the 
motors  so  that  on  each  adjacent  pair  of  looms  they  dove- 
tailed, the  looms  homji  comparatively  close  together.  Before 
Icavin;;  looms,  the  method  of  mounting  the  motor  aii<l  the 
clutch  previously  referred  to  is  shown  in  Fig.  5. 

Mui.K  Diuvi.vc. 

Mule  driving  is  illustrated  at  Fig.  (j.  It  will  be  noteil 
that  a  fly-wheel  is  introduced.  This  is  by  no  means  necessary, 
and,  as  a  matter  of  fact,  it  is  a  moot  point  whether  it  could 
not  be  removed  with  advantage.  In  mule  spinning,  a  certain 
amount  of  slip  aud  Hcxibility  is  not  to  be  despised,  and  it  is 
advocated  that  the  hi<;liest  sjiinning  efficiency— apart  from 
actual  driving  efficiency  miglit  he  better  secured  from  the 
removal  of  the  lly-wheel. 

An  undoubted  advance  has  been  secured  from  the,  applica- 
tion of  motor  drives  to  calico  printing  and  tentering  or 
stretching  nuichinery  in  place  of  the  small  type  steam  engine 
previously  em])loyed.  Variable  speed  motors  are  used  for 
this  work,  also  for  driving  pa|)er-making  machinery.  The 
motor  speed  is  controlled  by  a  series  of  ]iush  buttons,  and 
the  results  are  most  excellent.  Certain  classes  of  printed 
fabrics  absolutely  require  a  variable  s])ee(l  at  certain  periods 
of  their  production.  Attemi)ts  to  secun^  the  results  when 
mechanical  transmission  has  been  employed  have  proved 
futile,  and,  in  cases,  almost  deplorable.  Blotches  have  re- 
sidted,  but  with  the  variable  speed,  which  can  be  obtained 
with  these  special  motor  drives,  printers  have  got  over  their 
ilifficulties.  In  connection  with  calico-printing  machines, 
the  push  button  system  is  used,  but  where  tentering  machines 
arc  being  driven,  the  brushes  are  moved  by  means  of  a  lever 
and  wire  connections. 

A  Vari.\ble  Speed  Installation. 

One  particular  drive  once  shown  in  this  country,  liut  now 
we  believe  developed  in  the  United  States,  is  most  interesting'. 
It  concerns  the  Brown-Bo veri  method  of  varying  the  speed 
between  the  base  and  the  nose  of  the  cop  or  bobbin — in 
this  particuhir  case  Northrop  or  automatic  loom  bobbins. 
.Vt  a  mill  in  Saratoga,  the  Brown  Boveri  controlling  method 
is  ap])lied  to  9i  ring  frames,  having  240  spindles  each,  If -in. 
ring,  5-in.  lift,  and  the  said  controlling  de\'ice  actuates  variable 
speed  motors  supplied  by  the  General  Electric  Comjiany,  of 
America.  The  .sj)indle  s])eed  variation  secured  is  from  9,800 
revs,  per  min.  down  to  8,000  revs,  per  min.  The  method  of 
carrying  the  cables  to  the  looms  varies.  Sometimes  the 
overhead  .system  is  used  and  the  wires  brought  down  tubes, 


and — in  new  mills  particularly — the  wires  are  laid  in  conduits 
formed  in  the  floor. 

In  the  writer's  opinion  we  are  only  ])a.s8ing  through  another 
phase  of  electric  driving.  In  the  future.  I  firndy  believe, 
we  shall  see  the  more  direc^t  actuation  of  textile  machine 
parts  by  efectrical  means.     For  example,  in  the  production 


Fig.  0. — KT-()-lo-l,2o()-.5oO-voi,T  Mule  Motor.     Otis  Company,  Ware 

Mass. 

of  design  in  woven  fabrics — especially  the  simpler  lorm.s-  - 
there  is  no  reason  why  a  modification  of  the  means  adopted 
to  produce  electric  sky  signs  should  not  be  utilised.  But 
this,  and  other  developments,  are  things  to  be  considered 
when  the  electrical  and  textile  engineer  get  closer  together. 


Modern    Methods   of   Driving   Machines 

Manufacture. 


in 


Jute 


Hy    X.    M'OODIIOrSE    uiid    P.    KIL<;tH'It. 

(Dundee  Technical  College.) 

THE  problem  of  an  ideal  drive  for  jute  mills,  factories  and  The  Dhawbacks  to  K.xti:.\siox.s. 

calenders  (finishing  departments)  has  engaged  the  atten-  Most  of  the  difficulties  encountered  in  mill  driving  are  due 

tion  of  spinners,  manufacturers,  and  finishers  for  a  con-  to  defective  arrangements  cau.sed  nuiinly  by  periodical  e.xten- 

siderable  time.     Since  the  )ieriod  when   water   jiower   formed  sions  of  an  original  mill.     E.xtensions  are  usually  made  to  an 

practically  the  only  .source  of  power  for  driving  machinery,  there  existing  shafting,  or  else  the  motive  ]>ower  is  carried  by  means 

have  been  installed  in  these  mills  elaborate  and  efficient  power  of  ro|ie  drives,  chain  drives,  or  belt  drives  to  the  new  depart- 

systems   employing   various   types   of   engines,    such   as   the  nients,  and  these  often  u.se  up  the  .small  margin   of    power 


marine,  steam  turbine  and  the  like.  Within  the  last  two 
decades,  however,  that  very  important  system  of  motive 
power — electricity —  has  made  considerable  headway. 

The  various  systems  inv-olving  steam  and  electricity  are 
well  understood  by  the  readers  of  Tuf.  Electrician,  but  there 
requires  to  be  a  distinct  understanding  between  the  engim>er 
on  the  one  hand  aud  the  manager  of  a  textile  establishment  on 
the  other  as  to  how  the  best  results  are  to  be  obtained,  for 


which  the  engine  possessed. 

It  shotdd  be  stated,  however,  that  the  methods  adopted 
were  probably  the  most  efficient  at  the  time  of  the  change  or 
extension,  aiid  that  most  of  these  installations  were  made 
when  the  exi)erience  of  electric  driving  for  textile  establish- 
ments was  very  scanty.  Although  the  jmncipals  of  many 
firms  gave  a  considerable  amount  of  thought  to  electrification 
the   data   concerning   its   efficiency  and   reliability   was   not 


production  is  largely  influenced  by  the  particular  way  in  which     sufficient  to  justify  such  a  radical  change  from  the  well-tried 
the  machines  are  driven.  and  efficient  steam  drives.     The  recent  successes  in  electrical 
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driving  are  due,  in  no  small  degree,  to  those  who  were  brave 
enough  to  introduce  the  electric  system. 

The  Expansion  of  the  Electric  Drive. 
A  large  amount  of  electrical  energy  is  now  used  in  the  Dundee 
jute  trade,  most  of  this  being  supplied  from  the  Cor])oration 
Generating  Station  at  the  high  pressure,  say,  6,000  volts.  On 
the  other  hand,  a  few  firms  generate  their  own  current.  For 
examjile,  one  firm  introduced  a  complete  plant,  including  a 


Fie.  1. — -iloTOR  AND  Lami.n'ated  Belt  Driving  t6A  Reed  Space 
Ji'TE  Hessian  Loom. 

Zoelly  turbo-generator,  which  has  been  at  work  for  a  number 
of  years  in  a  large  jute  mill.  It  is  a  1,000  kw.  installation,  and 
it  has  been  so  successful  that  at  the  present  time  an  extension 
of  the  plant  is  in  progress.  With  one  exception,  all  the  shafts 
are  driven  at  485  revs,  per  min.  by  250  h.p.  motors  ;  a  similar 
motor  is  used  for  the  shaft  of  the  preparing  department,  but 
the  speed  of  this  shaft  is  reduced  by  suitable  rope  gearing  to 
appiroximately  170  revs,  per  min. 

Saving  by  Waste. 
The  spinning  shaft  is  direct  driven  inside  the  machine  room> 
and  gives  very  steady  operation  ;  indeed,  the  drive  is  so 
reliable,  giving  practically  no  trouble  during  long  periods,  that 
it  is  estimated  that  the  saving  in  waste  will  soon  pay  for  the 
installation,  A  motor  of  210  kw.  capacity  has  been  tried 
coupled  direct  through  a  flexible  coupling  to  a  spinning  shaft 
and  running  at  485  revs,  per  min.  ;  the  shaft  had  ball  bearings. 
and  a  slight  saving  in  power  was  noticed  over  that  of  the 
ordinary  plummer  block. 

Systems  of  Driving. 

In  case  where  a  supj)ly  is  obtained  from  the  Electricity 
Deijartment  the  current  at  a  pressure  of  6,000  volts  is  reduced 
to  400  volts  by  transformers  at  the  mill.  Current  at  400-yolts 
then  passes  from  the  switch-board  through  distribution  cables 
to  the  various  departments  of  the  mill.  The  motors,  as 
already  mentioned,  may  either  be  connected  directly  to  the 
shaft  or  by  ropes  or  in  other  ways.  In  many  cases  it  is 
desirable  to  preserve  the  original  shaft  speed,  in  which  case  a 
reduction  in  speed  from  the  motor  to  the  shaft  is  essential. 

Chain  drives  and  belt  drives  are  also  used  in  conjunction 
with  electrical  operation,  and  it  is  always  wise  policy  to  install 


the  motors,  if  possible,  in  a  separate  room  in  order  to  prevent 
the  dust  and  fibre  from  finding  their  way  to  the  rotating  parts  ; 
it  is  difficult  to  keep  the  parts  free  from  foreign  matter  not- 
withstanding all  the  possible  precautions.  -The  danger  is 
obviously  minimized  when  the  jsower  room  is  separated  from 
the  working  room. 

Many  multiple-.storied  mills  had  originally  vertical  shafts 
with  bevel  gears  adapted  to  drive  the  horizontal  shafts  in  the 
various  flats.  And  since  these  vertical  shafts  were  usually 
housed  in  special  compartments,  the  latter  afford  excellent 
facilities  for  motors  when  changing  from  steam  to  electrical 
drives.  It  is  possible  to  effect  such  a  conversion  with  a  mini- 
mum loss  of  time. 

The  Advantages  of  the  Electric  Drive. 
Perhaps  one  of  the  most  advantageous  results  of  the  intro" 
duction  of  electric  driving  is  the  fact  that  there  is  a  choice  of 
large  group  driving,  small  group  driving,  and  individual  driv- 
ing. It  is  well  known,  as  already  stated,  with  what  ease  a 
large  group  drive  can  be  installed  with  little  structural  altera- 
tions. This  subdivision  of  power  is  exceedingly  valuable 
where  certain  groups  of  machines  have  to  be  worked  intermit- 
tently, or  where  a  few  out  of  a  group  have  to  be  employed, 
while  the  re.st  are  idle.  At  times  like  the  present  the 
division  of  power  is  much  appreciated,  for  it  is  certainly  an  ad- 
vantage to  be  able  to  use  a  small  fraction  of  the  total  whenever 
one  is  called  upon  to  do  so.  A  short  time  ago  the  writers  observed 
that  in  a  firm  provided  with  power  up  to  300  kw.,  only  about 
10  kw.  were  being  utilised  at  one  particular  moment. 

The  Speed  Problem. 

In  many  existing  mills  a  very  important  problem  was  raised 
in  regard  to  the  speed  of  the  motors  and  the  line  shafting  after 
it  was  decided  to  adopt  the  electric  drive.  Suitable  designs 
of  motors  were  submitted  to  run  at  450  to  500  revs,  per  min. 
And  for  the  sake  of  standardising  the  motors  it  was  suggested 
by  the  makers  that  the  line  shafts  should  all  be  run  at  a  sjaeed 
of,  say,  485  revs,  per  min.  This  created  a  real  difficulty  in 
that  most  of  the  mills  were  designed  to  give  shaft  speeds  of, 
say,  160  to  180  revs.'  per  min.  for  the  preparing  rooms,  and 
220  to  250  for  the  shafts  in  the  spinning,  winding  and  reeling 
departments,  while  the  shafts  in  the  weaving  department  ran 
at  approximately  150  revs,  per  min. 

Little    difficulty    was  experienced    in    regard  to  the  shafts 


Fic.    '2. — Automatic    Shuttle   Changing    Loom   (Hattersley's 
Type)  Weaving  Jute  Hessians. 

of  the  spinning  department,  and  an  agreement  was  quickly 
made  to  increase  the  speed  of  these  shafts  to  suit  the  motor- 
speed.  In  this  case  it  was,  of  course,  a  question  of  grouj) 
drive,  with  the  motor  fixed  either  at  one  end  of  the  shaft  or 
about  midway  between  both  ends.     There  was  more  difficulty, 
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ihowever,  in  the  preparing  department,  and  the  matter  now 
stands  as  under  : — 

(a)  The  original  speed  of  the  line  shaft  has  been  retained, 
a  motor  running  at  485  revs,  per  niin.  used,  and  adapted  to 
drive  till'  prt'|);i,ring  room  shaft  by  ropes  and  rope  pulleys. 
In  this  way  uniformity  in  both  sections  has  been  maintained. 

{b)  Tlie  shafts  of  the  preparing  room  arc  driven  direct, 
usually  each  by  its  own  motor,  and  suitably-sized  drums  and 


.tf 


drive  appears  to  be  most  satisfactory.  The  machines  used  in 
the  batciiing  department  are  the  bale  opener  and  the  softener. 
Both  machines  treat  tiie  fibre  in  its  compact  form,  and  the 
nature  of  the  drive  has  little  effect  upon  the  resulting  condition 
(if  tln'  (ihrous  layers.  The  bale  opener,  with  its  heavy,  dee])- 
lluted  rollers,  loosens  the  solid-like  masses  of  jute  heads  ;  the 
compact  condition  of  the  latter  is  due  to  the  enormous 
hydrauhc  ]pressure  used  in  the  packing  of  the  bales  in  India. 
This  bale  o])ener  is,  in  general,  used  inter- 
mittently, but  since  the  jwwer  consumed  is 
appro.ximately  2  to  4  ii.p.,  it  might,  with 
advantage,  be  driven  from  any  suitable 
line  shaft.  Incidentally,  the  fibrous  layers 
are  made  softer  and  more  flexible,  and  this 
j)rocess  is  continued,  more  scientifically,  in 
the  softening  machines.  The  addition  of  oil 
and  water  to  the  fibre  as  it  passes  through 
the  softener,  or  befoie  it  is  introduced  to 
this  machine,  aids  the  beiidini;  action  of  the 
olili(jue  fluted  rollers  of  the  softener  to 
deliver  the  fibre  in  a  satisfactory  condition 
for  the  carding  engines  or  machines.  For 
.softening  machines  with  eight  secfions,  that 
is,  ().'}  pairs  of  fiuted  rollers,  the  power  re- 
quired may  be  a]iproximately  20  h.p.  The 
nature  of  the  work  is  not  .sufficient  to  claim 
an  individual  drive,  unless  it  is  desired  to 
reverse  the  motion  in  the  event  of  choked 
rollers.  A  defect  of  this  kind  is  usually  met 
by  raising  the  obstructed  roller.  The 
machine  may  thus  be  driven  from  the  same 
line  shaft  as  the  bale  opener. 


J'ui,  :!,-(, 


KAK-llUn  hN 


AND    liEl.l -UKIVKN     IjOUMS   (iS-MALL   MOTORS), 


pulleys  fitted  to  the  shafts  and  to  the  niachiiies  to  obtain  the 
desired  speed  of  the  latter.  This  niethod  did  not  readily 
■commend  itself  to  the  persons  involved  with  the  working  of  the 
machines. 

The  former  shaft  speeds  allowed  the  use  of  drums  and 
pidleys  of  approximately  the  same  size,  biit  the  new  conditions 
meant  a  ratio  of  a  l-to-.3  drum  and  ptilley.  One  of  the 
-troubles  expected  was  that  caused  by  placing  the  heavy  6-in. 
belts  of  the  carding  machines  on  the  small  drums  Where 
this  system  was  adopted  it  was  found  best  to  increase 
the  size  of  the  pulleys  on  the  carding  machine,  in  order  to 
introduce  a  comparatively  large-sized  drum  on  the  shaft. 

In  spite  of  the  difficulties  involved  in  the  respective  speeds 
of  motors  and  line  shafts,  it  must  be  admitted  that  the 
possibility  of  group  drives  forms  an  important  phase  in  driving. 

Methods  of  Drivixc;. 
It  has  been  shown  that,  neglecting  individual  drives,  there 
are    three    distinct    methods    employed    in    jute    mills    and 
factories  : — 

(1)  Motor  fixed  direct  on  line  shaft. 

(2)  Motor  connected  by  ropes  and  rope  ])ulleys  to  line  shaft. 

(3)  Motor  connected  by  belt  and  pulleys  to  line  shaft. 
Chains  are  also  connected  between  the  motors  and  shafting  to 

serve  a  similar  purpose  to  that  performed  by  ropes  and  belts. 
Some  time  ago  the  authors  had  the  o])portunity  of  looking 
Tound  very  extensive  mille  which  had  been  enlarged  from 
time  to  time  until  there  were  several  units  of  engine  and 
boiler  spread  over  a  wide  area.  The.se  units  were  ultimately 
replaced  In-  electrical  power  with  an  almost  incredible  economy. 
It  is  practically  impossible  to  install  .several  such  units  and  to 
0])erate  them  economically,  and  the  chances  are  that  the  great 
saving  which  accrued  after  the  above  change  was  made  was 
due  to  the  very  inefficient  conditions  which  existed  under  the 
multiple-unit  system  as  compared  with  the  electric  system 

Requirements  of  the  Various  Machines. 
It  may  be  advisable  at  this  stage  to  consider  the  requiie- 
anents  of  the  various  machines  and  to  suggest  what  kind  of 


Cardi.nc   Processes. 

In  the  carding  department  there  are  usually 
seveial  breaker  and  finisher  cards,  each  pro- 
vided with  a  number  of  rollers  covered  with  pins,  the  function 
of  which  as  a  whole  is  to  comb,  split  and  break  the  fibres.    Each 


Fig.  4. — Docble-uft,  Single-cvlinder  Jacqiard  Loom  and  Si>oLE-LirT, 
25-Row  Twilling  Jacquabd  Loom  Gear-driven  from  Small  Motors. 

machine  when  running  absorbs  approximately  4  to  5  h.p..  and 
requires  at  least  double  this  amount  to  start.  Hence,  if  in- 
di\-idual  driving  were  adopt'>d,  it  would  be  necessary  to  in- 
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troduce  a  considerable  margin  of  power  over  that  which 
is  actually  required  for  real  running.  In  practice,  it  is 
usual  to  start,  say,  two  or  three  machines  at  a  time  until  all 
are  at  work,  and  in  this  way  the  available  power  need  not 
be  much  more  than  that  demanded  by  the  machines  at  work. 
A  line  shaft  drive  is  therefore  quite  suitable  for  these  machines, 
such  shaft  being  driven  by  any  of  the  methods  already 
discussed. 

The  material  leaves  the  cards  in  the  form  of  a  sliver,  or 
broad,  flat,  ribbon-shaped  combination  of  fibres,  and  a  little 
more  consideration  of  the  nature  of  the  drive  is  perhaps 
required  from  this  stage  onwards,  because  the  masses  of 
material  are  much  smaller  ;  they  begin  to  assume  shapes  which 
more  and  more  approximate  to  that  of  a  thread,  and  ruptures 
or  breakages  become  more  frequent.  Thus  the  slivers  are 
compounded,  drawn  out,  and  delivered  as  more  unifonn 
slivers  from  the  various  sets  of  drawing  frames.  The  final 
sliver  from  the  last  drawing  frame  is  still  further  drawn  out 
in  the  roving  frame,   but,  in  addition,   it  receives  a  slight 


and  gradually  increase  in  speed  until  the  normal  rate  of  running 
is  reached.  Any  irregularity  in  speed,  or  jerkiness  of  motion, 
is  bound  to  result  in  an  increased  amount  of  breakages,  with 
a  consequent  loss  of  production,  imperfect  goods,  and 
dissatisfied  workpeople.  Hence,  if  the  function  of  the 
machine  does  not  demand  an  immediate  start  to  full  speed, 
as  is  the  case  of  a  loom,  every  endeavour  should  be  made  to 
obtain  a  smooth  motion  and  regular  acceleration  to  the  yarn 
until  the  maximum  speed  desired  is  reached. 

Apart  from  the  actual  particular  nature  of  the  method  of 
starting  the  various  textile  machines,  it  is  an  acknowledged 
fact,  almost  an  axiom,  that  regularity  in  speed  is  the  first 
consideration  for  high  production,  perfect  goods'  and  satis- 
factory conditions  in  general.  It  is  an  old  saying,  and  a  true 
one,  that  the  strength  of  a  thread  is  measured  by  its  weakness. 
The  adoption  of  an  average  strength  is  not  permissible,  for 
each  thread  relies  on  its  own  merits,  and  sustaiijs  the  stresses 
or  breaks  under  the  load  according  to  the  existing  conditions. 
Moreover,  it  is  not  only  the  case  of  a  single  broken  thread 


Fig. 


-Part  of  the  Weavinc  Uepautment,  Dundee  Technical  College  and  School  of  .\rt. 


twist  for  the  first  time,  and  is  thus  made  more  or  less  circular 
in  section  ;  simultaneously,  the  twi.sted  .sliver,  termed  the 
rove,  is  wound  on  to  a  tove  bobbin. 

The  final  treatment  of  the  material  in  the  shape  of 
a  continuous  rove  takes  place  in  the  spinning  frame,  where  the 
circular  yarn  is  drawn  out  considerably,  a  large  number  of 
turns  per  inch  or  twist  introduced,  and  the  finished  thread 
— warp  or  weft,  as  the  case  may  be — is  wound  on  a  spinning 
bobbin. 

All  branches  of  this  work  are  extremely  important  and  each 
presents  its  own  particular  difficulties  during  the  manipulation 
of  the  partially  manufactured  product.  Nevertheless,  in  all 
these  machines  the  work  is  continuous,  and  the  power  required 
from  moment  to  moment  is  approximately  constant. 
Consequently,  if,  after  stoppages  for  meals  and  the  like,  the 
restart  is  performed  somewhat  similarly  to  that  mentioned 
for  carding,  group  driving  will  be  found  to  suit  the  work 
admirably,  because  a  minimum  amount  of  power  would  be 
necessary. 

Startixc;  Proble.m.s. 

The  very  nature  of  the  above  and  several  other  processes 
demand  that  the  machines  should  be  started  very  slowly, 


for  if  the  weakness  is  not  immediately  detected,  other  and 
much  more  serious  damage  quickly  follows,  and  this  often 
happens  in  spite  of  the  many  praiseworthy  automatic  stop 
devices  which  are  used  for  minimising  breakages  and  other 
faults. 

The  very  nature  of  certain  processes  makes  it  almost  impos- 
sible to  obtain  these  ideal  conditions,  but  if  irregularities  are 
present  due  to  peculiar  conditions,  such  irregularities  are 
accentuated  when  the  .drive  to  the  machine  itself  is  irregular. 
We  refer  now  to  the  many  methods  of  preparing  warp  and 
weft  yarns  for  the  looms. 

Preparation  of  the  Warp  and  Weft. 

Consider,  for  example,  the  formation  of  so-called  rolls, 
spools  or  cheeses  in  the  warp  winding  department.  However 
regularly  the  main  shafts  may  run,  each  spool-driver  operates 
on  the  yarn  independently  of  the  others,  and  when,  after  a 
break,  the  yarn  is  mended,  the  roll  reaches  its  maximum  speed 
almost  immediately  it  comes  into  contact  with  the  roll  driver, 
and  is  subjected  simultaneously  to  two  forces  almost  at  right 
angles  to  each  other.  This  is  practically  the  .state  of  affairs 
in   all   sy.stems   of   wdnding.     In    bobbin   winding,    however^ 
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where  the  traverse  is  slow,  the  treatment  in  the  horizontal 
direction  is  more  gentle. 

Cop  Winding. 
The  conditions  are  even  worse  during  the  operation  of  co]i 
winding.  The  yarn  is  again  subjected  to  two  simultaneous 
forces  almost  at  right  angles,  and,  in  addition,  the  speed  of  the 
yarn  i.s  constantly  varying  because  it  is  being  deposited  on 
varying  diameters  of  the  nose  of  the  cop  with  a  constant 


»3}  tjT^Z  - 


Fig.  6.- 


+5  H.p.  Motor  .4ND  Lamin.\ted  Belt  Drivisc;  a  Line  Shaft 
KKO.M  wjticn  Calenders  are  OrERATEi). 


spindle  s])ped.  Unless  a  radical  change  takes  place  in  the 
method  of  winding  cops,  this  variable  speed  of  the  yarn  will 
continue  to  hinder  the  adoption  of  higher  speeds.  Consequently 
if  the  character  of  the  operation  defies,  as  it  were,  the  elimina- 
tion of  irregularity  in  speed,  the  only  improvement  to  be 
obtained  appears  to  be  an  absolutely  uniform  speed  of  the  main 
shaft  itself.  The  conditions  under  which  this  slight  advantage 
can  be  achieved  are  best  met  l»v  individual  driving,  and  next 
by  group  driving  of  machinery  where  the  work  is  more  con- 
tinuou.s  than  intermittent. 

The  statement  regarding  the  individuality  of  threads  in 
regard  to  their  resistance  to  rupture,  may,  in  seme  respects, 
be  slightly  modified  in  certain  schemes  of  group  formation, 
e.g.,  the  reeling  of  yarn  into  hanks,  the  formation  of  chain 
warps  as  obtain.s  on  the  warping  mill  or  on  the  linking  machine, 
or  the  simidtaneous  hauling,  starching,  drying  and  beaming 
operations  as  practised  in  the  modern  dressing  machines. 
In  the  process  of  warping  chains  on  a  linking  machine,  the 
rolls,  spools  or  cheeses,  amounting  in  all  to  a  few  hundreds, 
are  housed  in  a  bank  or  creel,  each  roll  being  capable  of  rotating 
freely  as  the  yarn  is  drawn  off.  After  the  group  of  yarns  has 
passed  through  the  leasing  apparatus,  and  between  the  rollers 
of  the  hauling,  measuring  and  marking  machine,  it  is  formed 
by  ingenious  mechanism  into  a  linked  chain. 

In  such  and  similar  machines  or  operations  one  or  more 
comparatively  weak  threads  might  pass  through  the  cycle  of 
operations  without  breakage,  and  especially  if  these  weak  parts 
appear  when  the  machine  is  working  smoothly.  If  the  thread 
is  weak  throughout,  there  will  certainly  be  trouble  with  it. 
There  will  also  be  trouble  if,  on  starting  the  machine,  the  ])arts 
immediately  assume  full  speed.  With  belt  drive,  or  cone- 
friction  drive — especially  with  the  latter — the  maximum 
speed  is  soon  reached,  but  with  a  suitable  motor,  e.g.,  a  variable- 
speed  motor  or  slip-ring  motor,  sufficient  smoothness  of 
running  may  be  achieved,  and  the  drag  effect  on  the  yarn 
reduced  to  a  mininmm. 

The  Drive  of  Dres.sing  Machines. 

So  far  as  the  authors"  knowledge  goes,  vervfew  dressing 
machines  are  individually  driven,  except  perhaps  those  in 
Technical  Schools  and  Colleges  ;  at  the  same  time  we  are  of  the 


o])inion  that  this  is  one  type  of  machine  from  which  advantages 
would  a<iTue  with  a  reliable  uniform  drive.  It  must  not 
be  lost  sight  of  that  a  warp  beam  of  several  cuts  or  jiieces, 
say  10 cuts  of  100  yds.  each,  may  be,  anil  often  is,  completed  in 
about  an  hour  ;  this  same  beam  may  be  in  the  loom  for  weeks, 
depending  upon  the  number  of  shots  or  j)icks  per  inch  in  the 
cloth,  and  in  the  great  majority  of  cases  requires  more  than  one 
week  for  the  weaving  operation.  Now  it  is  a  very  easy  matter 
for  a  weaver  to  lose  more  time  in  the  weaving  of  one  piece 
than  it  takes  the  dresser  to  fdl  the  beam.  Not  only  so,  but 
every  8toi)page  to  remedy  defects  means  loss  of  production, 
loss  of  wages,  loss  of  [irofit.  increased  dissatisfaction  amongst 
the  work])eo])le,  and  an  inferior  piece  with  ])erhajis  pieces  which 
can  only  be  sold  at  remnant  prices. 

In  spite  of  the  great  advances  which  have  been  made  in  the 
process  of  dressing,  and  the  preparation  and  use  of  the  materials 
for  this  pur])ose,  we  still  consider  that  this  department  is 
capable  of  being  improved.  As  a  matter  of  fact,  our  idea  is 
that  one  of  the  essentials  of  perfect  work  and  high  production 
is  the  efficient  control  of  the  dressing  department.  One 
way  to  improve  the  conditions  for  all  concerned  in  this  and 
subsequent  processes  is  to  introduce  a  uniform  drive,  and  one 
which  will  treat  the  yarns  as  gently  as  possible.  There 
is,  of  course,  little  variation  in  the  power  from  second  tc 
second  during  the  operation  of  dressing,  and  hence  the  only 
other  essential  requirement  for  satisfactory  starting  up  is 
a  constant-speed  motor. 

The  Peculiarities  of  the  Loom  Drive. 
The  phases  of  the  power  required,  and  the  particular  times  of 
the  variation  of  power  consumed,  are  unique  in  the  case  of  a 
loom.  The  full  output  is  required  instantaneously,  and  it  is 
in  connection  with  this  essential  feature  that  an  individual 
drive  is  important.     On  the  other  hand,  a  somewhat  similar 


Fifi.  ".— Feed-Sibe  of  Calender  Driven  by  16n.i'.  Reversing  Motob>^ 

quick  motion  can  he  ublained  by  ineans  of  cone-friction  drives, 
while  a  certain  acceleration  is  possible  and  often  unavoidable 
in  the  ca.se  of  belt  drives  where  the  belt  has  to  be  transferred 
from  the  loose  pulley  to  the  fast  pulley.  In  addition  to  the 
necessity  for  immediate  full  speed,  it  is  very  desirable  that 
the  speed  of  tKe  ])rime  mover  should  be  uniform.     Since  the- 
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iorce  required  in  a  loom  is  constaDtly  changing  in  the  cycle, 
and  varies  between  high  and  low  limits  every  revolution,  it  is 
quite  possible  that  with  group  driving  considerable  variations 
may  take  place.  One  can  scarcely  expect  all  the  looms  to  be 
rh^-thmical  in  times  of  motion,  but  it  is  quite  possible  for  a 
maximum  number  to  be  picking  at  the  same  time,  and  thus 
■demanding  the  maximum  amount  of  power.  It  would 
probably  be  just  as  bad  if  a  minimum  number  of  looms  were 


Fio.  8. — Deliveky  Side  op  Calesder  Driven  bv  10  h.i".  Reversing 

MOTOE. 


bution  box,  full  open,  and  its  plugs  are  clearly  visible  in  the 
foreground. 

Two  diSerent  types  of  individual  drive  are  shown  in  Fig.  3. 
The  one  on  the  right  is  similar  to  that  in  Fig.  1,  but  connected 
to  a  sacking  loom,  while  the  one  on  the  left  is  gear-driven  and 
attached  to  a  loom  fitted  with  a  dobby  and  4-box  drop  motion 
of  the  enclosed  eccentric  type.  A  small  pinion  on  the  motor 
shaft  drives  the  large  fine-pitch  wheel  on  the  crankshaft 
positively,  but  between  the  large  wheel  and  the  iisual  driving 
pinion  of  the  loom  is  a  friction  clutch,  powerful  enough  to 
drive  the  loom  when  aU  is  in  order,  but  cajsable  of  slipping  in 
ease  the  loom  knocks  ofi  from  any  cause. 

Two  similar  gear-driven  motors  are  shown  coupled  up  to 
two  looms  in  Fig.  4.  The  first  loom  is  a  double-lift,  single- 
cyliuder  jacquard,  while  the  one  immediately  behind  is  a 
25-row  single-lift  twilling  jacquard. 

There  is,  perhaps,  no  textile  machine  more  suitable  than  a 
loom  for  being  individually  driven  ;  indeed,  the  loom  and  the 
self-acting  mule  are  the  outstanding  machines  to  which 
individual  drives  are  specially  suitable.  The  great  drawback 
to  individual  driving  of  looms  is  the  immense  number  of  motors 
required,  but  the  arrangement  yields  a  uniform  drive,  high 
production,  light  factory  structures,  efficient  overseeing,  sa\Tng 
in  artificial  light  and  loom  furnishings,  and  the  great  advantage 
of  using  power  only  for  productive  machines  in  slack  times  or 
tor  overtime. 

The  Dundee  Technical  College  Equipment. 

Fig.  .5  shows  the  bulk  of  the  looms  in  the  textile  department 
of  the  Dundee  Technical  College,  as  well  as  a  small  motor  on 
the  wall  adapted  to  drive  the  line  shaft  from  which  the  winding 
and  beaming  machines  are  operated.  The  view  emphasises  the 
attractive  appearance  of  a  shed  without  long  belts  ;  under- 
ground shafting  obviously  yields  the  same  efiect,  but  it  lacks 
many  of  the  other  advantages  possessed  by  the  individual 
electric  drive.  The  electrical  equipment  is  by  the  English 
Electric  Company,  Ltd. 

There  is,  perhaps,  not  the  same  kind  nor  extent  of  trouble 
in  the  finishing  department  as  in  the  other  departments  with 
respect  to  the  consideration  of  the  rupture  of  the  products. 
The  constituents,  weak  or  otherwise,  are  already  firmly  com- 
bined so  that  the  chief  trouble  will  probably  be  that  of  elim- 


requLring  the  maximum  power  (picking  time)  at  a  particular 
moment.  In  both  cases  a  disadvantage  occurs — in  the  first 
instance,  if  the  power  is  not  well  above  that  required  for 
normal  values  of  consumption,  the  looms  will  be  knocking  off ; 
in  the  second  instance,  the  pick  will  be  too  strong,  with  a 
result  that  the  weft  will  come  down  in  coils,  and  be  deposited 
in  the  cloth  in  lumps,  while,  in  addition,  shuttle-rebounding 
and  a  high  rate  ©f  wear  and  tear  will  prevail.  As  a  matter  of 
fact,  it  is  a  common  occurrence  in  factories  to  exi)erience  a 
considerable  amount  of  knocking-off  on  resumption,  and  this 
naturally  weakens  the  various  parts,  wears  out  the  protector 
elements,  and  obviously  causes  more  time  to  be  devoted  to 
repairs  as  well  as  increasing  the  number  of  stoppages. 

Some  Ixterestixg  Ixstallatioxs. 

The  loom  in  the  foreground  in  Fig.  1  is  a  typical  jute  hessian 
lo'om  individually  driven  by  a  small  f  h.p.  motor  and  a  lam- 
inated belt.  The  arrangement  constitutes  an  ideal  smooth 
drive.  Sufficient  resiliency  is  obtained  by  means  of  the  spiral 
springs  which  also  offer  a  method  of  adjustment  of  the  belt  if 
necessary.  The  cover  of  the  contact  switches  has  been  re- 
moved and  is  lying  on  the  right.  It  should  be  noted  that 
the  usual  long  check  strap  or  martingale  has  been  replaced  by 
a  short  fibrous  strap  and  a  patented  buckle. 

An  automatic  shuttle-changing  loom  of  the  Hattersley 
type  with  warp  stop  motion  is  illustrated  in  Fig.  2.  In  this 
case  the  motor  is  started  by  means  of  a  small  foot-lever  at  the 
front  of  the  loom,  and  the  laminated  belt  runs  continuously. 
The  loom  is  started  by  the  control  rod  and  cork  insets  on 
the  face  of  one  of  the  friction  discs  coming  into  contact 
with  the  face  of  the  other  friction  disc,  and  of  course,  the 
loom  is  stopped  by    separating  the   two   discs.     The   distri. 


Fig.  9. — 132  ix.  Hydraulic  .Manule,  Dkiven  by  70  h.p.  Motor 
AND  Provided  with  Heavy  Flywheel  to  Level  the  Peaks. 


inating  friction,  reducing  the  average  load  required,  and 
introducing  facilities  which  enable  inertia  to  be  overcome 
satisfactorily. 

The  chief  machines  where  the  efficiency  of  a  drive  rnay  be 
most  variable  are  the  cropper,  calender,  mangle  and  press.  In 
the  latter  two,  especially,  high  variations  in  the  power  re- 
quired are  found.  Each  of  these  machines,  however,  may  be 
required  to  be  in  operation  at  certain  times  when  the  others 
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arc  stamling ;  and,  when  tlio  normal  power  required  is 
very  high,  say,  in  the  ease  of  a  wide  hydraulie  mangle, 
the  question  of  an  individual  drive  becomes  more  pressing,  or 
at  least  more  desirable,  than  in  most  other  cases. 
-  A  uniform  speed  to  the  rapidly  rotating  spiral  knives  of  a 
cropper  is  bound  to  leave  its  effect  upon  the  character  of  the 
cutting  or  cropping,  but  while  the  machine  is  at  work  the 
motion  is  continuous,  and  the  consiimption  of  power  almost 
constant.  Tiie  machines  are  o])erated  in  a  more  or  less  inter- 
mittent way,  hut  a  satisfactory  line  shaft  drive  should  i)rove 
quite  beneficial  for  such  machines. 

The  same  or  similar  remarks  might  be  adduced  in  regard  to 
calendering,  either  ordinary  or  glazing;  when,  however, 
chesting  on  either  of  the  two  top  bowls  is  jiractised,  it  becomes 
necessary  to  alternate  the  directions  of  rotation.  This  re- 
versing action  is  usually  conducted  by  means  of  friction  clutches 
even  when  the  jiower  itself  is  su])plicd  from  a  motor  and  the 
driving  of  the  main  wheel  continuous.  In  such  cases,  crossed 
and  open  belts  are  used  to  obtain  the  two  directions  of  rotation. 

Calender  Drives. 

Fig.  t)  siiows  a  45  H.P.  motor,  driving  a  line  shaft  from  which 
the  usual  belt  drives  are  taken  to  a  row  of  three  calenders.  In 
the  foreground  the  c-loth  is  shown  on  the  stri])ping  roller  having 
been  wound  from  the  U])per  bowl  of  the  calender  after  the 
chesting  operation  was  completed.  It  has  already  been  stated 
that  for  ■■  chesting,''  the  calender  has  to  be  driven  alternately 
in  two  directions  ;  the  open  and  crossed  belts  are  supplied 
for  this  purpose  to  work  in  conjunction  with  a  friction  clutch 
which  can  be  jilaced  in  gear  with  either  of  the  pulleys  at  will  ; 
these  two  belts  are  seen  in  close  jiroximity  to  the  laminated 
belt  from  the  motor — the  latter,  of  course,  runs  continuously 
in  one  direction  while  the  current  is  on. 

The   feed   and   delivery  sides   of   a   similar   5-bowl,    ORiii. 


Calender  are  illustrated  in  Figs.  7  and  8,  but  in  this  case  a 
16  H.P.  reversing  motor  is  u.sed,  and  the  connection  to  the 
calender  is  by  means  of  a  chain.  This  arrangement  obviously 
eliminates  the  oiien  and  crossed  belts  which,  u])  to  the  jiresent, 
have  been  invarial)lv  employed  for  these  machines.  We 
understand,  however,  that  the  reversals  with  the  motor  are 
made  quickly  and  satisfactorily,  and  if  this  is  the  case,  this 
type  of  drive  will  probal)ly  be  extended  for  such  jjurposc-'. 

Tiie  stripping  roller  in  Fig.  7  is  empty,  but  it  will  be  under- 
stood that  it  is  used  to  wind  the  cloth  from  the  calender  bowls. 
In  the  illustration  the  .several  layers  of  cloth  are  .seen  distinctly 
on  the  top  bowl.  This  strip])ing  roller  is  driven  from  the  line 
shaft,  and  the  latter  in  turn  is  driven  by  a  chain  and  by  the 
small  motor  fixed  to  the  roof.  The  above  shaft  wfuild  jirovide 
means  for  operating  the  stripping  rollers  of  several  calenders 
in  a  row. 

Hydraulic  Manglk. 

A  modern  132  in.  hydraulic  mangle  is  illustrated  in  Fig.  '.), 
and  all  these  machines  are  provided  with  automatic  incchan'cal 
reversing  motion.  There  is  a  great  variation  in  the  load  during 
the  cycle  which  takes  place  repeatedly.  This  particular 
machine  is  driven  by  a  70  n.p.  motor  shown  on  the  right,  and 
a  laminated  belt  conducts  the  power  to  the  main  shaft  of  the 
mangle.  It  will  be  observed  that  there  is  a  heavy  flywheel  to 
the  left  of  the  belt  ;  the  function  of  this  flywheel  is  to  enable 
the  stored  energy  to  equalise  or  reduce  the  peaks  due  to  the 
sudden  transference  of  the  load  from  one  friction  ring  to  the 
other.  Thus  a  minimum  amount  of  current  is  necessary,  and 
without  such  an  equaliser  a  much  higher  power  motor  would 
be  essential  for  the  work.  The  last  ])rocess  in  the  trade  is  that 
of  packing  up  the  goods  into  bales  by  means  of  a  hydraulic 
press.  In  some  cases,  a  motor  drives  the  ])ulley  on  the  shaft 
and  a  friction  clutch  is  then  used  to  .start  and  .stop  the 
l)unips. 


Continental   Practice   in  the  Electrical  Driving  of 

Textile   Factories. 


My  W.    nUNDAS  FOX. 


SINCE  electricity  was  first  brought  into  use  as  a  motive 
power  in  the  textile  factory,  rapid  strides  have  been 
made  in  its  application.  The  functions  of  the  majority 
of  textile  machinery  demand  an  even  rotary  motion,  without 
speed  variation  (cyclic  or  otherwi.se),  and  individual  drive  by 
means  of  constant  speed  alternating  current  electric  motors 
has  proved  to  be  an  ideal  method  for  obtaining  this  condition. 
Electrical  engineers  on  the  Continent  have  for  many  years 
specialised  on  this  particular  problem,  and  the  well-known 
German  firm  of  Messrs.  Max  Schorch  &  Company  may  be  taken 
as  one  of  the  leading  Continental  specialists  in  this  class  of  work. 
Owing  to  war  conditions,  there  has,  during  the  past  few  years, 
been  little  improvement  in  the  matter  of  the  application  of 
indi\'idual  drive  to  textile  machinery,  but  the  following 
particulars  may  be  of  interest,  as  giving  some  idea  of  the  general 
practice,  at  the  present  time  prevailing  on  the  Continent. 
These  particulars  were  kindly  furnished  to  the  writer  during  a 
visit  to  the  works  of  Messrs.  Max  Schorch  &  Company.  It  is 
recognised  that  it  is  not  possible  to  make  a  general  recom- 
mendation in  favour  of  individual  driving  for  all  textile 
machinery,  and  when  considering  the  electrification  of  any 
factory  each  separate  group  of  machinery  must  be  investigated, 
in  order  to  arrive  at  the  best  and  most  econoniical  driving 
arrangement. 

Openers  and  Scutchers. 

Owing  to  the  high  speed  of  openers  and  scutchers,  the 
individual  electric  drive  is  usually  adopted,  a  three-phase  50 
period  squirrel  cage  motor  being  in  many  cases  direct  cou])lcd  to 
the  machine,  but  frequently  the  individual  belt  drive  is  cho.sen, 
as  this  arrangement  does  not  limit  the  sjieed  beaters,  and  at  the 
same  time  constitutes  a  considerably  better  protection  to  the 


motors  and  the  machine,  against  the  consequence  of  shock, 
caused  by  momentary  overloads.  This  belt-driving  arrange- 
ment, in  comparison  with  the  direct-coupling  arrangement, 
also  offers  the  advantage  of  the  better  utilisation  of  floor 
space. 

Eevolvix(j  Flat  Cards. 

Speaking  generally,  revolving  flat  cards  are  handled  ou 
the  group-drive  .system,  the  motor  being  direct  coupled  to  a 
high-speed  transmission  shaft.  There  are,  however,  occasional 
instances  where  individual  cards  are  erected,  or  the  limited 
floor  space  produces  difficulties  in  mounting  the  shafting,  &c., 
and  in  such  cases  the  single  individual  drive  forms  a  convenient 
alternative. 

Drawing  Frames. 

The  individual  electric  drive  is  considered  an  ideal  drive  for 
drawing  frames,  and  is  generally  recommended.  Ordinarily 
the  motor  is  mounted  on  the  floor  within  the  machine  it.self 
and  is  coupled  to  the  latter  by  means  of  gears.  The  control 
switch  for  starting  and  sto])piug  the  motor  is  directly  connected 
mechanically  with  the  self-acting  stop  arrangement  on  the 
machine  in  such  a  manner  as  to  stop  the  motor  automatically 
in  the  case  of  the  breakage  of  the  yarn. 

Flyer  Frames. 
Flyer  frames  are  usually  individually  driven,  and  as  it  is 
important  that  thev  should  start  smoothly,  free  from  shocks 
of  any  kind,  specialcare  has  been  taken  in  designing  a  motor 
to  meet  this  requirement,  without  the  emploj-ment  of  slip- 
ring  motors,  and  the  consequent  external  control  resistances. 
The  motors  employed  for  this  duty  are  specially  constructed 
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squirrel  cage  motors  for  which  tlie  electrical  conditions  are 
chosen,  in  such  a  wa}-  as  to  bring  the  motor  uj}  to  its  normal 
full  load  sjjeed  in  5-7  sees.  A  reference  to  Fig.  1  plainly 
demonstrates  that  the  other  qualities  of  the  motor  are  in  no 
way  impaired  by  this  special  feature.  As  a  rule  the  motor  is 
simply  coupled  to  the  frame  by  means  of  tooth  gearing,  and  the 
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Fio.  1.— Operation  Curves  of  the  Schorch  SQmRREL-cAGE 
Motor. 

operating  switch  on  the  motor  is  connected  with  the  operating 
handle  of  the  flyer  frame. 

Mules. 

Fig.  2  shows  the  peculiar  curve  of  a  mule,  and  Fig.  3  exhibits 
the  capacity  curve  of  a  motor  manufactured  by  Messrs. 
Max  Schorch  &  Company,  and  designed  specially  for  the 
individual  drive  of  cotton  mules  with  1,000  spindles.  The 
efficiency  under  a  load  of  4  b.h.p.  is  as  much  as  80  per  cent. ; 
between  8  b.h.p.  and  27  b.h.p.  about  90  per  cent,  is  attained  • 
and  the  highest  value  of  92-5  per  cent,  is  reached,  under  a  load 
of  about  15  B.H.P.  A  reference  to  Fig.  2  will  show  that  the 
average  efficiency  of  this  motor,  when  driving  the  mule,  is 
aJjoiit  89  per  cent. 

It  has  been  found  impossible  to  guard  against  the  possibility 
of  very  heavy  speed  variations,  when  handling  the  drive  of 
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spinning  mules  on  the  group  system,  owing  to  the  frequent 
synchronism  of  the  maximum  or  minimum  power  required  by 
the  several  mules,  while  the  heavy  transmission  shafts  being 
easily  subjected  to  whip  and  swinging,  causes  great  changes 
of  speed.  Individual  drive  is  usually  recommended,  and  it  is 
found  that  considerable  advantages  acrue  therefrom,  each 
mdividual  mule  works  separately  from  its  neighbour,  and  the 


speed  during  each  operation  being  consequently  found  to  be 
quite  constant.  The  result  is  a  considerable  increase  in 
production,  and  a  better  quality  of  material. 

Ring  Spinning  Machines. 
The  even  power  consumption  obtained  by  the  regular 
spinning  and  winding  process,  the  simple  construction  of  the 
machines  and  the  high  speed  of  the  driving  shaft,  makes  the 
ring  spinning  machine  highly  suitable  for  the  individual  drive. 
Electrical  engineers  on  the  Continent  have  devoted  a  con- 
siderable amount  of  time  to  the  problem  of  determining  the 
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mo.st  suitable  method  of  electrical  individual  drive  for  the  ring 
.s^pinning  machine,  and  several  methods  have  been  tried  and 
are  in  successful  operation. 

Considering  the  peculiar  manner  of  operation  of  the  ring 
spinning  machine,  a  spindle  moving  constantly  at  a  fixed 
number  of  revolutions  per  minute  would  be  the  medium  of 
producing  variation  in  the  tension  of  the  thread,  between  the 
ring  and  the  cop,  and  between  the  eye  and  the  drawing  frame, 
corresponding  to  the  diameter  of  the  winding  up.  The  first 
named  deviation  would  cause  irregular  formation  of  the  cop, 
whilst  the  second  one  would  produce  an  uneven  drawing  of  the 
thread  (thus  causing  a  depreciation  of  the  quality  and  conse- 
quently an  enhanced  liability  to  breakage).  In  order  to  pro- 
duce a  uniform  tension  of  the  thread,  it  is  vital  to  obtain  rising 
periodical  variations  in  the  speed  jwogressing  with  the  dia- 
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T/'me. 
-Power  Curve  of  Ring  .Spinning  Machine. 


meter  of  the  winding  up  process,  as  illustrated  in  Fig.  4.  At  the 
beginning  of  the  winding,  the  average  speed  increases,  the 
periodical  variation  amounting  to  about  20  per  cent.  With  a 
drive  permitting  a  periodical  variation  of  the  revolutions,  an 
average  speed  of  90  per  cent,  of  the  highest  speed  during  the 
time  of  spinning  the  cylindrical  part  (Line  B)  is  attained, 
whilst  a  drive  with  constant  speed  does  not  surpass  the  lowest 
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luift  (B)  as  far  as  workinj;  s]i(>oil  is  ooncerned.  In  view  of  the 
reduivd  speed  at  the  begiiiiiinf»  o£  the  process  of  winding  up, 
it  is  correct  to  sav  that  the  av<Ta<;e  nunilier  of  revolutions  and 
consequently  the  production  at  a  pcriodicallv  variable  speed, 
works  out  at  roughly  10  ))er  cent,  higher  than  when  s])inning  at 
a  constant  speed.  The  highest  pertiiissible  speed  is  deiieiulent 
ujion  the  quality  and  count  of  the  yarn  required,  and  this 
makes  it  necessary  that  the  motors  utilised  for  the  individual 
drive  of  ring  spinning  machines  should  possess  both  heavy 
starting  torque  and  also  the  following  special  characteristics  : 
'(l)(The  possibility  of  a  periodical  variation  of  the  speed  in 
■order  to  obtain  a  luiiform  tension  of  the  thread  throughout  the 
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process  ;•  (2)   capacity  to  run  at  a  variable  speed  according  to 
tlie  class  of  material  in  progress  of  manufacture. 

There  are  three  types  of  motors  which  nearly  provide  these 
requirements,  viz.  :  (1)  The  asynclironotis  alternating-current 
motor  with  resistance  regulator  ;  (2)  the  three-phase  alter- 
nating-current motor  with  a  pole-changing  device,  and  (3) 
<  iimniutator  motors. 

Different  Types  of  Motor. 

The  above  motors  are  used  in  connection  with  an  automatic 
speed  regulating  device,  which  varies  the  speed  according  to 
the  position  of  the  ring,  in  one  case  by  working  and  cutting 
out  the  resistance,  and  in  another  case  by  simply  moving  the 
brush  rocker.  Also  by  means  of  varying  the  gear  between  the 
tin  roller  and  the  motor,  the  number  of  revolutions  can  be 
altered  at  will.  Generally  direct  coupling  of  the  commutator 
motor  to  the  tin  roller  is  employed  simply  because  this  arrange- 
ment permits  a  speed  variation 'over  a  wide  range  by  means 
of  a  simple  brush  displacement  device,  and  this  circumstance  is 
often  responsible  for  the  commutator  motor  being  preferred  to 
any  other  system.  Amongst  these  are  the  three-phase  com- 
mutator motors,  which  possess  the  advantage  of  a  high  output, 
and  equal  distribution  of  the  load  in  a  three-phase  network. 
This  type  of  motor,  however,  has  some  disadvantages,  which 
are  :  (1)  The  comparatively  high  original  cost  ;  (2)  the  low 
efficiency  requiring  a  high  consumption  of  power  and  not  per- 
mitting a  simple  enclosing  of  the  motor,  but  demanding  arti- 
ficial water  or  air  cooling  ;  (3)  the  great  attention  required  for 
the  commutator  ;    (4)  the  frequent  breakdowns. 

In  the  ease  of  a  machine  requiring  frequent  changes  of  speed, 
due  to  large  variations  in  tTie  sizes  of  counts  to  be  spun,  a  slip 
ring  motor  combined  with  tooth  gearing  is  employed.  Such 
an  equipment  shows  an  efficiency  of  about  80  per  cent.,  and 
yet  includes  the  losses  of  resistance,  and  equals  at  least  tiiat 
of  the  commutator  motor.  It  has  been  found  that  the  pre- 
tension as  to  the  superiority  of  the  commutator  motor,  com- 
pared with  the  slip-ring  motor,  on  account  of  the  easy  regulation 
of  the  speed  without  loss,  lacks  justification. 

Speed  Vari.4tion  Problems. 

The  commutator  losses  arise  inside  the  motor,  and  those 
of  the  slip-ring  motor,  outside  the  motor.  Therefore,  it 
is  quite  permissible  to  totally  enclose  the  slip-ring  machine, 
without  being  put  to  the  necessity  of  constructing  it  in  a  large 
size,  or  resorting  to  artificial  cooling.  As  mentioned  before, 
in  practice  it  is  not  possible  to  attain  the  ideal  regulation 
corresponding  with  the  theory  of  the  changing  tension  of  the 
thread,  not  even  by  an  automatic  speed  regulating  device. 
Small    irregularities    in    the    meclianical    equipment,    which 


are  transmitted  to  the  brush  rocking  device,  may  be  the 
means  of  serious  deviations  from  the  desired  speed,  as  a 
commutator  motor  is  most  sensitive  in  regard  to  the 
sj)eed  as  affected  by  the  brush  displacement.  This  is 
clearly  shown  by  reference  to  Fig.  4.  A  commutator  motor 
possesses,  without  exception,  the  same  characteristics  as  a 
series  machine,  that  is,  even  at  otherwi.se  stationary  condi- 
tions, its  .speed  is  to  a  large,  degree  dependent  upon  the  load. 
At  each  working  pause,  the  motor  consumes  a  greater  amount 
of  energy  on  account  of  cold  bearings,  &c.,  than  it  will  do  after 
the  machine  has  been  running  for  .some  time,  therefore,  it  is 
quite  impossible  to  obtain  in  practice  such  a  fine  and  exact 
working  as  is  shown  in  Fig.  4.  Even  small  overloads, 
such  as  mav  be  occasioned  bv  a  broken  spindle  cord  ciitching 
a  neighbouring  cord,  will  not  remain  without  induence  upon 
the  speed.  A  very  interesting  illustration  of  the  variation  in 
speed  is  .shown  in  Fig.  5,  such  as  may  be  caused  solely  through 
the  conditions  in  the  bearings  of  the  machine.  This 
diagram  demonstrates  the  variation  of  speed  on  two  .successive 
days,  in  com[)leting  a  given  job.  As  may  be  .seen,  the  speed 
in  the  evening  .shows  variations  from  87.^5  to  96.5  revs,  per 
min.  It  must  be  pointed  out  that  the  tachograph  diagrams 
were  registered  during  the  summer,  on  a  machine  that 
had  been  running  some  considerable  time,  therefore,  variations 
in  power  consumption,  caused  by  the  changes  of  the  tempera- 
ture, are  not  so  strongly  pronounced  a.s  would  be  the  case  in 
winter.  It  is,  therefore,  impossible  to  attain  the  theoretically 
correct  speed,  and  as  the  commutator  motor  possesses  the  dis- 
advantages indicated,  it  has  been  replaced  by  an  arrange- 
ment, the  result  of  which  may  be  .seen  by  reference  to  Fig.  6. 
This  scheme  aims  at  running  one  and  the  same  speed  for  the 
beginning  of  the  cop,  and  also  for  the  spinning  of  the  bobbin 
end,  reserving  a  higher  speed  for  the  spinning  of  the  cylindrical 
part.  The  change  from  one  s])eed  to  the  other  is  egected 
either  mechanically  or  by  hand.  This  arrangement  permits 
of  an  increase  of  production  of  about  5  per  cent.  In  order  to 
obtain  the  speed  regulation  shown  in  Fig.  6,  either  slip-ring 
or  squirrel-cage  motors  with  pole-changing  devices  are  used. 
The  latter  have  many  a  drawback,  their  price  being  high  and 
thev  have  a  very  low  efficiency  and  power  factor.  This  .scheme, 
is  not  usually  adopted  except  in  isolated  cases,  where  a  few 
machines  only  are  to  be  driven.  Where  groups  of  ring-spin-  • 
ning  frames  are  to  be  driven  together,  the  firm  of  Ma.x  Schorch 
k  Company  have  worked  out  a  scheme  of  their  own,  in  which 
the  variation  of  the  speed  is  obtained  by  means  of  squirrel- 
cage  motors,  which,  on  account  of  their  sim])licity,  great 
economy,  and  last  but  not  least,  their  cheapness,  surpass 
all  the  other  electrical  drive^.  The  Schorch  system  has 
the  great  advantage  that  the  speed  of  a  three-phase  motor  is 
exactlv  in  proportion  to  the  frequency  of  the  .supply  circuit. 
Supposing  current  is  supplied  to  the  motor  by  two  sejiarate 
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Fit;.  6. — Speed  Vakiatiox  Obtained  with  Improved  Drivino 
.\rrasge.mexts. 

sets  of  mains,  the  latter  supplying  a  current  of  less  frequency, 
then  the  motor  will  run  more  quickly  or  slowly  according  to 
the  line  which  it  is  connected  to.  An  auxiliary  generator  or 
frequency  transformer,  producing  a  current  of  the  lower 
frequency,  is  also  in  circuit.  This  can  be  of  quite 
small  dimensions,  as  it  works  only  during  a  limited  frac- 
tion of  the  spinning  period,  oidy  just  the  time  when 
the  reduction  of  the  speed  becomes  a  necessity.     A  simple 
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change-over  switch  is  all  that  is  required  in  the  way  of  appa- 
ratus. The  high  efficienc}-  motors  of  the  Schorch  make  are 
all  totally  enclosed,  and  work  with  an  average  degree  of 
efficiencv"  of  89  per  cent.  This  figure  includes  the  losses 
occasioned  by  the  frequency  transformer.  It  is  interesting  to 
note  that  in  spite  of  that,  the  cost  of  this  installation  is  not  as 
high  as  that  of  the  motors  with  pole-changing  device,  taking 
into  account  the  indispensable  forced  cooling. 


Looms.  > 

Little  or  no  improvement  has  been  made  during  the  past 
few  years  in  the  electric  drive  of  looms,  but  it  is  interesting 
to  note  that  after  numerous  trials  and  experiments, 
Messrs.  Schorch  &  Company  have  discarded  the  individual 
gear  drive,  excepting  in  special  circumstances,  and  as  a  general 
rule  the  well-known  type  of  totally-enclosed  loom  motor,  with 
belt  drive  and  spring  belt-tightener,  is  installed. 


The   Use   of   Gears   and   High    Speed   Motors   in 

Textile   Mills. 


By    GEORGE    S.    SHAKMAN. 


GEARING  in  one  form  or  another  has  been  widely  employed 
in  the  textUe  industry  from  the  very  earliest  days. 
When  the  slow  moving  beam  engine  was  in  vogue,  the 
main  drive  from  the  engine  was  generally  by  spur  gears, 
which  in  many  cases  was  incorporated  with  the  fly-wheel. 
The  wheels  were  of  great  size  and  weight,  and  it  was  quite  a 
common  thing  to  have  a  20-ft.  whfeel  on  the  engine  driving  one 


Fio.  1. — Geab-dkiven  Line  Shaft,  Motok  Outsibe  Weavi>'G  Shed. 

or  more  smaller  wheels  on  the  second  motion  shaft  or  shafts. 
These  were  ordinary  cast-iron  gears  of  a  very  coarse  pitch,  and 
naturally  set  up  a  good  deal  of  noise  and  vibration.  In  order 
to  reduce  the  noise,  the  cast-iron  flywheel  gear  was  often  used 
in  conjunction  with  a  smaller  wheel  having  inserted  wooden 
teeth,  and  it  must  be  confessed  that  some  of  these  gave  most 
excellent  service. 

The  writer  saw  such  a  pair  of  gears  only  a  few  months  ago 
in  a  large  factory  in  Belfast  devoted  to  the  spinning  and  weav- 
ing of  flax.  These  gears  had  been  in  use  for  fifty  years,  and  are 
still  giving  every  satisfaction,  the  quietness  and  smooth- 
ness of  the  drive  being  astonishing.  The  wooden  teeth  of  course 
are  replaced  from  time  to  time,  but  they  appear  to  last  for 
about  three  years,  and  then  may  be  turned  round  and  run  on 
the  other  side  of  the  teeth  for  about  twelve  months.  The 
cast-iron  flywheel  gear  had  teeth  of  4  in.  pitch,  and  ran  at  a 
velocity  of  2,000  ft.  per  min.  There  was  very  little  wear 
indeed  on  the  teeth  after  .50  years  use,  and  their  surface  was 
polished  smooth  and  hard  like  glass. 

In  the  old  mills  the  use  of  gearing  did  not  by  any  means  stop 
at  the  second  motion  shaft,  but  on  the  contrary  it  formed  the 
most  important  feature  of  the  whole  system  of  power  distribu- 
tion throughout  the  mill,  a  fact  to  which  many  old-fashioned 
mills  scattered  throughout  the  textile  manufacturing  districts 


of  the  country  continue  to  bear  witness — but  by  no  means 
silent  witness — to-day.^  Spur  wheels  transmit  the  power  from 
the  engine  to  second  motion  shafts,  bevel  wheels  thence  to 
ujjright  shafts,  more  bevels  to  various  horizontal  shafts  on 
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Bearing  suspended 
from  Roof  Structure, 


Fio.  2. — Diaoeam  of  an  Excellent  Arrangement  for  Geaked 
Line-Sh.aft  Drive  when  Motors  can  be  Supported  on  Wall 
Brackets. 

different  floors,  and  in  very  many  cases  still  more  bevel 
gears  or  whole  series  of  bevel  gears  are  interposed  before  the 
power  is  ultimately  delivered  to  the  shafts  to  which  the  machines 
are  belted. 

Friction  Losses. 

It  must  be  borne  in  mind  that  practically  all  the  old  gearing 
is  of  cast-iron  with  unmachined  teeth,  and  it  cannot  be 
wondered  at  that  the  percentage  of  power  which  is  lost  in 
friction  in  some  of  these  old  mills  is  very  high,  reaching  30, 
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40,  or  in  very  exceptional  casi-.s  even  '>0  jjor  cent,  of  the  total 
power  rlovclo|ied.  In  luodern  steam-driven  mills  spur  gearing 
has  almost  entirely  given  place  to  rope  driving,  and  a  very  high 
degree  of  overall  transmission  efficiency  has  been  attained. 
This  is  partly  due  to  the  |iarticular  ada))tability  of  the  rope 
flrive  for  traiisniilting  power  from  a  slow  running  ))rime  mover 
to  a  number  of  parallel  shafts  grouped  one  above  tlie  other  on 
tlie  dilYerent  floors  of  the  mill,  and  ])artly  due  to  the  greatly 
improved  and  sim|)lirM'd  general  lavout  of  the  mills. 

In  weaving  shed.s  the  old-fashioned  gearing  has  held  its  own 
against  the  encroachment  of  ropi?  driving  since  the  conditions 
do  not  favour  the  latter,  as  they  do  in  the  many-storeyed 
spinning  mills.  The  old-fashioned  method  of  driving  is  to 
run  one  main  shaft  down  one  side  of  the  shed  and  connect  it 
.successively  at  intervals  of  about  10  ft.  through  bevel  gears 
to  the  ends  of  the  numerous  cro.ss  shafts.  This  method  of 
drix'ing  persists  extensively  to-day  in  steam-driven  weaving 
-sheds.  The  desire  for  its  abolition  is  often  an  incentive  to 
ado[it  electrical  driving,  as  the  looms  can  then  be  divided  into 
groups  und  driven  from  motors  without  heavy  mechanical 
transmissions. 

Gearing  and  thk  Electric  Drive. 

The  introduction  of  electrical  driving  into  textile  mills  has 
radically  changed  the  problems  of  mechanical  transmission 
which  have  to  be  faced.     This  is  due  to  two  ])rincipal  causes  : 


l''n;.  3 — Geak  Drive  to  Line  Sihft.   Motor  Sc.^pended  Upside  Dowx  from  Koof  Girders 

Firstly,  the  electric  motor  is  essentially  a  high-speed  machine, 
whereas  hitherto  slow-speed  engines  have  been  used  almost 
e.xclusively  ;  secondly,  when  tlie  old  ])rime  mover  has  been 
dispensed  with,  there  is  no  necessity  to  drive  the  mill  from  one 
central  point,  but  on  the  contrary  it  is  far  more  advantageous 
to  split  up  the  power  and  bring  the  motor  as  close  to  its  work  as 
practicable.  The  consequence  is  that  as  far  as  mechanical 
transmis.sion  is  concerned,  the  power  to  be  dealt  with  is  of  a 
comparatively  small  order,  consideraljle  speed  reductions  have 
often  to  be  effected,  and  comjuct  drives  are  generally  desired. 
It  will  be  seen  on  examination  that  these  conditions'  particu- 
arly  suit  mechanical  gearing,  and  one  result  of  the  extension  of 
electrical  driving  is  undoubtedly  an  increased  use  of  toothed 
gearing  as  opposed  to  rope  and  i)elt  driving. 

TuE  Advantages  of  the  Gear  Drive. 
The  great  advances  which  have  been  made  in  recent  years  in 
the  manufacture  of  machine  cut  gearing  has  enabled  tliis  form 
■of  transmission  to  be  applied  to  motor  drives  with  great  suc- 


cess. The  advantages  of  a  gear  drive  may  be  briefly  stated  to 
be,  shorter  centres,  thus  .saving  valuable  space,  greater 
efficiency  (provided  the  gears  are  accurately  made)  and  longer 
life.  Gearing  also  gives  a  more  positive  drive,  and  is  of  great 
value  in  n\any  textile  operations  where  it  is  important  that  no 
speed  variations  sliould  occur.  There  can  be  no  slip  with  gears, 
ami  the  ratio  between  the  driving  and  the  driven  shafts  re- 
mains constant.  The  objections  to  gear  drives  have  been  very 
largely  on  account  of  noise,  but  during  the  last  few  years  a 
great  deal  has  been  done  to  overcome  this,  and  a  special  gear 
is  now  produced  which  gives  a  silent  drive  at  ordinary  motor 
sjieeds. 

The  application  of  totally  enclosed  double  helical  gearing 
for  speed  reduction  on  motors  of  large  horse-power  is  well 
known,  and  very  fine  results  have  been  obtained  with  this 
class  of  gear.  This  type  of  drive,  however,  is  not  very  common 
in  textile  mills,  and  the  writer  does  not  propose  to  enlarge 
u|ion  the  subject. 

The  modern  tendency  in  electrification  is  for  group  driving 
with  motors  of  medium  horse-power,  as  the  liability  to  8to]i^ 
page  due  to  breakdown  is  very  much  reduced,  and  certain 
groups  of  machines  can  be  run  quite  independently  and  irre- 
spective of  others.  This  method  of  driving  calls  for  the  use 
of  motors  of  a  moderate  horse-power,  and  if  these  motors  can 
be  run  at  a  reasonably  high  speed  there  is  an  initial  sa\nng  in 
the  cost  of  the  installation  and  an  increased 
efficiency  from  the  motors  them.«elves.  More- 
over, as  the  motors  used  in  textile  mills  are 
invariably  alternating  current  machines  the 
question  of  power  factor  comes  in,  and  from 
this  point  of  view  it  is  e.xtremely  desirable  to 
use  fairly  high  motor  speeds.  When  gearing 
is  used  in  connection  with  high  speed  motors, 
the  gears  mu.st  of  necessity  be  of  the  best 
quality,  and  it  is  essential  that  they  should 
be  machine  cut,  for  the  absence  of  noise  and 
vibration  is  largely  dependent  upon  the 
accuracy  of  the  manufacture  of  the  gears. 

During  recent  years  it  has  been  found  pos- 
sible successfully  to  gear  motors  directly  to 
line  shafts,  and  in  many  cases  a'  higher  speed 
motor  can  be  used  than  if  a  belt  drive  had 
been  employed.  This  is  due  to  the  fact  that  a 
bigger  reduction  can  be  obtained  in  a.lim  ted 
space  with  a  gear  than  with  a  belt,  as  in 
the  case  of  the  latter  it  is  sometimes  foiuid 
that  a  large  enough  pulley  cannot  be  fitted 
to  the  line  shaft  on  account  of  the  roof 
clearance  or  other  obstruction. 

In  order  to  reduce  noise  in  the  gears,  special 
pinions   are  often   employed   composed   of 
some  other  material  than  metal.     Perhaps 
the  best  known  of  these  is  raw  hide,  and  on 
many  drives  these  have  jiroved  highly  satis- 
factory  and    have   run    for   years    without 
giving  trouble  of  any  description.     They  are, 
however,  .sometimes  affected  by  atmosjihcrical  conditions,  and 
care  must  be  exercised  Ln  deciding  the  drives  for  which  they  are 
suitable.     Other  pinions  are  made  from  compressed  paper, 
and  there  is    a  special  pinion  composed  of  conifjfessed  cotton 
which  goes  under  the  trade  name  of  "  Fabroil." 

The  Lamwated  Staggered  Tooth  Gear. 
The  all  metal  silent  gear  previously  referred  to  is  a  laminated 
staggered  tooth  gear  manufactured  by  Laminated  Gears, 
Ltd.,  Sheffield.  It  consists  of  a  series  of  high  carbon  steel 
plates  (having  a  tensile  strength  of  50  tons  ])er  square  inch) 
assembled  on  a  central  cast  iron  hub.  After  the  teeth  are 
cut  the  plates  are  staggered  relatively  to  each  other,  alternate 
plates  being  moved  half  a  pitch  forward.  This  gives  double 
pbints  of  contact,  eliminates  backlash  and  vibration,  and  it 
is  claimed  by  the  makers  that  a  smooth  and  steady  drive 
results.  It  is  not  necessary  to  run  these  gears  in  an  oil  bath  at 
normal  motor  speeds  as  the  grease  is  retained  in  the  spaces 
between  the  teeth.    An  additional  advantage  is  the  allowaace 
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for  end  play  which  is  made  by  inserting  thin  distance  plates 
between  the  toothed  plates,  which  enables  the  motor  armature 
shaft  to  float.  With  these  gears  considerably  higher  ratios 
of  reduction  can  be  obtained  than  with  ordinary  spur  gears, 
and  this  is  of  particular  advantage  in  enabling  higher  speed 
motors  to  be  installed.  Reductions  of  7,  8,  9  and  even  10  :  1 
are  often  obtained  by  this  gear  for  drives  of  moderate  power. 
Totally  enclosed  worm  reduction  gears  are  often  used  in 
textile  mills,  and  they  give  a  much  bigger  reduction  than 
spur  gearing,  although  with  a  certain  loss  of  efficiency. 
They  are  also  somewhat  costly,  but  for  certain  purposes  they 
make  an  exceedingly  compact  arrangement  and  give  a  very 
smooth   and   steady   drive.     In   this   connection   it   may   be 


erection  and  is  strongly  to  be  recommended  where  possible. 
It  is  swelled  in  the  middle  where  the  spur  wheel  fits,  and  the 
shaft  itself  is  carried  on  two  bearings,  one  a  wall  box  and  the 
other  a  bearing  of  the  usual  Plummer  block  type  carried  on 
the  same  bedplate  as  the  motor.  The  pinion  is  keyed  direct 
on  to  the  motor  shaft  and  is  overhung,  and  slots  are  provided 
for  the  holding-down  bolts  of  the  motor  which  enables  correct 
alignment   to   be   easily   obtained.     The   motors  are   20"h.p. 


Fig.    5- — Motor  for  Individtjal  Loom  Drive, 
Showing  Reduction  Gears. 


Fig.  4. — HiiiH-isi'EED  Motor  (1,440  eevs.   vek  uin.)  Moukted   on  Concrete 
PiLLAB  WITH  Gear  Drive  to  Line  Shaft. 


Fig.    6. — Diagrammatical  Sketch  Illustrating 
Remarks   on  Horizontal   Drive   to   Calender 
Bowl  Shaft. 


mentioned  that  worm  gears  have  proved  entirely  successful 
on  calender  drives  where  the  speed  reduction  is  great  and 
where  a  perfectly  smooth  and  steady  drive  is  of  great 
advantage. 

Gear-deiven  Line  Shafts. 
A  few  remarks  regarding  gear-driven  line  shafts  may  prove 
of  interest.  Pig.  1  shows  one  of  40  geared  motors  driving  the 
cross-shafts  in  a  weaving  shed.  It  will  be  seen  that  the 
motor  is  mounted  on  a  bracket  securely  fastened  to  the  wall. 
The  motors  are  all  outside  the  weaving  shed,  and  the  large^ 
wheel  is  keyed  on  to  a  short  length  of  shaft  which  is  attached 
by  means  of  a  solid  coupling  to  the  main  length  of  shaft  just 
inside  the  shed.     This  short  length  of  shaft  greatly  facilitates 


running  at  960  revs,  per  min.  and  reducing  to  14.5  revs,  per 
min.  on  the  line  shaft.  These  gears  are  of  the  laminated  type 
previously  referred  to.  An  excellent  arrangement  where  the 
motor  can  be  supported  on  wall  brackets  is  shown  in  Fig.  2. 
In  some  cases  it  is  not  possible  to  carry  the  motors  on  wall 
brackets,  and  if  the  roof  is  sufficiently  strong  they  may  be 
suspended  ujjside  down  as  shown  in  Fig.  3.  There 
are  many  other  ways  of  erecting  motors  for  line-shafting 
drives,  but  the  main  principle  to  be  observed  is  that  the 
supports  for  the  motor  should  be  as  rigid  and  strong  as 
possible,  and  that  the  spur  wheel  should  be  keyed  as  near  as 
possible  to  the  bearing.  Fig.  4  shows  a  15-h.p.  motor  running 
at    1,440  revs,  per  min.   on  a    concrete   pillar   and   driving 
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throut'h  "ears  on  to  a  line  shaft.     It  will  be  noticed  how  close 
the  spur  wheel  is  to  the   bearing. 

Loom  Driving. 

The  driving  of  looms  individually  by  means  of  small  motors 
offers  scope  for  the  use  of  gearing.  Fig.  5  shows  a  motor  of 
this  descrii)tion  with  its  reduction  gear,  and  this  eombined 
type  of  drive  has  been  successfully  fitted  to  a  large  number 
of  looms  in  this  country".  Six-pole  3-phase  motors  are 
employed,  and  on  the  usual  50-cycle  supply  the  speed  is 
about  1,000  revs,  per  min.  and  the  gear  reduction  varies 
between  5  : 1  and  9:1.  The  spur  wheel  is  machine-cut  cast  iron, 
and  the  pinion  may  be  raw  hide,  j)aper,  bronze,  mild  steel,  &c., 
&c.  The  ])itch,  of  course,  is  small,  being  about  8  to  10 
diametral  jiitch  or  its  equivalent  metric  pitch.  In  America 
a  very  large  proportion  of  the  looms  are  individually 
driven,  and  in  practically  all  cases  through  gears.  The 
motors  used  are  mostly  four  pole,  and  as  the  supply  is 
usually  at  60  cycles,  the  motor  .speed  is  something  like  1,750 
revs,  per  min.  The  motor  is  geared  direct  to  the  loom 
crankshaft,  and  this  obviously  necessitates  extremely  high 
gearing  ratios.  Apparently  these  installations  are  quite 
successful,  and  this  method  of  driving  is  extending. 

Calenders  and  Printinc,  Machines. 
Calenders  and  printing  machines  are  very  often  driven  by 
gears,  and  with  great  advantage  both  as  regards  economy  in 
space  and  smoothness  of  drive  as  compared  with  belt.  On 
printing  machines  in  })articular  belt-slip  is  liable  to  give  a 
somewhat  uneven  drive,  the  effects  of  which  are  noticeable 
on  the  finished  work.  The  speed  reduction  required  on 
calender  drives  is  generally  considerable,  and  worm  gear  is 
often  used  for  this  purpose.  Owing  to  the  constant  alterations 
in  the  position  of  the  bowls,  great  care  should  be  exercised 
in  the  design  of  the  transmission.  When  using  spur  gearing 
the  reduction  may  be  arranged  in  one  step  if  it  is  not  too 
great,  or,  alternatively,  double  reduction  gears  can  be  used. 
It  is  advisable  where  possible  to  mount  the  final  wheel  on  a 
separate  shaft  and  attach  it  to  the  calender  bow!  shaft  by  means 
of  a  universal  coupling.     This  enables  the  bowl  to  alter  its 


position  without  affecting  in  any  way  the  distance  between  the 
centres  of  the  gears,  for  no  wheels  can  be  expected  to  give 
their  best  results  if  the  centres  at  which  they  run  are  not 
accurately  set  and  maintained. 

In  some  cases,  however,  it  is  not  possible  to  adopt  the 
above  method,  and  it  is  necessary  to  key  the  wheel  on  to  the 
bowl  shaft,  and  as  this  bowl  is  raised  or  lowered  the  gears 
will  go  in  and  out  of  mesh  accordingly.  In  order  to  minimise 
as  much  as  po.ssible  the  effect  of  this  movement,  a  slightly 
larger  pitch  than  usual  should  be  employed  and  the  drive 
arranged  as  a  horizontal  one  so  that  the  |)inion  is  on  a  level 
with  the  centre  of  the  bowl  shaft  when  the  bowl  is  in  its 
normal  jjosition.  A  vertical  movement  of  the  bowl  will  then 
only  have  a  slight  effect  upon  the  distance  between  the  centres 
of  the  two  gears.  This  will  be  clearly  understood  by  reference 
to  the  diagrammatical  sketch.  Fig.  6. 

Ring  doubling  frames  and  ring  spinning  frames,  where 
individually  driven,  are,  of  course,  directly  coupled  to  the 
motor  wherever  the  speeds  can  be  suitably  arranged,  but 
occasions  do  arise  where  the  frames  cannot  be  run  at  any  of 
the  possible  speeds  of  an  induction  motor  and  it  is  necessary 
to  have  a  speed  reduction.  The  difficulty  in  dri^^ng  these 
frames  is  the  heavy  starting  torque,  and  this  is  sometimes 
met-ljy  the  introduction  of  a  clutch  coupling,  and  experiments 
are  now  being  conducted  with  a  combined  laminated  gear 
and  special  clutch-coupling  drive  to  doubling  and  ring  spinning 
frames. 

In  conclusion,  it  would  seem  that  gears  will  appear  in 
textile  mills  in  increasing  quantities,  but  gears  of  the  highest 
class  and  designed  for  a  high  efficiency  and  for  economy.  At 
the  present  time  only  a  very  small  percentage  of  the  textile 
mills  in  Lancashire  and  Yorkshire  are  electrically  driven,  and 
as  the  mills  change  over  to  electric  power  this  form  of  trans- 
mission is  bound  to  be  increasingly  used,  as  for  certain  purposes 
it  still  retains  many  advantages  over  any  other  method. 
Cxearing  is  still  the  best  means  of  obtaining  a  positive  drive 
in  the  smallest  possible  space,  and  when  correctly  made  and 
designed  has  a  very  long  life,  and  maintenance  and  renewal 
charges  are  exceedingly  low. 


The  Application  of  Electricity  to  Paper  Mills. 


'  Bj-  E.    E.   Fl'LI-ER,   A.M.I.E.E. 


IT  is  not  intended  in  this  article  to  describe  in  detail  the  pro- 
cess of  paper  making,  though  sufficient  information  will  be 

given  to  enable  a  fair  idea  to  be  obtained  of  the  production 
of  paper^from  the  raw  material.  The  question  of  power-house 
plant  and  the  steam  distribution  is  also  of  so  great  importance 
that  it  amply  ju.stifies  an  article  devoted  alone  to  this  subject  ; 
but  the  author  has  confined  himself  to  the  various  sections  of 
paper-making  plant,  and  has  given  information  regarding  the 
power  required  to  drive  them,  with  curves  which  show  the 
variations  in  load.  These  figures  cannot  be  applied  to  all 
cases,  as  operating  conditions  vary  considerably  in  different 
mills.  They  will,  however,  -give  reliable  information  of 
machines  as  used  in  a  "  news  "  mill. 

In  many  of  the  existing  mills,  large  slow-speed  compound- 
condensing  engines  are  used  to  drive  the  line  shafting  required 
for  the  existing  plant.  This  arrangement  necessitates  long  heavy 
shafting,  numerous  belts  or  ropes.  It  is  often  stated  that 
propei-lv  constructed  shafting  does  not  consume  more  than 
12  to  1.5  per  cent,  of  the  total  power  of  the  engine  driving  it. 
Under  exceedingly  good  conditions,  with  accurate  alignment, 
and  belts  or  ropes  neither  too  tight  nor  too  loose,  these  figures 
might  be  obtained  by  the  usual  method  of  testing  for  friction 
load.  This  method,  however,  will  not  give  the  true  friction 
losses  when  the  shafting  is  running  fully  loaded.  When  con- 
verting industrial  plants  to  electric  drive,  and  eliminating  the 
line  shaft,  it  has  been  found  from  numerous  tests  taken  before 
and  after  the  conversion  that  the  friction  losses  are  from  2.5  to 
40  per  cent,  of  the  power  consumed,  according  to  the  condition 
of  the  plant.     In  applying  electric  power  to  paper-mill  ma- 


chinery every  effort  should  be  inade  to  avoid  the  use  of  .shafting  ; 
there  is  not  a  single  machine  that  cannot  be  driven  eithi-r 


l^u:.  1. — l)iAi;n.\Ms  OF  Arrangement  of  T.\nk  .\nd  Beating  Cvi-isdeb. 

direct  or  ,by  [belt  or  chain..  One  need  not  fear  giving  .satis- 
faction provided  each  drive  is  carefully  considered  regarding 
the  normal  and  possible  overload  condition. 
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Drip-proof  niotors,  or  in  sjiecial  cases  forctd  ventilation, 
should  be  used.  The  windings  should  be  impregnated  with 
wateriiroof  compound,  to  preserve  them  against  the  efiect  of 
the  vapour. 

The   Potcher. 

Raw  material  used  in  mills  manufacturing  "  news,"  or  the 
common  class  of  paper,  consists  of  two  kinds.  These  are 
known  as  mechanical,  or  plain  ground  wood,  and  chemical 
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pulp.  The  relative  proportion  of  each  depends  upon  the 
quality  of  the  paper  required.  Canada  and  Norway  import 
into  this  country  by  far  the  largest  quantity  of  both  classes 
of  pulp.     It  isjnade  upt^in  bales  of  about  4  to  4J  cwt.  ;   this 


-Diai;kam  of  the  Taylor  Beater. 

includes  moisture,  varying  from  40  to  50  pep  cent,  of  the  gross 
weight.  The  first  machine  to  be  used  for  beating  the  raw 
material  into  pulp  is  the  potcher.  It  is  in  the  form  of  an  ellip- 
tical tank  having  a  capacity  of  8  to  10  cwt.  There  are  larger 
potchers  in  use,  but  this  size  may  be  considered  to  be  the  usual 
capacity  adopted,  except  for  very  large  machine  mills. 

The  piotcher  tank  is  filled  with  its  proper 
supply  of  water,  then  the  raw  material  is 
fed  into  it  in  the  form  of  sheets  detached 
from  the  bales.  Cuttings  from  the 
finished  paper,  broke  from  the  machine, 
also  returned  newspapers  in  certain  pro- 
portions, are  used,  as  well  as  china  clay 
It  wi-ll  be  noticed  from  curve  Fig.  2  that 
the  filling  in  time  occupies  approximatelv 
12  mins. 

Fig.  1  will  give  some  idea  of  the  airange- 
ment  of  the  tank  and  beating  cylinder. 
The  number  of  blades  or  paddles  on  the 
cylinder  varies  considerably.  For  beating 
])ul]i  for  '■  news  "  a  few  blades  only  are 
required,  generally  6  to  1"2  ;  in  the  case 
of  fine  printing  paper   a  much   greater 

number  of  blades  are  used.  The  actual  mateiial  used  in  a 
pott'her  having  a  beating  capacity  of  10  cwt.  rarely  exeeds  8|- 
to  9  cwt.  The  normal  speed  of  the  cylinder  is  from  120  to 
140  revs,  per  min.  Whatever  the  speed  is,  it  is  not 
necessary  to  vary  it,  so  that  a  constant-speed  motor 
will  be  found  to  be  quite  suitable.  Usually,  the.  potchers 
are    placed    in    pairs    with    the    driving    inilleys\8ide  •  b^ 


side.  This  arraugenfent  enables  a  single  motor  with  two 
pulleys  to  be  used  for  driving  the  two  potchers.  In  .selecting 
a  suitable  motor  for  this  drive,  allowance  must  be  made  for 
starting  up  the  potchers  with  the  tanks  full  of  stuff  and  water. 
To  enable  this  to  be  don^  it  is  necessary  to  provide  a  motor 
capable  of  exerting  a  starting  torque  of  2|  times  the  full  load 
torque.  Assuming  the  bearings  are  in  goo"d  condition  and  the 
beating  is  normal,  the  power  required  to  drive  a  single  10  cwt. 
potcher  would  be  20  b.h.p.  If  the  beating 
is  forced  or  the  taw  material  fed  in  rapidly, 
the  power  may  be  as  much  a.s-.30  b.h.p. 

The  curve  in  Fig.  2  indicates  the  power 
variations  with  this  machine.  The  worst 
condition  to  be  met  with  is  when  starting 
up  with  the  tank  full  as  shown  at  A. 
From  start  to  finish  the  time  occupied  is 
about  37  minutes.  It  wUl  be  noticed 
til  at  the  power  after  the  feeding  operation 
is  finished^  remains  practically  constant. 

The    Beating    Process. 

From  the  potcher  the  stufi  is  pumped 
I  o  the  beaters.  The  principle  is  practically 
the  same  as  described  for  the  potcher. 
The  cylinder  is  lighter  and  smaller  in  diameter,  and  is  provided 
with  a  greater  number  of  blades.  The  clearance  between  the 
potcher  cylinder  and  bottom  plate  may  be  3  in.  to  4  in., 
whereas  in  the  case  of  a  beater,  the  cylinder  is  adjusted  by 
means  of  a  screw  gear,  so  that  the  blades  can  just  clear  the 
bottom  plate  by  a  few  thousandths  of  an  inch,  theoretically 
there  should  alwavs  be  a  clearance  ;  in  practice,  however,  this 
is  hardly  possible.  The  usual  design  of  beater  will  not  permit 
of  such  fine  adjustment,  due  to  the  fact  that  the  blades  wear 
unevenly,  also  due  to  the  spring  of  the  cylinder  shaft  between 
the  bearings.  This  is  a  question  which  paper-machine  manu- 
facturers .^hould  consider.  Better  type  of  bearings  and  heavier 
shafts  should  be  provided,  so  that  fine  adjustments  may  be 
made.  A  considerable  waste  of  power  and  unsatisfactory 
beating  is  caused  by  the  rubbing  of  the  worn  cylinder  blades 
against  the  bottom  plate.  |^  m 

Fig.  3  illustrates  a  Taylor  beater.  The  stuff  in  a  beater 
travels  outward  from  the  cylinder,  and  in  a  downward  direction 
until  it  passes  into  the  rotaiy  pumjj  chamber.  From  the  pump 
it  is  delivered  to  the  back  of  the  chamber,  A,  and  then  jiasses 
between  the  cylinder  and  bottom  plate.  It  is  difficul-tto  make 
a  definite  .statement  regarding  the  power  required  by  a  Taylor 
beater  ;  so  much  depends  on  the  position  of  the  cylinder  in 
relation  to  the  bottom  plate.  If  we  assume  the  beater  to  be 
in  a  satisfactory  condition,  and  the  blades  just  rubbing  the 
bottom  plate,  a  beater  having  a  capacity  of  8  cwt.  would 


— Power  Curve  of  Taylor  Beater. 


require  about  30  B.H.p.^f  It  is  possible  by  screwing  the 
cylinder  hard  down  on  to  the  [plate,  to  [^abisorb  50  b.h.p. 
The  length  of  the  cylinder  was  5  ft.  and  2  ft.  6  in.  diameter, 
with  blades  sjjaced  f  in.  apart ;  the  height  of  pulp  in  chambe  A 
was  12  in. 

Fig.  4  is  a  typical  power  curve  taken  from  a  motor  driving 
a  Taylor  beater.^     The  beatfr  was  in  a  fair  ccnditicn,  and  was 
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lieating  .stuff  for  "  new.s."  The  cylinder  was  lowered  until  the 
lilades  were  rubbing.  The  light  loud  ])Ower  recorded  wa.s  O-Tj 
u.ii.p.  ;  this  includes  the  circulating  jminp  which  is  driven  from 
tiie  cylinder  shaft.  The  power  increased  to  a  niaxinnini  of 
32-5  B.u.r.  then  decreased  to  28-5  n.ii.p.  The  beating  being 
.■sullicient  for  the  requiren\ents,  the  cylinder  wa.s  lifted  and  motor 
shut  down.     The  sjieed  of  the  beater  was  260  revs,  per  min. 

Refiners  or  Jordans. 


The  practice  of  lieating  bv  ]i(itc)icT  and  l.icatcrs  without  tlic 
use  of  a  reliner,  is  to  be  found  in  many  mills,  jirincijially  mills 
making  fine  paper.  In  "  news  "  mills  the  refiner  has  practic- 
ally displaced  the  beater.  It  is  not  intended  in  this  article 
to  deal  with  the  advantages  or  disadvantages  of  the  two  types 
of  beating  machines. 


Refiners  can  be  started  without  lood  by  screwing  out  the 
rotor  cone,  therefore  it  is  not  necessary  to  have  a  motor  capable 
of  more  than  the  standard  torque.  When  arranging  a  motor 
for  direct  coupling,  a  tle.xible  coii]>ling  with  extended  jaws  may 
be  used  to  take  up  the  cone  adjustment.  Another  method 
which  has  been  tried,  consists  of  using  an  alternating  current 
motor  with  a  .special  rotor.  Th<'  iron  coie  is  made  aliout  6  in. 
longer  than  the  stator  iron.  This  arrangement  and  also  the 
sliding  coupling  enal)les  the  motor  to  be  fixed  to  the  sole  plate. 
There  are  disadvantages  in  both  cases  ;  the  sliding  coupling 
is  somewhat  weak  and  the  .surface  of  the  jaws  do  not  wear 
smoothly.  The  special  rotor  required  for  the  alternating 
current  motor,  also  the  effect  on  the  efficiency  and  power  factor 
due  to  the  core  being  magnetically  out  of  centre,  neutralises 
the  advantages  of  being  able  to  fix  the  motor  to  the  sole  plate. 


Fio.  5. — Diagram  of  a  Refiner. 


Refiners  or  jordans,  as  they  aie  known  in  America,  are 
beaters  con.structed  iu  the  form  of  a  cone.  The  stuflt  which  has 
already  been  treated  in  the  potcher  enters  the  refiner 
at  the  small  end  of  the  cone  and  passes  up  the  cone  to 
the  outlet.  Fig.  5  shows  the  general  arrangement  of  the 
interior  of  a  refiner.  -  The  internal  cone  or  rotor  is  fitted  with 
suitable  blades.  It  is  adjusted  by  a  screw  gear  so  that  the 
blades  will  just  touch,  similar  blades  being  fi.xed  on  the  inside  of 
the  stationary  cone.  It  will  be  seen  that  when  the  cones  are 
in  contact,  the  area  of  rubbing  surface  is  considerably  more 
than  iu  the  case  of  a  beater.  It  is  owing  to  this  fact  that 
refiners  require  much  more  power.  If  the  blades  are  allowed 
to  wear  unevenly,  the  power  will  increase  to  a  very  considerable 
amount  without  doing  useful  work.  Allowance  for  the  wear 
of  blades  can  be  made  by  the  screw 
adjustment.  By  this  means  the  rotor 
cone  can  be  pressed  into  the  external 
cone.  The  maximum  adjustment  from 
the  time  when  the  blades  are  new  and 
when  they  must  be  renewed  is  about  4  in. 
to  6  in.  It  is,  however,  advisable  before 
this  amount  has  been  taken  up  to  have 
the  blades  replaced.  When  considering 
the  question  of  driving  refiners  which  are 
already  in  operation,  it  is  only  a  question 
of  arranging  a  suitable  belt  drive,  and 
allowing  for  the  adjustment  by  means  of 
wide  pulleys.  Belt -driven  refiners  in 
general  use  have  a  speed  ranging  from  250 
to  300  revs,  per  min.  Unless  a  direct-current 
motor  is  to  be  used,  this  speed  will  not  be 
suitable  for  direct  coupling  to  an  alternating-ciurcut  motor. 
Till- author  considers  the  American  ])ractice  the  best  to  adojit 
for  new  refiners  ;  that  is,  to  operate  the  refiner  at  375  revs,  per 
mill.,  and  use  an  alternating-current  motor  either  of  the  squirrel 
cage  or  slip-ring  type.  There  does  not  apj)ear  to  be  any  infor- 
mation of  speeds  higher  than  this  being  em])loyed.  It  would 
be  interesting  to  know  the  re.sults  of  a  direct-coujiled  refiner 
having  a  speed  of  480  revs,  per  min.,  the  peripheral  speed  of  the 
cone  blades  remaining  the  same  as  at  present.  The  cost  of  the  set 
would  be  less,  and  more  efficient  from  the  power  point  of  view. 


The  most  satisfactory  method  is  to  use  a  standard  type  of 
motor  bolted  to  a  sliding  base  attached  to  the  refiner  sole 
plate.  A  square  thread-screw  spindle  is  fitted  to  the  slide  base 
and  extends  down  the  centre  of  the  ,sole  plate  to  the  adjust- 
ment end  of  the  refiner,  where  .suitable  gear  wheels  are  pro- 
vided to  connect  it  to  the  hand-wheel  spindle.  The  operator 
when  making  adjustments  on  the  cone  also  moves  the  motor 
at  the  same  time.     This  arrangement  is  shown  in  Fig.  5. 

In  considering  the  question  of  the  power  "required  it  is  neces- 
sary to  obtain  some  idea  of  the  capacity  and  size  of  cones. 
There  are  a  number  of  refiners  of  small  size,  ha\'ing  a  beating 
capacity  of  about  7  cwt.  per  hour,  which  may  be  driven  by  a 
75  B.H.p.  motor.  There  are  larger  sizes  of  15-cwt.  ca])acity, 
requiring  150  b.h.p.    Still  larger  sizes  are  used  for  "  news  " 
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Refiner. 

beating,  wliidi  will  absorb  200  B.H.P.  So  much  depends 
on  the  condition  of  the  blades  and  adjustment.  It  is  quite 
possible  for  the  operator  to  screw  the  refiner  cone  in  to  such 
an  extent  that  100  per  cent,  overload  will  be  placed  on  the 
motor.  The  refiner  must  be  in  an  exceptionally  good  con- 
dition and  the  beating  easy  to  obtain  the  pulp  capacity  given. 
With  the  deterioration  of"  the  blades  the  beating  capacity  is 
reduced  and  the  ])ower  considerably  increased  ;.  under  these 
circumstances  it  is  difficult  to  give  any  very  reliable  figures 
which  may  be  accepted  for  general  use  ;  each  case   must  be 


174 


THE  ELECTRICIAN. 


February  4,  1921. 


considered  carefully,  both  as  regards  the  capacity  required  and 
xnethod  of  running  the  rotor  cone  in  relation  to  the  stationary 
cone.  The  author  has  met  with  cases  where  for  a  beating 
capacity  of  only  10  cwt.  per  hour  the  power  has  been  as  much 
as  150  to  200  b.h.p.  It  is  clear  that  a  motor  must  have 
ample  capacity  to  drive  such  refiners. 

Fig.  6  is  a  curve  taken  on  a  large  size  refiner  operating 
on^"  news  "  stuff  and  beating  approximately  10  cwt.  per  hour. 
The  power  line  a  is  very  steady  and  represents  satisfactory 
operation.  h  power  line  indicates  an  adjustment  of  the 
•cone  causing  an  increase  in  power.       Fig.  7  is  a  curve  taken  on 


Fig. 


-Power  Curve  of  a  Refiner  showing  Uns.4tisf.\ctory  Operation 


the  same  machine.  It  is  obvious  from  this  curve  that  the 
refiner  is  not  working  .satisfactorily  ;  it  also  indicates  the  wide 
variation  in  load  that  may  be  created  by  faulty  operation  and 
worn  blades. 

Agitators  or  Storage  Tanks. 
The  .stufi  has  now  pased  through  its  beating  process.  From 
the  refiner,  or  in  some  cases  beaters,  it  is  delivered  to  the 
agitators,  where  it  is  kept  in  constant  agitation  by  means  of 
revolving  paddles.  Usually  agitators  are  driven  from  the  line 
shaft.  If,  however,  they  are  to  be  driven  by  a  .separate  motor, 
1\  B.H.P.  should  be  allowed  for  a  pair.  Unless  a  suitable 
clutch  is  provided  for  disconnecting  the  agitator.s,  so  that  the 
motor  can  start  up  on  light  load,  it  would  be  better  to  adopt  a 


slijj-ring  type  of  motor,  capable  of  two  and  a  half  times  full 
load  torque  to  enable  the  agitators  to  be  started  when  full  of 
stuff.  It  may  be  necessary  to  increase  this  power  to  9  b.h.p. 
if  the  stuff  is  heavy. 

Strainers. 

The  stuff  is  now  ready  for  the  machine.  It  is  pumped  by  a 
stufi  pump  of  the  plunger  type  to  the  niLsing  box  in  the 
machine  room,  where  it  is  mixed  with  a  large  volume  of  water 
to  suit  the-operating  condition  of  the  machine.  Before  passing 
on  to  the  wire  of  the  machine,  the  stuff  is  strained  by  passing 
it  through  a  number  of  revolving  drums 
suitably  perforated.  The  strainers  are 
generally  operated  at  a  constant  speed, 
and  may  be  driven  by  a  belt  from  the  wet 
end  pump  shaft  or  by  means  of  a  separate 
motor.  To  be  on  the  safe  side,  |  to  1 
B.H.P.  should  be  allowed  for  each  strainer. 

Wet-end  Pumps. 

Before  describing  the  machine  drive, 
it  would  be  well  to  study  the  drive  of 
the  wet-end  pumps,  which  are  required 
to  deal  with  the  stuff,  water,  return 
water  and  vacuum  boxes.  It  is  not 
necessary  to  describe  the  function 
of  each  individual  pump  ;  they  are 
usually  grouped  together,  either  in  the 
basement  or  by  the  side  of  the  wet-end  of  the  machine.  In 
either  case  the  usual  practice  is  to  drive  them  from  a  short 
back  shaft  by  means  of  a  motor.  Owing  to  the  various  sizes 
and  types  of  pumps  required,  and  the  capacity  of  the  machines 
they  have  to  deal  with,  it  is  difficult  to  give  definite  figures 
regarding  the  power.  We  may  take  as  a  guide  60  to  90  b.h.P. 
for  "  news  '"  machines  of  sizes  from  150  in.  to  180  in.  in  width 
of  wire  and  a  paper  speed  of  .550  ft.  per  min. 

A    margin    for    overload   should   be    allowed    in   addition 
to  these  figures.     Constant-sjjeed  motors  are  usually  installed 
for  this  purpose.     There  are,  however,  cases  where  a  moderate 
variation  of  speed  would  be  of  advantage. 
{To  he  concluded.) 


Electrical   Power   in   the   Textile   Industry. 


Some    Views   from    liochdale. 


By   F.  H,  RUDD. 


THOSE  who  have  been  associated  with  the  electricity-supply 
industry  during  the  last  20  years  wiU  best  appre- 
ciate the  great  changes  that  have  taken  place  during 
that  period  and  the  large  amount  of  work  that  has  been 
accomplished  in  the  application  of  electric  power  to  industry 
generally.  The  fight  has  been  against  conservatism,  prejudice, 
animosity  and  ignorance.  The  supply  engineer,  in  order  to 
increase  the  service  value  of  the  undertaking,  has  been  in  the 
front  line  of  battle,  and,  with  the  help  of  the  manufacturer 
and  the  technical  Press,  now  appears  to  be  about  to  realise 
the  result  of  his  efforts. 

Building  up  the  Load. 
The  demand  on  the  Rochdale  power  station  has  been 
gradually  built  up  from  the  smaller  power  users  such  as 
engineers,  joiners  and  others,  whose  requirements  range 
from  1  H.p.  to  about  50  h.p.,  until  the  field  for  expan- 
sion in  this  direction  has  become  practically  exhausted. 
Many  premises  existed  that  were  of  no  value  as  workshop.s, 
being  without  power.  Owing  to  the  ease  with  which  this 
power  could  be  purchased  from  the  supj)ly  authority,  it 
is  next  to  impossible  in  this  town  to  obtain  vacant  premises 
for  a  workshop  of  any  kind.  The  further  effect  is  an  increased 
rateable   value  with   which   the   electricity    undertaking  has 


not  yet  been  credited.  Many  of  these  consumers  are  small 
traders  who  have  started  business,  on  their  own  account 
with  a  hired  motor  and  have,  with  veryjew  exceptions,  made 
good. 

If  the  weight  of  evidence  against  the  possibility  of  extending 
the  use  of  electricity  to  the  textile  trades  had  been  true,  most 
Lancashire  electricity  supply  engineers  would  have  been  now 
comfortably  .settled "^  with  a  station  of  2,000  to  3,000  k^v. 
capacity,  instead  of  being  occupied  all  available  hours  working 
out  the  problems  of  ever  -  increasing  demands.  Such 
being  the  state  of  affairs,  our  friends  the  enemy  are  somewhat 
at  a  loss  to  find  an  explanation,  although  the  reason  is  of  a 
most  simple  character. 

Reasons  for  Using  the  Electric  l>kive.  • 
In  the  first  place,  the  cotton  manufacturer  finds  that  in 
consequence  of  the  reduction  in  the  hours  of  working  the 
output  of  his  manufactures  is  reduced  a  corresponding  amoimt, 
which  he  endeavours  to  make  up  by  installing  additional 
machinery.  Seeing  that  engines  and  boiler-house  plant  in 
textile  mills  have  been  put  down  with  no  reserve  available,  he 
approaches  the  steam-engine  maker  for  a  price,  and,  on 
receipt  of  which  his  astonishment  is  great.  He  then 
approaches  the  local  supply  engineer,  and  after  much  argu- 
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ment  inid  explanation  of  diversity  and  other  factors,  tlic 
valuo  of  wliich  lie  susjuciously  accepts,  be  arranges  to  take  a 
su]j])ly  of  anything  from  100  h.p.  to  400  h.p.  The  result 
beiiig^  after  a  few  months'  working,  he  funis  both  as  to  cost 
and  satisfactory  running  it  compares  favourably  with 
any  other  means  of  power  that  could  be  employed  and  allows 
him  the  use  of  ca])ital  that  would  otherwise  have  been  expended 
in  purchasing  and  housing  steam  plant-to  buy  more  productive 
machinery. 

A  miinber  of  such  cases  have  occurred,  in  one  instance 
a  com])any,  floated  when  money  did  not  a]i])ear  to  be  easily 
obtained  for  the  purpose,  adopted  electric  driving  from  the 
Corporation's  niaiiis.  A\'itli  tlie  ea]iital  saved  by  not  installing 
steam  jilant  anotlier  mill  was  built,  and,  with  the  sujijily 
authority  responsible  for  the  power  supply,  extensions  may 
and  arc  being  carried  out  almost  indelinitely.  In  another 
instance  a  manufacturer  a])proached  the  Rochdale  Electricity 
Su|>])ly  Department  a  few  weeks  ago  for  400  H.p.,  as  it  was 
found  that  with  his  own  plant  there  was  no  available  power 
for  expansion  of  the  business.  Ten  years  ago  we  were  in 
negotiation  for  the  load,  but  the  steam  engine  triumphed.  If 
we  examine  further  the  conditions  surrounding  this  case  we 
find  an  inti-resting  situation.  The  coal  consumption  was 
1,700  tons  per  annum  at  47s.  6d.  per  ton,  £4,037,  the  cost  of 
carting  being  considerable,  owing  to  the  distance  away  from 
the  coal  siding.  The  maximum  demand  is  320  kw.,  which  it 
is  estimated  can  be  driven  from  the  corporation  supply  at  a 
little  more  than  the  cost  of  coal.  An  interesting  feature 
however,  is  that  the  amount  of  coal  used  by  the  cor]ioration 
to  drive  the  load  wculd  be  about  900  tons,  so  tliat,  allowing 
100  tons  per  annum  for  heating,  there  is  a  saving  of  700  tons. 

Electricity  Supply'  and  Coal  Saving. 
Instances  of  coal  saving  are  numerous,  and  the  following 
will  ser\'e  to  show  a  state  of  affairs  which,  no  doubt,  exists 
throughout  the  country.  A  small  manufacturer  ajiplied  for 
our  schedule  of  prices,  with  a  view  to  adopting  the  electric 
drive.  His  antiquated  but  loyal  engine  is  40  h.p.,  and  from 
a  general  survey  of  his  works  it  was  estimated  that  25  kw. 
would  do  more  than  was  actually  necessary.  The  coal  per 
annum  required  to  drive  only  is  400  tons,  costing  £2  per  ton  or 
£800.  The  load  factor  is  low,  and  the  cost  for  electrical  driving 
would  be,  at  a  maximum,  £300,  the  amount  of  coal  required 
to  do  the  work  being  about  70  tons  per  annum,  a  saving  of 
330  tons  of  coal. 

Arguments  v.  Solid  Facts. 

Arguments  raised  by  the  individual  power  jjlant  enthusiasts 

are  nought  compared  with  the  solid  facts,  especially  to   a 

manufacturer,  as  the  following  case  shows.     About  six  years 

ago    a   local   firm   were    smitten    with   the    "  something   for 

nothing  "  idea.     There  was  a  large  amount  of  refuse  of  a 

combustible    nature    derived    as    a    by-product    from    their 

manufacturing  process,  and  the  project  decided  on  and  put 

into   operation   was   to   consume   the   refuse   in   a   Meldrum 

furnace  and    generate  steam  to  supply  the  mill  with  power, 

a  high-speed  steam  engine,  with  a  generator  of  150  kw.  being 

installed.    A  few  weeks  ago  the  Electricity  Department  was 

approached  and  informed  that  if  the  cost  did  not  exceed 

£1,500  per  annum  they  would  be  willing  to  drive  the  mill 

by  electricity  from  the   Corporation's  supply  system.     The 

fact  was  it  took  over  200  tons  of  coal  per  year  to  consume 

the  refuse  to  maintain  a  steady  steam  pressure,  and  the  high 

cost   for   maintenance    and   labour   determined    the    firm    in 

appealing  to  the  Corporation.     The  transfer  has  now  been 

completed  and  the  actual  average  load  to  drive  the  whole 

of  the  mill  from  the  Corporation's  supply  system  is  about 

70  kw.,  which  includes  about   10  kw.  for  lighting  purposes. 

The  cost  of  driving  from  the  Corporation's  supply  system 

will,  as  a  matter  of  fact,  not  exceed  half    the  figure  given 

above,  which  there  is  reason  to  believe  was  in  its  turn  mm  h 

below    the    actual    previous    cost.     The    foregoing    incidents 

are  among  some  of  the  many  causes  for  the  textile  trade 

looking  to  the  j)ui)lie  supply  authority  for  assistance. 

The  chief  of  a  ])ul)lie  supply  authority  must  be  an  optimist 
and  at  the  same  time  collect  facts  to  support  his  optimism. 


He  is  often  asked  why  he  is  so  certain  that  the  demand  is 
going  to  exceed  the  supply  and  why  more  plant  will  be  re- 
quired, say,  two  years  hence  ?  Let  us  review  the  situation, 
and  as  an  ajiproxiniation  let  us  assume  10  per  cent,  more 
machinery  wiU  be  required  to  equal  the  pre-war  output. 
In  Rochdale  and  its  neighbourhood  there  is  apjjroximately 
100,000  H.p.  required  in  the  whole  of  the  textile  industry, 
consequently  another  10,000  h.p.  will  be  required  when  trade 
becomes  normal.  As  mentioned  above,  few  steam  engines 
arc  capable  of  taking  on  more  load  to  make  up  for  the  loss 
of  jirodui  tion  due  to  the  reduced  hours  of  working. 

Some  Fallacies  of  the  Steam  Drive. 
Forni(>rly  the  cotton  mills  were  privately  owned  and  com- 
petition was  not  so  keen.  The  proprietor  of  the  mill  took  a 
great  interest  in  the  steam  plant,  going  so  far  at  the  opening 
ceremony  of  the  mill  to  make  the  chief  event  the  christen- 
ing of  the  engine.  Along  with  his  engineer,  they  gloried  in  the 
remarkai)le  results  which  were  sometimes  obtained,  conse- 
quently the  low  cost  of  coal  per  I. h.p.  became  a  standard 
figure,  whether  obtained  or  no,  in  good  or  bad  jilants.  They 
would  not  agree  that  the  costs  of  driving  included  other 
items  than  coal,  arguing  that  tRe  cost  of  power  was  such  a 
small  proportion  in  the  cost  of  manufacture  that  it  was  not 
worth  endeavouring  to  economise  in  that  direction.  The 
abnormal  cost  of  coal  and  labour  at  the  present  time  has 
compelled  them  to  look  into  the  matter,  and  they  now  realise 
other  advantages  follow  from  taking  the  pul)lic  supply  and 
have  a  distinct  monetary  value.  One  of  the  results  is  that  a 
mill  manager  is  now  able  to  concentrate  on  the  manufacture 
of  his  ])articular  product,  instead  of  devoting  a  great  portion 
of  his  time  to  the  duties  of  engineer. 

The  large  cotton  mill  steam  plant,  generally  speaking,  will 
continue  to  operate  for  a  considerable  time  yet,  owing  to  its 
position  in  the  capital  account  ;  and  further,  the  electrical 
.supply  authority  has  no  {)ovver  to  spare.  There  are,  however, 
many  old  and  smaller  uneconondcal  .^team  plants,  which,  if 
the  power  was  available  could  be  displaced  immediately  by 
the  supply  authority.  Evidence  of  this  is  plainly  visible  in 
the  number  of  requests  for  electric  power  which  it  is  im- 
possible to  keep  pace  with.  Comparatively  few  new  mills 
will  be  built,  the  growth  of  the  demand  will  be  mainly  by  ex- 
tensions to  existing  mills. 

•There  are  at  present  connected  to  the  mains  in  Rochdale 
30  large  consumers  engaged  in  the  manufacture  of  cotton, 
woollen  and  asbestos  fabrics,  with  a  total  maxinmm  load 
observed  at  the  power  station  of  5,680  kw.,  exclusive  of  a 
large  number  of  small  jjower  consumers.  The  demand  of 
one  of  our  customers  has  over  the  period  of  the  last  six  years 
exceeded  2,000  kw.,  and  extensions  are  now  in  progress, 
which,  when  completed,  will  increase  the  demand  to  approxi- 
mately 10,000  kw.,  the  demand  at  present  being  3,000  Inv. 
The  amount  of  potential  power  a])phed  for  in  the  textile 
trade  only,  and  required  before  the  end  of  the  year,  is  approxi- 
mately 6,000  kw.  Beyond  those  of  which  we  have  definite 
knowledge,  I  cannot  say,  but  I  feel  suie  that  the  future  is 
fiiU  of  promise  and  that  every  shaft,  pulley  and  machine 
in  the  town  and  district  is  a  potential  consumer,  except  where 
such  will  disappear  with  the  ]iresent  great  amount  of  un- 
necessary friction  load. 

The  Economic  Results  of  the  Electric  Drive. 

The  economic  result  will  be  .shared  directly  by  the  user 
and  the  supply  authority.  The  nation's  transport  will  be 
relieved,  the  national  conservation  of  coal  greatly  assisted 
and  the  jniblic  health  improved  thereby,  as  the  manufacturing 
towns  will  become  cleaner.  The  workpeo])le  in  the  nulls 
already  electrically  lighted  appreciate  the  greatly  improved 
conditions  and  are  demanding  through  their  leaders  more 
general  use  of  electricity.  -^The  benefits  derived  from  electric 
driving  so  far  as  production  and  quality  are  concerned  is  a 
question  for  the  manufacturer  to  answer.  In  Lancashire 
anything  that  is  worth  having  is  no  better  than  it  ought  to 
be,  and  consequently  needs  no  talking  about.     It  is  when 
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something  has  not  come  ivp  to  expectations  that  it  is  time  to 
make  a  noise. 

The  station  engineer  has  indirectly  some  knowledge  of  the 
increased  output  and  improved  quality  of  the  product,  but 
such  knowledge  has  generally  been  obtained  from  some 
other  source  than  the  consumer.     If  there  are  no  complaints. 


no  other  testimonial  is  considered  necessary  ;  what  is  most 
needed  is  that  the  Electricity  Commissioners  should  push 
on  with  the  provision  of  supplies  and  enable  those  manu- 
facturing towns  which  cannot  hope  to  erect  super  power 
stations,  owing  to"  local  difficulties,  to  obtain  a  "  cheap  and 
abundant  supply  of  electricity." 


The   Progress  of   the   Electric   Driving   in 

Textile   Factories, 


By    CHARLES    D.    TAITE. 


IT  is  probably  the  experience  of  all  |)ublic  supply  electricity 
undertakings  operating  in  textile  districts  that  the 
demand  for  electricity  for  driving  textile  factories  of  all 
descriptions  has  outstripped  the  supply.  Undoubtedly  this 
is  the  case  in  the  Lancashire  cotton  industry,  and  the  writer 
believes  it  to  be  true  of  the  Yorkshire  textile  industry  also. 
The  demand,  which  had  been  artificially  held  up  bv  the  war, 
began  to  develop  in  1919,  and  by  the  autumn  of  that  year  it 
had  reached  a  very  high  level  indeed.  Many  applications 
have  since  been  received,  but  owing  to  shortage  of  plant,  and 
the  length  of  time  required  to  obtain  motors,  a  large  number 
of  the  applications  accepted  in  1919  have  still  to  be  connected 
to  the  mains. 

^There  are  several  contributory  causes  to  the  great  demand 
which  has  arisen  for  electricity,  which  demand,  by-the-bye, 
is  by  no  means  confined  to  the  textile  industry  ;  other  indus- 
tries, e.(/.,  paper-making  and  engineering,  are  ju.st  as  keen  on 
obtaining  a  public  supply  of  electricity  a"s  are  textile  factories, 
but  the  huge  extent  of  the  textile  industry  has  caused  its 
requirements  to  somewhat  overshadow  the  demand  from  other 
quarters. 

The  principal  causes  appear  to  the  writer  to  be  as  follows  : — 

1.  An  awakening  brought  about  by  war  experience  to  the  adaptability 
of  electric  driving  to  all  fonns  of  power  development. 

2.  The  reduction  in  the  normal  factoiy  working  hours. 

3.  Labour  unrest. 

4.  Higli  rates  of  pay  for  labour. 

5.  High  price  of  coal. 

The  Yeoman  Service  of  Electricity  Undertakings. 

It  is  an  undeniable  fact  that  the  yeoman  service  rendered 
by  many  electricity  undertakings  during  the  war,  in  the  matter 
of  supplying  power  for  munition  manufacture,  brought  the 
many  advantages  of  electric  driving  into  great  prominence, 
and  the  undertakings  are  now  reaping  their  reward.  In  many 
mills  in  Lancashire  motors  were  installed  owing  to  the  impossi- 
bility of  obtaining  new  boilers  or  engines,  and  these  motors 
have  done  most  useful  pioneering  work. 

The  end  of  the  war  was  followed  in  a  few  months  by  the 
demand  for  a  shorter  working  week,  and  in  the  textile  industry 
the  hours  were  reduced  from  -55,  at  which  they  had  stood  for 
many  years,  to  48.  Without  some  counter-balancing  influence 
this  would  have  involved  the  mHls  in  a  reduced  output  of  about 
15  per  cent.  Mill  directors  were,  therefore,  faced  with  the 
problem  of  devising  some  means  for  increasing  their  output 
to  the  level  obtaining  prior  to  the  reduction  in  hours,  failing 
which  a  very  substantial  increase  in  the  cost  of  the  manu- 
factured article  would  become  inevitable.  In  old  mills  a 
reorganisation  of  the  driving  arrangements  based  on  the 
aloption  of  electric  motors  was  the  obvious  solution,  and  in 
new  mills  an  extension  of  the  mill  buildings  and  plant  has  in 
many  cases  been  put  in  hand  ;  many  mills  have  added  a 
storey  to  their  buildings,  and  in  the  great  majority  of  such 
cases  electrical  driving  has  been  adopted.  In  addition, 
where  su])plies  are  available,  new  mills  are  being  designed  for 
electrical  driving  from  the  outset,  the  most  notable  example 
being  the  Dunlop  mills  at  Rochdale,  which  are  being  erected 
to  manufacture  canvas  for  motor  tyres  ;  these  mills  will  take 
from  8,000  kw.  to  10,000  kw.  from  the  public  supply  mains. 


Labour  Unrest  and  the  Electric  Drive. 

Labour  unrest,  and  the  high  rate  of  pay  for  labour,  have 
both  worked  to  the  advantage  of  the  electricity  undertakings, 
as  manufacturers  have  been  quite  ready  to  dispense  with  the 
services  of  their  power  plant  staff,  if  opportunity  offered, 
owing  to  threats  of  strikes  and  the  high  rates  demanded. 

The  great  increase  in  the  price  of  coal  has  also  been  an 
important  factor  in  the  development  of  electrical  methods  ; 
this  will  be  readily  understood  when  it  is  realised  that  whereas 
coal  prices  have  advanced  to  over  three  times  pre-war  rates 
charges  for  electricity  only  average  about  double  those  in  force, 
before  the  war. 

Apart,  however,  from  any  causes  arising  out  of  the  war, 
there  is  no  doubt  that  in  the  finer  classes  of  work  electrical 
driving  has  established  itself  on  its  merits  as  being  superior 
to  steam  driving,  as  exemplified  by  the  slow-speed  Corliss 
engine,  and  at  least  one  example  is  available  in  Lancashire, 
where  a  fair  trial  has  been  made  by  the  management  of  the 
two  systems  of  driving  in  adjacent  mills,  both  modern,  and 
practically  identical  in  design  and  equipment,  with  results 
so  favourable  to  electrical  driving  that  a  decision  has  been 
arrived  at  to  electrify  the  .steam-driven  mill. 

At  the  jiresent  time  the  textile  industry,  both  in  Lancashire 
and  Yorkshire,  is  under  a  cloud  of  depression,  but  this  is  en- 
abling electrification  schemes  decided  ujion  during  the  late 
boom  to  be  rapidly  proceeded  with,  and  when  the  inevitable 
imjirovement  in  trade  takes  place  electricity  supply  authorities 
in  those  counties  will  not  only  find  themselves  carrying  a  very 
heavy  textile  load,  but  they  will  also  be  faced  with  the  problem 
of  dealing  with  a  further  big  batch  of  inquiries. 


E)lectrical    Operation    of    a   Small 
Textile   Mill. 

An  interesting  account  of  the  imj^rovements  that  can  be  eflected 
by  changing  over  the  driving  of  a  textile  mill  from  steam  to  electricity 
i.s  given  by  Mr.  H.  C.  N.  Ripley  in  a  recent  article  in  the  "  Electrical 
Woi-ld."  He  deals  -with  the  ncAv  Victory  Mill  of  the  Evclastic 
Company,  at  Chelsea,  Jlass.  The  original  mills  of  the  company, 
three  in  number,  were  driven  by  a  smaD  single  cj'Under  Corliss 
engine  belted  to  a  line  shaft  nnming  the  entire  length  of  the  building, 
the  shaft  teing  carried  on  Avooden  trusses  to  the  several  buildings. 
This  engine  has  now  been  removed  and  one  of  the  old  mills  has  also 
been  torn  domi  to  permit  the  reconstruction  of  the  new  building. 
The  remaining  mills,  containing  about  42  looms  each,  are  now  driven 
by  25  H.p.  220  volt,  three-phase  motor.  In  time  these  mills  mH 
eventually  be  replaced  by  other  buildings  which,  like  the  new  one 
erected,  wiU  contain  a  number  of  looms  each  individually  driven. 

The  new  mill,  ■vA'hich  is  known  as  the  Victory  !\Iill,  is  an  example 
of  recent  progress  in  te.xtile  mill  driAang,  there  being  an  entire  absence 
of  dangerous  overhead  shafting  and  long  vertical  belts.  Each  of 
the  52  24-shuttle  extra  heavy  looms  Mliich  it  contains  is  driven 
by  li  H.p.  220  volts  thre^-pha.se  induction  motor,  which  is  controlled 
by  heavy  duty  snap  SAntches  \\-ith  cast-iron  covers.  All  the  wiring 
is  done  with  conduit  and  the  whole  installation  is  very  neat,  up-to- 
date  and  safe.  Other  electrically-driven  equipment  in  this  mill 
are  warping  macliines,  winding  and  finisliing  machines.  The  lighting 
arrangements  have  also  been  carefully  planned  to  give  a  nvc. 
illumination  at  a  minimum  expense. 
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Electricity    Supply    and    the    Textile    Industry 


THE   use   of  electrical   energy  for   textile    mill  driviii},' is 
ileveloj.ing    rapidly,    and"    the    textile    maiuil'iuturer, 
espetiiilly  the  eotton  spinner  in  Linicasiiire,  realises  more 
and  more  the  advantages  to  be  gained  from  its  use. 

It  is,  in  fact,  not  so  long  since  it  was  necessary  for  the 
supply  engineer,  anxious  to  increase  his  power  load,  to  go 
cap  in  hand  to  the  textile  manufacturer  and  argue  the  many 
advantages  to  be  derived  from  electrical  driving  with  the 
so-called  mill]  engineer,  a  specialist  in  slow  speed  «ngines 
and  Lancashire  boilers,  and  who  naturally  was  not  keen  on 
liaving  anything  to  do  with  what  one  many  times  lieard 
described  as  '  new  fangled  ideas."  The  i)roof  of  the  ]iu(lding 
is  in  the  eating,  and  one  feels  quite  certain  that  the  cotton 
spinner  who  decided  to  adojit  electrical  energy  as  the  motive 
]>ower  for  driving  his  machinery  does  not  regret  tlie  step 
taken,  proved  by  the  fact  that  he  has  extended  its  use.  and 
that  competitors  have  found  it  necessary  to  follow  suit. 

Conditions  for  Success. 

The  succesi^f  electric  driving  in  textile  mills  depends  to  a 
large  extent  upon  the  type  of  enuij)ment  installed,  and  in 
my  opinion,  it  is  not  possible  to  lay  down  any  hard  and  fast 
rule  with  regard  to  electrifying  a  textile  mill.  Each  case 
must  be  carefully  considered  on  its  merits,  the  arrangement 
and  size  of  motors,  also  the  speed,  depending  upon  the 
particular  lay-out  of  the  mill,  and  the  class  of  yarn  manu- 
factured. Everybody  knows  that  one  of  the  chief  advantages 
in  electric  driving  is  the  saving  effected  in  bringing  tlie  driving 
pow(?r  as  near  as  possible  to  the  point  of  usage,  that  is,  of 
course,  by  direct  coupling  the  motor  to  the  machine  itself, 
eliminating  all  shafting  and  gearing.  Although  by  direct 
coupling  one  obtains  the  highest  mechanical  efficiency,  this 
method,  in  many  cases,  is  not  possible,  especially  in  mule 
driving,  owing  to  their  particular  construction.  The  alter- 
native is  group  driving,  and  perhaps  generally  speaking,  the 
most  satisfactory  results  have  been  obtained  by  this  method. 

It  is  cpiite  sound  practice  to  direct  couple  the  main  line 
shaft  on  each  floor  of  a  cotton  mill  to  a  motor  of  suitable 
size  and  speed,  and  as  far  as  possible  to  use  a  standard  size 
of  motor  throughout  the  mill  to  enable  spares  to  be  stocked, 
in  case  of  breakdown.  Group  driving  also  has  advantages  in 
the  card  room  and  preparatory  machinery,  but  the  grouping 
shoidd  be  in  accordance  with  the  combined  production  re- 
quired from  this  machinery,  taking  into  account  the  general 
lay-out  of  the  plant  and  shafting.  It  is  advisable  to  house 
all  the  motors  in  a  separate  building  or  tower  erected  up 


II.    WOOIJ. 

the  side  of  the  mill,  arranging  for  suitable  means  of  access 
to  each  motor  so  as  easily  to  efliect  repairs  or  overhaul  wlien 
necessary.  The  motors  should  be  entirely  shut  off  from  the 
different  mill  floors,  only  the  sliaft  connection  coming  through 
the  wall,  although  it  is  an  advantage  to  have  a  fire-proof 
emergency  door,  on  each  floor,  between  the  mill  and  the 
motor  tower. 

Control  Arrangements. 
With  regard  to  the  motor  control  gear,  it  is  advisable 
to  have  a  central  switch  room  with  switchgear  controlling 
each  circuit,  and  although  as  a  rule  the  motor  control  gear 
is  fixed  adjacent  to  the  motor,  in  many  cases  it  is  advan- 
tageous to  arrange  for  remote  control,  gear  for  .starting  each 
motor  from  the  central  switch  room.  In  any  case,  it  is 
advisable  to  provide  an  emergency  trip  gear  in  each  room 
or  section  of  the  mill  to  stop  the  motor  supplying  the  particualr 
section  in  case  of  emergency. 

The  Tendency  Towards  Public  Supply. 
Now  that  the  cotton  spinner  has  become  converted  to  the 
use  of  electricity  for  textile  mill  driving,  it  is  also  generally 
found  that  he  prefer.5  to  purchase  electrical  energy  rather 
than  have  his  own  generating  plant,  and  one  can  quite  under- 
stand this,  as  it  is  one  of  the  chief  advantages  that  the  manu- 
facturer need  not  worry  about  the  production  of  the  power 
he  uses,  it  is  a  convenience  he  appreciates  very  much.  It 
all  depends,  however,  whether  a  cheaj)  and  efficient  public 
supply  is  availal)le.  because  naturally  the  manufacturrr 
considers  the  matter  from  a  commercial  point  of  view,  and  it 
must  jiay  him  to  buy  power  or  he  will  produce  it  himself. 

The  Position  in  Bolton. 

As  a  matter  of  interest,  although  in  the  Bolton  area  of 
supply  there  are  many  textile  mills  electrically  driven, 
with  two  or  three  exceptions,  these  are  all  supplied  off  the 
public  supply  mains.  In  fact,  there  are  several  textile  mills 
which  had  electrical  generating  plant  of  their  own,  but  the.se 
have  now  sold  their  private  plant  and  are  s\ip])lied  by  the 
Corporation.  The  mills  still  using  their  own  plant,  which 
they  installed  prior  to  the  Corporation  getting  b\isy  and 
catering  for  the  textile  mill  load  in  the  district,  will  no  <lo>ibt 
change  over  sooner  or  later. 

There  are  about  10,000  h.p.  in  textile  motors  connected 
to  the  Bolton  system,  and  during  the  next  12  months  it  is 
estimated  that  this  figure  will  be  increased  by  a  further 
5,000  H.p. 


Electrical  Equipment  of  the  Peel  Mills,  Bury. 


Shortly  Vjefore  the  war,  the  directors  of  the  Peel  Spinning  &  Mfg. 
Company,  Ltd.,  an  old-established  concern,  which  has  recently  been 
re-constructed  imder  the  name  of  the  Peel  Mills,  Ltd.,  decided  to 
erect  a  new  mill  in  addition  to  the  two  large  steam-driven  cotton- 
spinning  mills  which  they  already  possessed  at  Bury.  A  supply  of 
electrical  energy  was  available  from  the  Burj'  Corporation  mains, 
and  the  question  was,  therefore,  carefully  considered  as  to  whether 
this  power  should  be  used,  or  a  steam  engine  drive  of  the  orthodo.x 
tyiXJ  installed.  Jlessrs.  Kelly  &  Browning,  of  Manchester,  were 
called  in  as  consulting  engineers,  and  it.  was  finally  decided  to  take 
power  from  the  Corporation,  and  to  drive  the  mill  electrically,  the 
contract  for  the  motors  and  control  gear  being  given  to  the  British 
VVestinghouse   Electric  &   Mfg.  Company,  Ltd.,  now  the   ifETEO- 

POLITAN-VlCKERS  ELECTRICAL  COMPANY,  LtD. 

Details  of  the  Spinning  Machineky. 

The  mill  is  a  mule-spinning  mill,  and  takes  the  form  of  a  six-story 
rectangular  building,  the  basement  being  used  partly  as  a  warehouse 
and  partly  for  the  preparatory  processes,  the  first  floor  for  carding 
and  the  remaining  four  floors  for  spinning. 

Dealing  -with  the  spinning  machinery  first,  the  method  of  driving 
adopted  was  one  large  group  drive  for  each   floor,  and  this  was 


effected  by  arranging  one  line  shaft  down  the  centre  of  each  room 
driving  by  belt  directly  on  to  all  the  mule  countcrshaft.s.  As  the 
speed  of  the  mule  countershafts  is  fairly  high,  it  was  decided  to  nin 
the  line  shafts  at  585  revs,  per  min.  and  to  couple  them  direct  through 
flexible  couplings  to  the  motors.  The  latter  comprise  one  machine 
with  an  output  of  325  b.h.p.,  and  three  machines  eadi  with  an  output 
of  225  B.H.p.,  the  dill'crence  in  outputs  being  due  to  differences  in 
the  machinery  installed  on  the.  different  floors.  To  acconunodatc 
the  motors,  a  tower  was  built  up  one  end  of  the  miU  alongside  the 
staircase  and  the  floors  in  the  tower  were  arranged  at  levels  about 
2  ft.  below  the  line  shaft  centres,  so  that  when  the  motoi-s  were  fixed 
on  these  floors  they  lined  up  with  the  shafts  they  had  to  drive. 
These  motors  are  4(10  volt  50  frequency,  three-phase  slip-ring  ma- 
chines, and  are  started  by  means  of  motor-driven  liquid  starters 
operated  automatically  from  the  switch  room  at  the  base  of  the 
tower. 

S^^^TcnGEAR. 

The  main  low-tension  switcliboard  in  the  smtch  room  is  provided 

with  a  separate  automatic  oil  switch  for  each  of  the  large  motor 

circuits,  each  switch  handle  being  connected  to  a  small  auxiliary 

switch  fixed  at  the  back  of  the  panel,  and  connected  up  in  such  a 
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manner  that  when  the  oil  switch  is  closed,  the  small  motor  0|)erating 
the  liquid  starter  is  started  up,  and  slowly  brings  the  motor  up  to 
full  speed.  When  this  point  is  reached,  the  starter  operates  a  small 
switch  which  stops  the  small  motor  and  reverses  its  connections  ; 
when  the  main  oil  switch  is  subsequently  opened,  the  auxiliary 
switch  on  the  switchboard  puts  the  small  motor  in  circuit  again, 
and  the  starter  is  brought  to  the  "  off  "  position.  Signal  lamps  are 
provided  on  the  switchboard  to  indicate  when  the  starter  has  com- 
pleted its  operation.  It  will  be  observed  that  tliis  method  of  control 
is  equivalent  to  the  more  modern  method  of  automatic  contactor 
control.  It  has  proved  entirely  satisfactory,  and  well  suited  to  the 
conditioiLs  in  a  mill  where  the  motors  are  started  up  only  twice  daily. 
Since,  however,  automatic  contactor  gear  is  now  very  widely  used 
in  connection  with  all  kinds  of  industrial  plants,  the  Metropolitan - 
Vickei-s  Company  has  adopted  this  type  of  control  gear  in  the  textile 
mill  installations  more  recently  carried  out. 

It  will  be  observed  that  the  motore  are  kept  out  of  the  hot  and 
dusty  atmosphere  of  the  spinning  rooms,  and  that  they  are  under 
the  control  of  the  electrician  and  immune  from  interference  on 
the  part  of  the  mill  operatives.  For  purposes  of  safety,  however, 
push  buttons  are  pro^-ided  in  the  spinning  rooms,  by  means  of  which 
any  motor  can  be  stopped  in  case  of  emergency.  The  motor  tower 
also  accommodates  one  120-h.p.  motor  running  at  365  revs,  per 
rain.,  wluch  is  direct  coupled  on  to  a  line  shaft  driving  the  ro^-ing 
frames  in  the  card  room,  while  the  carding  macliinery  is  driven 
from  two  further  parallel  line  shafts  running  at  365  revs,  per  min., 
one  being  direct  coupled  on  to  a  200-h.p.  motor  running  at  365  revs 
per  min.  and  the  second  shaft  being  rope  driven  from  the  first. 
Tliis  200-H.p.  motor  is  situated  in  a  chamber  at  the  end  of  the  mill 
and  is  controlled  in  exactly  the  same  manner  as  the  five  motoi-s  in 
the  tower. 

Blowing  Room. 

A  direct  coupled  line  shaft  drive  was  adopted  for  the  blowing 
room,  wliich  is  situated  ^n  the  basement.  As  the  blowing  room 
machines  run  at  fairly  high  speeds,  it  was  possible  to  fix  the  speed 
of  the  line  shaft  and  motor  at  580  revs,  per  min.  The  output  of 
the  motor  is  75  H.P.,  and  as  it  had  necessarily  to  be  situated  in  the 
middle  of  the  mill  building,  a  motor  of  the  pipe  ventilated  type 
\vas  adopted.  This  motor  is  arranged  for  local  control,  as  it  does 
not  always  run  through  the  full  working  hours  of  the  mill.  Adjacent 
to  the  blowing  room  is  the  cotton  mixing  joom,  and  this  contains 
two  small  machines,  one  a  bale  breaker  and  the  other  a  combined 
hopjier   feeder    and    porcupine    ojjener.     These    machines    are    in- 


Fio.  I. — View  op  o-h.p.  3-phase  Squireel  L'.iOE  Motor  kujjninq  at 

940  REVS.   PER   MIN.    AND    DRIVING   AUTOMATIC    HoPPER    BaLE   BREAKER 

AND  Distributing  Lattices. 

dividually  driven,  the  bale  breaker  by  means  of  a  5-H.p.  950  revs, 
jjer  rain,  sqtiirrel  cage  raotor  fixed  on  the  floor  close  to  the  maclune, 
and  belted  to  the  dri\'ing  pulley,  while  the  combined  hopper  feeder 
and  porcupine  opener  is  similarly  driven  by  means  of  a  10-h.p. 
squirrel  cage  motor. 

In  planning  these  drives  mechanical  transmitting  agents  have 
been  reduced  to  the  very  minimum,  and  the  transmission  losses 
are  consequently  extremely  low.  Moreover,  as  the  main  motors 
are  all  large  ones,  their  speeds  coiild  be  adapted  to  sufficiently 
low  fine  shaft  speeds  -nithout  sacrificing  either  efficiency  or  getting 
a  low   power  factor.     The  plant  has   now   been  in   operation  for 


some  years,  and  has  given  every  satisfaction  from  all  points  of 
view.  It  illustrates  very  effectively  the  great  possibiKties  of  elec- 
trical dri\'ing  where  the  electrical  engineer  is  called  in  at  the  very 
beginning,  and  has  reasonable  scope  to  put  his  ideas  into  practice. 

The  accompanying  illustrations  are  tjqjical  of  the  whole  installa- 
tion, and  convey  a  good  idea  of  the  effective  lay-out  of  the  varioiLS 
drives.  It  is  interesting  to  note  that  one  of  the  bale  breakers 
with  delivery  lattices  is  installed  in  one  of  the  steam  driven  mills. 
It  was  found  convenient  to  apply  a  separate  electric  drive  to  this 
machine  during  the  war  when  the  mill  was  running  abnormally. 


Fig.  2. — View  of  10-h.p.  3-phase  Squirrel  Cage  Motor  running 

at  940  REVS,    per    MIN.    .4ND    DRIVING  COMBINED  HOPPER    FEEDER    AND 

Porcupine  Opener. 


During  this  period  only  part  of  the  spinning  machinery  was  re- 
quired to  run,  but  the  carding  and  preparation  departments  were 
working  at  high  pressure.  One  of  the  225-H.p.  motors  dri^^ng 
one  of  the  spinning  rooms  in  the  new  mill  was,  therefore,  tem- 
porarily transferred  to  the  card  room  of  one  of  the  steam  driven 
mills,  and  the  5-h.p.  motor,  mentioned  above,  was  installed  to 
drive  the  bale  breaker.  This  arrangement  enabled  one  of  the 
large  steam  engines  to  be  shut  down  and  a  large  sa\'ing  to  be 
effected  in  power  costs.  The  credit  for  this  saving  is  due  entirely 
to  the  flexibility  of  the  electrical  driving  system,  one  of  its  incidental, 
but  at  the  same  time,  very  important  properties. 


Some  Engineers'  Opinions  on  the 
Textile   Load. 


The  position  with  regard  to  electricity  supply  fi-om  public  stations 
for  textile  purposes  is  not  entirely  satisfactory,  although  it 
Is  by  no  means  altogether  unsatisfactory.  As  we  show  in 
other  places  in  this  issue,  war  conditions  led  those  responsible  for 
textile  products  more  and  more  to  rely  on  the  public  electricity 
supply  for  energy  for  driving  their  mills,  and  this  has  meant  a  very 
satisfactory  development  during  the  past  five  or  six  years.  Trading 
conditions  at  the  present  time  have  brought  this  development  to 
what  is  undoubtedly  only  a  temporary  check,  but  we  are  optimistic 
enough  to  believe  that  even  greater  developments  will  take  place  in 
the  future,  especially  if  the  supply  of  generating  plant  and  motors 
can  be  accelerated  to  meet  what  will  doubtless  be  a  very  large 
demand.  A  number  of  supply  engineers  in  the  textile  districts  have 
very  khidly  given  us  some  information  as  to  conditions  in  their  areas. 

Progress  in  Blackburn. 
For  instance,  Mr.  P.  P.  Wheelwright,  of  Blackburn,  informs  ua 
that  rapid  progress  is  being  made  even  now  in  the  electrification  of 
cotton  mills  in  his  district.  He  has  applications  on  hand  for  no  less 
than  10,000  kw.  of  extra  power,  which  he  will  be  able  to  deal  with 
from  his  new  generating  station,  and  he  beUeves  that  this  large  figure 
can  easily  be  increased  by  canvassing. 

Advances  in  Bury  and  Halifax. 
At  Bury,  Mr.  S.  J.  Watson  informs  us  that  of  nearly  10,000  h.p. 
of  motors  connected  to  the  mains  rather  more  than  6,000  h.p.  is  for 
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textile  nurjKwcs.  Thoro  is  tlie  usual  shortage  of  power  iit  tin-  present 
time  but  between  Xm)  n.v.  aiul  4,000  h.p.  should  eertainly  bo 
.■oimected  up  within  the  next  12  or  IS  months,  with  as  much  more 
a.'aiu  to  follow.  In.leed,  the  principal  difficulty,  as  far  as  Mr. 
VVatson  can  see,  will  not  be  to  obtain  au  industrial  load,  but  to 
carry  out  extension.^  fast  enough  to  keep  pace  with  the  demand, 
esiXH!ially  as  manufacturers  are  more  and  more  realising  that  it  is 
not  jiartof  their  business  to  produce  power. 

Mr.  V\'.  M.  Kogerson,  of  Halif.\x,  stat<-s  that  he  has  always  found 
the  textile  manufacturer  the  most  difficult  power  user  to  convince 
of  the  ad\anlages  of  electric  (hiving.  Firstly,  owing  to  natural 
con.servalism.  and  secondly  to  the  fact  that  most  modern  jriilis  using 
over  200  H.r.  are  usually  "equip|ied  with  a  highly  economical  steam 
])lant  whose  power  cost  is  so  low  that  it  mivkes  it  very  didioult  for 
electricity  supiily  undertakings  to  quote  a  price  sufficiently  tempting 
lo  induce  any  cliange.  Nevertheless,  st^^ady  progress  is  being  made 
and  from  1,1100  ii.i".  connected  with  l.T  consumers  in  Kill,  connec- 
tions have  now  risen  to  2,!I12  ii.i'.  with  38  consumers,  while  appli- 
cations are  in  hand  representing  approximatcfy  a  further  700  H.P. 
We  are  glad  to  learn  that  the  general  tendency  in  the  area  is  to  take 
a  supply  of  electricity  from  the  ]>ublic  undertaking  rather  than  to 
put  down  private  generating  plant,  though  there  is  one  case  in  the 
area  where  a  mill  whose  requirements  exceed  :i.000  h.p.  is  installing 
it-s  own  generators.  This  state  of  things,  Mr.  Kogerson  thinks,  is 
due  largelv  to  difficulties  in  tlie  coal  supply  diu-ing  the  war  period 
and  to  trade  disputes.  On  the  whole,  he  tlmiks  the  position  is  a  very 
encoiu'agiug  one  and  that  the  altered  conditions  brought  about  by 
the  war^have  greatly  favoured  the  extension  of  the  electric  drive  in 
textile  industries.  Public  sup])ly  undertakers  would,  therefore,  be 
wise  in  providing  for  a  demand  which  is  certain  to  arise  in  the  near 
future. 

A  Pessimistic  View  fbom  Heywood. 

Mr.  D.  H.  Davies,  of  Heywood,  a  district  where  textile  factories 
spin  both  fine  and  coarse  counts,  and  there  is  as  well  a  considerable 
amount  of  waste  spinning  for  towel,  carpet  and  other  coarse  weaving. 


and  whire  dyeing  and  tinishing  factories  and  weaving  sheds  are  to 
be  found,  stat<-s  that  where  a  spinning  mill  is  driven  with  a  nuxlern 
steam  drive  and  cciuijiiicd  with  straight  drive  from  the  engine  ro|)o 
wheel  to  the  various  Hoors  electric  driving  has  little  chance  on  the 
score  of  economy  at  present  selliiig  rates.  Where,  however,  mills,  as 
is  the  case  in  several  places  in  Heywood,  are  driven  by  ohl  beam  or 
horizontal  engines  through  wasteful  gearing,  and  in  certain  dyt'ing 
and  finishing  factories  where  the  work  is  carried  out  in  groups  of 
buildings,  and  in  weaving  sheds  where  the  same  conditions  apply, 
the  electric  drive  has  every  chance  of  showing  its  advantages.  In 
Heywood,  approximately  1,200  H.P.  of  motors  are  connected,  and 
this  is  likely  to  be  increased  within  the  next  few  months  by  another 
HOO  H.P. 

In  Manchester,  Mr.  Pearce  informs  u,s  the  total  horse-power  of 
textile  motors  connected  is  20,077,  and  this  is  likely  to  be  largely 
increased  when  more  stable  conditioas  return  to  the  textile  industry, 
as  the  economies,  convenience  and  greater  outjiut  obtaining  fi'om  the 
electric  drive  are  fully  appreciated  by  textile  manufacturers  in  the 
area. 

Progressive  Small  Factories. 

At  Shipley  also,  the  advantages  of  the  electric  drive  are  fully 
appreciated  where,  indeed,  had  not  the  j)resent  slump  in  trade 
occurred,  it  would  have  been  difficult  to  keej)  pace  with  the  demand 
for  electricity.  Mr.  Redman  finds  that  it  is  generally  the  smaller 
factories  which  are  more  anxious  to  come  on  to  the  mains,  say,  with 
demands  up  to  about  ."jOO  kw.  l^arger  ones  still  prefer  to  be  inde- 
pendent units  with  a  standby  supply  from  the  Corporation. 

Mr.  Woodhou.se  informs  us  that  considerable  progress  is  being 
made  in  the  Yorkshire  Electric  Power  Company's  area  in  the  em- 
ployment of  electric  motors  for  driving  textile  machinery,  and  that 
more  and  more  mill  owners  are  adojiting  this  method  of  driving  by 
purchasing  the  necessary  energy  from  the  Power  Company.  The 
total  an\ount  of  power  for  driving  textile  machinery  connected  to 
the  Company's  mains  is  now  nearly  22,000  h.p.,  and  there  is  a  dis- 
tinct tendency  to  dispense  with  private  generating  plants. 


The  Electrification  of   a  Yorkshire    Woollen  Mill. 


An  interesting  conversion  from  mechanical  to  electrical  drive 
has  recently  been  completed  at  Messrs.  Rouse  Bros.  Vale  Mills, 
Oakworth,  a  place  situated  in  an  isolated  and  interesting  part  of  the 
West  Riding  of  Yorkshii-e,  known  to  literary  historians  as  the 
Bronte  District.  These  mills  have  utilised  water  power  for  driving 
their  spinning  and  weaving  machinery  for  upwards  of  60  years. 
Witliin  the  last  year,  however,  the  methods  by  which  the  power  has 
been  converted  have  been  revolutionised.  If  a  comparison  is  made 
between  Figs.  1  and  2,  and  4  and  5,  it  will  readily  be  appreciated  how- 
great  the  change  ha,s  been. 

The  electrical  equipment  is  unusual,  as  induction  alternators  are 
used  to  generate  the  curient  from  power  supplied  by  the  turbines. 
The  use  of  generatoi-s  of  this  tyjje  does  away  with  complicated 
synchronising  s^^•itchgear  and  the  sidlled  attention  which  it  demands. 
Originally  the  water  jjower  was  used  principally  for  driving  two 
large  water  wheels,  one  43  ft.  diameter  by  9  ft.  wide,  and  the  other 
42ft.  by  Oft.  wide,  the  former  being  seen  in  Fig.  1.  In  addition 
to  these  two  large  wheels  there  was  a  smaller  one  about  20  ft. 
diameter  by  9  ft.  wide.  The  water  for  driving  the  wheels  comes  from 
two  different  sources,  one  at  a  much  higher  level  than  the  other. 
That  from  the  higher  level  was  first  utilised  for  the  smaller  wheel, 
and  then  passed  to  the  lower  level  supply,  the  whole  supply  then 
being  used  for  the  large  wheels. 

The  water  after  lea\nng  the  wheels  passed  away  in  an  under- 
groimd  tailrace  alx)ut  a  quarter  of  a  mile  long.  The  power  from 
these  wheels  was  transmitted  in  the  usual  way  by  heavy  Ix^vel  gear 
and  upright  shafts,  some  of  wliich  were  8  in.  to  10  in.  in  diameter, 
to  different  portions  of  the  mill.  A  typical  example  of  this  bevel 
gear  is  showii  in  Fig.  2.  In  addition  to  the  water  wheels,  power  was 
also  obtained  from  a  beam  engine,  which  was  capal)le  of  developing 
(?lX)  H.P.  It  was  connected  to  the  main  dri\-ing  shaft  by  very  heavy 
gears.  In  view  of  the  hopeless  inefficiency  of  the  methods  jus.t 
described,  it  was  decided  to  supplant  the  old  water  wheels  bv 
hydraulic  tiu'bo-alternators  and  to  drive  the  whole  of  the  machinery 
by  electric  motors.  Fig.  1  gives  a  clear  idea  of  the  state  of  the 
building  containing  the  water  wheel,  and  the  fact  that  this  interior 
was  completely  dried  out  and  made  suitable  for  electrical  machinery 
is  worth  noting. 


The  new  turbine  plant  consists  of  three  turbines,  manufactured 
by  Gilbert  Gilkes  of  Kendal,  two  taking  water  from  the  lower  level 
supply  and  one  from  the  higher.  The  lower  level  turbines  are  of  the 
single  discharge  spiral  casing  type,  and  develop  125  H.p.  and  64  H.p. 


Fig.  1.- 


-One  of  the  Oric.in'al  Water  Wheels  DKrviuo  the 
Vale  Mills.  tlti  ■  ^^3 
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respectively  on  a  head  of  36  ft.  when  using  2,.S00  and  1,200  cubic  ft. 
of  water  pe'r  minute,  the  speed  being  428  and  600  revs,  per  min.  The 
turbines  are  carried  on  cast-iron  combination  bedplates  and  direct- 
coupled  to  the  generators. 

The  High  Fai^l  Turbine. 
The  high  fall  turbine  is  of  the  double  discharge  twin  runner  type, 
and  is  arranged  so  that  in  periods  of  drought  the  water  may  be  shut 
off  from  one  runner,  thereby  enabling  the  other  runner  to  be  operated 
at  a  much  higher  efficiency  than  would  be  otherwise  obtainable. 
This  turbine  is  also  mounted  on  a  cast-iron  bed  and  coupled  direct 
to  the  generator.     It  is  designed  to  develop  150  H.P.  on  a  working 


Fig.  2. — Bevel  Drive  and  Shafting  in  Laroe  Weaving  Shed. 

head  of  50  ft.  when  using  2,000  cubic  ft.  of  water  jjer  minute    and 
running  at  600  revs,  per  min. 

It  is  interesting  to  note  that  there  is  no  governor  gear,  as  the 
generators  are  run  in  parallel  Avith  the  supply  taken  from  the  Keighley 
Corporation,  and  the  speed  is  thereby  maintained  constant. 
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switched  direct  on  to  the  Une,  the  vanes  being  opened  fully  out  in 
Order  to  allow  the  necessary  amount  of  water  to  pass  for  the  generator 
to  develop  its  full  output.     This  completes  the  operation. 

Considerable  difficulty  was  experienced  in  arranging  the  turbines 
in  suitable  positions  without  entailing  excessive  cost  in  altering 
masonry  and  pen  troughs.  This  accounts  for  the  jjeculiar  angles  at 
which  the  pipes  run.  Each  turbine  drives  an  induction  tyjje 
alternator,  the  outputs  of  wluch  are  81  kw.  and  43  kw.  for  the  low- 
level  turbines,  and  103  kw.  for  the  higher-level  machine. 

In  addition  to  the  electric  power  derived  from  hydraulic  turbines, 
as  already  mentioned,  a  certain  amount  is  taken  from  the  mains  of 
the  Keighley  Corporation,  this  being  stepped  down  from  6,600  volts 
to  400  volts,  by  three  250  k.v.a.  transformers,  at  which  pressure  it  is 
distributed  from  the  main  switchboard  which  controls  the  alternators. 


Fig.  3. — General  View  of  New  Mill  Driven  by  Motor  Shown  in 

Fig.  4. 

Simple  Control  Arrangement.?. 

The  simple  manner  in  which  these  machines  are  put  on  circuit 

calls  for  special  attention.     First  the  distributor  vanes  on  the  turbine 

are  opened  to  allow  sufficient  water  to  pass  to  run  the  turbine  up  to 

approximately  sjmchronous  speed  ;    and  secondly,  the  generator  is 


Fig.  4. — ^^^lEw  OF  "  Witton  "  Motors  Driving  New  Spinning  Mill- 

Spinning  and  Weaving  Machinery. 
The  mill  is  divided  into  two  main  sections,  the  new  and  the  old. 
In  the  former  both  spinning  and  weaving  machinery  is  at  work,  the 
latter  bein  devoted  almost  exclusively  to  spinning.  All  the  motors 
up  to  and  including  60  h.p.  are  of  the  squin-el  cage  enclosed  ventilated 
pattern,  riuining  at  580  revs,  per  min.  ;  above  tliis  size  they  are  of 
the  slip-ring  pattern.  All  the  60  h.p.,  80  h.p.  and  100  h.p.  machines 
are  fitted  with  third  bearing  shaft  extension,  and  are  mounted  on 
substantial  cast-iron  bedplates.  -t^ 


fio.   .^ Part  of  the   Old   Mill  with  a  (iU  h.p.  Witton  Squirrel 

Cage  Motor  DRI\^NQ  SpiNNaNO,  Drawing  anh  Twisting  Machinery. 

The  large  weaving  shed,  contains  upwards  of  100  looms.  Six 
25-H.p.  motors  situated  in  the  roof  drive  two  shafts  each,  while 
another  shaft  is  driven  by  a  100-H.p.  machine,  the  auto-transformer 
starters  for  all  these,  and  the  other  motors  in  the  mill  being  manu- 
factured by  George  Ellison,  of  Birmingham.     The  arrangement  of 
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<lriviiig  the  smallor  weaving  slieil  niachineiy  is  jiriutieally  the  same 
as  ill  the  larger  shed,  Inil  unly  three  2r>  H.i'.  inotoi's  are  ivciuircil. 

In  the  new  mill  the  eleetrieal  gear  has  fur  convenience  in  operation 
l>een  grou))e<l  on  the  top  and  ground  Hoors.  A  reference  to  I'ig.  4 
.shows  tlie  gear  on  the  fop  tloor,  which  consists  of  one  (il)  ii.p.  squirrel 
cage  and  one  80  ii.p.  slip -ring  motor,  together  with  their  respective 
starting  panels,  each  driving  spinning  frames  through  Hans  RiMiolds 
chains.  The  Wt  ii.r.  motor  drives  the  top  room  (Kig.  3),  and  the 
SO  n.p.  motor  the  room  below.  On  the  ground  lloor  is  installed 
one  100  II.P.  and  one  >S0  ii.p.  slip-ring  motor,  the  latter  driving  the 
ground  floor  through  chain  and  the  former  the  lii-st  lloor  hy  means  of 
ro|K's  (the  centre  distanc-e  being  too  great  for  chain  driving  in  this 
case).  Machines  of  the  same  power  are  interchangeable  together 
with  their  chains,  &c. 

A  section  of  the  old  mill  is  seen  in  Fig.  5.  This  part  of  the  under- 
taking calls  for  little  comment,  though  it  may  Ijc  noted  that  the 
(V)  II. p.  iiiDfor  shown  is  driving,  in  addition  to  spinning  frames,  a 
complement  of  drawing  and  twisting  machinery. 

The  contract  for  the  eleetriliiation  of  this  mill  was  carried  out 
by  the  (Jeneral  1'-lecti!ic  I'u.MrANY,  Ltd.,  through  their  l/'cds 
Uranch.  In  conclusion,  our  thanks  are  due  to  Messrs.  Rouse  Brcs, 
for  ix-rmission  to  take  the  ]>hotographs  reproduced  in  this  article., 
also  for  allowing  the  jiublication  of  the  parficulai's. 


Correspondence. 


AN  ••  ELECTRICAL  "  FATALITY. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  Doubtless  tlie  attention  of  many  electrical  engineers 
will  have  been  drawn  to  a  case  of  a  youth  at  Palmer's  Green 
found  dead  in  his  batii,  and  as  reported  in  tlie  papers  the  geueral 
impression  given  by  the  headlines  and  brief  report  is  that  the 
cause  of  death  was,  or  probably  was,  electric  shock  from  a 
]iortable  heater.  The  reports  were  so  conflicting  and  the 
matter  is  of  such  iniiiortancc  that  I  have  made  inquiries,  and 
although  it  is  ]M-ol>ably  impossible  to  overtake  the  impression 
treated  in  the  mind  of  the  public,  I  think  electrical  engineers 
should  be  put  in  possession  of  tlie  facts  so  that  they  mav 
answer  anyone  who  raises  this  case  in  future. 

At  the  first  inquest  the  medical  evidence  briefly  was,  that 
as  a  small  electric  heater  was  found  in  the  bath  after  the  boy 
had  been  removed,  the  presumption  was  electric  shock,  a  pre- 
sumption based  on  no  technical  evidence  or  investigation,  and 
ai)])arently  put  forward  because  at  that  time  no  other  cause 
had  been  found.  At  the  adjourned  inquest  Dr.  Spilsbury,  the 
Home  Office  expert,  who  had  in  the  meantime  been  called  in. 
stated  that  the  cause  of  death  was  the  existence  of  the  con- 
dition known  as  slalKX  lymphdiicuit,  and  he  found  no  evidence 
of  electric  current  having  passed  through  the  body.  He  added 
that  this  condition  made  sudden  death  possible  from  the 
slightest  shock,  such  as  fright  or  sudden  immersion  in  hot  or 
cold  water.  Unfortunately,  this  use  of  the  word  "  shock  '" 
which  in  medicine  has  a  general  meaning,  was  no  doubt  inter- 
preted by  the  rejiorters  to  suggest  electric  .shock. 

No  witness  was  able  to  say  that  the  heater  was  in  the  bath 
before  the  body  was  lifted  out,  and  the  coroner  in  summing 
up  pointed  thi.s  out,  and  with  reference  to  statements  made 
at  the  fir.-;t  inquest  to  burns  on  the  body.  Dr.  Spilsbury  stated 
that  these  were  made  after  death,  in  fact,  in  the  effort  to 
resuscitate  by  application  of  heat.  Expert  electrical  evidence 
was  given  disproving  of  the  theory  originally  put  forward. 

It  is  evident,  therefore,  that  Dr.  Spilsbury  was  quite  clear 
as  to  the  cause  of  death  and  the  fact  that  the  jiredisjiosiug 
cause  was  not  equally  clear  does  not  affect  the  i.ssue,  which  is 
that  the  suggestion  of  death  from  electric  sliock  had  no  exist 
ence  except  as  an  hyjiothesis  put  forward  to  cover  ignorance 
of  the  real  cau.se. — I  am,  &c., 

Llewelyx  B.  Atkinson. 

London.  Jan.  .31st. 


An  electrical  fitter  named  Fredk.  \V.  Boyle  pleaded  guilty  at  Bolton 
on  the  27th  to  charges  of  theft  and  was  fined  £5  on  each  of  three  cases. 
It  was  stated  prisoner  took  advantage  of  his  position  as  fitter  to  steal 
various  articles  whilst  working  on  business  premises. 


W,  Lancashire  Klectricily   District. 

During  tlie  week  tlic  KIcTiiii  ily  I 'inniriissloncrs  have  continued  their 
task  of  hearing  evidence  concerning  the  schemes  for  the  reorganisation 
of  electricity  supply  in  the  West  Lancashirt-  and  .Mersey  Electricity 
District.  The  scheme  for  the  formation  of  a  .loint  Authority  for  the 
whole  area  was  lirst  investigated,  and  after  evidence  had  been  given  by 
.Mr.  F.  ('.  Wilson,  chairman  of  the  Liverpool  Tiainways  and  Electricity 
Coininittcc,  ami  by  -Mr.  Ilaiolil  Dickinson,  the  city  electrical  engineer, 

Sir  .Juii.s  Snkll  intimated  thai  the  Coininission  wished  to  have 
from  the  proinvtei's  of  both  schemes  a  statement  showing  the  equivalent 
capital  expenditure  which  would  have  to  be  made  by  the  existing 
undertakings  if  no  co-operative  scheme  were  introduced.  Such  figures 
wdulil  jirobably  show  very  much  to  the  advantage  of  the  development 
schemes.  Sir  .John  asked  also  whether  it  had  occurred  to  the  promoters 
of  the  schemes  to  take  actual  load  curves  from  the  various  undertakings 
operating,  and  to  integrate  those  curves  in  order  to  ascertain  the  eOect 
(if  combining  all  the  spcitic  loads  into  one  system.  The  Commissioners 
themselves  did  that  before  provisionally  determining  the  district,  and 
found  that,  instead  of  7U,(J00  kw.,  a  ma.ximum  load  of  only  50,IMI0  kw. 
was  ret|uired  to  meet  all  exigencies.  In  other  words,  by  combination 
there  was  an  actual  saving  of  90,000  kw. 

Mr.  DiCKiNso.N  said  he  had  juvpared  .some  curves,  which  lie  would 
produce.  The  scheme  would  in  its  initial  stages  l>e  of  gn-at  as.sistance 
tu  the  railways,  and  as  it  develoijed  would  become  of  stiU  gifater  value 
to  them.  It  should  also  otter  great  encouragement  and  facility  in 
electrifying  those  systems  not  already  electrilied.  Il  was  essential 
that  the  scheme  shoukl  be  carried'  out  in  stages,  and  the  first  step 
proposed  was  the  linking-up  of  the  cxi.sting  undertakings  in  St.  Helens, 
Bootle,  Livcr|)ool,  Birkenhead,  Wallasey  and  Warrington  ;  and  as 
nearly  all  the  undertakings  were  short  of  plant,  the  pi'ovision  of  a  new 
capital  station  on  the  riverside.  It  would  be  a  great  advantage  to  the 
district  if  the  Mersey  Power  Company  were  linked  up,  but  as  they  had 
dechned  to  co-operate  they  were  not  included  in  the  scheme. 

To  meet  the  requirements  of  l'.)2o  on  the  individual  basis,  he  calculated 
that  the  existing  systems  would  icquiic  new  plant  of  144,000  kw. 
Putting  the  cost  at  i!-'.5  a  kilowatt  (a  figure  very  much  below  what  it 
would  lie),  the  total  would  be  £3.60(i.Otio.  With  a  capital  generating 
station  and  a  linkcd-up  system,  the  same  su])ply  would  cost  £4.401,260 
in  all.  But,  as  against  the  excess  of  the  annual  capital  charges  in  the 
combined  scheme,  there  would  be  a  much  larger  saving  in  working  costs 
and  coal  costs.  He  calculated  the  annual  expcndituie  for  1925  on  the 
individual  system  as  extended  at  tl.il.Sli.dlO,  while  on  the  capital 
station  the  annual  expenditure  (including  capital  charges)  would  be 
£1,709,710.  or  a  saving  of  £37().000.  .\s  time  went  on  the  annual 
saving  which  windd  be  effected  would  become  more- pronounced  both 
in  regard  to  working  costs  and  in  regard  to  coal  consumption.  He 
estimated  a  distribution  of  4110,000.000  units  in  192.J,  under  the  co- 
operative scheme.  I'ndcr  normal  conditions  that  would  l>e  furnished 
by  the  riverside  capital  station,  supplemented  by  Tlie  Lister-drive  and 
Warrington  stations.     Other  existing  stations  would  be  held  in  reserve. 

In  answer  to  Mr.  .Jeeves  (for  Wallasey  Corporation),  Mr.  Dickinson 
said  that  the  capital  expenditure  on  jilant  at  the  individual  statimis 
would  l>e  much  higher  than  that  projiosed  by  the  scheme.  The 
conference  of  local  authorities  were  ho|)ing  that  the  Jlinistrj-  of  Transport 
would  undertake  the  scheme,  but  even  if  they  hadn't  had  that 
expectation,  he'  believed  they  would  have  still  gone  on  with  it. 

FtRTHEB  Particulars  Required. 
Sir  John  Snell  said  the  Commissioners  would  like  some  statement 
which  would  show  the  constructive  ijrogramnie  of  the  Joint  Authority 
if  the  scheme  were  approved.  'That  statement  should  show  how  much 
of  the  programme  wouUI  be  carried  out  in  the  first,  second,  and  third 
year,  and  so  on  ;  how  much  money  woukl  be  sjient,  and  how  it  was 
proposed  to  meet  the  expenditure. 

In  answer  to  further  questions,  Mr.  DiCKlssox  said  the  whole  of 
the  scheme  was  ba.sed  on  taking  over  the  existing  stations;  they 
would  have  to  come  under  the  control  of  the  Joint  Authority,  but  they 
would  not  be  taken  o%er  except  by  agreement.  In  his  calculation  of  the 
capital  chari;es  on  the  combined  system  in  192.5  he  had  not  included 
any  figure  for  the  capitalised  interest  during  the  period  of  the 
construction  of  the  capital  generating  station. 

On  the  27fh  inst;  Mr.  Honoratus  Li-ovn,  K.C.  (for  the  promoters), 
said  that  they  had  tried  to  draw  up  and  submit  the  statement  required 
by  the  Commission,  but  they  had  found  it  impossible.  I'ntil  the  Joint 
Authoritv  was  in  Ix-ing  and  able  to  ascertain  the  amount  of  co-operation 
to  be  cxJH'cted  from  the  local  authorities,  any  figures  would  be  purely 
fanciful.  There  were  many  ways  in  which  by  co-operation  the  transfer 
of  the  generating  stations  could  be  effected,  but  the  local  authorities 
would  not  brook  the  dictation  of  Liverpool. 

Continuing  his  evidence,  Mr.  Uickixson  said  that  he  assumed  by  1930 
the  Mersey  Power  Company  would  have  Ijeen  taken  over  and  would  supply 
Il.000.Oo6  units  to  the  joint  sy.stcm.  while  the  United  .•\lkali  Company, 
on  the  other  side  of  the  river,  would  be  .sending  out  oS.OOO.OOO  units. 
The  scheme  was  based  on  the  jouit  authority  having  control  over  all 
the  undertakings.  All  the  undertakings  taken  over  by  the  joint  author- 
ity  would  get  their  supply  of  electricity  on  the  same  basis.  Of  his  total 
estimated  annual  saving  "of  £276,900  under  the  scheme,  £120,740  was  the 
savins  on  coal. 

Mr."  Jalland  (for  the  United  .■\lkali  Company)  said  that,  so  far  as  the 
company  were  concerned,  they  were  wiUing  that  the  joint  authority  should 
either  take  over  their  station  or  a  supply  of  energy  in  bulk — it  was  im- 
material which.  Provided  the  premi.ses  were  utilised  in  one  way  or  the 
other,  it  seemed  clear  that  an  advantage  would  result  under  the  scheme. 
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Mr.  Tyldeslby  Jones  :  If  the  United  Alkali  station  is  transferred  to 
the  joint  authority,  that  authority  would  not  be  able  to  supply  the 
United  Alkali  Company  with  energy,  because  they  were  in  the  Mersey 
Power  Company's  area. 

Witness  further  stated  that  in  his  tables  he  had  estimated  for  the  joint 
authority  undertaking  the  existing  capital  charges  on  the  various  under- 
takings taken  over,  but  no  allowance  had  been  made  for  payments  already 
made  for  the  extinction  of  debt. 

Mr.  Jeeves  suggested  that  the  rateable  value  would  be  not  less  than 
5  per  cent.,  and  that  they  would  have  to  pay  at  least  £120,000  a  year 
for  rates,  and  not  £21,000.  He  asked  if  he  had  any  figure  for  the  rates 
on  the  transmission  mains  on  which  they  were  going  to  spend  fl, .500,000. 
Witness  admitted  there  was  nothing  for  that.  He  did  not  know  what 
figure  to  put  down.  In  re-examination,  he  said  that  co-operalion  was 
absolutely  essential  to  the  success  of  the  scheme,  and  that  involved 
absolute  control  by  the  joint  authority.  If  the  scheme  was  to  be  re- 
garded as  merely  providing  a  stand-by  supply,  it  would  be  hopeless  to 
spend  money  on  it.  Ex])erience  had  definitely  proved  that  large  sup- 
plies, with  unity  of  control,  were  economical. 

Sir  John  Snell  :  If  the  river  Mersey  did  not  exist  as  a  geographical 
barrier  between  Liverpool  and  the  Cheshire  side,  there  could  be  no 
possible  division  of  opinion  about  the  wisdom  of  including  the  Wirral  area 
ii\  the  combined  district.  I  would  not  conceive  of  anybody  suggesting 
it.  Do  you  think  tiie  Mersey  Tunnel  capable  of  conveying  the  trans- 
mission mains  ? 

Witness  :  Quite  capable.  The  Tunnel  Company,  while  preferring  to 
have  nothing  but  their  own  apparatus  in  the  tnnnels,  say  that  there 
would  be  no  difficulty  about  canying  the  cable  through.  It  would  be 
practicable  and  safe  for  the  Wirral  area  to  rely  on  electricity  supplied 
by  cables  through  the  tunnel.  He  saw  no  danger  about  it.  The  tunnel 
was  high,  and  the  cable  could  be  carried  at  the  top.  The  omission  of 
Southport  would  not  bs  a  disadvantage,  and  its  inclusion  would  be  no 
immediate  benefit  to  Southport. 

Mr.  Charles  D.  Taite,  engineer  and  manager  to  the  Lancashire  Power 
Company,  said  that  he  thought  the  scheme  was  very  necessary  for  the 
Merseyside  and  West  Lancasliire  area,  which  in  many  respects  was  back- 
ward in  electrical  development.  The  costs  in  the  various  stations  were 
undoubtedly  too  high  and  required  rectifying.  The  majority,  if  not  all, 
of  the  undertakings  were  short  of  plant,  and  were  expecting  a  big  demand 
on  their  resources.  A  very  excellent  site  was  available  on  the  river  side. 
No  rlivision  could  be  based  on  the  Mersey,  having  regard  to  the  existence 
of  the  tunnel,  and  there  was  no  reason  for  separating  tlic  proposed  area 
into  two  districts.  That  would  be  a  most  unfortunate  thing,  for  both 
sides  of  the  river  were  part  of  one  commercial  district  likely  to  develop 
simultaneously.  The  separate  district  for  Wallasey  and  Birkenhead 
was  not  large  enough  to  make  it  a  commercial  jiroposition.  The  demand 
of  21,000  kw.  would  be  extremely  useful  to  the  large  scheme,  and  if  that 
were  allowed  to  be  withdrawn  the  whole  scheme  would  have  to  be  recon- 
structed. He  added,  "  It  is  quite  time  parochial  boundaries  in  these 
matters  were  abolished,  and  a  comprehensive  scheme  should  be  prepared 
for  the  whole  of  a  district  which  has  a  common  interest." 

In  cross-examination,  Mr.  Taite  said  the  whole  tendency  was  for 
private  generating  stations  to  come  to  an  end.  The  whole  of  the  proposed 
area  was  within  the  district  of  the  Lancashire  Power  Company,  which 
obtained  bulk  supply  powers  in  1900.  Their  powers  were  Umited, 
and  they  were  very  busy  in  the  area  they  had  developed.  The  Company 
hoped  to  get  a  supply  in  bulk  from  the  joint  authority  and  help  to 
develop  the  area. 

In  reply  to  Mr.  Lackie,  witness  said  the  Mersey  Tunnel  wais  the  first 
method  of  laying  the  mains  to  Birkenhead  he  should  adopt,  but  in 
addition  there  was  the  bridge  at  Widnes.  He  should  also  consider  the 
possibility  of  laying  cables  on  the  bed  of  the  river. 

Sir  John  Snell  :  Having  regard  to  the  past  development  and  the 
experience  of  all  the  industries  during  the  war,  is  it  your  view  that 
there  will  be  an  acceleration  of  electrical  development  in  future  ? — That 
is  my  firm  conviction.  As  former  electrical  engineer  to  Southport,  Mr.  Taite 
expressed  the  view  that  in  the  long  run  it  would  be  an  advantage  to 
Southport  to  belong  to  the  joint  authority  when  the  railway  companies 
took  a  supply  in  that  direction. 

It  was  submitted  that  the  electrical  interests  of  the  northern  part  of 
the  West  Lancashire  Rural  District  should  be  excluded  from  the  joint 
district,  if  Southport  were  excluded,  and  included  it  Southport  were 
included.  Similar  submission  was  made  on  behalf  of  Urmskirk  and  of 
Lathom  and  Burscough. 

Mr.  Rounds,  for  the  British  Insulated  and  Helsby  Cables,  Ltd., 
pointed  out  that  of  their  total  output  last  year  of  about  9,000,000  units, 
the  company  itself — the  largest  manufacturers  of  cables  and  electrical 
equipment  of  that  nature  in  England — consumed  8.092,000  units,  so 
the  undertaking  was  practically  a  private  one.  They  wanted  to  help  to 
make  the  scheme  a  success,  but  asked  that  the  company's  undertaking 
should  be  excluded  if  that  would  not  interfere  with  the  success  of  the 
scheme. 

Sir  Thomas  B.  Morg.an,  consulting  engineer,  gave  evidence  in  support 
of  the  scheme  on  behalf  of  all  the  collieries  in  the  St.  Helens  area.  They 
had,  he  said,  recognised  the  present  system  of  generating  electricity  on  a 
comparatively  small  scale  was  ineffective,  and  they  welcomed  a  proposal 
which  would  make  it  possible  to  obtain  an  ample  supply  from  some- 
where. 

The  Wibkal  Scheme. 

On  behalf  of  Wallasey,  Mr.  Jeeves  submitted  the  case  in  support  of 
the  scheme  for  the  Wirral.  It  was  proposed  to  form  a  joint  authority 
for  the  area,  with  one  station  at  Wallasey.     There  was  complete  agree- 


ment between  the  promoting  local  authorities,  and  the  effective  station 
would  fully  provide  for  the  needs  of  the  future  as  far  as  they  could  be 
forecasted.  The  area  included  comprised  the  boroughs  of  Birkenhead 
and  Wallasey,  the  urban  districts  of  Bromborough,  Higher  Bebington, 
Hoylake  and  West  Kirby,  Lower  Bebington,  Ellesmcre  Port  and  Whitby, 
Neston  and  Parkgatc,  and  the  rural  district  of  \V'irral.  The  first  stage 
of  the  scheme  involved  the  interlinking  of  the  generating  stations  of  the 
authoiised  undertakings  of  Birkenhead  and  Wallasey,  from  which  exten- 
sions would  be  carried  out  as  necessity  arose.  At  a  later  stage  it  was 
proposed  to  link  up  the  joint  authority's  undertaking  mth  the  stations 
of  the  urban  district  of  Hoylake  and  West  Kirby,  Port  Sunlight,  Messrs. 
Cammel),  Laird  and  Company's  premises,  the  Mersey  Railway  Company, 
and  the  Mersey  Power  Company.  The  scheme  would  pronde  for  tram- 
way and  railway  requirements.  • 

Mr.  Chas.  Pratt  Sparks,  an  ex-president  of  the  Institution  of  Electrical 
Engineei-s,  gave  evidence  on  behalf  of  the  scheme,  and  criticised  the 
Merseyside  and  West  Lancashire  project,  particularly  in  relation  to  the 
suggested  site,  which  was  to  be  on  the  river  front  at  Otterspool,  as  there 
was  quite  inadequate  provision  of  means  to  prevent  siltage.  To  deal 
effectively  with  it  would  add  greatly  to  the  working  costs  and  the  capital 
required,  and  he  criticised  also  Mr.  Dickinson's  figures  in  relation  to  the 
saving  in  coal  consumption,  which  was  based  on  a  price  of  £2  per  ton. 
The  saving  under  this  head  was  bound  to  he  reduced,  as  the  price  of  coal 
was  certain  to  come  down.  He  gave  details  of  the  Wirral  proposals, 
and  expressed  the  opinion  that  for  a  long  time  to  come  it  would  be  in  the 
interests  of  Wirral  to  be  independent  of  the  Lancashire  scheme.  He 
admitted  that  it  was  possible  that  if  the  Lancashire  scheme  developed  on 
a  big  scale  inter-communication  between  the  two  might  be  set  up  at  a 
future  date.  He  compared  the  problem  of  conveying  electricity  across 
the  Mersey  to  that  of  conducting  a  supjily  round  a  large  pool  of  water 
with  22  miles  circumference,  inasmuch  as  the  only  places  where  the 
Mersey  could  be  crossed  were  at  Runcorn  Bridge  and  through  the  river 
tunnel. 

On  Saturday  Sir  John  Snell  remarked  that  the  Commissioners  felt 
the  promoters  of  the  scheme  should  put  in  some  financial  evidence  of  the 
methods  proposed. 

Mr.  Honoratus  Lloyd,  K.C.  :  I  am  afraid  I  cannot  do  anything 
of  the  sort  to-day,  but  I  shall  be  glad  to  put  at  the  disposal  of  the  Com- 
missioners as  much  financial  evidence  as  I  can. 

Mr.  Miller  (for  Birkenhead  Corporation)  said  his  clients  had  been 
influenced  by  the  financial  possibilities  of  the  big  scheme,  and  should 
have  an  opportunity  of  considering  and,  if  necessary,  criticising  any 
financial  suggestions  which  might  be  made. 

The  Chairman  :  We  recognise  the  chfficulty  of  the  promoters,  which 
arises  from  the  fact  that  they  have  no  financial  powers,  but  it  is  very 
desirable  that  the  promotei-s  of  any  scheme  should  expound  to  the 
Commissioners  the  provisional  arrangements  which  may  have  been  made 
between  the  conference  and  the  constituent  authorities  as  to  the  method 
-  of  financing  the  undertaking.    ■ 

ProceecUng,  Mr.  Sparks  said  it  was  intended  to  close  down  by  stages 
the  three  stations  at  Birkenhead,  and  as  a  first  stage  to  e.xtend  the  plant 
at  Wallasey  from  12,000  kw.  (including  ."5,000  kw.  set  in  hand)  to  16,000  kw. 
At  a  later  stage  further  extensions  of  two  10,000  kw.  sets  were  proposed, 
making  a  total  of  36,000  kw.  The  capital  expenditure  on  the  first 
station  would  be  £4-10,000.  The  potentialities  of  the  district  were  very 
great. 

In  cross-examination  witness  said  that  having  regard  to  the  high  price 
of  money  and  the  consequent  danger  of  stereotyping  electrical  charges 
at  a  high  figure,  he  thought  it  best  that  electrical  combination  should 
proceed  by  way  of  the  formation  of  small  joint  districts,  extending  later 
into  large  districts.  He  agreed  that  the  jiroblem  of  an  abundant  and 
cheap  supply  of  electricity  was  one  of  the  greatest  national  importance. 
The  suggestion  of  Liverpool  taking  the  whole  financial  responsibility 
for  the  generating  station  was  against  the  spirit  of  the  1919  Act.  Hi^ 
admitted  that  he  had  not  critically  examined  how  the  West  Lancashire 
district  ought  to  be  treated  if  Wallasey  and  Birkenhead  remained  out- 
side. 

For  Messrs.  Lever  Bros.,  Mr.  Hamilton  said  their  power  station  was 
not  a  public  or  semi-pubhc  undertaking,  and  they  reserved  full  liberty 
of  action  to  do  just  what  they  wished  with  their  own  private  property. 

In  reply  to  Sir  Harry  Haward,  witness  said  that  the  Wirral  scheme 
involved  a  capital  outlay  of  £1,000,000  for  two  moderately-sized  county 
boroughs.     He  agreed  that  the  bigger  the  scheme  the  better. 

intimately  the  inquiry  was  adjourned  to  a  date  to  be  fixed  later,  and 
which  will  not  be  before  the  end  of  this  month. 


Engineers'  Clab. 


The  follow  ing  names  have  been  added  to  those  constituting  the 
Provisional  Committee  of  the  propjsed  Engineers'  Club: — 

Mr.  W.  A.  Agnew,  Mr.  Harry  AUcock  (Vice-President,  B.F.A.), 
Dr.  J.  F.  Crowley,  Mr.  A.  L.  Churchd),  Mr.  F.  R.  Davenport,  Mr.  C. 
Dally,  Mr.  J.  Feam,  Mr.  T.  Coulden  (President,  Institution  of  Gas 
Engineers),  Mr.  S.  J.  Harding,  Mr.  F.  W.  Jennings,  Mr.  C.  W.  Jordan, 
Mr.  John  King,  Mr.  E.  P.  Martin,  Dr.  W.  R.  Ormandy,  Mr.  T.  Peterson, 
Mr.  H.  C.  B.  Sainsbury,  Mr.  Norman  Scorgie,  Mr.  S.  Tweedale, 
Mr.  H.  C.  B.  Underdown  (President,  Association  of  British  Motor  and 
Allied  Manufacturers),  Mr.  J.  S.  Webb  (Chairman  of  Committee,  the 
Engineers'  Club,  Manchester),  and  Mr.  H.  James  Yates. 
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Gommeroial     Topics. 

Bonuses  to  Encourage  Production. 

The  New  Zealaml  Inilustiiis  Act.  of  1!IU,  wliii  li  was  i)asst(l  in  order 
to  cnooiirage  the  mamifacturc  in  New  Zraland  of  pia,  iron,  iron  bar  and 
etfe\,  and  provided  for  the  payment  of  l>onusen  for  production,  wiis 
allowed  to  lapse  durins;  the  war!  In  a  Bill  to  amend  the  Act  it  is  now 
proposed  to  renew  the  oiler  of  bonuses  by  exti-nding  the  lime  during 
which  the  original  Act  was  operative.  No  claim  was  made  for  the  jjay- 
ment  of  bonuses  under  the  1914  Act.  There  aiv,  liovvcver.  deposits  of 
iron  oix»  in  the  lioininion.  but  theiv  aif  no  well-established  iron  work.s 
and  the  Industries  (_'ommittee  in  litlS*  pointed  out  that  the  J)ominion's 
geographical  isolation  and  remoteness  from  overseas  Kupi)lies  .should 
compel  the  adoption  of  a  jiolicy  that  will  enable  New  Zealand  to  rely  on 
lier  native  ivsources  for  iron  and  steel.  It  also  ifcommended  that,  the 
value  of  all  iron  deposit.s  throughout  the  Dominion  should  be  thorou  ;hly 
examined  bv  an  expert  mclalliirgist. 

*  •  ♦  * 

Reviving  Trade  in  Central  America. 

In  ri'gard  to  CruA,  the  latest  n'ports  indicate  signs  of  a  sjx'edy  revival 
of  trade,  and  strong  hopes  aix'  expressed  that  British  manufacturers 
will  do  all  in  their  power  to  give  such  credit  and  other  facilities  as  may  be 
possiblv  to  ensure  an  increase  of  trade  with  Uivat  Britain.  There  is  a 
prejudice  against  United  States  goods  in  the  island.  Hardware  of  every 
kind  will  be  in  request,  and  in  view  of  the  large  number  of  buildings 
which  are'  being  erected  there  is  certain  to  be  a  demand  for  structural 
steel  and  iron  work.  j\Iany  miles  of  new  railways  are  under  construc- 
tion or  contemplated,  and  in  the  near  futuix'  there  will  be  a  demand  for 
all  kinds  of  electrical  plant,  including  generators,  switchboards  andswitch- 
gcar,  high-tension  transmission  lines,  motors,  transformers  and  all  kinds 
of  electric  cables  and  wires,  lam])s  and  wiring  sundries.  Catalogues  (in 
Spanish)  should  be  well  illustrated,  and  give  full  details,  with  prices. 

There  is  also  a  good  prosjicct  of  an  immediate  revival  of  trade  in 
C!u.MEM.\LA,  where  the  new  Government  is  displaying  strong  business 
proclivities.  A  good  deal  of  constniction  work  will  be  commenced  in 
the  spring,  and  there  should  be  a  demand  for  all  kinds  of  machinery. 
Here    also  catalogues  and  price  lists  should  be  in  Spanish,  and   be,  if 

possible,  profusely  illustrated. 

*         *         *         *         * 

Trade  Credits  for  Europe. 

Various  schemes  for  regaining  lost  markets  and  for  developing  the 
export  trade  with  Euroi)e  have  been  jnit  fonvard.  Though  the  subject 
is  one  of  first-class  public  importance  and  of  great  urgency  little  progress 
seems  to  have  been  made.  One  of  the  most  int<?resting  of  the  schemes 
is  that  of  Sir  Edward  Mountain,  Chairman  of  the  Eagle,  Star  &  British 
Dominion  Insurance  Company,  who  points  out  that,  in  order  to  start 
an  effective  scheme  for  insurance  whereby  our  merchants  will  be  enabled 
to  dispose  of  their  surplus  stock  to  those  countries  who  at  present  arc 
unable  to  pay  cash  and  whose  credit  has  become  weakened  owing  to 
the  war,  it  is  essential  that  a  syndicate  should  be  formed  in  this  country 
of  overwhelming  financial  stalsility.  This  can  only  be  done  by  getting 
all  the  leading  banks  and  insurance  companies  into  the  group. 

Sir  Edward  Mountain's  proposal  is  that  the  Government  should 
allocate  £  1  :j,lji.)0,000  out  of  the  £2G,(X)0,0(«)  voted  to  assist  trade  with 
the  Central  European  countries,  as  a  fund  with  which  they  would 
guarantee  the  members  of  the  sjnidicatc  against  ultimate  loss.  He 
thinks  it  would  be  possible  to  form  a  syndicate  which  could  conduct 
the  business  by  emploJ^ng  a  c{ualitied  manager  and  having  a  committee 
to  meet  daily  to  go  into  all  questions  that  may  arise.  The  committee 
would  consist  of  the  ablest  brains  available  in  the  City. 

The  syndicate  would  take  any  profit  made  out  of  the  insurance 
transactions  and  would  pay  all  expenses  of  carrying  on,  offices,  managers, 
clerks,  &c.  If  the  Ciovemment  accepted  the  proposal  the  syndicate 
would  get  to  work  immediately,  and  would  get  into  touch  with  such 
countries  as  Roumania,  Serbia,  Austria,  &c.,  where  similar  syndicates 
would  bo  formed  by  the  leading  bankers  in  those  countries,  who  would 
give  their  guarantee  for  what  it  is  worth  to  the  English  syndicate. 

Sir  Edward  is  of  opinion  that,  barring  the  risk  of  financial  coUapse 
of  a  countr)',  or  a  country  being  seized  by  Bolshevists,  and  the  Bolshevists 
repudiating  their  debts,'under  the  scheme  the  Government  would  never 
be  called  upon  for  a  penny,  and  even  if  the  Bolshevists  seized  any  of 
the  countries  and  repudiated  the  debts,  in  all  probability  at  some  date 
in  the  future  the  money  would  be  recoverable.  If  either  of  such  events 
were  to  occur,  however,  the  Government  would  lose  heavily  in  any 
case.  The  proposals  would  not  interfere  with  Ter  Meulen's  scheme 
The  latter  would  probably  take  some  months  to  get  into  order,  whereas 
the  Mountain  scheme  could  be  put  into  operation  almost  immediately 
and  would  give  our  own  traders  a  good  chance  to  get  the  pick  of  the 
markets  first,  while  the  Ter  Meulen  scheme  would  give  an  equal  start 
to  all  nationalities. 

Among  the  advantages  of  the  Mountain  scheme  are  that  it  would 
cost  the  Government  (if  anything  at  all)  very  much  less  than  giving 
unemployment  doles  or  exjiendinir  money  on  forced  work  ;  the 
assistance  of  the  bankers  and  leading  insurance  companies  would  all  be 
entirely  at  the  Ciovemment's  service,  and  it  would  immediately  start 
trade  going  and  have  a  very  beneficial  effect  on  the  Exchanges. 

The  argument  that  when  merchants  can  insure  the  due  payment  of 
their  bills  they  will  be  careless  in  trading  does  not  seem  to  be  very 
cogent,  because  the  committees  which  would  control  the  insurance 
wiiuld  easily  be  able  to  ascertain  if  merchants  were  selling  their  goods 
at  an  undue  profit.  Also,  if  the  bankers  in  the  buying  country  guaran- 
teed the  jjayment,  it  would  be  up  to  them  to  get  their  security  from 
their  own  people. 


Electricity  Supply. 

BiNOLEY  Urban  Council  has  appUed  for  sanction  to  a  loan  of  £3,000 
for  distributing  mains. 

HiFNTrNuDON  Guardians  have  appointed  a  committee  to  consider  the 
advisability  of  adopting  electric  lighting. 

WoiniiiNG  Corporation  has  received  sanction  to  a  loan  of  £2,100  for  a 
feeder  cable  to  the  Broadwater  district. 

The  Wii.i-KSDKN  Electrcity  Committee  propose  to  extend  the  supply 
innins  in  Kilburn  and  Brondesbury  Park  at  a  cost  of  £7,000. 

l.i.ANDAi  r  AND  DiNAS  Towis  Kural  Council  has  received  sanction  from 
the  Electricity  Commissionera  to  borrow  £3,782  for  the  electric  supply 
undertaking. 

ToD.MORDEN  Corporation  has  received  sanction  to  borrow  £31,600 
for  sujiply  mains  and  converting  plant,  in  connection  with  their  scheme 
for  taking  a  supply  of  electricity  in  bulk  from  the  Yorkshire  Electnc 
Power  Company 

The  BuKcoNsiiiRE  Main  Roads  Committee  has  authorised  Messrs. 
Harohl  Elston  &  Company,  of  Brecon,  to  erect  poles  on  the  highway 
to  carry  cables  for  supplying  electric  current  to  Scnnybridge. 

Mallino  Rural  ('ouneil  not  only  does  not  object  to  Maidstone  Cor- 
poration extending  its  electric  cables  to  Snodland,  but  it  is  anxious  to 
iiave  a  supply  of  electricity  in  the  district. 

The  net  profit  on  the  year's  working  of  the  Dakunoton  electricity 
sujiply  unthrtaking  for  the  year  ended  March,  1920,  was  £5,365,  com- 
jiared  with  £3,.')30  in  the  preceding  year. 

The  following  increases  in  the  charge  for  electricity  have  been  made  by 
LOWKSTOKT  Corporation  :  Power  Jd.  per  unit,  heating  IJd.  per  unit, 
and  cinemas  and  other  places  of  entertainment  using  motor  generators 
1  Jd.  per  unit. 

Kincstonon-Thames  Town  Council  have  received  sanction  to  borrow 
£14,23(1  for  various  works,  and  have  applied  for  sanction  to  a  further 
loan  of  £19,750  for  extensions  of  plant,  the  latter  sum  being  in  excess 
of  the  engineer's  original  estimate  of  £45,000.  The  charges  for  electnc 
current  have  been  increased. 

West  HARTi.KrooL  Corporation  intend  to  apply  to  the  Electricity 
Commissioners  for  a  special  order  to  extend  its  area  of  electricity  sujiply 
so  as  to  include  part  of  Stranton,  in  the  Hartlepool  Kural  District. 
Objections  must  be  lodged  by  Feb.  12. 

The  Wakeham  Electric  Suitlv  Companv,  Ltd.,  has  applied  to  the 
Electricitv  Commi-ssioners  for  a  special  order  to  authorise  the  company 
to  supply  electrical  energy  in  the  boroueh  of  Wareham  and  parts  of  the 
parishes  of  Arne  and  Wareham  St.  Martin's  in  the  rural  district  of  W  are- 
ham  and  Purbeck. 

Bedfokd  Corporation  has  authorised  the  borough  electrieal_ engineer 
(Mr  R.  W.  Phillips)  to  arrange  for  an  additional  supply  of  370  kw.  to 
Messrs  J.  &  F.  Howard,  and  to  obtain  the  necessary  transformei-s, 
switchgear,  &c.,  at  an  estimated  cost  of  £1,600.  A  new  sub-station 
(kiosk  design)  is  to  be  provided  for  the  Queen's  Park  distnct. 

Heywood  Electricitv  Committee,  having  received  a  report  from  their 
engineer  on  the  capacity  of  the  e.h.t.  transmission  line  from  Bury  to 
Heywood,  have  decided  to  duplicate  the  line,  and  the  tender  of  he 
Brirish  Insulated  &  Hclsby  Cable,  Ltd.,  has  been  accepted  for  the 
comiiletion  of  the  work. 

Baling  Corporation  has  applied  for  sanction  to  a  loan  of  £30,000 
for  three  years'  requirements  of  mains,  services,  metere  and  transfprmers. 
The  estimate  provided  for  extensions  during  the  next  two  years,  as  well 
as  for  the  past  year.  The  money  wUl  be  found  by  rc-investmg  the 
£10,000  a  year,  which  has  hitherto  been  paid  off  the  debt. 
"The  Blackpool  Municipal  Houses  are  to  be  wired  for  the  electric 
light  The  Housing  Committee  recently  received  a  request  from  tlie 
Electrical  Contractors'  Association  that  the  Coqwration  should  only 
entertain  tenders  for  the  work  from  members  of  the  associa  ion,  but  no 
action  was  taken.  At  a  sub-scquent  meeting,  the  tenders  of  the  Black- 
pool Electrical  Association  were  accepted. 

Bedford  Electricity  Department'.?  accounts  for  the  year  ended 
March  31  last  show  income  £61,310,  and  working  and  general  expenses 
£43  697  leaving  gross  profit  £17,613.  After  provitUng  for  capital  charges, 
there  was  a  net  surplus  of  £2.628.  which  has  been  placed  to  reserve. 
Units  generated  were  6,072,530  and  sold  5,020,383.  lotal  maximum 
demand  was  3,130  kw. 

The  accounts  of  the  Bolton  Electricity  Dept.  for  the  year  ended 
Alarch  31,  1920,  show  revenue  £200,569,  compared  with  £138  6/1  in 
previous  year,  and  working  exiK-nscs  £140,248  (£91,622),  leaving  £60,321 
£47  049)"gros3  profit.  Cost  per  unit  was  0-826d.  (0-626d.)  exclusive  and 
l-20.5d  (1041d.)  inclusive  of  capital  charges.  Units  generated  were 
30,198,380  (29,093,tJ80)  and  sold  24,944,906  (23,715,040). 

Newport  (Mon.)  Corporation  has  applied  to  the  Electricity  Commis- 
sioners for  a  special  order  to  extend  its  area  of  electncity  supply  so  as 
to  include  Cacrieon  Urban  District,  and  certain  panshes  in  St.  Mclluus 
Rural  District  and  Magor  Rural  District ;  to  increase  the  maximum 
price  of  electrical  energy,  &c.  Objections  must  be  lodged  with  the 
Commissioners  by  Feb.  15. 

Among  the  proposed  municipal  loans  are  those  of  Salford  and  Bir- 
kenhead Con'orations.  The  former  pro]M)se  to  raise  £170,000  by  the 
creation  of  stock,  of  which  £100,000  is  for  the  electricity  undertaking  and 
£50  000  for  the  tramways  department.  Birkenhead  Corporation  lias 
also  agreed  to  issue  £1.0(XI,000  6  per  cent,  stock,  of  which  more  than 
£900,000  will  be  exjiended  on  housing,  electricity  supply,  &c. 
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Extensions  of  the  Limehouse  generating  station  of  the  Stepney 
(London)  Borough  Council  are  to  be  carried  out  in  three  parts,  so  as  to 
keep  pace  with  the  development  of  the  undertaking.  The  first  part 
involves  an  expenditure  of  £281,160,  the  second  £128,480,  and  the 
third  £82,.500,  a  total  of  £492,140.  The  Council  has  approved  an  esti- 
mate for  the  sum  of  £281,lf>0,  and  application  has  been  made  to  the 
Electricitv  Commissioners  for  the  necessary  sanction. 

As  the  new  power  station  at  Belfast  will  not  be  completed  before  the 
winter  of  1022,  the  Electricity  Committee  propose,  in  order  to  make 
jirovision  for  the  demands  for  supply,  to  erect  the  second  0.000  kw. 
generating  set,  which  is  on  order  for  the  new  station  in  the  temporary 
station  on  Messre.  Harland  &  Wolff's  premises.  Application  for  sanc- 
tion to  a  loan  of  about  £24,000  has  been  made  in  order  to  cover  the  cost 
of  installing  it  in  the  temporary  station. 

The  accounts  of  the  Hove  Electricity  Department  for  the  year 
ended  March  31  last  show  revenue  from  sales  of  current  £28,339,  against 
£21,2.50  in  previous  year,  and  rental  of  meters  £2,096  (£1,438).  The 
balance  carried  to  net  revenue  account  was  £14,376  (£9.020),  and  the 
ultimate  net  profit  was  £3,920  (compared  with  a  deficit  of  £2,025).  On 
the  Aldringt<m  section  the  revenue  was  £2,r)60  i£],.548),  and  the  deficit 
£435,  reducing  the  profit  on  the  joint  undertaking  to  £3,485. 

The  accounts  of  Edinburgh  Electric  Lightixc;  Dept.  for  the  year 
ended  May  15,  1920,  show  revenue  £234,247,  and  working  and  special 
expenditure  was  £162,020,  leaWng  £72,227  gross  jirofit.  Interest  re- 
quired £14,193,  contribution  for  Uquidation  of  debt  £39,991,  and  income 
tax  £7,492  ;  and  the  net  surjilus  was  £10,551.  Unites  generated  were 
30,115,737,  compared  with  25,599,789  in  previous  year,  and  sold 
24,401,273  (20,565,249). 

The  advantages  of  electric  lighting  and  power  arc  appreciated  by  the 
directors  of  the  National  Safe  Deposit  Company,  who  have  found  it 
necessary  to  install  new  motors  to  work  the  hydraulic  machinery  for 
closing  their  vault  doors  and  to  provide  a  new  and  thorough  system  of 
ventilation,  and  propose  to  adopt  electric  power  instead  of  steam. 
The  chairman  has  stated  that  this  will  greatly  improve  the  atmosphere 
of  the  building  and  add  to  the  health  of  the  staff  and  to  the  comfort  of  the 
safe  holders  when  visiting  their  safes. 

The  Mexborouch  Urban  Council  has  authorised  the  electrical  engineer 
(Mr.  .J.  B.  Feltham)  to  complete  arrangements  for  taking  electricity 
in  bulk  from  the  Yorkshire  Electric  Power  Company.  The  Company 
agree  to  supjjly  the  Council  with  current  as  cheaply  as  Rotherham 
Corporation,  and  also  to  lay  the  necessary  mains.  The  Yorkshire 
Electric  IViwer  Company,  which  holds  powers  for  South  Y'orkshire, 
where  siij^ply  powers  are  not  held  and  worked  by  local  authorities,  can 
now  extend  eastward  to  Doncaster. 

The  financial  position  of  the  electricity  department  of  the  Poplar 
(London)  Borough  Council  appears  to  be  veiy  satisfactory.  During  the 
past  quarter  the  units  sold  were  5,739,731,  an  increase  over  the  eorre- 
sponding  quarter  of  the  previous  year  of  665.277  units.  The  net  income 
increased  by  £12,815,  working  expenditure  by  £5,675,  and  gross  profit 
by  £7,140.  After  providing  for  interest  and  other  charges,  the  net 
surplus  was  £2,152.  The  suqjlus  for  the  half-year  ended  December  was 
£3,866,  against  a  deficit  of  £4,981  in  1919. 

Col.  F.  A.  Cortez  Ijcigh,  chief  electrical  engineer  of  the  L.  &  N.W. 
Railway,  contended  that  direct  representation  should  be  given  to  the 
railways  on  the  joint  authority  without  financial  responsibility.  The 
railways  in  the  future  had  great  hopes  of  being  larger  users  of  electricity 
than  they  were  at  present. 

It  w*  decided  that  the  railway  companies  should  each  have  two  repre- 
sentatives. Criccieth  Council,  considering  the  new  authority  to  be  too 
unwieldy  and  that  district  authorities  would  lose  their  identity  as  dis- 
tributors, and  as  theie  was  ample  power  in  Carnarvon.sliire  for  the  whole 
of  the  electricity  district,  has  resolved,  subject  to  proper  safeguards, 
to  support  the  scheme  submitted  by  the  North  Wales  Power  Company 

At  a  conference  of  sixteen  local  authorities  in  Carnarvonshire  on  Mon- 
day fourteen  voted  in  favour  of  the  scheme  proposed  by  the  North  Wales 
Power  and  Traction  Company. 

A  conference  of  local  authorities  and  large  consumers  of  electricity 
considered  recently  the  Chester  Corporation  scheme  for  the  creation 
of  a  Joint  Electricity  Authority  for  the  North  Wales  and  Chester 
area.  An  outUne  of  the  scheme  aiijieared  in  a  recent  issue  of  The 
Electrician,  and  Aid.  Pritchard,  of  Carnarvon,  who  presided,  said  that 
the  favourable  way  in  which  it  had  been  spoken  of  by  the  Electricity 
C'ommissioners,  and  the  fact  that  copies  had  been  asked  for  by  other 
areas,  indicated  that  it  had  been  well  prepared. 

Mr.  E.  Noel  Humphreys,  of  Chester,  was  desirous  that  there  should 
not  be  a  false  impression  that  it  was  merely  a  Chester  scheme.     The 
distinction  between  the  two  schemes  that  had  been  laid  before  the  Com-  ' 
missions  was  that  theirs  was  a  public  authorities,  and  the  other  was  a 
private  scheme  submitted  by  the  North  Wales  Power  &  Traction  Co. 

Mr.  Tilby,  Clerk  to  Elintsh're  County  Council,  attached  the  greatest 
importance  to  the  constitution  of  the  authority  regarding  representation 
of  eveiy  area,  and  a  sub-committee  was  formed  to  consider  the  con- 
stitution. Members  asked  whether  the  local  authorities  would  be  com- 
pelled to  join  in  the  scheme  or  whether  it  would  be  voluntary,  and  in 
reply  it  was  pointed  out  that  Sir  John  Snell  had  recently  stated  that  the 
Joint  Electricity  Authority  must  be  a  voluntary  one.  The  Town  Clerk 
of  Chester  held  that  the  whole  basis  of  the  constitution  of  the  authority 
was  entirely  voluntary,  and  at  present  they  could  not  say  what  authorities 
were  going  to  join,  but  he  hoped  there  would  be  a  considerable  number 
to  start  with.  The  ciuestion  of  the  supply  of  electricity  must  proceed 
slowly  ;  it  would  be  impossible  to  get  the  supply  of  electricity  over  the 
whole  of  those  vast  districts  within  even  fi  ve  years. 


Electric  Traction. 

Cardiff  Corporation  is  recommended  to  allow  about  100  blind 
jjersons  in  the  city  to  travel  free  on  the  tramcars.  The  concession 
means  a  loss  of  only  £750  in  revenue  per  annum. 

Leeds  Tramways  Committee  propose  to  apply  to  the  Minister  of  Trans- 
port for  an  order  to  empower  the  Corporation  to  raise  the  fares  to  IJd. 
per  mile  for  all  classes  of  passengers.  At  present  the  maximum  fare  is 
Id.  per  mile,  and  ^d.  p?r  mile  for  "  artisans,  mechanics  and  daily 
labourers." 

The  accounts  of  the  Newcastle-on-Tyne  tramways  department  for 
the  year  ended  March  31  last  show  revenue  £504,053,  compared  with 
£472,094  in  the  previous  year,  gross  profit  £81,838  (£165,604),  and  net 
surplus  £1,404  (£45,000).  Passengers  carried  were  101,967,141 
(101,631,660)  per  car-mile,  and  car-miles  run  were  6,027,87(1  (5,856,829). 

Denton  Urban  Council  has  notified  Manchester  Corporation  that  it 
desires  to  exercise  the  powers  anol  assume  the  obligations  imposed  on  the 
Corporation  by  the  Manchester  Corporation  Act,  1920,  in  relation  to  the 
construction,  maintenance  and  use  of  the  tramways  situate  in  Denton 
area. 

The  accounts  of  Salford  Corporation  tramways  department  for  th^ 
year  ended  March  31  last  show  revenue  £495,024,  compared  with  £425,383  ' 
in  the  preceding  year,  gross  profit  £119.527  (£130,882),  and  net  profit 
£37,609  (£42,672);  of  which  £20,000  (£25,000)  has  been  contributed  in 
relief  of  rates,  and  £11,609  (£17,672)  placed  to  depreciation  and  renewals 
fund.  Average  total  ravenue  per  car-mile  was  19-929d.,  and  working 
expenses  were  r4-729d.  Passengera  carried  werj  80,587,359,  and  oar- 
miles  run  5,961,197. 

The  Sunderland  Tramway  estimates  show  that,  compared  with 
1914,  the  wages  of  motormen  and  conductors  have  risen  from  £13,797 
to  £46,000,  rates  and  taxes  from  £2,697  to  £11,800,  and  income  tax 
from  £637  to  £8,150.  The  Tramways  Committee  is  unable  to  pay 
anything  towards  relief  of  rates,  or  cive  the  £13,000  which  is  due  to  the 
reserve  and  renewals  fund.  The  workmen's  unremunerative  fares  are 
to  be  abolished,  and  the  advertisement  rights  have  been  let  for  £2,000, 
against  £150  for  partial  rights. 

The  Ministry  of  Transport  has  called  a  conference  in  order  to  consider 
a  proposal  that  the  London  County  Council  should  take  over  and 
operate  the  tramways  owned  by  the  Erith,  Bexley  and  Dartford  Coun- 
cils. The  Erith  tramways  practically  join  th?  L.C.C.  route  at  Abbey 
Wood,  and  run  5  miles  through  Belvedere  and  Erith  to  Northumberland 
Heath  and  the  Bexley  system.  There  are  only  5  miles  of  the  Bexlej' 
lines  which  join  the  L.C.C.  track  at  Plumstead  and  run  to  the  Crayford 
boundary,  whence  the  Dartford  system  runs  11  miles  to  Horns  Cross. 

Several  Orders  for  Electric  Vehicles  for  refuse  collection  have 
recently  been  given  out.  These  include  an  order  by  Ishngton  Borough 
Council  for  10  Edison  electric  vehicles  to  Electricars,  Ltd.,  and  one 
OrweU  vehicle  from  Messrs.  Mossay  &  Company.  The  Manchester 
Electricity  Committee  has  accepted  the  tender  of  Electromobile  (Leeds), 
Ltd.,  for  an  electric  tipping  truck.  Glasgow  Cleansing  Committee  jiro- 
jjose  to  purchase  from  Electric  Vehicles,  Ltd.,  a  2-ton  electric  chassis, 
and  Wolverhampton  Corporation  Electricity  Committee  has  ordered  a 
renewal  battery  for  a  3.1 -ton  Orwell  vehicle.. 

Imperial  and  Foreign  Notes. 

Central  Illawarra  (X.S.W.)  Council  has  under  consideration  the 
purchase  of  the  Port  Kembla  Amusement  electric  generating  plant. 
The  supply  of  electrical  energy  to  private  consumers  in  the  town  is 
given  at  present  by  a  company  which  purchases  in  bulk  from  the 
Electrolytic  Refining  &  Smelting  Company. 


The  C'ommorcial  Secretary  to  H.M.  Legation  at  Christiania  states 
that  the  Norwegian  Government  has  granted  a  concession  to  "  A/S 
Akersbaneme  "  to  construct  an  Electric  Railway'  from  Majorstuen 
through  Taasen  to  Sognsvandet  and  from  Taasen  to  Saoene,  a 
suburb  of  ChrLstiania.  Work  in  connection  with  the  levellimx  of  the 
route  is  to  be  put  in  hand  immediately,  but  it  will  not  be  concluded  until 
next  autumn,  and  invitations  to  tender  will  not  be  issued  until  the  end 
of  the  year.  An  o])i)ortunity  should  then  arise  for  British  firms  to  sub- 
mit tenders.  It  is  estimated  that  the  rails  vvill  be  required  at  the  end  of 
1922,  and  the  cars  in  the  autumn  of  the  same  year.  The  "A/S  Akers- 
banerns  "  recently  applied  to  the  Government  for  a  further  concession 
for  a  line  from  Christiania  to  Ostensjo,  a  distance  of  five  miles. 

The  use  of  radio-telegraphy  for  commercial  purposes  appears  to  be 
making  good  progress  in  Italy.  From  the  "  Manchester  Guardian  " 
we  learn  that  regular  radio-telegraphic  communication  has  been  estab- 
lished with  Germanj',  the  United  Kingdom,  Spain,  Switzerland,  Rumania, 
Bulgaria  and  Serbia,  and  arrangements  are  in  progress  to  link  up 
with  Hungary,  Greece,  Portugal,  Czecho-Slovakia  and  Russia.  The  traffic 
between  ships  and  coastal  stations,  which  priorto  the  war  was  about 
80,000  words  yearly,  exceeded  500,000  words  last  year.  The  radio- 
telegraphic  stations  on  board  have  risen  from  50  to  more  than  300.  In 
order  to  obviate  the  inconvenience  of  possible  interruptions  of  the  cables 
between  Sardinia  and  the  Continent,  two  radio-telegraph  stations  will 
shortly  be  established.  Senator  Marconi  has  expressed  his  intention  to 
form  an  Italian  comjmny  to  secure  a  concession  for  a  group  of  stations 
to  be  used  solely  in  the  interest  of  the  public  service  and  of  the  national 
and  international  Press.  The  Marconi  Company  has  already  filed  a 
petition  for  a  concession,  which  will  be  examined  by  the  permanent 
Board  for  Radio-Telegraphic  Service. 


February  I.  1'.»-21. 
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Miscellaneous. 

The  death -oicurred  on  Jan.  2(>  of  Mr.  S.  Trevor  Smith,  gas  and 
flcctricftl  engineer  to  Malvern  I'llum  Cmmcil  sinee  1914.  Formerly  lie 
WHS  at  Ijcek. 

A  finanrial  stutcniiiit  on  the  Ik  i.i.  .MrMcrrAi.  TKr.KpnoNES  has  been 
])n'|)ared  bv  Mr.  T.  Hohne,  nianiiijer  and  enitinoer  of  tlio  department. 
The  total  amonnt  of  inyaltie.s  jiaid  to  the  Post  Olliee  during  the  past  live 
years  was  £30, .WO,  or  io  per  eent,  on  the  gross  income.  The  net  profit 
was  £3,645  in  1!)1().  i:5.3o5  in  1917  and  £850  in  1918.  In  1919  there  was 
a  loss  of  £1,10.5  and  in  1920  of  £011.  The  tarilT  lias  been  inci-cased  in 
order  to  meet  the  delieit. 

Though  not  in  agreement  with  the  jirinciple  involved,  the  X.vnoNAr. 
.Joint  Indisthi vl  (.'oincil  for  the  Klkctric  Sia-rLV  Industry  has 
agreed  to  put  in  o]>i'ralion  tlie  award  for  No.  10  Area  Council,  whieli  was 
recently  aceept<'d  by  a  liallot  vote  of  the  workpeople.  The  award  will 
give  increases  iani;in'_'  fmm  :ts.  to  12s.  Od.  per  week,  and  is  to  be  retro- 
spective from  Si'pt.  1  last.  Application  has  now  been  made  to  No.  9 
Area  Council  for  similar  rates. 

.\t  the  regular  meeting  of  the  Kelvin  Louhe,  wliich  was  held  at  the 
Mark  Masons'  Hall,  Ix)ndon,  on  the  28th  ult.,  the  reigning  Mast<?r,  Mr, 
H.  Porter-Cox,  presided  over  a  gathering  of  98  membei's  and  visitors, 
including  three  Clrand  Ijodge  oflicei-s,  namely,  Messrs.  Charles  F.  Quicke, 
K.  .1.  Reid  and  P.  P.  Kijiping,  as  well  as  others  of  provincial  and  London 
rank,  and  all  ))ivsent  enjoyed  the  speeches  and  the  musical  entertain- 
ment which  was  provided  after  dinner.  Applications  to  join  the  Lodge 
art'  coming  in  steadily,  and  each  year  the  support  given  to  the  great 
-Masonic  charities  seems  to  exceed  that  of  the  previous  year. 

As  the  grounds  for  the  control  of  the  distribution  op  co.a.l  and 
the  regulation  of  i)ithcad  prices  have  ceased  to  operate,  the  Covomment 
has  decided  to  cancel  on  March  1st  the  directions  of  the  Board  of  Trade 
as  to  pithead  prices.  All  directions  to  collieries  to  supply  specified 
districts  or  consumers  will  also  bo  abolished.  From  the  date  mentioned 
all  questions  as  to  jirice,  quality  and  delivery  of  coal  will  be  matters 
for  arrangement  between  buyere  and  sellers.  Most  people,  and  particu- 
larly station  engineera  and  managers,  will  welcome  this  announcement. 

The  first  issue  of  "  SPArE,"  the  Hot'SE  .Journal  of  Messrs.  Benn 
Brothers,  Ltd.,  is  an  artistic  production,  which  possesses  a  literary 
merit  much  above  the  average  house  magazine.  There  is  a  good  repro- 
duction of  .Sir  \V.  Or))en's  portrait  of  the  chairman  'of  the  company. 
Sir  John  Benn,  Bart.,  who  contributes  an  interesting  article  entitled 
"  The  House  that  Benn  Built."  There  are  various  items  of  trade  and 
domestic  news  and  a  striking  diagrammatic  representation  of  the  great 
I)rogress  made  by  Messrs.  Benn  Brothers'  technical  journals  during  the 
war  and  since  the  Armistice. 

At  Birmingham  Police  Court  on  Friday  last,  Frances  Clifford  .Johnson, 
aged  20,  was  fined  £20  (or  51  days'  imprisonment)  for  stealing  £225  from 
her  cmployei'S,  Messrs.  Harpin  &  Company,  Ltd.,  electrical  engineers. 
Mr.  .lohn  Harpin.  managing  director,  said  Johnson,  who  had  been  with 
t)ie  firm  for  about  five  years,  cashed  an  open  cheque  for  £225  on  .Jan.  7 
and  later  disappeared  with  the  money.  She  was  arrested  at  Wolver- 
hampton, where  she  had  entered  domestic  service,  with  £182  in  notes  in 
her  possession,  having  spent  the  remainder  on  a  servant's  outfit  and 
t)ther  articles.  She  went  to  Wolverhampton  Police  Station  to  tele- 
phone to  Mr.  Harpin  that  she  was  returning,  when  she  was  arrested. 

The  report  of  Callexder's  Hospital  and  Distress  Fund  for  1920 
states  that  eleven  donations  were  received,  varying  from  £.50  (from  the 
Company)  to  £2  2s., and  the  weekly  subscriptions  amounted  to£761  19s.  7d., 
compared  with  £.'562  2s.  7d.  in  the  previous  j-^ear,  the  difference 
being  due  to  the  increase  from  Id.  to  2d.  per  week.  Awards  varjdng 
from  £210  to  £5  5s.  were  given  to  hospitals  and  other  institutions,  the 
aggregiite  being  £040  10s.,  against  £375  18s.  Hospital  letters  issued 
were  321  (increase  118),  besides  16  (increase  8)  for  home  nursing;  124 
surgical  ajipliances  were  supplied  and  various  sums  were  paid  for  specta- 
cles, special  surgical  requirements,  &c. 

This  month  will  witness  the  opening  of  two  important  trade  exhibi- 
tions, each  of  which  has  been  designed  to  draw  attention  to  the  value  of 
British  products.  As  already  announced,  Messrs.  Benn  Brothers  will 
be  represented  at  each  of  these  shows.  A  special  feature  of  our  exhibit 
at  the  Business  Efficiency  Exhibition  at  Olympia  (Feb.  10  to  26)  is 
the  unique  and  striking  decorative  arrangement  of  the  stand,  and  we 
extend  a  cordial  invitation  to  our  readers  to  come  and  see  it.  The 
number  is  101.  At  the  British  Industries  Fair,  White  City  (Feb.  21 
to  March  4)  stand  (!.  8  has  been  secured,  where  all  the  Benn  journals, 
annuals  and  scientific  books  will  be  on  view.  Arrangements  have- been 
made  to  enable  visitors  to  examine  the  exhibits  in  comfort. 

The  first  Report  of  the  Royal  Commis.sion  on  .Awards  to  Inventors 
has  been  issued.  Over  1,(X)0  cases,  mainly  relating  to  inventions  con- 
nected with  the  war.  were  submitted  for  consideration.  Among  the 
awards  made  are  the  following  : — Capt.  W.  S.  Tucker  (Hot  Wire  Micro- 
phone), £4,000;  Mr.  A.  G.  Cooke  (Photometric  .Method  of  Screw  Gaug- 
ing), £3,500 ;  Executors  of  Dr.  E.  Russell  Clarke  (improvements  in 
wireless  telegraphy  and  aircraft  devices),  £8,000  ;  Dr.  Hele-Shaw  (Pneu- 
mat'c  clutch),  £3.000;  Mr.  H.  H.  R.  Green  (electrically-controlled 
switches),  £7,.50O  :  .Major  A.  C.  Fuller  (P'ullerphone,  in  addition  to  £1,2.30 
already  received  from  the  Ministry  of  Munitions),  £3,.")00  ;  and  Comman- 
der F.  R.  S.  Bircham  (indicator  nets,  in  addition  to  £150  already  received 
from  the  Admiralty),  £1..500. 

The  recent  Welsh  railway  disaster  has  brought  into  prominence  the 
question  of  using  wireles.s  telegraphy  as  an  AUxn.iARV  means  op 
COMMUNICATION  FOR  RAILWAY  PURPOSES.     The  Marconi  Company  has 


been  carrying  out  some  experiments  and  it  is  constructing  special  sets 
for  the  work.  Provided  the  Post  Ullice  grant  the  necessary  licences, 
sets  will  bo  submitted  to  the  L.  &  N.W.  Railway  Company  for  an 
extended  trial.  During  the  railway  strike  the  Government  asked  the 
company  to  help  in  the  problem  of  goods  transport  by  the  installation 
of  a  network  of  wireless  stations  to  link  up  the  big  railway  centres. 
The  company  established  seven  stations  on  the  .Midland  Railway,  but 
owing  to  diliiculty  in  constructing  the  sets,  they  were  not  ready  until 
the  end  of  the  strike.  The  scheme,  however,  created  interest  in  tho 
subject  and  the  company  recently  undertook  an  exhaustive  series  of 
Irsts  between  Euston  and  Crewe. 

Institution  Notes. 

The  next  DvNAMlCAiiLF.s  dirmcr  is  to  be  held  at  the  Troeadero  Res- 
taurant, on  Tuesday,  Feb.  8,  at  7.30  p.m.,  when  Sir  James  Devonshire, 
R.N.K.,  will  be  in  the  chair. 

The  Institution  of  Electrical  Enoineers  will  hold  their  annual 
dinner  and  rcuniim  at  the  Hotel  Cecil  on  Thursday,  March  3,  under  tho 
l>residency  of  Mr.  LI.  B.  Atkinson.  Early  application  for  tickets  should 
be  made  to  the  secretary  of  the  Institution,  at  1,  Albemarle-strcet, 
London,  W.  1. 

An  address  on  "  The  Position  of  Cost  and  Works  Accountants 
in  Co-ordinating  the  Aims  of  (Capital  and  Labour,"  will  be  delivered  by 
Mr.  H.  W.  AUingham  before  tho  Institute  ofcCosT  and  Works  Accoun- 
tants. Tickets  of  admission  may  be  obtained  from  the  Sectretary  at 
38,  Grosvenor  (iardens,  London,  S.W.  1. 

A  branch  of  the  Women's  Enoineerino  Society  has  been  founded  at 
Loughborough.  The  activities  of  the  section  include  debates  and 
discussions  on  technical  subjects,  tours  over  various  engineering  works, 
and  lectures  by  prominent  engineers.  Sub-centres  are  to  be  formed  afc 
Bedford  and  Birmingham.  The  secretary  of  tho  branch  is  Miss  E.  J. 
Linford,  The  t^'ollege,  Loughborough. 

In  the  lecture  on  "  The  Advantages  of  Electric  Traction  on  Rail- 
ways," delivered  by  Sir  Vincent  Raven  before  the  York  Railway  Lecture 
and  Debating  Society  on  the  25th  ult.,  tables  were  submitted  relating  to 
the  working  of  the  North  Eastern  Company's  Newport  and  SmLDONHNE 
(the  only  electrified  mineral  lino  in  this  country).  Particulars  were 
given  for  nine  months  in  1914  (steam)  and  1920  (electric),  showing  (1) 
that  the  train-miles  per  train-hour  had  increased  from  6  and  a  fraction 
in  1914  to  7,  8  and  even  9  and  a  fraction  in  1920  ;  (2)  that  the  wagon 
miles  per  train  mile  had  increased  from  figures  like  43,  44  and  45  to  as 
much  as  54  and  55  ;  and  that  the  wagon  miles  per  train  engine-hour, 
which  had  ranged  from  202  to  214  in  1914,  had  risen  to  378-390  in  1920. 

On  Friday,  Feb.  11,  the  Physical  Society  op  London  will  hold  a 
discussion  on  "  Absolute  Measurements  of  Electrical  Resistance  and 
Instruments  Based  on  the  Temperature-variation  of  Resistance."  The 
programme  includes  Papers  on  "  .Absolute  .Measurements  of  Electrical 
Resistance,"  by  Sir  Richard  Glazcbrook,  K.C.B.,  F.R.S..  and  Mr.  F.  E. 
Smith,  O.B.E.,  F.R.S.  ;  "  Resistance  Thermometry  "  will  be  dealt  with 
by  Prof.  H.  L.  Callendar,  LL.D.,  F.R.S.,  who  will  contribute  .in  article  on 
".The  Compensated  Resistance  Bridge,  and  Instrument  for  the  Measure- 
ment of  Radiation  "  ;  by  Prof.  C.  R.  Darling  on  "  The  Early  Work  of 
Siemens  on  the  Resistance  Pyrometer  "  ;  and  also  by  Mr.  C.  Jakeman 
on  "  The  Measurement  of  Steam  Temperatures."  Major  W.  S.  Tucker, 
R.E.,  D.Sc.,  will  read  a  Paper  on  "  The  Function  of  the  Convection 
Current  in  the  Hot-Wire  Microphone,"  and  Capt.  E.  J.  Paris  on  "  Theory 
of  the  Tucker  Microphone."  Papers  on  Anemometry  and  Heat  Convec- 
tion will  be  contributed  by  Prof.  J.  T.  McGregor  Morris  on  "  A  Hot- 
Wire  Anemometer,"  Dr.  J.'  S.  G.  Thomas  on  "A  DiiTctional  Hot-Wire 
Anemometer,"  and  Mr.  A.  H.  Davis  on  "  An  Instrument  for  Measuring 
Convected  Heat."  Miscellaneous  .Applications  will  also  be  given  by 
Dr.  G.  A.  Shakspearon  "  A  Gas  Permeameterr  "  ;  Prof.  Leonard  Hill  on 
"  The  Caleometer "  ;  Mr.  E.  A.  Griffiths  on  "  l^iquid  Depth  Gauge 
(Distant  Reading  Type)  "  ;  Dr.  DajTies  on  "  A  COj  Recorder"  ;  and 
Dr.  Ezer  Griffiths,  "  Electrical  Hydrometers." 

Gatalognes,  Price  Lists,  &c. 

Stock  lists  of  two  and  thrce-pha.sc  induction  motors  have  been  issued 
by  Messrs.  Rayner  &  Heald,  Ltd..  Duke-street,  Derby.  Both  squirrel 
cage  and  slip-ring  types  are  listed,  and  particulars  of  voltages,  with 
prices,  &c.,  are  given. 

The  Hart  .Accumulator  Company,  Ltd.,  have  issued  a  leaflet 
illustrating  their  "  PL  "  battery  for  high  voltage  work.  It  is  designed 
mainly  for  use  with  thernuonic  valve  amplifiei-s,  but  it  is  equally  suitable 
for  all  kinds  of  electrical  testing  where  small  currents  are  required  at  a 
liigh-constant  pressure.  A  special  feature  of  the  construction  is  high 
insulation  resistance,  due  to  tlie  design  of  the  cell  containers. 

In  descriptive  list  No.  2.420  B  the  British  Thomson-HoustonCompany, 
Ltd.,  give  a  general  description  of  their  Rotary  Converters,  with  par- 
ticulara  of  their  design  and  construction,  methods  of  starting,  &c.  The 
list  is  well  illustrated,  and  machines  of  various  capacities  arc  shown. 
Rotaries  have  been  built,  or  are  under  construction,  of  practically  all 
capacities  up  to  4,500  kw.,  and  the  company  is  prepared  to  build  machines 
for  any  voltage  up  to  '2,000  for  25-cj-cle  .systems  and  up  to  1,000  volts  for 
tOcycle  systems. 

Bankruptcies, 

Albert  Lord,  electrical  contractor,  33,  Westgate,  Burnley,  has 
been  adjudicated  banknipt. 

David  SuchoStawer,  engineer,  First-avenue,  Acton,  has  been 
adjudicated   bankrupt. 
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Personal  and  Appointments. 

Mr.  A.  J.  GiFFiN  is  leaving  tlie  Western  Electric  Company.  Ltd.,  at  the 
end  of  January,  to  take  up  an  appointment  with  the  Bradford  Dyers' 
Association. 

SiK  Robert  Robertson,  K.B.E.,  F.R.S.,  Director  of  Explosives 
Branch,  Research  Department,  Woolwich,  has  been  appointed  Govern- 
ment Chemist,  in  succession  to  Sir  J.  J.  Debbie,  who  has  retired. 

Mr.  W.  J.  Morrison,  works  manager  at  Messrs.  Bruce,  Peebles  and 
Company,  at  Edinburgh,  who  has  become  general  manager  of  Egliiitou 
Foundries  (Limited),  Glasgow,  has  been  presented  with  gifts  from  the 
members  of  his  staff.  A  presentation  was  also  made  on  behalf  of  the 
workers  at  East  Pilton. 

At  the  conclusion  of  a  lecture  on  '"  Cloudland  Studies  '"  at  the  Royal 
Institution  on  Monday,  Sir  James  Dewar  said  the  present  year  was  for 
him  and  his  wife  an  annus  mirabilis,  for  he  would  be  celebrating  therein 
his  golden  wedding,  and,  if  he  lived  till  that  celebration,  his  80th  birthday.  . 
The  announcement  was  received  with  sympathetic  ajjplause  by  the 
company  present. 

Mr.  Wm.  MoRRiES,  B.Sc,  who  has  been  chief  electrician  at  the  Blackley 
works  of  the  British  Dyestuffs  Corporation  for  the  past  three  years,  is 
resigning  in  order  to  enter  business  as  an  electrical  engineer  and  wiring 
contractor,  at  3.5,  Cheapside,  Middleton,  Manche.stcr.  On  the  i7th  ult. 
the  electrical  staff  presented  their  departing  chief  with  a  beautiful  rose 
bowl,  suitably  inscribed.  The  presentation  was  made  by  Mr.  C.  E.  S. 
Place,  chief  engineer  of  the  works  engineering  department.  Mr.  Morries 
replied,  and  thanked  the  staff  for  their  beautiful  present,  bespeaking 
their  close  co-operation  for  his  successor,  Mr.  J.  H.  Da  vies.  Mr.  Morries 
will  be  pleased  to  receive  price  lists  and  catalogues  from  makers  of 
electrical  equipment  for  both  power  and  lighting. 

The  following  appointments  have  been  made  by  the  directors  of  the 
group  of  companies  which  includes  the  Underground  Electric  Railways 
Company  of  London,  the  Metropolitan,  District,  London  Electric,  City 
and  South  London,  and  Central  London  Railways,  and  London  General 
Omnibus  Company  :  Assistant  managing  director,  Mr.  H.  E.  Blain  and 
Mr.  F.  Pick  ;  tUrector  for  construction  (railways),  Mr.  Z.  E.  Knapp  ; 
chief  engineer  (omnibuses),  Mr.  G.  J.  Shave  ;  chief  engineer  (railways), 
Mr.  A.  E.  Cooper ;  secretary  and  treasurer,  Mr.  J.  C.  Mitchell.  The 
management  of  the  Ijondon  and  suburban  traction  group  (the  Metro- 
politan Electric,  London  United  and  South  Metropolitan  Electric  Tram- 
ways) has  been  brought  into  direct  connection  with  the  Underground 
management,  and  the  following  a])pointments  have  been  made  : — Mr. 
C.  J.  Spencer,  general  manager  ;  Mr.  E.  Boys,  secretary  and  treasurer. 

Business   Items,  &c. 

Edward  John  Tripp  and  Ralph  Ives  Herbert  Oarryatt.  motor, 
electrical  and  general  engineers,  59a,  Alma-road,  Clifton,  Bristol,  have 
dissolved  partnership.     Debts  by  Mr.  Tripp,  who  continues  the  business. 

Chas.  Wm.  Johnson  and  John  Cecil  Ridsdale,  electrical  engineers, 
27,  Upper  North  -street,  Leeds,  have  dissolved  partnerslup.  Debts  by 
Mr.  Johnson,  who  will  carry  on  the  business  in  his  own  name. 

Frank  Sinclair  Ormonde  &  Nathan  Silverstone,  trading  as  the  SoHO 
Electrical  Works,  125,  Islington,  Liverpool,  have  dissolved  partner- 
ship.    Debts  by  Mr.  Ormonde. 

Walter  Wm.  Fennell  and  Geo.  Clinton  Forrester,  electrical  engineers' 
48,  Queen's-road,  Nuneaton,  have  dissolved  partnership.  Debtsby  Mr. 
Fennell,  who  continues  the  business  under  the  style  of  Fennell  & 
Forrester. 

Messrs.  W.  H.  Smith  &  Co.  (1920),  Ltd.,  have  appointed  Mr.  Ashley 
P.  Pope  as  sales  manager,  with  headquarters  at  their  London  Office, 
Central  House,  Kingsway,  W.C.  2,  where  he  will  be  delighted  to  see  old 
friends.  Telegrams:  "  Vir  wires  Westcent  London";  telephone:  "Re- 
gent 2368." 

An  important  scheme  for  the  amalgamation  of  a  group  of  British 
lead  manufacturers  has  been  arranged.  A  new  company,  with  the 
title  of  Associated  Lead  Manufacturers,  Ltd.,  will  be  formed  to  acquire 
the  control  of  Messrs.  H.  J.  Enthoven  &  Sous,  Walkers,  Parker  &  Com- 
pany, Locke,  Lancaster  and  W.  W.  &  R.  Johnson  &  Sons,  James  & 
Company,  Foster,  Blackett  &  Wilson,  and  Alex.  Fergusson.  The 
combination  will  include  some  of  the  oldest  firms  in  the  lead  manufac- 
turing business  and  will  be  closely  associated  with  the  Burma  Corporation, 
which  owns  the  largest  known  lead  property  in  the  world. 

The  Edison  Swan  Electric  Company,  Ltd.,  announce  that,  owing 
to  the  greatly  increased  sales  of  the  Royal  Ediswan  lamps,  coupled  with 
the  use  of  the  most  perfect  machinery  and  methods  at  present  known 
in  the  production  of  lamps,  they  are  in  a  position  to  reduce  the  prices  as 
from  the  1st  inst.,  and  a  schedule  of  the  reductions  has  been  issued.  The 
reduced  prices  apply  to  their  gasfilled,  vacuum  and  motor  car  types. 
New  price  lists  will  be  obtainable  in  a  few  days. 

The  General  Electric  Company,  Ltd.,  have  also  made  a  material 
reduction  in  the  price  of  Osram  lamps.  Though  not  generally  known, 
British  electric  lamp  factories  were  engaged  in  war  work  of  the  most 
vital  importance  and  progress  was  thus  retarded.  Since  the  armistice 
great  efforts  have  been  made  in  extending  the  Osram-G.E.C.  lamp 
works,  in  replacing  machinery  by  the  latest  and  most  efficient  types,  &c. 
As  a  result  of  these  combined  circumstances,  together  with  the 
increasing  efficiency  of  the  workpeople,  who  have  rapidly  become 
expert  in  the  new  methods,  the  company  are  able  to  record  a  reduction 
in  the  cost  of  production  and  an  improvement  in  the  quality  of  the 
Osram  lamp.  Outstanding  orders  will  be  executed  at  the  reduced 
prices. 


Tenders  Invited. 

Manchester  Electricity  Committee  require  tenders  by  February  14 
for  supply  and  laying  of  33,000  volt  trunk  feeder,  pilot  and  telephone 
cables.     Specification  from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Croydon  Corporation  want  tenders  by  Feb.  11  for  a  gas  engine  and 
pump,  or  electric  motor  and  pump  for  Beddington  sewage  farm.  Specifica- 
tion from  the  Borough  Engineer. 

Middresbrough  Corporation  require  tenders  by  Feb.  9  for  laying  a 
double  line  of  tramways  in  Grange-road  West.  Specificfttion  from  the 
Borough  Engineer  and  Surveyor. 

Tenders  are  required  by  Feb.  3  for  electrical  installation  work  at  the 
Chepstow  and  District  Hospital.  Particulars  from  Mr.  .J.  N. 
Jefferies.  Wansbeck  House,  Bridge-street,  Chepstow. 

Tenders  are  wanted  by  March  1  for  additional  electric  fittings  for  the 
County  Sanatorium,  Almeley,  Herts.  Si^ecification  can  be  seen  at  the 
office  of  the  County  Surveyor,  High  Town,  Hereford. 

Great  Yarmouth  Corporation  invite  tenders  for  the  supply  and  erec- 
tion of  h.t.  switchgear.  Copies  of  specification  from  the  engineer,  Mr. 
Gordon  Bryant.     Tenders  to  the  Town  Clerk  by  Feb.  11. 

Belfast  Tram-ways  Committee  want  tenders  by  Feb.  26  for  stores, 
including  electrical  accessories,  copper  strip,  cable,  lamps,  insulating 
tapes,  carbon  brushes,  wire  and  ears,  g.i.  wires,  &c.  Forms  of  tender 
from  the  General  Manager. 

The  New  Zealand  CJovernment  Railways  Dept.  require  tenders  by 
March  5  for  two  overhead  electric  cranes  for  goods  shed  at  Christchurch. 
Specification  can  be  seen  at  Dept.  of  Overseas  Trade,  35,  Old  Queen- 
street,  Westminster,  S.W.  1. 

Aberdeen  Corporation  invite  tenders  for  supply  and  erection  of 
electric  pumping  maoliinery  capable  of  delivering  6|-  million  gals,  per 
24  hours,  including  transformers,  motors,  pumps,  &c.  Specifications 
from  the  Water  Engineer,  41J,  Union-street,  and  tenders  by  Feb.  21. 

Pretoria  (Transvaal)  municipaUty  require  tenders  by  March  10  for 
one  20  ton  overhead  crane,  six  boilers  to  evaporate  18,000  lb.  an  hour 
each  at  350  lb.  pressure  ;  three  3,000  kw.  steam  turbo-generators,  con- 
densing plants,  five  750  kw.  converters.     Specification  from  Town  Clerk. 

The  Tramways  Committee  of  Manchester  Corporation  invite  tenders  ■ 
for  various  .stores,  including  permanent  way  points,  tongues  and  har- 
dened steel  centres,  welding  portions,  &c.,  also  motor  controUe-r  parts, 
resistances,  commutator  segments,  armature  and  field  c  ils,  &e 
Schedules  from  the  general  manager,  Mr.  J.  M.  McElroy,  55,  Piccadilly, 
Manchester,  and  tenders  to  the  Chairman  of  the  Committee  by  Feb.  15. 

Tenders  are  invited  up  to  March  2  for  the  snjjply  and  deUvery  to  the 
Australian  Postmaster-Genekal's  Department,  State  of  South 
Australia,  of  (a)  telephone  parts  (Schedules  558  and  559) ;  and  (B) 
telegraph  and  telephone  materials  (Schedule  560).  Forms  from  High 
Commissioner  for  Australia,  406,  Australia  House,  Strand,  W.C. 2. 

The  City  of  Auckland  (N.Z.)  invite  tenders  for  the  supply  and  erection 
of  one  3,000  kw.  and  one  5,000  kw.  turbo-alteniator,  rotary  converters 
(1,500  kw.  and  500  kw.)  switchgear  and  transformers,  also  water  tube 
iDoilers,  conveyor  pumps,  pipework  and  h.t.  and  l.t.  cables.  Specifica 
tions,  &c.,  from  the  consulting  engineers,  Messrs.  Preece,  Cardew  & 
Rider,  8,  Queen  Anne's-gate,  S.W.  1,  and  tenders  by  noon,  February  22, 
1921,  to  Mr.  Alex.  Wyllie,  C/o.  Messrs.  Preece,  Cardew  &  Rider. 

Tenders  are  invited  up  to  Feb.  23  for  the  supply  and  delivery  to  the 
Postmaster-General's  Dept.,  State  of  South  Australia,  of  electric 
lamps  (Schedule  561) ;  up  to  March  21  for  the  supply  and  delivery  to  the 
Postmaster -General's  Dept.,  State  of  New  South  Wales,  of  telephone 
and  telegraph  apparatus,  testing  instruments  and  switchgear  parts 
(Schedule  814) ;  up  to  March  29  for  the  supply  to  the  Postmaster- 
General's  Dept.,  State  of  Western  Australia,  of  telegraph  materials 
(Schedule  333),  up  to  April  5  for  the  supply  and  erection  of  accumu- 
lators, &c.,  at  the  Telegraphic  Office,  Eucla  (Schedule  W.  A.,  647),  for 
the  Postmaster-General's  Dept.,  Western  Australia,  and  up  to 
March  30  for  supplyofswitchboard  apparatus  and  parts  (Schedule 515), 
to  the  Postmaster-General's  Dept.,  State  of  Queensland.  Tender 
forms,  &c.,  from  the  High  Commissioner  for  Australia,  406,  A  ustralia 
House,  Strand,  London,  W.C.2. 

Sydney  (N.S.W.)  Council  has  let  a  contract  to  the  English  Electric 
Company  of  Australia  for  the  supply  of  a  25,000-kw.  turbo-alternator, 
which,  it  is  said,  will  be  the  largest  erected  in  Australia.  The  machine 
is  to  be  paid  for  at  cost,  plus  15  per  cent,  up  to  a  maximum  of  £200,000. 

London  County  Council  has  accepted  the  tender  of  Crompton  &  Com- 
pany for  the  supply  of  electric  motors  required  in  connection  with  the 
electrical  work  at  the  new  County  Hall.  The  amount  of  tender  is 
£14,231  Is.  6d.,  which  is  the  lowest  of  the  four  tenders  submitted,  the 
highest  being  £14,285  6s.  Od. 

Salpord  Gas  Committee  has  placed  an  order  with  Mather  &  Piatt, 
Ltd.,  for  two  20  b.h.p.  electric  motors  for  £921.  The  Electricity  Com- 
mittee has  accepted  the  following  tenders ; — MetropoUtan-Vickers 
Electrical  Company,  supply  and  delivery  of  one  100-k.v.a.  transformer 
(£.300),  one  6,600-volt  switch  cubicle  (£266),  one  600-k.v.a.  transformer 
(£1,182),  andspare  and  rotor  parts  for  turbo -alternator  (£4,400). 

Messrs.  Johnson  &  PhilHps,  Ltd.,  Charlton,  S.E.7,  have  just  received 
an  order  from  the  G. P.O.  Engineering  Department  for  a  Duplicatios. 
of  the  London  to  Brighton  Trunk  Telephone  Cable  laid  by  them  m 
1914.  This  cable  t-onsists  of  approximately  55  miles  of  104  pair  70  lb. 
dry  core  lead -covered  cable,  and  is  in  addition  to  considerable  mileage 
of  trunk  telephone  cable  which  the  firm  have  in  hand  for  other  sections 
of  the  G.P.O.  telephone  system. 
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SPECIFICATIONS  PUBLISHED 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewbukn,  Ellis  St  Co..  Chartered  Patent  Agents. 
70  and  72,  Chancery-lane,  London,  W.C. 
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Complete  Specifications. 

Cataldi.  Process  and  apparatus  for  the  electrolytic  dec.omposition  oi  chlorides, 
(20,5/18.) 

Krupp  Akt.-Ges.     Electrd-magnetic  chucking  device.    (lB,i6;19.) 
Siemens  &  Halske  Akt.-Ges.    Starting  of  electric  arcs  in  lamps,  rectifiers,  and 
the  like.    (21  7,19.) 

Krupp  Akt.-Ges.     Electro-magnetic  chucking,  device.    (23, 7;  19.) 
Meyfarth.     Electric  vehicle  controllers.    (18/8/19.) 
Haefsly  ET  CiE.     Electric  insulators.    (139/19.) 
Johanssjm.     Ele:tricalconne;tors.    (7/11/19.) 
CjOldstone  &  Brydon.     Electric  condensers.    (19'9/19.) 
Ross.     Electric  fuses.    (25, 9, 19.)    (Patent  of  Addition  not  granted.) 
Stone  &  (k).     Brush-gear  for  dynamo-electric  machines.    (16/2,17.) 
Thompson.    (Chollet.)     Electrically-operated  diaphragm  horns.    (12,'11/19.) 
Erichsen.     Electric  furnaces.    (25/11  19.) 
Foster.    Thermo-electric  couples.     (5  12/19.) 

Hkberlein.     Method   for  electrolysing  absolution  of  nickel  salt.    (8,8  19.) 
(Divided  application,  on  141766.) 
Turner.     Magneto-electric  machines.    (19  220.) 

Ames.     Means  in  connection  with  carburettors  for  electrically   heating  the 
induction  charge  for  internal-combustion  engines    (3/3/20.) 
PuDUMjEE.     Electric  controlling  switches.    (12/3/20.) 

Whitehead  &  Whitfield,  Means  for  connecting  together  sets  of  electrical 
conductors.     (5  7/20) 

Adam.  Stevenson.  Mabbitt  &  Fieldhouse.     Electrolysis.    (27/2/19.) 
Oliver.     Hand-cart  for  transporting  and  operating  wireless  telegraph  station 
in  forward  battle  areas.    (13'5/19.) 

Snell.     Work  feeding  attachment  for  electro-plating  apparatus.    (28/8/19.) 
McConnell.     Process  of  manufacturing  electric  steels.    (30,7,19.) 
Smith  &  Powell.  Method  of  and  means  for  electrically  controlling  the  throttle 
valve  in  internal-combustion  engines  for  propelling  vehicles.    (28/8/19.) 
Reed-Cooper.     Dynamo-electric  machinery.     (30  8/19.) 
Grafton  &  Grafton  Dynamos,  Ltd.     Moving  brush-gear  for  dynamo-electric 
machines.     (30/8/19.) 

Automatic  Telephone  Mfo.  Co.  (Automatic  Electric  Co.)  Automatic  switch- 
ing mechanism  for  use  more  particularly  in  telephone  and/or  like  systems. 
(2'9  19.) 

WiCKETT.     Electrical  treatment  of  ferrous  metals  during  casting.   (3/9/19.) 
Franklino.    Arrangement  of  electric  welding  apparatus.     ^/9/ 19.  addition  to 
134.393.) 

Trichard.     Electric  frequency  multipliers.    (5/9/19.) 

White.  (Wisconsin  Electric  Ck).)  Universal  grinders,  particularly  of  the 
electric  type.    (6;9/19.) 

O'Dell.    (Western  Union  Telegraph  (x).)    Method  of  and  apparatus  for  operat- 
ing synchronous  telegraph  systems.    (8/9/19.) 
Thomas.     Microphones.    (11/9/19.) 

HiATT&Co.  &  Melson.     Electric  lamps  for  police  and  like  uses.  (16'9,'19.) 
Oldham.  Oldham  &  Oldham.    Galvanic  batteries.    (16/9,19.) 
James.     Variable  limit  switch  for  breaking  the  circuit  of  an  electric  motor 
operating  printing  machinery.     (25/9/19.) 

BT.-H.  Co.  (G.E.  Co.)  Pneumatically-operated  controllers  for  electric  motors. 
(14/10  19.) 

Dean  &  Redmayne.     Electrical  fuses  and  distribution  boards.    (21/10/19.) 
Haddan.    (Regan.)    C^ntriiugally-operated  electric  switches.    (7  11/19.) 
Carter  &  Brendell.     Machine  tools  provided  with  electro-magnetic  chucks  or 
work  holders.    (13/11/19.) 

Jeal.     Means  for  starting  internal-combustion  engines,  adapted  also  to  be  used 
for  generating  electric  current.    (2/1/20.    Addition  to  144,509.) 
Negromanti.     Electrically-heated  garments.    (9,1/20.) 

CowpER-CoLES.     Process  and  apparatus  for  the  manufacture  of  wire  by  electro- 
deposition.    (18/3/20.) 
PoLLAK.    (Maschinenbau  Akt.-Ges.  Seebach.)  Electric  welding.     (1/5/20.) 


APPLICATIONS  FOR  PATENTS 

July  10,  1920, 
20,574  &3NSTRUCTIONS  Electriques  de  Belgique  Soc.  Anon,    (intact  fingers  for 

rheostats.  &c.    (2/4/19,  Belgium.) 
20.580  Meyer.    Driving  systems  for  a.c  meters.    (12/6/19.  Germany.) 
20.583  Grundhofer.     Induction  furnaces.     (21/t  18.  Germany.) 
20,597  Apex  Electrical  Mfg.  Co.    Washing  Machines.    (10/6/18,  U.S.) 
20.613  CjOldschmidt.    Ground  connections  for  wireless  stations.    (8/11/17,  Germany.) 
20,617  Goldschmidt.    Ground  connections  for  v/ireless  stations,    (22/3/17,  Germany.) 
20,632  Huth.    Apparatus  for  rhythmically  influencing  electric  waves   produced  by 

cathode  tubes.     (3/4/19,  Germany.) 

20.634  Huth.     Method  of  connection  for  producing  oscillations  with  vacuum'tubes 

(27/9/17,  Germany.) 

20.635  Huth.    Service  arrangement  for  transmitting  stations.    (8/9/16,  Germany.) 

20.636  Algemeine  Elektricitats  Ges.    (x>in-freed  meter  for  electricity,  &c.    (13/7/17. 

Germany.) 
20,655  Neue  Industrie  Werke.    Multiple  electric  fuses.    (23/12/14.  Germany.) 
20.662  Huth.    Arrangements  for  reception  of  electrical  waves.    (26/4/19.  Germany.) 

20.666  Aegir  Elektrische  Bord  Apparate  u.  Motoren  Ges.  Schwarz  &  Co.  Distance 

signal  device  for  indicating  levels  of  liquids.    (31/1/17,  Germany.) 

20.667  Westfalische  Gasgludlichtfabrik  F.  W.  &  C.    Killing  distribution  of  light 

of  electric  lamps.    (4/12/ 1  ?.  Germany.) 
20,671  Aegir  Elektrische  Bord  Apparate  u.  Motoren  Ges.  Schwarz  &  Zo.    Distance 

signal  device  for  indicating  levels  of  liquids.    (5/12/18.  Germany.) 
20,688  Dynamobuksten    Fabrik     Nurnberg.    Reichelsdorf    Schmidthammer     & 

Magnus.    Electric  carbons.    (20/3/18.  Germany.) 
20.738  Au franc.    Switches.    (11/7/19.  France.) 

20.755  Aymard.    Continuously  renewable  anode  or  cathode  surface. 

20.756  Aymard.     Electrolytic  cell. 

20,782  Macrorie,  MULLARD&  Shearing.    Thermionic  valves. 

20.784  Mopfis-Airey,  Macrorie,  Mullard  &  Shearing.    Insulation  and  support  of 
valve  electrodes. 

20.807  Latour.    Electro-magnetic  wave-signalling  systems.    (16/12/18.  France.) 

20.808  Latour.    Electro-magnetic  direction-finding  systems.    (7/12/18.  France.) 

20.809  Latour.    Receiving    arrangement    for    reception    of   electro-magnetic    waves. 

27/10/16.  France.) 

20.810  Latour.     Inductances.    (12/12/18.  France.) 

20.81 1  Latour.    Telegraphic  systems. 

20.814  Soc.-Radio  Electrique.    Electro-magnetic  wave  receiving  s>'stems,    (31/11/16, 

France.) 

20.815  Soc.-FlADio  Electrique.    Wireless  telegraphy.    (26/10/16.  France.) 

20.817  Hansa-Lloyd-Werke  A.  G.     Electrically-driven  vehicles.    (3/7/19,  Germany.) 
20,824  Ges.  fur  Nautische  Instruments.    Electric  contact  device.    (115, 16.  Ger- 
many.) 
20,829  Neufeld  &    Kuhnke.     Electric    connecting   device    for    vessels.      (21/7/16, 
Germany.) 

20.831  Ges.  fur  elektromechanische  Telephonapparate.    Circuit  arrangements  of- 

automatic  exchanges.    (10/1/14  Germany.) 

20.832  Signal  Ges.    Sending  device  for  subafiueous  sound  signals.    (6/2/15,  Germany.) 


Companies*    Reports,    &c. 

An  interim  (lividend  at  rate  of  1  yxx  cent.  (ta.K  (ix-f)  lias  bfcn  declared 
by  tho  Undisbfeed  Stokek  Company,  Ltd.,  for  year  ended  Dec.  3i. 

.\  dividend  at  the  rate  of  eight  per  cent,  has  been  deelared  <in  tlie 
ordinary  shares  of  tho  MoNTUEAt,  Lkiht,  Heat  and  i'oWEU  Company 
for  tlic  ([uarter  ending  Jan.  :tl,  payable  Feb.  15. 

The  Lima  Light,  I'oweu  and  Tha.mways  Compa.vy  ha.s  declared  a 
dividend  of  2  per  cent.,  payable  in  London  as  to  1  jier  cent,  in  cash  and 
as  to  1  per  cent,  in  ordinary  .shares,  against  Coupon  No.  27. 

The  directors  of  the  Wbstmin.steu  Electric  .Supply  Coiu'Oratkin 
Ltd.,  have  declared  a  liiial  dividend  for  the  half-year  i-niled  Dec.  :U 
at  the  rate  of  12  per  cent,  per  annum  (less  lax),  making  10  per  cent,  for 
tho  year,  the  same  as  in  1919. 

The  directors  of  the  City  op  Hi'enos  Avbes  Tramways  Company 
(1904),  Ltd.,  tvcommend  payment  of  a  balance  dividend  of  Is.  3d.  per 
share  (inaUing  .5  per  cent,  per  annum)  for  1920.  The  sum  of  £3,000 
has  been  transferred  to  general  amortization  fund  and  .£3,940  los. 
carried /orwaid. 

The  directors  of  the  St.  .Jame.s'  and  Pall  Mall  Elei  tric  Light 
Company,  Ltp.,  have  deelared  a  dividend  of  Ss.  (id.  per  share  on  the 
ordinary  shares,  making  a  total  distribution  of  12  per  cent,  for  the.  year 
1920,  the  .same  as  iu  the  previous  year. 

The  estimated  gross  profits  of  the  East  London  Railway  for  1920 
were  £101,343,  and  .50  per  cent,  of  this  amount  would  give  the  company 
£.56,752  instead  of  the  minimum  i-ei?tal  of  £30,000  per  annuin.  The 
Directors  state  that  in  spite  of  repealed  ajiplications  for  some  modifica- 
tion of  the  terms  agreed  upon  between  the  railway  companies  and  the 
Covernment,  which  so  advei-sely  affect  the  East  London  stockholders 
as  the  result  of  the  electritication'of  its  line,  the  Government  has  declined 
to  make  any  concession.  Warrants  for  the  si.\:  months'  interest  on  £2.V 
per  cent.  (VVhitechapel  extension),  lii-st  3|  per  cent,  and  second  charge 
4  per  cent,  class  "  A  "  debenture  stocks,  also  for  lOs.  per  cent,  for  one 
year  on  the  second  charge  4  per  cent,  debenture  stock  class  "  B  "  have 
been  posted. 

The  directoi-s'  report  of  the  Dublin  United  Tramway.s  Company, 
Ltd.  (1890),  for  1920,  states  that  the  amount  available  for  division  is 
£95,941.  Inteiini  dividends  amounting  to  £21,S40  were  paid  on  the 
31st  .July  last,  and  it  is  recommended  that  a  dividend  at  the  rate  of 
six  per  cent,  per  annum  be  paid  on  the  preference  stock  for  the  half- 
year  ended  December,  and  that  a  final  dividend  at  the  rate  of  .seven  per 
cent,  per  aimum  (making  live  and  a  half  per  cent,  for  the  year),  be  i)aid 
on  the  ordinary  stock  for  the  same  half-year  :  that  £30,000  be  set  aside 
towards  deferred  renewal  of  rails,  and  "£2,000  be  written  off  price  of 
investment.s,  leaving  £13.331  to  be  carried  forward. 

The  net  profit  of  the  York.shihe  Electric  Power  Company  for  the 
year  1920  after  |iavniciit  of  interest.  .Jte.,  is  £64,740,  against  £54,134  in 

1919  and  £46,5.36  in  1918.  With  £17,596  brought  forward  the  total  is 
£82,336.  The  directors  recommend  payment  of  a  dividend  at  the  rate 
of  6  per  cent,  on  the  cumulative  preference  shares,  and  at  the  rate  of  5 
per  cent,  on  the  ordinary  shares  for  the  six  months  ended  31st  December, 

1920  (making  with  the  interim  dividend)  8  per  cent,  for  the  year,  and  also 
to  transfer  £15,000  to  general  reserve  funti,  carrying  forward  of  £20,939. 

The  directors  report  that  during  the  year  the  costs  of  coal,  wages,  and 
materials  showed  further  increases  which  were  met  to  come  extent  by 
economies  arising  from  the  increased  output.  The  extensions  of  the 
power  stations  which  are  now  proceeding,  and  which  include  a  12,000  kw. 
turbo-alternator,  would  produce  still  further  economies  when  they  come 
into  use  in  the  present  year.  Alarge  number  of  new  connections  have 
been  made,  the  full  revenue  from  which  will  not  be  secured  until  the  pre- 
sent year.  Further  agreements  for  supply  have  been  made,  which  will 
also  produce  a  sub.stantial  increase  of  revenue.  The  unilieation  of  the 
supply  of  electricity  in  the  West  Riding,  which  has  been  made  possible 
by  the  existence  of  the  Company's  system,  continues  to  grow.  (Jut  of 
a" total  of  62  undertakings  of  authorised  distributors  in  the  area  40  are 
taking  or  have  agreed  to  take  a  supply  of  electricity  in  bulk  from  the 
Company,  and  negotiations  are  proeeetUng  with  others  which  should  lead 
to  a  complete  co-ordination  of  the  supply  of  electricity  in  the  area.  The 
Electricity  Commissioners  have  given  notice  of  their  intention  to  hold 
inquiries  into  the  present  and  future  position  of  electricity  supply  in 
certain  districts,  which  together  include  the  company's  area  of  supply, 
and  it  is  lioi)ed  that  the  Commissioners'  action  may  lead  to  the  removal 
of  the  legislative  obstacles  which  have  retanled  the  development  of  the 
company's  undertaking.  The  company  has  recently  purchased  pre- 
mises in  Leeds  to  be  used  as  head  oflices,  and  these  will  shortly  be  ready 
for  occupation.  The  directors  regret  to  report  the  resignation,  through 
ill-health,  of  Mr.  H.  A.  Earle,  a  director  of  the  <-ompany  since  its  formation. 

For  the  year  ended  Aug.  31  last  the  gross  profit  of  the  Melbourne 
Electric  Supply  Company,  Ltd.,  from  the  Melbourne  and  Geclong 
undertakings  was  £221,388,  compared  with  £180,161  for  the  previous 
year,  an  increase  of  23  per  cent,  .\fter  payment  of  management  and 
general  expenses  at  the  I^ondon  head  office,  and  after  providing  for 
tiebenture  and  gold  bond  interest  and  for  the  sinking  and  service  funds 
the  directors  have  written  £10,149  off  sundry  items  of  capital  exjxindi- 
ture,  placed  £30,00()  to  reserve  for  income  tax,  corporation  tax  and  excess 
profits  duty,  £10,(K)0  to  gold  bonds  redemption  account,  and  £35,000 
to  general  "reserve,  leaving  a  balance  of  £81,600  Deducting  from  this 
balance  the  dividend  on  the  7  per  cent,  first  cumulative  preference  shares 
for  the  half-year  ended  Feb.  29,  1920,  and  the  interim  dividend  of  5  per 
cent,  on  the  consolidated  ordinary  stock,  the  available  balance  is  £44,350, 
which  has  been  apphed  in  pa^^ng  the  dividend  on  the  7  per  cent,  first 
cumulative  preference   shares"  for   the  half-year  ended  Aug.  31,  and  a 
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final  dividend  of  5  per  cent,  on  the  consolidated  ordinary  stock  (making 
10  per  cent,  for  the  year),  and  also  paying  interest  at  10  per  cent,  per 
annum  on  the  OG.SOo  partly  paid  ordinary  shares  for  the  half-year 
ended  August,  1920,  leaving  a  balance  of  £4,691,  which  (with  £50,050  15s. 
from  the  previous  year)  has  been  carried  forward. 

The  total  capital  expenditure  is  £l,970,i06,  compared  with  £1,770,581 
in  1919.  In  order  to  facilitate  the  provision  of  the  further  capital  neces- 
sarv  to  cope  with  the  continued  expansion  of  the  business,  the  directors 
have  decided  to  submit  resolutions  to  increase  the  rate  of  dividend  on 
the  whole  of  the  authorised  issue  of  100,000  first  cumulative  preference 
sliarcs  of  £5  from  7  to  8  per  cent,  per  annum  as  from  March  1  next.  At 
Melbourne  there  are  51,675  consumers  (against  42,430),  and  the  total 
connections  (including  34,478  h.p.  in  motors)  are  equal  to  78,485  kw. 
The  total  units  sold  were  44,444,000,  against  35,069,()00  in  the  previous 
year.  At  Oeelong  there  are  3,862  consumers  (3,374)  and  the  connections 
(including  2,509  h.p.  of  motors)  5,894  kw.  (5,497  kw.),  the  units  sold 
being  1,627,276  (1,551,042).  The  area  of  the  suburban  districts  in  Mel- 
bourne covered  by  the  company's  statutory  powers  is  92  square  miles, 
with  an  estimated"  population  of  416,000  ;  and  supply  is  now  available  in 
721  miles  of  streets,  an  increase  of  62  miles.  These  figures  are  exclusive 
of  the  bulk  supply  to  local  authorities  of  several  outlying  districts.  New 
consumers  connected  during  the  year  showed  an  increase  of  22  per  cent., 
the  power  supply  by  14  per  cent.,  and  the  total  connections  (including 
lamps,  motors,  heating,  cooking  and  other  apparatus)  18  per  cent.  ;  the 
total  units  sold  increased  by  26  and  the  gross  revenue  by  21  per  cent. 


New  Companies. 

The  following  list  has  been  compiled  from  information  supplied  to  us 
by  Messrs.  Jordan  &  Sons,  Ltd.,  Company  Registration  Agents,  116-117, 
Chancerj'-lane,  London,  W.G.  2  : — 

ALADDIN  LAMPS  (MIDLAMDS),  LTD.  (172,644) — Private  company. 
Reg.  Jan.  18,  capital  £35,000  in  £1  shares  (25,000  preference),  to  take  over 
the  business  of  electric  lamp  manufacturers  and  agents,  &c.  Directors 
are  S.  Coxon,  W.  A.  Williams  and  J.  T.  Jones.  Reg.  office  :  Sherbome- 
street,  Birmingham. 

ELECTRIC  LAMP  AND  BULB  COMPANY.  LTD.  (172,518)— Private 
company.  Regd.  Jan  10.  Capital,  £100  in  £1  shares.  To  carry  on  the 
business  of  electric  manufacturers,  agents  and  factors,  &c.  First 
directors  are  F.  Kitchener  and  A.  H.  Greening.  Reg.  office :  15, 
Clifford's  Inn,  E.C. 

HARRISON,  BUDD  &  COMPANY,  LTD.  (172,699).— Reg.  Jan.  20, 
capital  £250  in  £1  shares,  to  carry  on  business  of  mechanical  engineers, 
manufacturers  of  macliinery,  &c.  Directors  to  be  appointed  by  sub- 
scribers, .1.  Harrison  and  D.  J.  Budd. 

RAIL  WELDING  COMPANY,  LTD.  (172,636)— Private  companj'.  Reg. 
Jan.  17,  capital  £30.000  in  £1  shares,  to  carry  on  the  business  of  rail 
welders,  &c.  First  directors  are  E.  Jacob,  F.  S.A.  Lowndes  and  A.  P. 
.Strohmenger.   '  Reg.  office  :    119,  'Victoria-street,  Westminster,  S.W.I. 

SANTON,  LTD,  (172,731) — Private  company.  Reg.  Jan.  21,  capita' 
£4,000  in  £1  shares,  to  carry  on  the  business  of  electrical  engineers. 
First  directors  are  H.  C.  Sanders,  J.  F.  Fulton,  R.  C.  Taylor  (and  Secre- 
tarv)  andC'.  W.Buckley.     PvCg.  office  :  .34,  Bridge-street.  Newport,  Mon. 

TULLY  GAS  PLANTS,  LTD.  (172,691).— Reg.  .Jan.  19,  capital  £150,000 
in  100,000  £1  preference  and  50,000  £1  ordinary  shares,  to  acquire  and 
carrv  on  business  of  contractors,  electricians,  gas  engineers,  &c.  Direc- 
tors':  C.  B.  Tully.  P.  P.  Sandford,  J.  W.  Tully  jind  T.  Thorpe. 

PETER  PILKINGTON  (1921),  LTD.  (172,667).— Reg.  Jan.  18.  capital 
£.50,000  in  £1  shares,  to  acquire  and  carry  on  business  of  manufacturers 
of  iiower  and  steam  hammers.  Directors  :  D.  Denton,  J.  Parker,  P. 
Hutchin.son  and  E.  J.  Latham.  Qualification  of  directors,  £500.  Reg. 
©ffice  :    Dowry  Bridge  Ironworks,  Bamber  Bridge,  Lanes. 


Benn  Brothers  Journals. 


Forty  Years  A^o. 

(Thj;  Electrician,  Febrdary  5,  1881.) 

Electric  Light  at  Bristol. — The  experiments  were  continued 
every  evening  last  week  ;  the  light  is  spoken  of  as  being  brilliant  and 
steady. 

Erratum. — Mr.  Heaviside's  Paper  at  the  last  meeting  of  the  Society 
of  Telegraph  Engineers  was  on  "  Induction."  A  typical  (sic)  error  in 
our  report  described  the  subject  as  '"  Education."  VVe  regret  that  we 
cannot  find  room  for  the  Paper. 

The  Society  of  Telegraph  Engineers  and  of  Electricians. — 
The  next  meeting  will  be  held  at  the  Institution  of  Civil  Engineers  on 
Thursday,  Februaiy  10,  1881,  when  a  paper  on  "  Eartli  Currents — 
Electric  Tides,"  by  Alex.  J.  S.  Adams,  Associate,  will  be  raad. 

Professor  Helmhoi.tz  in  London. — The  Faraday  Lecture  will  be 
delivered  by  Professor  Helmlioltz  in  the  theatre  of  the  Royal  Institution 
on  Tuesday,  April  5.  The  subject  will  be  "  The  Modern  Development 
of  Faraday's  Conception  of  Electricity." 


Some  Features  of  the  Current  Issues. 

"  Aeronautics  "  (Specal  French  edition). — "Accident  to  R  34  "  ,  Mr. 
Georges  Aveline's  "  Automatic  Pilot  "  ;  "  Some  Problems  in  Aero- 
nautical Research,"  by  Air  Commodore  A.  R.  M.  Brooke-Popham. 

"  Chemical  Age." — "  Ammonia  Oxidation  Limits  for  Sulphuric-acid 
Plants,"  by  Wilfrid  Wyld,  F.C.S. 

"  Cabinet  Maker  "  (Children's  Furniture  Number). — "  Nursery  Fur- 
niture and  Toys  "  ;  "  Review  of  New  Designs  in  Perambulators  and 
Cots  "  ;   and  "  A  Furniture  Trade  Convention." 

'"  Farm  and  Home." — "  The  Pig  as  I  saw  him  at  Smithfield,"  by  Prof. 
Long;    "  The  Farmer  and  his  Work  "  ;   and  "  Wheat  Decontrolled." 

"  Fruit-Grower." — "  Horticultural  Research  "  ;  "  Worshipful  Com- 
pany of  Fniiterers'  Banquet "  ;   and  "  Spraying  Operations." 

"Gardening  Illustrated." — "  Perpetual -flowering  Carnations"; 
"  Annuals  for  the  Coming  Season  "  ;  and  "  R.H.S.  Exhibition." 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.4.  Telegrams  : 
Benhrotric,  Fleet,  London.     Telephone  :  City  9853  (4  line's). 

The  subscription  to  "The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 


Arrangements  for  the  Week. 

FRIDAY,   February  4th  (to-day). 

Junior  Institution  of  Engineers. 
S -p-in.     At  Caxton  Hall,  Westminster,  London,  S.W.     Leeturette 
on  "  Surface  Tension  and  some  of  its  Industrial  Applications," 
by  Mr.  W.  H.  Ballantyne. 

Royal  Institution. 
9p.m.     At    Albemarle-.street,    London,    W.     Discourse    on    "The 
Electrical   Expression   of   Human    Emotion,"    by   Dr.    A.    D. 
Waller,  F.R.S. 

MONDAY.  February  7th. 

Institution  of  Electrical  Engineers. — Liverpool  Sub-Centre  of 
the  North-Western  Centre. 
7  p.m.     At  the  University,  Brownlow-sti-eet,  Liverpool.    Discussion 
of  "  Report  on  Research  on  the  Heating  of  Buried  Cables,"  the 
report  to  be  pre.sented  by  Mr.  E.  B.  Wedmore. 
Institution  of  Electrical  Engineers. — Western  Centre. 
7  p.m.     At   the    Merchant    Venturers'    Technical   College,    Bristol. 
Paper  on  "  The  Application  of  Electric  Locomotive  to  Main 
Line  Traction  on  Railways,"  by  Lieut. -Col.  H.  E.  O'Brien. 

TUESDAY,  February  8lh. 

Institution  of  Electrical  Engineers. — North  Midland  Centre. 
7  p.m.     At   the   Metropole   Hotel,   King-street,   Leeds.     Paper  on 
"  Temperature  Limits  of   Large  Alternators,"   by  Mr.   G .   A 
Juhlin. 
Institution    of  Electrical  Engineers. — North-Western  Centre. 
-  7  p.m.     At  the   Engineers'   Club,    17,   Albert-square,   Manchester. 
Address  by  Mr.  LI.  B.  Atkinson,  President. 
Institution  of  Electrical  Engineers. — Scottish  Centre. 
7.30  p.m.     At  207,  Bath-street,  Glasgow.     Paper  on  "  Automat'o 
Protective  Devices  for  A.C.  Systems,"  by  Mr.  A.  E.  McColl. 
Institute  of  Metals. — Scottish  Centre. 

5  p.m.     At  the  Institution  of  Engineers  and  Shipbuilders  in  Scot- 

land, 39,  Elmbank-crescent,  Glasgow.     Paper  on  "  Aluminium, 
Production  and  Uses,"  by  Dr.  G.  H.  Bailey. 

WEDNESDAY,  February  9th. 

Institution  of  Civil  Engineers. — Students'-  Meeting. 

6  p.m.     At     Great     George-street,     London,     S.W.     Lecture     on 

"  Machinery    applied    to    Mass    Production,"    by    Mr.    J.    H. 
Barker. 
Institute  of  Cost  and  Works  Accountants.^ 

7  p.m.     At  the  Institute  of  Patent  Agents.  Staple  Inn  Buildings. 

Holborn,  London,  W.C.     Address  on  "  The  Position  of  Cost  and 

Works  Accountants   in  Co-ordinating  the  Aims  of  Capital  and 

Labour,"  by  Mr.  H.  W.  AUingham. 

Association   op  Enoineers-in-Ch.4EOE. 
7.30    p.m.     At    St.    Bride's    Institute,    Bride-lane,    London,    E.C. 

Paper  on   "  The  Super-Diesel  Intemal-Combustjpn     Engine," 

by  Capt.  W.  P.  Durtnall. 

Industrial  League  and  Council. 
7.30  p.m.     At  Caxton  Hall,  Caxton-street,  London,  S.W.     Lecture 

on  "  Payment  by  Results,"  by  Mr.  E.  J.  P.  Benn,  C.B.E. 

THURSDAY,  February  10th. 

Institution  of  Electrical  Engineers. 
6  p.m.  At  the  Institution  of  Civil  Engineers,  Great  George-street, 
London,  S.W.  Discussion  on  "  Electric  Appliances  for  Domestic 
Pui-poses,"  to  be  introduced  by  a  Paper  by  Dr.  E.  Griffiths 
and  Mr.  F.  H.  Schofield  on  "  Some  Thermal  Characteristics  of 
Electric  Ovens  and  Hot  Plates." 

FRIDAY,  February  ilth. 

Physical  Society. 
5.1.5  p.m.  At  Imperial  College  of  Science,  South  Kensington, 
London,  S.W.  Discussion  on  "  Absolute  Measurements  of 
Electrical  Resistance,  and  Instruments  based  on  the  Tempera- 
ture-variation of  Resistance."  For  further  details  see  Institu- 
tion Not.es. 

IN.STITUTION  OF  ELECTRICAL  ENGINEERS. — StUDBNTs'  SECTION, 

Scottish  Centre. 
7.30  p.m.     At  the   Royal  Technical  College,   Glasgow.     Paper  on 
"  Mercury  Arc  Rectifiers,"  by  Mr.  Morrison. 
Electro-Harmonic  Society. 
S  p.m.     At  Cannon  Street  Hotel,  EC.     Concert  (Ladies'  Night). 


THE 


CTRICIAN 


THE  OLDEST  WEEKLY   ILLUSTRATED  JOURNAL  OF 


ELK(TRICAL    ENGINEERING,    l^D^STRY,    SCIENCE  AND    FINANCE 


KSTABI.ISHKD  1861. 


No.  2230. 


r       No.    7.       I 

IVol.  LXXXVI.  ! 


FRIDAY,  FEBRUARY  ii,  1921. 


Price  One  Shilling. 

By  Post,  Is.  U.        Abroad  U.  2d. 


CONTKNTS. 


Notes IW 

Electric  Drive  and  Papkh  Makinc;    litL' 

The  Aiii)lkali(m  i>f  Klettrkity  to  Paper  Mills.     By  K.  E.  Fuller, 

A.M.I.K.K.      Illustrated    )i)4 

The  Institutiim  of  Kleotrical  Kngineers      li);^ 

Hailwav  Teleplume  ami  Telegraph  Systems.     Bv  M.  G.  Twecdie. 

.A.M.I.K.K ." ." 1!»" 

The    I'hviiieal   and    Oi)tieal  Societies'   Annual   Exhibition.     Illus- 

■  trat'ed   H)S 

Canal  Buildiii};  hy  Kleetricity.     Illustrated       201 

The  Elertrieal  Kxpivssion  of  Human  Emotion 202 

The  End  of  the  E.IM).     By  Ernest  J.  P.  l?enn   202 

S|H'eialised  Switehgear  Manufaetui-e.     Illustrated    203 

( 'ori"e.spondenee  20G 

Electric  lighting  of  Woodworks.     Illustrated 206 

E.H.T.  Distribution  207 


Health  and  Housing  in  South  Wales I'liT 

The  "  Emros  "  Cut-outs.     Illustrated    207 

Seottish  Motor  E.\hibition 208 

'l"he  Electrical  Wholesalers'  Federation      208 

Legal  Intelligence      20!) 

Commercial  Topics     308 

Kleetricity  Supply 209 

Electric  Traction    210 

Imperial  and  Foreign  Notes 210 

Personal  and  .Appointments 210 

.Miscellaneous 211 

Institution  Notes   211 

Tenders  Invited  and  Accepted     212 

Companies'  Reports,  &c 213 

New  Com  panics 214 

Arrangements  for  the  Week 214 


Notes. 


The  Passing  of  the  E.P.D. 

The  Excess  Profits  Duty  is-  to  go,  uiiregrctted"'if  not 
unsung.  The.  Chancellor  ok  the  E.xchequer  in  departing 
from  tradition  by  making  a  forecast  of  this  year's  Budget 
in  a  speech  delivered  outside  the  Houses  of  Parliament 
has  taken  a  wise  course,  though  the  actual  abandonment 
of  this  unpopular  duty  has  not  been  achieved  without 
a  good  deal  of  persuasion.  We  are  now  being  told, 
implicitly,  if  not  explicitly,  that  this  desirable  result 
is  due  to  the  irresistible  force  of  the  arguments  against  the 
continuance  of  the  tax  that  have  been  put  forward  in  the  Press 
and  by  the  various  trade  associations.  Without,  however, 
wishing  to  appear  sceptical  we  have  no  hesitation  in  advanc- 
ing the  o])inion  that  the  real  reason  for  the  disappearance  of 
the  Excess  Profits  Duty  is  that  it  has  ceased  to  pay.  For 
while  there  is  nothing  that  the  Treasury  official  likes  better 
than  to  collect  money  from  tbe  unwilling  taxpayer  there  is 
notliing  he  likes  le.ss  than  paying  it  out.  And  as  far  as  this 
impost  is  concerned  he  has  for  some  time  been  gradually 
ceasing  to  do  the  one  and  been  forced  to  do  the  other  with 
greater  and  greater  regularity.  While,  therefore,  we  are  willing 
to  admit  all  that  has  been  said  by  many  speakers  and  writers 
on  the  subject  from  Mr.  Chamberlain  downwards  about  the 
shortcomings  of  the  tax,  we  feel  certain  that  its  death  blow  is 
due  to  its  failure  as  a  means  of  producing  revenue. 


The  Effect  on  Industry. 

But  far  more  important  in  our  view  than  the  actual  abandon- 
ment of  this  tax  is  the  result  that  its  disappearance  is  likely 
to  have  on  the  industry  of  the  country.  It  marks,  in  fact, 
one  more  step  towards  complete  relaxation  by  Government 
officials  of  interference  with  trade  and  traders.  This  in  itself 
is  a  matter  for  congratulation,  and  of  its  value  there  can  be 
no  doubt.  But  we  hope  that  those  o]itiniists  who  expect 
other  beneficial  results  to  flow  immediately  will  not  be  dis- 
appointed. For  the  abandonment  of  the  Excess  Profits  Duty 
is  only  a  step  towards  freedom  and  not  freedom  itself.  The 
financial  policy  of  the  Government,  whether  we  consider  that 
part  of  it  which  is  concerned  with  the  Tepayment  of  debt  or 


that  part  which  deals  with  expenditure  on  the  administration 
of  the  country,  makes  that  certain.  Direct  or  indirect  taxation, 
both  of  which  are  at  present  far  too  high  for  national  prosperity, 
must  remain  high,  for  even  now  the  revenue  they  produce  is 
hardly  sufficient  to  finance  the  schemes  which  our  governors 
tliink  necessary  for  the  inauguration  of  a  better  ai\d  brighter 
world.  Mr.  AcSTEN  Chamberlain  in  announcing  the  non- 
renewal of  the  Excess  Profits  Duty  added  that  he  did  not 
jiropose  to  impose  any  new  tax  in  its  jilace.  This  is  good  as  far  as 
it  goes,  but  we  are  not  surprised  to  see  an  agitation  crystallising 
in  favour  of  a  reduction  of  the  income  tax.  For  that  form  of 
direct  ta.xation  now  stands  at  a  figure  which  is  not  only  punitive 
but  dejjrives  the  coimtry  of  too  large  a  ]>roportion  of  its  pur- 
chasing power,  while  the  Corporation  Ta.x  about  whose  removal 
or  reduction  nothing  is  said  has  the  same  effect.  Present  con- 
ditions therefore  mean  a  reduction  in  the  supply  of  capital 
and  generally  a  detrimental  effect  on  industry,  employment 
and  national  welfare.  .-Vpart  from  questions  of  economy  and 
expenditure  it  is  therefore  a  ]>oint  for  consideration  whether 
the  present  policy  of  dealing  with  our  war  debt  will  not  result 
in  permanent  over.strain  of  our  national  resources. 


Coal  Decontrol. 

The  announcement  that  the  Government  has  decided  to 
remove  the  control  over  the  inland  coal  supply  will  probably 
be  received  with  mixed  feelings  by  those  whose  business  it  is 
to  manage  electricity  supply  undertakings.  On  the  one  hand 
with  the  passing  of  control  they  will  be  given  greater  freedom 
to  buy  where  they  please,  and  what  they  please,  unhampered 
by  rules,  regulations,  forms,  penults,  inspectors,  sub-inspectors 
el  hoc  genus  omne.  On  the  other  hand,  there  is  a  prospect  that 
owing  to  the  fall  in  export  prices,  their  coal  costs  may  rise  to  a 
greater  height  than  even  the  present  inflated  figure.  We  do 
not,  however,  take  this  prospect  very  seriously.  Experience 
has  shown  that  the  removal  of  control  is  very  like  what 
happens  on  the  opening  of  an  inductive  circuit.  The  price 
rises  sharply,  but  falls  to  a  figure  below  controlled  level  in 
quite  a  .short  time,  owing  to  the  fact  that  more  money  can 
be  made  by  selling  large  quantities  wath  a  relatively  small 
return  than  by  disposing  of  small  quantities  with  a  larger 
return  per  article.  Were  this  all  there  was  to  be  said 
on  the   matter,   therefore,   there  would  be  a   large   balance 
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in  favour  of  decontrol ;  but  unfortunately  in  the  coal  industry 
tlie  shadow  of  labour  trouble  still  hovers  in  the  background, 
and  the  attitude  of  the  miners'  organisations  towards  this 
question  will  not  improbably  be  an  imijortant  factor  in  deter- 
mining the  future  price  of  this  commodity. 

The  Labour  Attitude. 

Tnisattitude  is  probably  correctly  defined  by  Mr.  Fraxk 
Hodges,  who,  interviewed  on  this  subject  the  other  day,  said  ; 
'■  We  do  not  think  the  proposals  are  in  the  interests  either  of 
the  country  or  of  the  trade.'"    In  other  words,  as  the  pressure 
that  can  be  brought  to  bear  by  labour  interests  on  an  uncon- 
trolled industry  would  be  much  less  than  on  a  controlled 
industry  we  shall  do  our  best  to  prevent  decontrol  coming 
about,  or  if  it  does  come  about  to  do  our  best  to  ensure  that 
the  home  consumer  shall  suffer  as  much  as  possible  from  high 
fuel  prices,  and  so  force  on  the  dawn  of  that  happy  day  when 
all  the  coal  mines  shall  be  nationalised.     As  it  seems  im- 
possible to  convince  Mr.  Hodges  and  those  whom  he  represents 
that  such  a  policy  is  not  in  the  best  interests  of  the  British 
trade,  or  indeed  in  the  long  run  of  the  miners  themselves,  the 
fainthearted  may  well  presume  that,  as  controlled  coal  is  better 
than  no  coal  at  all,  it  will  be  better  to  continue  as  we  are. 
AVhile  admitting  the  force  of  these  arguments  we  still  vote  for 
decontrol,  as  we  consider  that  once  freed  from  that  ''  dead- 
hand  "  the  coal  industry,  even  without  the  help  of  labour,  will 
gradually  right  itself  to  the  benefit  of  all  concerned. 


The  Electrical  Expression  of  Human  Emotion. 

Electrical  engineers'  connection  with  psychological  science 
has  become  more  and  more  evident  during  the  past  few  years, 
for  they  have  been  forced,  willingly  or  unwillingly,  to  study 
all  those  emotions  which  make  their  impress  upon  the  human 
frame,  to  note  the  idiosyncrasies  of  character  both  in  the  mass 
and  in  detail,  and  to  deduce  more  or  less  useful  conclusions  as  to 
their  own  and  others'  conduct  from  them.  It  would  now  seem 
that  they  can  do  something  to  repay  this  debt  by  assisting 
psychologists  on  the  more  biological  side  of  their  studies.  As 
is  already  well  known  the  brain  responds  instantaneously  to 
various  emotional  indications,  the  responses  set  up  being 
transmitted  to  certain  parts  of  the  body,  where  corresponding 
changes  in  the  blood  pressure,  which  can  be  measured  by 
various  simple  means,  occur.  In  a  discourse  delivered  last 
Friday  at  the  Royal  Institution  by  Prof.  A.  D.  Waller  it 
was  explained  how  these  measurements  can  be  made  electrically, 
using  the  subject  for  study  as  one  arm  of  a  Wheatstone  bridge, 
through  which  a  constant  current  is  passing,  so  that  any 
response  to  jisychological  effects,  that  is  any  change  in  the 
blood  pres.sure,  is  indicated  on  a  galvanometer.  Prof.  Waller 
did  not  attempt  on  Friday  to  do  more  than  show  the  results  of 
measuring  the  human  emotions  by  electrical  means.  He  even 
went  so  far  as  to  say  that  he  was  not  yet  prepared  with  any 
explanatory  theory  of  the  phenomena  that  take  place.  He 
did,  however,  suggest  that  his  methods  might  form  yet  another 
way  of  dealing  with  various  forms  of  malingering  and  might 
also  be  used  for  distinguishing  between  genuine  and  pretended 
spiritualistic  mediums.  Such  uses  are,  however,  relatively 
unimportant,  compared  with  the  determination  of  how  bodily 
health  and  welfare  depends  on  emotional  stress.  Such  a 
determination  should  be  possible,  with  a  greater  knowledge  of 
the  delicate  methods  now  outlined,  and  in  this  way  a  little 
more  might  be  done  towards  improving  human  existence. 


Tuesday  next  in  order  that  certain  returns  may  be  prepared 
by  the  municipal  tramway  undertakings,  we  believe  that 
sufficient  has  already  been  disclosed  to  show  that  the  tramway 
industry  is  in  a  serious  financial  position.  Mr.  Beckett, 
for  instance,  was  able  to  show  that  the  present  average  total 
cost  of  operating  the  tramways  of  this  country,  including 
renewals,  is  26-72d.  per  car-mile,  and  as  the  eariwngs  are  only 
23-17d.  there  is  already  a  deficit  of  3-55d.  per  car-mile,  which 
will  be  increased  to  5-14d.  if  the  present  demands  be  conceded. 
There  is  also  evidence  that  the  existing  fares,  especially  in  the 
industrial  towns  in  the  north,  are  too  high  for  manv  workers 
who  formerly  used  the  tramways  now  prefer  to  walk,  so  that 
it  is  pretty  evident  that  any  further  increase  in  the  tariff 
would  mean  a  further  reduction  of  revenue.  On  other  scores 
the  sorry  financial  plight  of  the  industry  is  sufficiently  clear. 
Several  of  them  are  on  the  rates  and  the  remainder  are  within 
whispering  distance  of  the  bankruptcy  court. 


Trolley  Omnibus  v-  Tramcar. 

But  hope  is  not  altogether  submerged  and  there  does  seem 
at  least  one  way  of  overcoming  this  section  of  their  difficulties. 
At  Chester,  for  instance-,  where  £70,000  is  required  to  put  the 
track  in  order, the  Tramways  Committee  are  consideriijg  whether 
the  money  would  not  be  better  spent  by  inaugurating  a  motor 
omnibus  service.  At  Birmingham,  Bradford  and  Glasgow, 
where  the  munici]ial  tramways  have  hitherto  been  very 
successful  and  where  large  sums  have  been  jjaid  in  relief  of 
rates,  the  trolley  omnibus  is  the  favoured  solution  to  avoid 
the  heavy  expenditure  now  necessary  on  track  renewals. 
Aj  Bradford,  Mr.  R.  H.  Wilkinson,  as  already  noted  in 
The  Electrician',  is  going  a  step  further  and  is  making  trial 
of  a  double  deck  trolley  omnibus  of  new  design,  capable  of 
carrying  55  or  60  passengers.  So  far  this  vehicle  has  proved 
very  successful ;  so  much  so  that  managers  of  other  tramway 
systems  have  already  visited  Bradford  to  inspect  the  vehicle 
in  operation,  and  to  decide  whether  it  should  be  flattered  by 
imitation  in  their  own  districts.  If  Mr.  Wilkinson's  experi- 
ment proves  a  financial  and  technical  success  it  is  probable 
therefore  that  we  shall  soon  witness  an  extended  use  of  this 
type  of  locomotion  on  established  and  new  tramway  routes, 
especially  in  suburban  areas. 


A  Joint  Authority  for  Greater  London. 

The  suggestions  of  the  Conference  of  those  local  authorities 
who  own  electricity  undertakings  in  Greater  London  for  the 
constitution  of  a  Joint  Electricity  Authority  seem,  as  far  as 
we  can  judge  from  the  brief  outline  that  has  been  made  public, 
to  be  more  complicated  and  more  elaborate  than  those  for 
any  of  the  other  electricity  districts.  This  in  itself  is  not  a 
good  thing,  but  is  perhaps  only  to  be  expected  seeing  that 
there  are  160  local  authorities  and  eight  County  Councils 
involved,  apart  from  electricity  supply  companies,  railways 
and  other  interests  whose  views  and  opinions  must  be  taken 
into  account.  It  is  therefore  not  unnatural  to  find  that  the 
Joint  Authority  is  a  little  ill-balanced,  the  supply  companies 
only  obtaining  the  inequitable  representation  of  four  out  of 
27  members.  Of  the  remaining  23  members,  12  are  to  be 
elected  by  authorised  undertakers,  8  by  the  purchasing 
authorities.  County  Councils  and  local  authorities  not  under- 
takers, and  three  by  the  Minister  of  Transport.  This 
inequity  would  probably  have  been  averted  by  a  little  sinking 
of  interests  to  the  advantage  of  the  scheme  generally. 


The  Tramways  Inquiry. 

Though  the  Committee  which  was  appointed  by  the  Ministrv 
of  Labour  to  make'  an  investigation  into  the  employees'  claim 
for  an  increase  of  12s.  a  week  in  wages  has  adjourned  until 


Out-of-Date  Election  Methods. 

The  twelve  representatives  of  the  local  authority  undertakers 
are,  it  is  said,  to  be  elected  by  the  authorities,  each  of  whom 
is  to  have  one  vote  and  one  additional  vote  for  each  complete 
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niillioii  units  sold  in  cxci'ss  of  one  niillioii.  Tliose  votes  arc 
to  1)0  exercised  by  repri'sentiitivcs  of  the  individual  local 
authorities  sent  by  suih  authorities  to  an  electoral  college. 
This  nuiy  sound  siin]ile  enough,  but  in  practice  we  believe  it 
will  lead  to  friction  between  the  various  authorities,  who  will 
each  want  representation  on  the  authority.  It  would  be 
better  to  have  a  larger  number  of  nienibers  with  committees 
for  administrative  and  technical  functions  To  tho.se  with 
a  knowledge  of  European  history  the  term  '"  electoral  college 
will  give  rise  to  somewhat  painful  memories  and,  while  we 
l;a\e  no  «ish  to  sec  Roman  Empire  ])rocedure  introduced  into 
electricity  su])ply,  we  further  consider  it  unwise  to  increase 
the  complications  of  an  already  complicated  matter.  While 
sympathising  with  the  Comniittee  in  their  desire  to  ])rovide 
a  small  and  live  controlling  body,  some  sim])ler  method  of 
doing  this  must  be  found,  or  else  the  remedy  will  be  worse 
than  the  disease.  The  remainder  of  the  projected  sclieine 
gives  the  usiuil  administrative  and  financial  powers,  but  as 
the  details  given  are  very  meagre,  we  do  not  feci  inclined  to 
])ass  anv  criticisni  upon  them. 


The   Reorganisation   of  Electricity  Supply. 

W'ni-'.x  on  Tuesday  next  the  Electricity  t'omniissioners 
commence  an  inquiry  into  the  reorganisation  of  electric'ity 
supply  in  the  North  Wales  and  Chester  area  they  will  lind  two 
official  schemes  awaiting  investigation,  and  several  local 
authorities  opposed  to  both.  Only  one  of  the  schemes,  that 
proposed  by  Chester  Corporation,  contemplates  the  formation 
of  a  Joint  Electricity  Authority,  as  the  other  would  practically 
confer  upon  the  North  Wales  Power  &  Traction  Company  the 
right  to  supply  electricity  in  bulk  throughout  the  whole  of  the 
districts,  leaving  the  local  authorities  to  carry  out  the  duties  of 
retail  distributors  of  electricity  in  their  respective  areas. 
Practically  the  whole  of  the  municipal  corporations  and  urban 
councils  in  North  Wales  favour  the  Company's  proposals,  this 
unusual  ])olicy  being  the  result  of  a  strong  desire  to  conserve 
Welsh  resources  ai\d  to  utilise  them  to  the  best  advantage  for 
local  industrial  and  agricultural  purpo.ses.  Up  to  a  certain 
point  this  may  be  laudable,  but  it  ignores  the  national  interests 
and  the  claims  of  the  part  of  the  electricity  district  not  in  North 
Wales.  However,  we  inagine  that  the  Commissioners  will  not 
look  upon  excessive  parochialism,  even  when  tinged  with 
Celtic  patriotism,  with  a  kindly  eye,  especially  as  there  will  be 
more  hydro-electric  power  available  in  the  area  than  can  be 
used  locally  for  many  years  to  come. 

A  Plethora  of  Schemes. 

Somewhat  similar  conditions  prevail  in  other  electricity 
districts  ;  two  or  more  scliemes  are  in  preparation  in  several 
of  them.  At  least  two  are  projected  for  the  Greater  London 
area  and  two  for  the  West  Riding  district.  Though  it  is  well 
to  have  alternative  proposals  to  fall  back  upon,  and  we  hope 
that  both  sides  of  the  case  will  always  be  carefully  considered, 
it  is  unfortunate  that  the  rival  schemes  in  the  West  Riding 
should  emanate  from  local  authorities,  thus  indicating,  if  not 
discord,  at  least  that  lack  of  local  co-operation  which  is  essen- 
tial for  the  success  of  anv  joint  electricity  authority.  In  the 
meantime  the  Yorkshire  Electric  Power  Company  has  taken 
advantage  of  the  complications  of  the  situation  to  issue  a  care- 
fully prepared  statement  in  which  the  financial  and  other  diffi- 
culties of  a  joint  authority  are  emphasised.  Some  of  the 
points  made  by  the  Company  are  perfectly  legitimate,  and  we 
are  not  sure  that  an\  authority  could  have  made  more  progress 
in  recent  years  than  the  Company  which  is  now  supplying 
electricity  in  bulk  to  about  40  local  authorities  in  that  part 
of  the  country.  The  Com])any"s  view  is  that  the  present  ten- 
dency to  co-operation  should  be  encoiiraged,  that  the  restric- 


tions which  have  hamjiered  the  Company's  development 
shotild  be  removed,  and  that  the  ])resent  time  is  most  unsuitable 
for  considering  an}-  change  of  owner.ship  which  will  result 
in  dearer  electricity.  The  princijial,  if  not  the  only,  justifica- 
tion of  a  joint  authority  would  be  to  give  a  cheaper  and  better 
sujiply  of  electricity,  and,  if  it  cannot  do  this,  then  its  raison 
d'etre  ceases.  A  ])roperly  organised  authority  ought  to  be 
able  to  do  this  as  w-ell  as  a  company,  but  the  jealousy  of  local 
authorities  may  militate  against  efficiency,  and  the  expecta- 
tions of  the  authors  of  the  Electricity  (Supply)  Act  may  not  be 
realised.  However,  we  hope  that,  whatever  hapjjens,  the 
])ioneering  work  of  the  Yorkshire  Electric  Power  Company 
will  be  recogni.sed,  as  it  is  only  now  beginning  to  reap  the 
reward  of  its  enter])rise  and  courage.  Though  it  has  again  paid 
8  per  cent,  on  its  ordinary  capital  for  the  jsast  year,  it  must  be 
remembered  that  the  average  j'^ield  since  the  formation  of  the 
company  is  only  about  li  per  cent.,  which  is  not  much  of  an 
encouragement  to  ])rivate  enteri)rise. 


Electric  Traction   on  a  Suburban   Line. 

TiiK  advantages  of  electric  traction  on  a  suburban  railway 
are  illustrated  in  a  striking  manner  by  the  recent  report  of  the 
East  London  Railway  Company.  It  a])pears  that  during  the 
pa.st  year  14,GG7,000  passengers  were  carried,  compared  with 
4,224,000  in  1912,  the  last  year  of  steam  working.  In  the 
.same  period  the  gross  receipts  increased  to  £101,300  from 
£38,000.  Unfortunately,  Government  control  has  deprived 
the  company  of  the  benefit  of  the  increased  traffic  and  receipts, 
and  the  chairman.  Lord  Claud  Hamilton,  complains  that, 
not  only  have  the  shareholders  obtained  no  advantage 
from  electrification,  but,  on  the  contrary,  they  are  being 
penalised,  having  regard  to  the  interest  that  is  being  piled 
up  against  them  in  respect  of  the  capital  cost  of  electrification, 
whilst  the  Government,  under  their  system  of  control  exer- 
cised over  the  lessee  companies,  gained  the  whole  advantage 
of  the  conversion  to  electric  traction.  This  is  highly  inequit- 
able and  we  hope  that  the  chairman  will  succeed  in  convincing 
the  responsible  department  of  the  justice  of  his  claim. 


The  Continuance  of  Finsbury  Technical  College. 

After  a  great  deal  of  agitation,  which  seems  on  the  .surface 
to  have  done  little  except  to  have  made  the  attitude  taken  up 
by  the  Council  of  the  City  and  Guilds  Institute  even  more 
uncompromising  than  it  was  to  start  with,  there  now  seems 
some  hope  that  the  decision  to  close  Finsbury  Technical 
College  may,  after  all,  be  revoked.  We  gather  this  from  a 
report  recently  jaresented  by  the  Education  Committee  to  the 
London  County  Council,  wherein  it  is  recommended  that,  in 
view  of  the  importance  of  not  depleting  the  existing  pro- 
vision for  technical  training  in  London,  the  Council  should 
assist  in  the  maintenance  of  the  College  for  a  period  of  five 
years  (during  which  time  its  ultimate  future  can  be  fully  con- 
sidered) by  neutralising  the  existing  annual  deficit  of  some 
£10,000,  provided  that  not  more  than  16  free  places  are 
reserved  to  the  holders  of  the  Council's  scholarships  and 
exhibitions.  In  the  past  it  has  always  been  the  proud  boast 
of  ■'  Finsbury  "  that  they  were  beholden  to  nobody  for  finan- 
cial assistance  and  that,  in  consequence,  they  were  able  to  carry 
out  engineering  training  of  a  high  class,  untramnieUed  by  rules 
and  regulations  and  free  from  the  ties  of  bureaucratic  sylla- 
buses. This  freedom  has  allowed  it  to  do  work  of  a  character 
done  by  no  other  training  Institution.  Nevertheless,  we 
sincerely  hope  that  when  this  projjosal  has  been  approved  by 
the  Council,  as  we  have  no  doubt  it  will  be,  the  governors  of 
the  College  will  on  their  side  accept  the  recommendation  and 
so  prevent  this  historic  building  from  closing  its  doors. 
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Electrical   Breakdowns 

It  is  unfortunate  in  many  ways  that  we  have  had  to  chronicle 
during  the  past  few  weeks  so  many  breakdowns  of  electrical 
generating  plant.  Such  breakdowns  mean  to  the  station  engi- 
neer an  added  difficulty  in  dealing  with  the  winter  load  and 
to  the  consumer  a  check  to  the  development  of  an  already 
depressed  trade.  Wor.''.t  of  all,  they  make  the  general 
public,  and  we  are  afraid  to  many  electrical  engineers  as  well, 
suppose  that  the  hand  of  the  British  engineer  is  losing  its 
cunning,  and  that  neither  in  design  nor  workmanshij)  do  we 
stand  where  we  once  did.  This  idea,  which  is  in  our  opinion 
quite  erroneous,  must,  nevertheless,  be  counteracted  by  every, 
means  in  our  power,  especially  as  the  industrial  conditions 
which  we  shall  have  to  endure  during  at  least  the  next  few 
months  will  tend  to  increase  the  number  of  recruits  to  the  ranks 
of  those  who  demand  cheapness,  even  when  attended  by  poor 
design  and  bad  workmanship.  It  will,  therefore,  need  great 
steadfastness  of  purpose  to  withstand  the  very  real  temjstation 
to  sacrifice  long  life  and  good  operation  to  the  saving  of  a  few 
pounds  on  the  capital  account.  To  attempt  to  save  money 
in  this  way  is,  as  everyone  knows  in  theory,  at  best  a  most 
short-sighted  policy  ;  but  it  is  also  one  of  those  cases  where 
theory  too  often  fails  to  be  translated  into  jiraetice. 


War  Strain  and  Machinery. 

In  our  opinion,  many  of  the  breakdowns  to  which  we  have 
just  called  attention  are  due,  not  to  bad  design  or  w-orkman- 
ship,  but  to  overstrain,  both  human  and  mechanical.  In  the 
former  it  has  led  to  a  reduction  in  vitality  and  a  slackening  of 
interest,  following  on  mental  and  physical  overwork.  In  the 
latter,  the  overloading  for  long  periods  made  necessary  by  war 
conditions  has  resulted  in  shocks  and  strain  to  every  part  of 
the  machine,  the  effects  of  which  are  now  becoming  evident, 
but  whose  history  is  not  too  clearly  understood.  But  em- 
barrassing though  these  breakdowiis  are,  they  nevertheless 
place  those  concerned  in  the  position  to  learn  useful  lessons, 
and  they  should,  therefore,  be  welcomed  as  an  opportunity 
for  discovering  new  facts,  rather  than  as  an  excuse  for  depres- 
sion. Among  these  facts  is  the  fairly  evident  one  that  no 
human  being  or  machine  can  be  consistently  overloaded,  and 
it  is,  therefore,  the  best  form  of  insurance  to  see  that  both 
human  being  and  machine,  if  constantly  employed,  are  em- 
ployed on  work  that  is  well  within  their  powers.  If  in  addition 
these  breakdowns  emphasise  the  fact  that  there  is  no  substitute 
for  good  design  and  workmanship,  they  will  be  a  blessing 
rather  than  a  curse. 


Economy  in  Education, 

We  are  glad  to  see  that  influential  and  well-informed 
objections  are  being  made  against  the  proposal  to  postpone  on 
the  score  of  economy  the  operation  of  that  part  of  the  Education 
Act,  1918,  which  deals  with  continued  education.  These 
objections  come  not  only  from  employers  of  labour,  who  in  a 
letter  to  the  daily  Press  protest  that  economy  consists  in  wise 
expenditure  not  in  unintelligent  parsimony, but  from  a  specially 
convened  Labour  Conference  who  through  Mr.  C.  G.  Ammox 
urged  that  if  there  was  to  be  economy  it  must  not  be  effected 
by  robbing  the  children  of  their  educational  equipment.  At  the 
same  meeting  a  resolution  was  carried  declaring  that  the 
reduction  of  expenditure  on  education  is  not  economy  but  waste. 
We  are  not  surprised,  however,  that  the  economy  axe  .should 
first  have  been  laid  at  the  roots  of  one  of  the  most  useful  trees 
this  Government  have  planted.  That  is  the  way  of  politicians. 
They  can  see  no  good  in  education  at  the  present  time,  and  that 
is  sufficient  reason  why  they  should  take  steps  to  ensure  that 
it  never  will  be  any  good.  The  trouble  with  the  educational 
facilities  of  this  country  at  the  moment  is  that  they  have  with- 
drawn a  large  number  of  the  population  from  a  blissful  state  of 


ignorance  and  have  given  them  sufficient  learning  to  imbue 
them  with  a  discontent,  divine  or  otherwise,  but  not  enough 
to  show  them  what  the  real  benefits  of  knowledge  are.  But  tliat 
is  no  argument  for  the  diminution  of  expenditure  on  education. 
Eather  is  it  an  argument  for  more  and  better  facilities.  Even 
for  the  material  reason  that  it  would  improve  the  industry  of 
the  country  an  increase  and  not  a  decrease  in  ex.penditure 
would  be  an  advantage,  as  improved  education  would  develop 
our  productive  cajiacity,  help  to  increase  our  wealth,  and  dis- 
charge our  debts.  We  sincerely  hope  these  protests  will  have 
their  effect. 


Kilowatts  or  Horse  Power. 

It  may  have  occurred  to  some  engineer  of  a  speculative 
nature  to  inquire  why  dynamos  are  rated  in  kilowatts  and 
motors  in  horse-power.  After  a  little  consideration  of  the 
subject,  however,  the  inquirer  soon  learns  that  he  has  been 
led  into  thinking  about  a  question  similar  to  that  discussed 
on  an  historic  occasion  by  those  two  well-known  dialectician.?, 
the  walrus  and  the  carpenter.  At  first  sight,  indeed,  it  would 
seem  that  if  the  ratings  must  be  different  they  should  be  the 
other  way  about.  The  dynamo  is  coupled  to  a  jjrime  mover 
which  is  invariably  rated  in  horse-power,  with  the  result  that 
to  make  relative  calculations  of  their  two  performances  a 
conversion  of  units  has  to  take  place.  Similarly,  a  comparison 
of  the  performances  of  the  dynamo  and  the  motor  which  it 
supplies  nece.s.sitates  another  conversion.  Interest  in  this 
subject  is  increased  by  the  perusal  of  a  catalogue  of  Teutonic 
origin  in  which  all  the  motors  dealt  with  are  rated  in  kilowatts, 
and  we  may  well  inquire  for  what  reason  this  change  is 
made.  Do  present  industrial  conditions  demand  it,  or  is 
so)nething  more  occult  behind  it  ?  Wliat  are  the  objections 
to  either  one  or  other  unit.  Tint  not  both,  being  used  ? 


Electric  Drive  and  Paper 
Making. 

The  question  of  the  cheajjer  and,  what  is  the  same  thing, 
the  more  abundant  production  of  paper,  while  being  of  ])rime 
importance  to  |)ublishers  and  ]irinters,  is  one  which  should 
not  be  without  interest  to  manufacturers  and  factors  of  all 
sorts  and  conditions,  as  well  as  to  .so-called  non-producers  and 
to  the  public  generally,  whether  they  help  to  add  to  the  wit 
and  wisdom  of  the  world  or  whether  they  simply  derive  what 
benefit  thev  can  from  it  without  giving  much  in  exchange. 
A  philosophical  treatise  on  the  influence  of  paper  on  the 
development  of  our  civilisation  might  well  be  written,  and 
without  wishing  to  do  anything  of  the  sort  in  the  colunms  of 
The  Electrician,  it  may  be  said  without  fear  of  contradic- 
tion that  most  of  our  progress,  using  a  very  much  over-ridden 
term,  is  directly  dependent  on  the  wide  use  which  is  made  of 
this  commodity. 

A  Doubly  Interesting  Que.stion. 

To  electrical  engineers  the  question  of  the  manufacture 
of  paper  should  be  of  double  interest,  for  not  only  are  they 
intimately  concerned  in  its  use  and  abuse  in  the  ways  that  we 
have  just  outlined,  that  is  they  employ  paper  for  correspon- 
dence, the  production  of  catalogues  and  leaflets  and  the  collec- 
tion and  dissemination  of  instructions,  but  they  also  use  it  in 
the  manufacture  of  much  electrical  apjjaratus,  and  especially 
in  the  production  of  cables.  They  will,  therefore,  continue  to 
require  it  in  ever  increasing  quantities  in  order  to  supply  the 
electrical  needs  of  the  public  in  the  near  future.  Indirectly, 
the  part  which  the  electric  drive  can  play  in  the  actual  manu- 
facture of  this  commodity  is  an  important  one,  and  offers 
problems  whose  solution  is  at  once  of  commercial  and  tech- 
nical interest. 


FuimuAuv   II,   ni2l. 
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Si'KKii  Maintknanci:.  Dmvr.  a.\i>  Dksicn. 
In  11  fioncral  wav,  the  iirolilcnis  tiiiil  have  to  lie  siilvcil  in 
•i|il)lvin^  tlio  cjcctrii'  drive  Id  ]ia|)(T  niaiuifarturc  arc  not 
unlike  those  whieh  are  met  with  wlien  tli"  operation  of  oilier 
textile  machinery  by  elcctrieal  means  is  considered.  Pa-jjer 
is  in  fact  a  textile,  and  we  have,  fot  that  reason,  included  inter- 
estin<;  nuitter  relating  to  its  manufacture  in  our  annual  Textile 
I.ssues.  The  prohlems  of  s|)ced  maintenance  and  rei£ulation, 
of  methods  of  driviii);  and  of  design  of  the  motors  and  other 
electrical  equijiment  permit  in  most  cases  of  a  similar  .solution 
to  those  which  have  been  found  successful  when  the  electric 
drive  is  emiiloyed  for  the  operation  of  machines  producinji 
cotton  and  woollen  fabrics  and  other  similar  products.  In 
the  same  wav  tlie  nccessitv  for  the  use  of  large  quantities  of 
steam  in  the  ])roductioii  of  paix'r  has  provided  an  obstacle 
to  the  introduction  of  the  electric  ilrive,  while  tlic  conservatism 
of  the  ]iaj)er  manufacturer  ha.«  often  blinded  him  to  the  advan- 
tages wiiiclv.  are  to  be  derived  from  the  use  of  the  electric 
<lrive  until  these  advantages  have  been  brought  home  to  him 
l)y  hard  financial  facts.  Ai)art  from  tliese  similarities,  how- 
ever, there  are  some  special  ])roblemK  which  must  receive 
attention  in  considering  the  apjilication  of  electricity  to  paper 
making 

The  Prockssivs  ok  Ma.\ufac'tui«e. 

In  an  article  by  Mr.  E.  V).  Fuller,  the  second  part  of  which 
we  ]iulilish  in  this  issue,  the  various  processes  followed  in  the 
manufacture  of  ])aper  arc  described.  These  processes  consist 
in  the  production  of  a  continuous  web  from  a  material  which, 
at  first,  is  practically  entirely  water.  In  passing  through  its 
various  stages  this  material  gradually  loses  its  moisture  until 
it  ajipears  as  a  finished  product,  of  which  95  per  cent,  is  solid 
matter  and  only  r>  per  cent,  water.  Consideration  of  the 
problem  involved  will  show  that  very  close  speed  control 
over  the  various  parts  of  the  ])a])cr-making  nuichine  must  bi* 
maintained.  Moreover,  the  drive  must  be  so  designed  as  to 
|)ennit  of  the  individual  speed  adjustment  of  each  section 
at  all  times  to  counteract  the  stretching  in  the  web,  whicli 
occurs  in  the  process  of  manufacture  as  the  paper  passes 
from  section  to  section  of  the  machine.  The  amount  of  this 
stretching  varies  from  time  to  time,  and  is  in  itself  an  added 
comj)lication  to  the  problem.  All  this  speed  variation  has  to 
be  etTected  without  shock,  in  order  to  avoid  breakage  of  the 
product,  which  does  not  make  matters  easier. 

OxE  MuTuR  Drive  Uneconomical. 

In  replacing  the  steam  engine  by  the  electric  motor  for  the 
operation  of  pa])er-making  machines  the  usual  course  of 
directly  substituting  one  system  of  drive  for  the  other  was 
at  first  followed.  As  Mr.  Fuller  shows,  driving  fiiachines 
for  the  production  of  ''  news  "  by  a  single  motor  in  this  way 
does  not  present  any  great  engineering  or  ])roductive  difh- 
culties,  though  the  only  method  of  obtaining  the  necessary 
speed  of  variation  does  not  make  for  the  best  economy  and  may 
under  certain  conditions  lead  to  a  large  percentage  of  wastage. 
The  system  of  driving  each  section  of  the  machine  by  an  indi- 
vidual motor  therefore  possesses  from  this  point  of  view  very 
much  greater  advantages.  In  its  simplest  form,  however,  it 
introduces  the  necessity  of  placing  each  section  of  the  machine 
under  the  control  of  a  machine  man.  of  iittiug  power  and  speed 
indicators  alongside  the  regulating  gear  of  the  motor,  so  that 
the  exact  speed  of  each  .section  may  be  instantly  determined 
and  adjusted,  and  of  so  designing  the  motor  equipment  that 
the  speed  of  each  section  shall  be  kept  within  0-15  ])er  cent, 
of  that  of  the  next  section  either  by  voltage  or  field  control 
or  by  a  more  or  less  complicated  system  of  driving  ])ull<'ys. 
Electrically,  these  conditions  are  somewhat  difficult  to  fulfil 
with  the  usual  design  o{  motors  and  systems  of  control,  and 


therefore  some  method  of  interlocking  is  neccssarj'  between  the 
motors  driving  each  section  of  machine,  which  .sections  may 
amount  to  as  many  as  eight  in  number.  This  is  the  more 
necessary  from  the  fact  that  although  each  part  of  the  machine 
is  separately  driven  they  are  virtuallv  belted  together  bv 
sheets  of  ])aper  in  the  process  of  maimfacture,  the  connection 
thus  provided  having  very  little  tensile  strength,  so  that  il 
easily  breaks,  while  undue  strain  also  detracts  from  the 
(piality  of  the  jiroduct.  The  advantages  obtained  by  this 
interlocking  are  the  elimination  of  a  considerable  amount  of 
shafting  and  gearing,  a  reduction  in  the  pow-er  required  by  as 
much  as  22  to  25  ])er  cent.,  easier  regulation  and  greater 
economv. 

(So.me  Further  .Soutio.ns. 

It  is  fairly  obvious,  however,  that  the  matter  (annot  be 
left  there,  and  several  ingenious  devices  have  been  suggested 
for  obtaining  more  advantages  from  this  system  of  driving. 
One  of  these  is  the  Harland  system,  which  was  described  by 
Messrs.  E.  Tanner  and  0.  F.  Pai'worth  in  The  Electrician 
of  March  26,  1U20.  This  system  employes  a  master  shaft 
running  the  entire  length  of  the  pa])er-niaking  machine  and 
driven  by  a  small  motor.  From  this  .shaft  a  second  shaft, 
upon  which  i^f  mounted  a  small  cono  jiulley  for  each  section, 
is  driven  through  gearing.  Th.ese  cone  ]iiilleys  are  belt  con- 
nected to  each  of  the  motors  driving  a  section  of  the  machine. 
The  speed  of  this  diilterential  shaft  is  electrically  controlled  in 
such  a  way  that  synchronism  is  maintained  between  the 
various  parts  of  the  machine,  but  it  is  obvious  that,  though  the 
desired  result  is  obtained,  it  is  only  achieved  at  the  expense  of 
a  good  deal  of  coinjilication. 

An  Electrical  Synchronous  Drive. 

Another  and  better  method  is  that  described  by  Messrs, 
W.  W.  Cronkheit,  \V.  L.  Merril  and  H.  W.  Rogers  in  the 
current  issue  of  the  "  General  Electric  Review."  This 
system,  which  has  been  sjiecially  designed  for  high-speed 
work,  has  been  applied  to  a  machine  producing  pa])er 
161  in.  wide  at  the  rate  of  1,000  ft.  ))er  minute.  The  machine 
is  divided  into  eight  sections,  each  of  which  is  driven  by 
100  H.p.  shuiit-wound  motor  running  at  136  revs,  jier  miii  . 
while  the  roller  is  driven  by  a  similar  motor  of '30  h,1'.  Tin- 
whole  of  these  motors  are  su]i])lied  from  a  turbo-generator 
on  the  Ward-Leonard  system,  the  sj^ed  of  the  machines  as  a 
whole  being  controlled  by  altering  the  generator  voltage. 
Further  regulation  is  obtained  in  a  .somewhat  .similar  manner 
to  that  employed  in  the  Harland  system,  synchronous  motors 
tieing  .substituted  for  mechanical  gearing.  X  20  h.p.  motor 
of  this  type  is  mounted  on  the  base  of  each  of  the  direct-current 
motors,  to  which  it  is  connected  through  gearing  and  belts. 
These  motors  have  the  effect  of  rigidly  interconnecting  the 
various  sections  of  the  machines  and  of  maintaining  an  unvary- 
ing sjieed  relation  between  them.  This  they  do  by  absorbing 
anv  change  in  load  which  may  occur  on  one  .section  of  the 
machine  and  distributing  it  over  the  entire  equipment. 

This  system,  though  aj)])arently  a  great  advance  on  anything 
that  has  been  used  up  to  the  present,  is  not  altogether  free 
from  com])lications,  and  we  have  no  doubt  that  with  greater  ex- 
perience still  further  improvements  will  be  effected.  In  fact,  we 
niav  say  that  without  a  doubt  the  same  result  will  follow  in 
the  paper  as  in  the  textile  industry  proper,  and  that  given 
proper  design  and  manufacture  the  electric  drive  will  be  more 
and  more  employed,  not  only  for  directly  economic  reasons, 
but  because  of  its  greater  automatic  action,  the  high  produc- 
tion that  its  use  jiermits,  the  elimination  of  unnecessary  labour, 
and  above  all  the  freeing  of  the  pajier  maker  himself  from  the 
responsibilities  of  problems  connected  with  the  generation  and 
supjilv  of  power. 
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The  Paper-making  Machine. 

lu  considering  the  question  of  driving  the  machine  itself,  it 
is  necessary  to  understand  tlie  function  of  each  .«ection.  The 
first  section  to  be  dealt  with  is  the  wire.  This  is  made  in  the 
form  of  an  endless  belt  of  very  fine  metal  gauze  of  about 
60  to  70  mesh  to  the  inch.  The  supply  of  .stuff  from  the 
strainer  passes  on  to  the  travelling  wire  in  an  even  flow  from 
the  weir  box,  spreading  over  the  entire  working  surface. 
The  surplus  water  passes  through  the  wire  into  the  machine 
pit,  leaving  the  fibre  on  the  surface.  At  the  end  of  the  wire, 
and  before  the  pulp  or  paper  in  formation  passes  off  the  wire 
to  the  couch  or  wire-driving  roll,  there,  are  a  number  of 
vacuiun  boxes  ;  these  are  connected  by  a  suction  pipe  to  the 
vacuum  pump  with  the  object  of  drawing  a  portion  of  the 
water  remaining  in  the  stuff.  This  terminates  the  first 
section  of  the  drive.' 

The  paper  passes  from  the  couch  roll  to  the  presses.  There 
are  generally  three  presses,  each  having  a  .separate  drive. 
Each  press  roll  is  provided  with  suitable  means  whereby  the 
pressure  between  the  rolls  may  be  adjusted.  From  the  third 
press  the  paper  passes  on  to  the  drying  cylinders  ;  these 
consist  of  a  large  number  of  steam-heated  cylinders,  receiving 
the  steam  for  drying  purposes  from  the  e.xhaust  of  the  machine- 
driving  engine  or  from  a  reducing  or  extraction  turbine.  The 
cylinders  are  divided  into  two  sections,  each  having  a  separate 
drive. 


time.  Under  the  circumstances  it  is  necessary  to  provide  that 
the  electrical  equipment  is  suitable  for  a  continuous  variation 
of  a  speed  above  half-speed.  Any  adjustment  below  half-speed 
may  be  carried  out  by  means  of  the  starting  rheosfat,  which 
should  be  liberally  rated  to  allow  for  frequent  inching.  Owing  to 
the  fact  that  inching  on  sections  can  be  done  by  fast  and  loose 
2Julleys,the  main  motor  is  rarely  called  upon  to  do  this  work;  how- 
ever, it  is  as  well  to  allow  for  inching  in  the  design.  In  common 
with  all  types  of  mechanical  drives  and  line  shafting,  there  is 
considerable  loss  of  power  and  possibility  of  slip  in  the  ropes 
and  belts.  The  slip  on  the  belt  is  not  so  noticeable  on  slow- 
running  machines.  It  is  when  we  have  to  deal  with  machines 
having  a  sjieed  of  550  ft.  or  more  per  minute  that  it  is  likely  to 
cause  a  serious  loss  in  the  form  of  "  broke."'  It  is  for  this 
reason  that  some  electrical  manufacturers  have  developed  a 
system  of  individual  drives  which  will  eliminate  all  the  shafting 
and  belts.  The  motor  in  these  cases  would  be  geared  or  coupled 
direct  to  the  section  shaft. 

The  Individual  System. 

This  arrangement  forms  an  ideal  system.  The  motor 
equipment  may  be  placed  in  the  machine-room  or  situated  in  an 
alley,  which  should  be  clean  and  free  from  the  machine-room 
vapours.  Each  section  would  be  under  the  contiol  of  the 
machineman.  Speed  and  power  indicators  for  each  motor 
can  be  mounted  on  a  panel  together  with  the  regulating  gear, 
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Fig.  8. — Powee  Cxtkve  of  Large  Size  News  Machine  when  .Starting  Up. 


From  the  dBviiig  cylinders  the  paper  iie.vt  passes  on  to  the 
calenders  for  finishing.  For  fine  printing  papers  two  calenders 
are  generally  required.  In  the  case  of  a  '"news^"  machine, 
one  calender  is  sufficient  for  all  ordinary  purposes.  The  last 
drive  is  the  reel  drum  on  which  the  finislied  paper  is  reeled 
and  ready  for  re-reeling  and  cutting.  This  is  carried  out  on 
a  separate  machine  not  forming  part  of  the  machine  drive. 

Details  of  the  Drive. 

We  have  now  eight  sections  of  the  machine  each  having  a 
separate  drive  from  the  line  shaft,  or,  in  the  case  of  an  individual 
drive,  from  a  separate  motor.  With  a  single  motor  driving 
on  to  a  line  shaft,  each  section's  speed  can  be  adjusted  by 
means  of  a  belt  cone,  so  that  the  exact  difference  in  speed 
between  the  section  can  be  mamtained.  When  the  machine 
is  running  at  the  normal  speed  the  approximate  difference 
between  the  wire  sjieed  and  that  taken  on  the  reel  drum  is 
1|  per  cent.  This  may  be  taken  as  a  reasonable  figure.  There 
are,  however,  cases  where  2i  per  cent,  may  be  found  to  be 
quite  satisfactory.  In  designing  an  individual  drive  the 
author  recommends  the  former  figure  be  adhered  to,  so 
that  there  may  be  a  safe  margin;  any  increase  above  \\  per 
cent,  may  be  obtained  by  regulation.  The  application  of  a 
single  motor  does  not  present  any  great  difficulties  when 
dealing  with  a  "  news  "  machine.  It  is  necessary  to  allow  the 
machineman  to  speed  up  his  wire  to  about  half-speed  when 
a  new  wire  is  required  and  when  starting  up.  From  half-speed 
he  w'ill  speed  up  by  small  increments  of  not  more  than  3  ft. 
per  min.  to  the  iiormal  speed.  This  operation  may  take 
only  a  few  hours,  or  it  may  be  prolonged  for  a  considerable 


so  that  he  may  know  the  e.\act  speed  of  each  section  and  be 
able  to  adjust  the  speed  between  them.  In  order  to  keep 
within  the  range  of  speed  between  the  wire  and  reel 
drum,  the  motor  equipment  must  be  designed  so  that  each 
motor  or  section  will  keep  within  0-15  per  cent,  of  the  next 
section  speed.  In  order  to  take  care  of  any  possible  variation 
in  load  due  to  paper  breaks  it  is  necessary  to  maintain  a  constant 
speed  on  each  section,  with  a  sudden  variation  of  load  equal 
to  15  per  cent,  of  the  actual  working  power  when  the  speed  is 
set  at  any  point  between  one-half  speed  and  full  speed. 

These  conditions  are  somewhat  difficult  to  obtain  with  the 
usual  design  of  motors  and  rheostatic  control.  Means  must 
be  provided  to  interlock  the  system  electrically  or  mechani- 
cally, so  that  it  is  practically  impossible  for  the  speed  to  alter 
between  sections  unless  desired  by  the  machineman.  It  should 
be  possible  for  him  to  control  the  complete  system  or  each 
section  from  a  remote  control  board.  Safety  push  buttons 
should  be  located  on  various  points  of  the  machine  to  enable 
any  section  to  be  shut  down  in  case  of  emergency.  The 
control  board  should  also  include  a  recording  wattmeter  and 
a  recording  speed  indicator  to  enable  the  management  to  obtain 
the  power  cost  per  ton  of  paper,  the  operating  speed  and 
number  of  breaks.  By  eliminating  the  mechanical  drive  with 
its  shafting,  numerous  belts  and  gears,  a  considerable  saving 
in  power  may  be  obtained.  The  author  has  taken  numerous 
tests  and  considers  that  a  gain  of  20  per  cent,  of  the 
total  power  of  .the  machine  may  be  obtained  by  the  use  of 
individual  drives.  Added  to  this  gain  there  is  a  saving  on 
the  renewal  of  ropes,  belts,  &c.,  which  at  the  present  high 
prices  amounts  to  a  considerable  item. 


Feiiki-aiiv   1 1.   I'.i'il. 
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Via.  8  i.s  .1  I  uivc  tiiken  on  a  175  inch  "  news  "  luachinu 
during  the  .startinf;-ui>  period  ;  it  was  taken  witli  the  object 
of  securing  ii\forniation  regarding  the  variation  in  i)Ower  caused 
by  the  starting  of  the  various  sections  of  the  machine.  Tliis 
curve  may  he  taken  as  a  fnirly  re]>reseiitativ<-  case.  Larger 
variations  have  been  ol)taiiu'(l  on  some  macliines  due  to 
inetlicient  oiling  or  wear  in  tiie  bi'arings  and  to  an  attem])t  to 
accelerate  too  ra  pidly.  To  make  t  he  curve  more  clear,  numbers 
have  been  added  to  each  alteration  made  by  the  machineman. 
The.se  have  been  tubulated  together  with  the  corres])onding 
speed.  The  speed  during  the  whole  period  was  frequently 
adjusted  to  suit  the  operating  conditions, 

T.ARLE    r. 

I.  -MiU-hino  iiicitor  started -1" 

L.  Sofonrl  jux'Hs  startcf! ^*Io 

.'!.  Sccoad  )>ross  shut  ilowni  and  started     -1" 

4.    Iiu-liiii'4  second  pivss     ". '2\0 

.'i.   Second  eylindei's  started il() 

r..   Calenders  started ' -'•> 

7.   Ineliing  wire  -!•' 

s.   I'Mi'st  eylindei-s  started '. ^l-? 

'.I.    Iiieliing  second  press     .....y...  20R 

10.   Inching  third  press      ....;...\ 20.5 

II.  Inehing  wire 203 

12.  Iiu'liing  wire 203 

13.  Second  jiress  shut  down 20.5 

14.  Inching  wiiv     ■. 20ti 

1.5.  Tliii-d  press  shut  down    .....-; 200 

III.  Speeding  up 360 

17.  Third  |)ress  started      355 

15.  Wire  started     3.50 

U».    Fii-st  press  started 340 

2(1.  Speed  up  paper  on ..: 3G0 

21.  Kunniny  pa}>er  on  cylinders 360 

22.  I'aper  hreali  to  first-^iress 365 

23.  Paper  on  .^. 360 

24.  Paper  break  to  third  pres.9    ;.  364 

25.  Paper  on 36t* 

26.  Paper  break     i .-. 

27.  Paper  bivak  to  first  press 365 

28.  Paper  en :'fit> 

Table  II.  gives  the  brake-horse-povver  on  each  .section  of  a 
17.5  in.  "  news  "  machine  operating  at  a  constant  speed  of 
•5.50  ft.  ])er  minute.     They  will  serve  as  a  giiide  when  studying 


the  power  required  for  an  individual  drive.  Ample  margin 
must  be  provided  to  meet  the  varying  conditions  and  for  rapid 
acceleration  of  each  section  after  a  siiut  down. 

T.\I(1,E    II. 

n.ii.i'. 

Papei"  otV  niaehine •. -J 

Calenders   -^ 

Second  eylinders ■•■; •••  27 

Kirst  cylinder  ^6 

Third  pa'ss    -'' 

.Second  ]>ress      *•' 

First  press     '' 

Couch  roll  and  wire    '■ \^ 

Bottom  shaft  and  bells,  light  loa<led 52 

Total  power  of  machine  accounted  for  by  section.s 228 

Ai'tii:il  power  of  niotor-'lriviti"  iiii'lilne  2.30 

The  dilfercnce  between  the  power  accounted  for  aitd  the 
actual  i)Ower  may  be  due  to  the  increase  friction  losses  on  the 
.shafting  when  the  machine  was  operating  under  full-load 
conditions. 

JIK-REKLER.S. 

From  the  calendei.  reel  drum,  the  ])aper  rolls  arc  taken  to 
the  re-reeler.s  for  cutting  up  to  the  size  required.  Variable 
speed  motors  are  required  for  this  purpo.se.  They  can  be 
geared  or  a  suitable  chain  drive  may  be  used.  Although  the 
load  is  somewhat  intermittent  a  continuous-rated  motor  should 
be  used  for  this  ])urpose.  There  are  a  large  number  of  sizes 
made  requiring  ])Dwer  from  9  B.n.p.  to  .^.^  h.ii.p.  A  re-reeler 
of  the  usual  pattern  to  take,  say,  170  in.  roll  of  paper  and  a 
speed  equal  to  1,000  ft.  per  min,  woidd  require  2.')  b.h.p.  to 
.5.5  B.ir.P. 

Conclusion. 

There  are  numerous  pumps  and  auxiliary  jdant  in  a  pajjcr 
mill  which  can  be  electrically  driven.  They  do  not  require 
any  special  consideration  in  this  article.  The  author  has 
refrained  from  dealing  with  advantages  and  disadvantages  of 
either  alternating  current  or  direct  current  system.  But  now 
that  it  is  possible  to  obtain  an  alternating  current  variable 
speed  motor  which  will  satisfy  all  the  recpiirements  of  i>a])cr- 
mill  work,  there  ought  to  be  a  great  field  for  this  systenL 


The   Institution   of   Electrical    Engineers. 


Judging  from  the  general  cotn-se  of  the  proceedings  at  the  meeting 
of  the  [nstitiitinn  of  Klectrical  Engineers  on  .lanuary  27,  members 
turned  with  relief  from  the  discussion  of  more  or  less  hypothetical 
distribution  pi-oblenis  to  a  consideration  of  the  more  practical 
(piestion  of  the  tenip.erature  limits  of  large  alternators.  But  while 
the  greater  liveUness  of  the  discussion  was  very  apjaient,  there 
is  still  a  pleasing,  l)ut  rather  unnecessary,  diffidence  on  the  part 
of  the  audience  to  taking  their  places  in  the  front  seats.  When,  as 
on  this  occasion,  the  author  rcijuir  s  the  "■  blacking  out  "  of  all  th- 
illumination  for  the  exhibition  of  slides  at  the  very  beginning  of 
the  me  ting,  tlie  similarity  of  the  '•C'ivils"  theatre  to  a  theatre  of 
a  lighter  kind,  with  the  occupants  of  the  stalls  coming  in  late  and 
people  standing  at  the  liaek  of  the  pit,  Is  evident. 

i^  Long  Ballotixg  Li.st. 

In  iierforming  the  familiar  business  of  apjiointing  scrutincer.s 
for  the  ballot  of  candidates  for  election  and  transfer  th  Presidknt 
pointed  out  that  the  list  before  the  meeting  that  evening  contained 
no  less  than  oot)  names.  The  Institution  of  Electrical  Engineers, 
as  we  all  know,  is  already  the  largest  of  the  technical  societies,  but 
this  figure  makes  it  evident  that  its  growth  has  rot  yet  ceased. 
It  is  further  clear  that  in  spite  of  all  the  criticisms  which  have  been 
levelled  at  it  during  the  last  few  weeks  it  at  least  has  a  certain 
usefidness  for  menil)ers  of  th?  electrical  engineering  profession,  or 
why  should  they  trouble  to  join  '! 

In  oi)ening  the  discussion  on  Jlr.  G.  A.  Juhlin's  I'aperon  "The 
Temp  raturc  Limits  of  Large  Alternators,'  an  abstract  of  which 
ap|)eared  in  our  issue  of  .lanuary  28,  the  Presiuent  said  that  with 
the  present  cost  of  generating  plant  it  was  of  the  utmost  importance 
to  obtain  the  highest  loading  possible  without  running  umiecessarj' 


risks.  We  are  glad  to  find  he  was  in  agreement  with  the  suggestion 
that  has  already  been  made  in  The  Electrici.vn  that  all  concerned 
should  make  a  point  of  obtaining  more  knowledge  on  this  im])ortant 
question  bv  thoronghlv  testing  some  machines  on  a  practical  scale. 
He  went  a  step  further  and  hinted  that  Mr.  Mcrz,  who  had  ali-eady 
given  the  greatest  assistance  to  the  cable  industry  by  taking  certain 
risks -with  pressure  and  heat  loadings,  was  the  person  to  do  this. 

The  Effect  of  Temper.\ture  on  Cost. 
.Mr.  C.  H.  Merz,  who  we  shoidd  like  to  see  a  more  frequent 
attendant  and  spsaker  at  the  I.  E.E.  meetings,  followed  the  President 
in  calling  attention  to  the  decrease  in  cost  and  increase  in  output 
which  could  be  obtained  by  adopting  .Mr.  .Iidilin's  suggestions,  and 
added  that  few  machine  users  would  hesitate,  after  the  author's 
Pa|x>r,  to  adopt  a  definite  total  temperature  as  a  basis  rather  than 
a  more  or  less  artilicial  temperature  rise.  1'here  should  also,  he 
thought,  be  little  hesitation  in  placing  temiierature  detectors  in 
alternators,  for  such  a  step  would  mark  a  gi-cat  advance  in  the 
manufacture  of  these  macliines.  He  then  speculated  on  the  possible 
ertect  on  other  parts  of  the  machines  of  working  at  a  Iiigher  copper 
temperature.  Would  the  iron  and  insulation  thereby  come  within 
the  danger  one  ?  Although  there  might  not  have  been  a  great 
icducticn  in  the  number  of  failures  during  the  last  five  years,  there 
had  certainly  been  a  great  reduction  in  the  number  of  failures 
that  could  be  ascribed  to  excessive  t?mperature.  If  there 
had  not  been  a  reduction  in  the  total  number  of  failures, 
that  might  lie  attributed  to  the  harder  conditions  under  which  the 
machines  had  been  working.  (Mr.  iMer  was  hypothetical  about 
all  this.)  Inthepast,  manufacturers  had  been  allowed  to  fill  in  the 
figures  for  the  steam  consumption  that  thejr  guaranteed  and  he  did 
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not  see  why,  for  a  given  size  of  machine,  they  should  not  also  be 
allowed  to  state  the  temperature  at  which  it  could  be  worked. 
This  is  a  hint  which  might  be  followed  up. 

ExpAN.sioif,  Vibration  akd  Dirt. 
From  the  compliments  of  Mr.  C.  H.  Merz  we  passed  abruptly 
o  the  criticism  of  Mr.  R.  Orsettich,  who,  speaking  fast  and  in  a 
rather  low  tone  of  \oice,  did  his  best  to  pierce  several  joints  in 
Mr.  Juhlin"s  armour.  He  objected  that  the  results  given  by  the 
author  from  tests  on  specimen  windings  would  not  be  obtained  under 
actually  working  conditions  in  the  machine.  He  pointed  out  that 
tests  of  bending  stresses  alone  had  been  made,  but  expansion,  which 
with  a  machine  running  at  100  ('.  might  be  as  much  as  .3  mm.  on 
the  copper,  could  not  lie  thus  cavaUerly  dismissed.  As  the  copper, 
the  insulation  and  the  core  all  expanded  at  different  rates,  there 
must  be  a  certain  amount  of  relative  movement  between  them 
leading  to  depreciation.  Moisture,  which  occurred  in  great  quantities 
especially  with  artiticial  cooling,  had  also  been  ignored,  although 
laboratory  exjxriments  showed  that  the  insulation  of  a  coil  could 
absorb  about  10  per  cent,  of  its  own  weight  of  moisture  when 
immersed  in  a  jjerfectly  saturated  atmosphere.  Dirt  was  another 
factor  which  had  not  been  taken  into  account.though  the  presence  of 
metallic  dust  might  have  a  great  effect  on  life.  Dirt  in  itself 
increased  the  temperature  of  various  parts  of  the  machine  .by 
filling  the  ducts  and  covering  the  cooling  fins,  and  it  would  be 
found  that  after  three  or  four  years  the  machine  was  ojierating 
at  a  much  higher  temperature  than  it  had  been  on  test. 
Mr.  Orsettich  showed  himself  one  of  the  conservatives  in  this  matter 
of  temperature  rise  and  warned  the  meeting  against  the  adojrtion 
of  a  new  policy  on  wliich  there  was  little  available  experience.  The 
author's  idea,  he  said,  seemed  to  be  to  employ  higher  temjieratures  . 
so  that  larger  machines  could  be  made,  but  if  the  table  in  the  Paper 
were  correct,  the  average  size  of  machines  was  decreasing. 

The  Duty  of  the  Operating  Engineer. 
A  supporter  of  the  author  was  to  be  foimd  in  the  next  speaker, 
Mr.  F.  H.  C'lopgh.  who  said  that,  in  the  past,  madunes  had  often 
been  worked  at  higher  temjjeratures  than  was  generally  realised. 
At  the  same  time,  he  did  not  go  all  the  way  with  Mr.  Juhlin  in 
thinking  that  it  was  adWsable  to  emi^loy  such  high  temperatures 
in  th&  stator  windings  at  once.  The  stator  would  always  be  cooler 
than  the  rotor,  and  he  would,  therefore,  be  inclined  to  apply  the 
limits  given  by  the  author  to  rotors  rather  than  to  stators.  Mecha- 
nically, the  stator  was  not  limited  in  the  same  way  as  the  rotor, 
as  there  was  more  room,  its  deep  slots  gave  it  a  considerable  advan- 
tage and  its  greater  reactance  also  made  it  safer.  Mr.  dough  was 
one  of  those  who  looked  to  the  operating  engineer  to  ])ro\'ide  from 
his  exjierience  information  which  would  determine  the  performance 
of  alternators,  and  so  allow  reUable  guarantees  to  be  given. 

The  Drawback  of  Laboratory  Experiment.s. 
The  next  speaker,  ;\lr.  J.  Shepherd,  remarked  that  the  Paper 
\\as  \-ital  rather  than  academic,  thus  enunciating  the  genesis  of  a 
thought  which  the  Papers  Committee  might  consider  in  its  various 
bearings.  The  thermo-couple  did  not  wholly  find  favour  in  his 
sight,  as  it  did  not  necessarily  indicate  the  highest  temperature 
that  the  copper  reached,  as  would  be  seen  by  reference  to  a  Pajjer 
read  by  Mr.  Xewbury  before  the  American  Institute  of  Electrical 
Engineers,  in  which  doubts  had  been  cast  on  this  apparatus  when 
used  for  measuring  the  temperature  at  the  bottom  of  the  slot  or  at 
the  top  of  the  slot  between  the  winding  and  the  wedge.  Economi- 
cally higher  temperatures  might  mean  a  saving,  but  at  the  same  time, 
as  he  very  justly  pointed  out.  we  could  not  afford  to  sacrifice  the 
running  safety  of  a  machine  by  suddenly  forcing  up  its  working 
temperature.  Jlr.  Shepherd  agreed  with  Mr.  Orsettich  that  the 
authors  exjieriments  did  not  really  show  what  was  happening  to  the 
insulation.  Treating  the  winding  as  a  bar  excluded  all  risks  due 
to  failure  at  the  joints,  which  increased  with  temperature  and  vibra- 
tion. If  the  insulation  was  restricted  to  its  legitimate  use.  that  is 
to  insulate  and  transmit  heat,  then  something  would  have  to  be  used 
to  bind  the  insulation  tightly  against  the  metal.  Higher  tempera- 
tures than  at  present  employed  could  then  be  used,  as  the  insulation 
proper  would  be  relieved  of  vibration  stresses.  He  saw  no  reason 
why,  if  some  method  for  holding  the  insulated  bars  together  in  a 
more  efficient  fashion,  as  in  a  commutator,  could  he  devised,  tem- 
}jeratures  of  200^0.  should  not  be  employed  with  safety. 

It  Avas  interesting  to  note  how  the  speakers  warmed  up  to  their 
subject  as  they  went  along,  and  how  the  real  practical  value  of  the 
points  at  issue  produced  an  eloquence  which  has  been  singularly 
absent  from  many  of  the  meetings  heretofore. 

The  Impeachment  of  Standards. 
Dr.  S.  P.  Smith  opened  his  remarks  with  the  good  point  that  the 
standards    recommended    by   the    British    Engineering    Standards 
Association  were  not  those  used  bj-  consulting  engineers  and  other 


buyers  of  electrical  machinery,  thus  impeaching  the  value  of  a 
standard  which  nobody  employs.  He  did  not  attempt  to  apportion 
the  blame  for  this,  but  said  tha'  agreement  ought  to  be  reached 
and  rules. to  which  they  could  all  work  laid  town  and  kept 
well  up  to  date.  At  present  the  thermo-couple  was  the 
best  equipment  they  could  use  for  measuring  alternator  tem- 
peratures, though  it  had  grave  objections  from  the  manu- 
facturers' point  of  view.  The  increased  lo.sses  in  the  copper  for 
any  suggested  arrangement  of  ventilation  could  be  pretty  closely 
calculated  from  Fields  curves;  but  imlcss  the  tempe;atui'e  along 
the  core  wa.s  known  it  was  impossible  to  say  whether  the  insulation 
between  the  stam])ings  was  being  run  at  too  high  a  tem})erature,  and 
imtil  the  existing  temperatures  were  known  it  Avould  not  lie  safe  to 
increase  the  present  limits.  The  point  about  expansion  made  by 
Mr.  Orsettich,  Dr.  Smith  considered,  was  really  an  argument  in 
favour  of  using  temperature  detectors,  while  the  present  problem 
of  the  designer  to  reduce  losses  to  get  the  largest  possible  output 
would  be  solved  by  the  use  of  the  same  sort  of  equipment.  Altogether. 
Dr.  Smith,  while  considering  in  some  things  the  Pajjer  went  too  fai-, 
also  seemed  to  think  that  in  some  others  it  did  not  go  far  enough, 
therefore  achieving  a  nice  balance  of  opinion.  And  he  added  that 
it  would  be  unwise  to  increase  the  temjjerature  limits  mitil  we  knew 
more  about  what  was  happening  in  the  machine,  thus  subscribing 
to  what  was  a  pretty  general  view. 

Mica  In.sulation  .^nd  Higher  Temperatures. 
Mr.  A.R.  Everest  said  that  the  question  of  higher  tem[)eratures 
recjuired  consideration  from  two  points  of  view.  The  first  was 
associated  with  the  adoption  of  new  methods  of  measurement,  and 
the  second  had  reference  to  the  introduction  of  new  materials.  The 
use  of  mica  insulation  natiually  meant  higher  tcmjjeratures.  but 
neither  of  these  two  considerations  really  predicated  any  suggestion 
of  a  depai-ture  from  existing  practices.  There  was  a  third,  however, 
that  chd  make  for  this  change.  Embedded  temjx-rature  detectors 
could  only  be  used  commerciallj-  on  stators,  and  not  on  revolving 
parts,  mtliout  a  good  deal  of  trouble  and  sjx'cial  apparatus.  Mr. 
Juhlin  seemed  to  have  fallen  between  two  stools  with  regard  to  }iis 
figures  for  temjierature  limits.  The  International  Electrotcchnical 
Commission  decided  not  to  establish  temperature  limits  for  materials 
themselves.  The  British  standardisation  rules,  which  followed 
International  practice,  give  a  temjjerature  limit  of  115  deg.  for 
a  certain  section  of  mica.  In  the  American  Institute  rules  the 
figure  was  125  deg.  By  subtracting  10  deg.  for  the  method  of 
mea,surement  practical  agreement  was  obtained,  though  for  another 
method  of  measurement  some  other  figure  would  have  to  l>e  sub- 
tracted. He  thought  that  the  conclusions  which  had  been  drawn 
about  the  machines  at  Niagara  were  misleading.  There  was  sufficient 
mica  in  those  machines  which  operated  at  2.000  volts  to  withstand 
8  to  10,000  volts  during  constant  running.  But  even  with  them 
there  had  been  frequent  lareakdowns.  while  in  an  adjacent  power 
'house  where  there  were  some  low  voltage  machines  with  no  mica  in 
them  there  had  only  been  one  failure,  and  that  due  to  an  0]X?rator  s 
mistake.  'Sir.  Philip  Torchio,  discussing  ]\lr.  Xewbun's  Paper 
before  the  American  Institute  of  Electrical  Engineers  in  1915,  put 
the  final  tem])erature  limit  for  mica  at  125  deg.,  but  later  on  he 
accepted  l.oO  deg.  on  condition  that  a  6,600-volt  machine  in  question 
was  tested  up  to  .30,000  volts.  The  heavy  shock  this  meant  might 
easily  lead  to  other  trouble. 

Temperature  Limit.s  and  Reliability. 

Mr.  A.  B.  I'lELD  ranged  himself  on  Mr.  Juhlin's  side.  Our  ideas 
on  the  subject  of  temperature  limits  should  be,  he  said,  brought 
up  to  date,  as  a  result  not  only  of  the  authors  experiments  but 
of  his  own  experience  in  the  States.  He  made,  what  at  first  sight 
seems  a  paradoxical  point,  that  in  limiting  the  manufacturer  too 
closely  in  the  matter  of  temj)erature  the  purchaser  would  Ije  getting 
a  machine  which  would  be  less  reliable  and  frequently  less  efficient 
than  would  otherwise  be  the  case.  In  this  country  turbo-generators 
running  at  3,000  revs.  ])er  min.  with  a  capacity  of  lO.OiXt  kw.  to 
12,000  kw.  and  insulated  in  a  modern  way  (that  is  almost  entirely 
with  mica  and  asbestos)  would  supply  practically  all  the  electrical 
demands  that  were  reqiured.  In  such  cases  the  structure  of  the 
machines  would  be  uiuch  more  reliable  if  reasonable  temjx^rature 
rise  were  allowed,  and  the  designer  would  be  discouraged  from  using 
all  sorts  of  schemes  of  freak  ventilation.  Rotors  should  be  as 
little  ventilated  as  possible,  while  to  limit  the  rotor  temjwrature 
too  much  simply  meant  the  distortion  of  design.  A  great  deal 
had  been  said  abo\it  the  usefulness  of  the  American  Institute  rules, 
but  a  little  footnote  indicated  that  they  did  not  always  represent 
the  basis  on  which  the  machines  were  sold. 

Mr.  H.  W.  Taylor  rather  gave  away  secrets  by  saying  that 
operating  engineers  were  probably  running  their  machines  at 
higher  temperatures  than  they  thought.  Five  or  seven  year^^ 
ago     manufacturers     had     been    rather    surprised    to    find    what 
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ti'iii|KTatiiros  wciv  irathcd  hy  tlicir  iniichiiK's,  and  when 
tlio  (|iiestioii  caiiic  up  of  cimstructing  laigci-  inacluiu-s  they  revised 
the  details  of  their  designs  so  that  the  tem]ier.aures  should  Ije 
loss.  Modein  large  Tiiaehiiies,  thei-efoit",  wei-e  cooU'r  than  the  old 
maehiiics,  so  that  lie  felt  that  though  it  was  not  altogetner  nocessaiy 
to  go  all  the  way  with  Mr.  .luhliii.  o|xiating  engineere  ndght  well 
taUe  the  risk  of  using  higher  temperatures  than  the  jjresent  Kngiueer- 
ing  Standards  rules  allowed. 

The  author  then  read  a  letter  from  I'rof.  Mii.KS  W.M.KKK  whieh 
dealt  with  tlie  ealciilation  of  teni[K'rature  distribution  within  a 
eonduetur  when  heat  was  being  eondueted  along  both  the  eon- 
duetor  itself  and  through  the  walls  of  the  eontaining  tube.  A 
eurve  was  shown  of  a  stator  70  in.  wide,  having  miearta  tubes 
3  nun.  thiek,  enelosing  6  sq.  mm.  of  eopfK-r  with  a  periphery  of 
l.'JS  em.  This  curve  showed  that  at  the  eentrc  of  the  maehine 
the  temperature  rise -of  the  conductor  was  125'C".,  or  only  2  deg. 
lower  than  the  temperature  whieh  would  actually  bo  obtained 
if  there  were  no  conduction  of  heat  along  the  copper  at  all.  In  a 
machine  :V2  in.  long  and  having  a  miearta  tube  4  mm.  thick,  with  a 
current  density  of  .",00  amperes  per  square  eentirui  tre,  the  d  op  in 
temperature  at  the  centre  of  the  machine  due  to  conduction  along 
the  copper  woulil  be  found  to  be  35^('. 

A   (i()()l>  AuCt'MENT   t'OR  TEMrKR.VTURE  UkTEITOUS. 

I'lie  AvTHOR.  in  reply  to  the  discussion,  showed  himsel  quite 
miwrung  by  the  many  criticisms  which  had  been  levelled  a?  the 
details  of  his  Paper.  He  reiterated  that  we  were  already  operating 
machines  at  temperatui-es  qnite  as  high  as  those  he  had  suggested 
without  any  bad  ett'ect  on  the  iron,  while  the  insulation  would  not 
be  damaged  by  considerably  higher  values  than  those  common 
to-day.  On  tlie  failures  question  he  pointed  out  that  although 
the  nmubcr  of  failures  might  not  be  falling,  the  machines  were 
becoming  much  larger,  and  therefore  the  failures  jcr  kilowatt 
wei-e  considerably  less.  He  did  not  share  Mr.  Orset'ach's  fore- 
bodings as  regards  expansion  troubles  and  thought  that  the  same 
speaker  in  dealing  with  dirt.  Hit  ration,  &c.,  had  put  forward  the 
best  arguments  of  the  evening  for  measuring  tempt  raturs  by 
embeilfled  detectors.  He  emphasised  the  fact  that  mica  would 
withstand  the  temperatures  he  had  given  in  the  Paper  and,  that 
without  wishing  to  rush  up  the  maNinium  now  employed,  advantage 
should  be  tak(  n  of  i  his  fact.  The  effects  due  to  vibration  were 
not  going  to  be  very  dilTerent,  whether  the  teni]  erature  w<"s  \2r:  deg., 
loOdeg.  or  IfiOdeg..  though  the  higher  the  ):erctntage  of  mica 
employed  the  better  the  bar  would  withstand  mechanical  stresses. 
He  agreed  with  Mr.  Kvercst  that  o\ir  standards  should  be  revised, 
and  with  Mr.  Field  that  in  many  cases  mechanical  consider." tiops 
wero  more  im|)ortant  than  tcmjjcrature  limits. 

DISCUSSION  AT  MANCHESTER. 

Mr.  .Tchlin's  Pajier  was  also  discussed  in  Manchester  on  .January 
2.")th.  We  give  an  aecoiuit  of  the  remarks  of  the  various  speakers 
below. 

Prof.  Miles  \V.\lkek  said  that  the  Pa];er  was  important  as  defin- 
ing more  i)recisely  the  operating  limits  of  mica  insulation  and  illus- 
trating the  enormous  value  of  a  well  organised  experimental  depart- 
ment in  a  large  works.  The  curves  of  temperature  drop  along 
eonductoi-s  of  dilTerent  lengths  assiuned  that  all  the  heat  travelled 
along  the  copper,  but  an  analysis  could  readily  be  made  to  cover 
the  heat  How  through  the  insulation.  The  influence  of  the  cooler 
ends  in  a  short  conductor  was  very  marked.  [See  also  above.) 
Everything  was  gained  by  working  with  a  hot  rotor,  but  this  was 
not  the  case  with  the  stator.  Kddy  currents  in  the  copper  increased 
with  the  tem|K>rature,  and  under  existing  conditions  the  reduction 
in  losses  by  the  use  of  extra  eopjjer  amply  covered  its  anniial  cost. 
The  problem  should  be  considered  not  only  from  the  point  of  view  of 
manufacturing  cost,  but  ol  ultimate  cost  and  efficiency,  which  did 
not  receive  from  ])urchasers  the  consideration  it  deserved.  The 
Paper  would  reassure  many  operating  engineers. 

Dr.  S.  F.  BARcr.AY  suggested  that  the  hottest  spot  in  the  rotor 
winding  would  be  much  liotter  than  the  temperature  given  by  the 
increase  in  resistance.  The  expansion  of  copper  at  high  temperatures 
had  to  lie  considered.  He  advocated  relial)ility  as  the  main  con- 
sideration and  an  increase  in  the  alternator  cost  to  give  better 
reliability  would  be  well  worth  while  if  it  prevented  breakdowns. 

Limitation  by  Specification. 
Mr.  A.  B.  FiKLD  said  that  the  manufactin-er  was  unduly  limited 
by  specifications  drawn  u])  by  clients,  and  in  specifying  a  low  tem- 
perature rise  the  manufacturer  was  compelled  to  give  a  I  ss  reliable 
machine  than  would  otherwise  lx>  the  case.  The  temperature  limits 
intrcchiced  by  insulation  and  by  the  consideration  of  ultimats  ecst 
raised  by  Prof.  U"alkei'  were  two  diffei-ent  things.  It  did  not  pay  to 
run  a  rotortomore  than  1 10  to  120"('.  rise,  which  meant  an  increase 
of  40  to.50  percent. in  re.sistame.     The  insulation  pre.sented  no  difli- 


( idty  under  these  conditions.  With  (ferencc  to  ;  tandiidisation 
ri  I  s,  it  was  not  sufficiently  realised  in  his  c  untry  that  the  rules 
adopteil  by  American  manufactui'crs  weie  not  adhired  to  in  ])iactice. 

i\lr.  .1. -A.  KivsKU  said  that  the  new  H.E.S..\.  ules  meant  laiger 
machines  than  the  old  rules,  and  his  was  confirmed  by  tin  relative 
prices.  The  adojition  of  higher  temjx  laturcs  would  nsult  in  better 
designs,  high  r  t  flicicu;  ics  ard  lower  costs. 

Mr.  A.  K.  Clayton  said  that  the  Pajier  would  c  ou\  ince  purehaser-s 
of  machines  that  theriiujineter  readings  were  hopeless,  and  asked 
why  the  author  preferred  thei-mo-couples  to  the  resistance  thermo- 
meter, which  was  nior-e  robust. 

Increase  ix  the  Size  he  Fh.tehs  Xecessakv. 

.Mr.  (A.  F.  Sills  asked  what  was  the  infiuence  of  high  temperatures 
on  Paper  insulation  in  laminations,  and  on  core  belt  expansion. 
Air  litters  would  have  to  be  larger  if  higher  temijcratur-es  wei-e 
;  <lopted.  .Machines  with  the  ])i-r,])osed  i-ating  might  be  sold  in  foreign 
nurrkets,  but  were  not  likely  to  be  adojitcd  in  this  ccimtry. 

-Mr.  B.  (i.  CiirRCUEK  .said  that  the  thermo-couples  were  more 
rob  st  han  resistance  thermcmet' rs,  which  required  finer  wire. 
Temperature  determinations  by  thermometer  even  for  Hat  surfaces 
were  liable  to  errors,  esj;ef  ially  if  the  thermometer  was  shield  d  from 
the  hot  s\ir'face  by  a  pad.  In  such  ca:.es  thein;o-couples  should  lie 
sweated  to  the  surface. 

Mr.  T.  Baxendale  thought  the  cITect  of  a  wet  filter  at  high 
temperatures  would  be  more  marked  and  the  influence  of  the  heat 
would  open  joints  in  end-eonnectois  ai.d  damage  end-connector 
insulation. 

Kii_NNiNc;  Fn'iciENc  v  v.  Capital  Cost. 

Mr.  F.  VValkeu  said  that  under  certain  eonditi'Jns  elhciency  in 
runningmightmcre  hanolTset  capital  cost  from  the  peiint  of  view  of 
cost  per  unit  of  output. 

Mr.  H.  .loHNsoN  said  that  the  adoption  of  higher  tcm]ic-ratures 
would  force  manufacturers  to  use  mica  and  increased  leliability 
would  follow  autoiiratically. 

The  AtmioR,  in  reply,  said  that  high  temperatures  had  been 
obtainetl  and  woulfl  continue  to  be  obtained  in  alternators.  A 
40  deg.  I'ise  orr  the  oirtside  nreant  a  big  rise  in  the  winding.  He 
claimefl  that  a  high-terrrperatrue  irrachine  would  be  more  eilicient 
than  a  low-temperatur'e  machine.  The  slight  swi  lliirg  of  the  insu- 
lation in  the  slots  gave  the  conductor  a  little  ela.sticity  to  accommo- 
date copper  expansion.  In  the  core,  the  core  expanded  with  the 
bolt.  One  American  company  was  varnishing  its  lanrinations. 
A  mo  e  efficient  machine  woirld  r-equii'e  a  smaller  and  not  a  larger 
air  filter.  It  was  not  practicable  to  differentiate  Ix-twecn  machines 
for  home  and  foreign  markets. 


RaiHvay  Telephone  and  Telegraph 
Systems. 


By    -M. 


TWEEDIK.    A.AI.I.K.E. 


The  corrrmurticatiorrs  jrrovided  on  a  railway,  while  not  occirpving 
arc  outstanding  positron  irr  the  working  of  it.  do  play  an  important 
but  unassuming  part  in  its  eternal  economy.  It  has  been  said 
that  "■  evil  communications  corrupt  good  manners."  This  could 
be  paraphrased  to  read.  ■  evil  coirrnrunications  coinrpt  good  train 
working." 

During  the  jrast  l.>  \ears  the  de\elopment  of  the  use  of  the 
telej)hone  for  jruiely  traffic  movements  has  increased  enormously 
throirghoirt  the  world,  by  the  institution  of  Control  systems.  At 
the  same  time,  the  telephonic  communications  between  the  chief 
officer's  of  a  railway  aird  the  districts  anri  departrrrents  have  been 
greatly  irrrproved  and  developed.  Irr  addition,  the  use  of  the 
single  rreedle  telegraph  instrument  for  comnumieation  betwecMi 
signal  bo.xes  and  their  stations  is  being  gradrrally  dispensed  with 
anel  bo,\-tc-bo.\  telephones  and  oirriribrrs  cii-cuits  installed. 

The  essence  f)f  gocjd  railway  telephonic  and  telegraphic  communi- 
cation is  that  the  two  points  must  be  able  to  get  into  touch  without 
delay  and  that  speech  or  messages  can  be  cleai-ly  under-steicxl. 
Delay  in  getting  into  toirch  with  the  right  man  or  station  may 
easily  result  in  elelay  to' trains. 

General  Fevtures. 
.•\  gener-al  feature  of  a  railway  telephone  circuit  is  that  there  are 
a  number  of  stations  on  the  same  line  wires.  As  rrrany  as  .12  stations 
have  tjeen  so  arranged,  but  this  is  exceptional.  In  its  simplest, 
form  the  calling  signal  is  by  Irell  and  code  ringing.  With  more 
than  six  stations,  the  ringing  becomes  a  nuisance  and  some  form 
of  selective  ringirrg  has  to  be  adopted.  The  diftert  nt  systems  of 
selective  ringing  ar-e  ingenious,  and  in  most  cases  com])licated,anfl, 


198 


THE  ELECTRICIAN. 


February  11,  1921. 


in  consequence,  the  workniansliip  in  the  telephones  is  required  to 
be  of  a  high  order  to  ensure  faults  being  few  and  far  between. 
Selective  ringing  can  be  obtained  by  the  introduction  of  double 
polarised  rela\-s  in  the  telephones,  each  relay  being  so  connected 
that  it  only  responds  to  a  current  in  a  certain  direction  and  correct 
sti'Cngth.  Again,  relays  to  respond  only  to  alternating  N-ibratory  or 
direct  em-rents  can  also  be  adopted.  Step  by  step  selecting  relays 
are  also  in  use.  Generally  sjjeaking,  the  selective  system  consists 
of  turning  a  rotary  segmental  switch  or  '"commutator"  to  such  a 
position  that  the  required  battery  connections  are  made,  and  then 
by  closing  the  circuit  to  energise  the  particular  delay  at  the 
'•  called  ■'  station,  wliich  in  turn  rings  its  bell  Ijy  a  local  circuit. 
A  mi.xture  of  selective  and  code  ringing  can  also  be  adopted. 

In  many  of  the  above  systems  it  is  necessary  to  listen  in  on  ihe 
line  before  calling  up,  and  to  be  careful  to  harg  up  the  receiver, 
after   a  conversation  is   finished.     Secrecy  cannot,   of   course,  'be 
obtained  on  selective  or  code  ringing  circuits. 

The  Control  System. 

In  the  control  system  the  problem  is  somewhat  diiferent.  The 
conditions  required  are  that  the  controller  can  call  up  any  station 
direct  and  that  any  Station  can  call  up  liis  controller  direct,  but 
stations  cannot  call  each  other.  The  different  control  hues,  6  to 
12  or  more,  mth  up  to  ,32  stations  on  each,  are  led  direct  on  to  a 
switchboard  on  the  controller's  desk.  Where  more  than  one  desk 
is  in  use  the  connections  are  arranged  in  multiple,  so  that  another 
controller  can  deal  with  a  call  when  another  is  already  engaged. 
Lamp  signalling  is  adopted  on  the  control  board,  but  bell  ringing  at 
the  .stations.  Red  and  white  lamps  are  employed  to  indicate  a 
call  and  "  engaged  line  "  signal  respecti\'ely.  In  some  control 
offices  the  controllers  have  their  duties  divided,  and  in  order  to  get 
on  to  the  right  man  direct,  a  selective  device  for  the  controllers' 
desks  is  also  pro\-ided.  Two  push-buttons  on  the  station  telephone 
allow  this  to  be  done. 

The  latest  control  systems  are  •^^•orked  on  the  central  battery 
system  at  24  volts  for  the  lamps.  Separate  batteries  are  required 
for  working  the  ^bratory  ringers  and  for  providing  the  high  voltage, 
up  to  40  volts  to  earth  on  either  polarity,  for  the  selecting  stations. 


For  general  communication  purposes  all  types  of  telepliones  will 
be  found.  At  important  stations  on  the  big  railways  C.B.  telephone 
exchanges  are  i)ro\idcd  with  adequate  trunk  lines  to  other  important 
points  and  junction  lines  to  the  local  P.O.  exchange.  Magneto 
boards,  cordless  and  with  cords,  and  many  other  tj-pes,  generally 
obsolete,  will  be  foiind  working  well  and  doing  what  is  required  of 
them  satisfactorily. 

Telegraph  Developmekts. 

While  the  telegraph  is  not  developing,  it  still  plays  an  im])Ortant 
part.  Trunk  telegi-aph  lines  between  big  townis  exi.st,  with  sounders 
working  simplex,  duplex  and  quadruplex,  as  the  case  may  tc. 
Railways  accept  public  telegrajih  traffic  for  the  Post  Office,  which 
messages  are  transmitted  by  sounder  or  telephone  to  the  local 
postal  telegraph  office.  There  still  exist  many  local  single  needle 
telegraph  circuits  working  between  A\ayside  stations  with  up  to  i^O 
instruments.  Superimposing  of  telephones  On  block  wires,  electric 
train  staff  wires,  telegraph  and  telephone  circuits  is  largely  resorted 
to,  to  effect  economy  in  line  corustruction.  For  successful  working 
this  requires  a  high  standard  of  maintenance,  which  is  generally 
obtained. 

Administration  Abr.^ngements. 

The  administration  of  railway  telegraph  and  telephone  systems 
is  not  carried  out  in  a  uniform  manner  on  all  railways.  On  some 
railways  the  telegraph  department  deals  with  the  operating  staff' 
and  their  work  as  well  as  construction  and  maintenance  Avork,  and 
the  telegraph  superintendent  is  responsible  direct  to  the  general 
manager.  On  other  railways  tliis  work  comes  under  the  company's 
electrical  engineer,  but  the  operating  staff  and  their  work  imder  an 
officer  in  the  traffic  department.  Yet  again,  the  signal  department 
is  reiponsible  for  communications  as  far  as  construction  and 
maintenance  is  concerned,  the  operators  being  under  the  traffic 
department.  Where  there  is  a  telegraph  section  in  the  traffic 
department  the  preparation  of  new  schemes  and  alteration  to 
existing  schemes,  together  with  the  preliminary  negotiations,  is 
carried  out  by  them.  The  technical  side  of  the  work  is,  however, 
left  entirely  to  the  construction  and  maintenance  department,  who 
act  as  ad\isers  to  the  General  Manager  on  matters  of  this  nature. 
On  small  lines  the  work  is  sometimes  in  the  hands  of  contractors. 


The   Physical   and    Optical    Societies'   Annual 

Exhibition, 


(Continued  from  p.  133.) 

FOSTER  INSTRUMENT  COMPANY. 

The  Foster  Instrument  Company  showed  a  selection  of  their 
well-laiown  pvTometers  and  mechanical  testing  apparatus 


SECTION  ON  B-B 


Fig.    20. — Details    of 
"Resili.\"  Movement. 


PLAN 


are  avoided.  In  many  delicate  instruments  the  effect  of  a  slight 
jar  may  be  sufficient  to  danuige  the  tine  pivot  point  by  bringing  it 
it  forcibly  against  the  conical  jewel,  but  in  the  '"Re.silia"  design 
the  pivot  and  jewel  camiot  be  separated  and  therefore  cannot 
strike  each  othei-. 


The  construction  adojjted  in  their  "  Resilia  "   millivoltmeter  is 
of  interest,  as  it  provides  a  means  by  which  the  effects  of  vibration 


Fig.  21. — Patent  "Resili.\"  Movement. 

This  construction  is  indicated  diagramatically  in  Fig.  20.  The 
coil  1  carries  inturned  pivots  2,  having  their  bearings  in  the  conical 
jewels  3.  These  jewels  are  mounted  upon  a  staff  4,  which  itself  is 
very  light  and  winch  is  held  in  position  relatively  to  the  core  6 
by  the  light  springs  5.  Any  jolt  of  the  instrument,  therefore,  will 
move  the  whole  system  of  coil,  pivots,  jew-el  and  staff,  and  it  is 
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impossible  for  the  pivots  to  strike  a  blow  on  tlio  jewels.  The 
lurrent  to  be  mcasiurtl  is  led  into  the  coil  through  the  control  sprinj^ 
10,  ami  the  ligament  15;  thereafter  the  circuit  is  carried  by  the 
frame  11  at  the  toj)  and  by  the  insulated  arm  17  at  the  bottom.  The 
zero  is  controlled  by  the  arm  12.  Attached  rigidly  to  the  coil  is  a 
light  pointer  S.  Tlie  coil  1  is  moinitcd  slightly  eccentric  to  the 
a.xis  4  so  that  its  weight  balances  the  weight  of  the  pointer  8,  a 
linal  adjustment  of  balance  being  made  by  the  position  of  the  small 
sliding  weight  i).  This  construction  avoids  the  necessity  of  a 
eoiuitorweight  tail  and  comiterw eight  usually  employed,  and  there- 
foi-e  enables  the  weight  of  the  whole  moving  system  to  be  ke])t  to 
a  minimum.  Thus  the  controlling  forces  may  be  small  and  the 
pivot  points  very  line,  and  therefore  the  internal  resistance  of  the 
instrument  can  be  high  without  introducing  objectionable  mechanical 
delicacy  or  friction  errors.  The  core  (i  is  held  by  the  screw  14  to  the 
rigid  frame  l.'i.  which,  in  turn,  is  attached  to  the  nuignet  and  combines 
the  whole  moving  system  into  a  unit.  Fig.  21  shows  the  complete 
movement. 

A  portable  indicating  pyrometer  with  Hoskins'  alloy  thermo- 
couple, specially  arranged  for  direct  momentary  in.sertion  into 
molten  nonfciTous  metal,  was  also  shown.  The  thermocouple 
may  be  directly  immersed  in  the  molten  metals,  and  a  reading  is 
obtained  in  from  10  to  15  seconds.  A  special  connection  head  is 
used  in  this  outfit,  allowing  renewal  wires  to  Ix!  rpiickly  attached. 
The  portable  indicator  included  in  this  outfit  is  made  specially 
robust  for  foundry  work,  and  can  safely  be  placed  in  the  hands  of 
relatively  \mskillcd  users. 

THE  CAMBRIDGE  &  PAUL  INSTRUMENT  COMPANY. 

As  usual,  the  stand  of  the  OAJiiiiuixiE  &  P.\i'L  Instrument 
Company  was  a  centre  of  interest.  .Some  of  the  apparatiis  has  been 
well  known  by  report  during  the  war,  but  has  not  been  generally 
seen.  Thus  we  may  mention  the  sound-ranging  apparatus,  whicli 
was  one  of  the  many  devices  developed  from  ptn-ely  physical 
principles  for  war  ■\\ork.  The  outfit  shown  on  the  present  occasion 
included  a  6-string  Einthoven  galvanometer,  the  deflections  of 
wliich  were  recorded  on  a  mo\-ing  band  of  photogra])hic  paper. 
The  latter  is  passed  through  an  automatic  developing  attachment. 
It  is  probable  that  such  an  equipment  will  still  find  a  useful 
application  in  determining  distances  at  sea  to  a  much  greater 
accuracy  than  hitherto.  * 

Machtne-running  Recorder. 
The  recorders  of  the  Cambridge  &  Paul  Instrument  Company  are 
well  knowni  to  readers  of  The  Ki.ectrtci  w.  but  we  do  not  remember 


Fig.  22. — M.vcuiNE-Rix.siNo  Recorder,  seen  from  above,  with 
Cover  removed. 

Seeing  jirevidusly  a  device  for  recortling  the  stoppage  of  a  numljer  of 
machines  running  simultfftieonsly.  The  particular  instrument 
e.xhibited  was  designed  for  .Mivsrs.  ,J.  &  A.  D.  Orimond.  I,td..  Dundee, 
for  recording  the  number  of  stoppages  and  their  duration  on  50 
textile  machines.  It  need  scarcely  b<-  remarked  that  it  is  important 
to  minimise  both  the  numlier  and  duration  of  stoppages  in  plant  of 


this  kind.      The  principle  of  the  device  will  be  understood  from  th*^ 
following  descri])tion 

Each  machine  is  connected  u])  to  the  instrument  in  such  a  way 
tliat  when  the  machine  stops  an  electric  circuit  is  comj)lcted  up  to 
contacts  in  the  instrument,  each  of  the  ."iO  machines  Ijeing  connected 
to  one  of  the  50  contact  studs  arranged  in  a  circle  as  seeit  in  Figs.  22 
&  23.  A  rotating  switch  runs  over  these  .50  contact  studs,  Ijeing  driven 
from  a  small  elcctrio  motor  of  J  h  p.,  and  it  is  so  geared  that  it  pa.sscs 
over  all  the  contacts  once  in  (i  seconds.  The  records  are  made  on  a 
continuous  i)a]XM-  chart,  (jassing  over  a  brass  cylindei-,  by" means  of 
an  inked  roller  carried  at  the  end  of  an  arm  swinging  across  the 
stnface  of  the  chart.     A  cam  on  the  main  sjundle  which  carries  the 


Fig-  23. 


-Ma<,hi.\e-r0xxing  Recorder,  snowtxc  Terminal  Bo.\ud 

FOR  Connections 


rotating  switch  cau-scs  the  recording  arm  to  suing  completely  acro.ss 
the  ])aper  from  right  to  left  as  the  switch  pa.sses  acro.ss  the  50  con- 
tacts, and  returns  the  arm  to  the  e.Ktreme  right-hand  position  before 
the  switch  again  starts  to  travel  across  the  contac'ts.  If  none  of  the 
contacts  is  energLsed,  i.e.,  if  all  the  machines  are  in  0]ieration,  the 
inked  roller  does  not  touch  the  chart,  but  when  the  circuit  is  com- 
]jlctcd  by  the  stojipage  of  one  of  the  machines,  an  electromagnet 
on  the  recording  arm  is  energised,  causing  the  inked  roller  to  Ihj 
momentarily  pulled  downwards  and  make  a  mark  on  the  chart. 
If  this  contact  is  still  closed  when  the  switch  next  passes  the  corre- 
sponding contact  stud  the  roller  will  be  once  more  i)ressed  on  to  the 
chart,  which  is  moved  forward  a  short  distance  after  each  revolution 
of  the  contact  switch.  Consequently,  a  series  of  marks,  forming  a 
straight  black  line  on  the  chart,  is  made  during  the  whole  time  any 
machine  is  o\it  of  operation.  The  charts  are  not  graduated,  but 
an  engraved  celluloid  scale,  dividing  the  chart  width  into  50  ecpial 
portions,  and  also  showing  the  time  scale,  is  supplied  with  the 
instrument.  By  applying  tliis  scale  to  the  record  on  the  chart  it 
is  jKi.ssible  to  see  which  machine  it  is  that  has  stopped,  and  the 
duration  of  the  stoppage.  The  comjilete  recording  instrument  i.'5 
enclosed  in  a  wooden  case  with  glass  panels,  as  shown  in  the  illus- 
tration, and  the  driving  motor  may  conveniently  be  mounted  on 
the  same  base  as  the  recorder. 

Molls  Ther.mopiles. 

These  thernnqjili.-,,  wliich  are  due  to  Dr.  JfoU.  of  Vtrecht,  arc 
I  onstructed  on  a  new  system,  their  outstanding  features  being  very 
small  heat  capacity,  cnsui-ing  great  rapidity  of  action,  and  liigh 
sensitivity.  The  thermopiles  are  built  up  of  thin  strijis,  each  con- 
sisting of  two  dissindlar  metals,  the  strips  being  joined  at  one  end 
and  having  their  other  ends  soldered  to  copper  bars.  The  strips 
can  be  cxpo.sed  to  radiation  over  their  whole  length.  On  account 
of  the  great  dilTerence  in  heat  capacity  lictween  the  junctions  which 
rest  on  the  copper  bars  and  the  junction  of  the  two  strips,  the  latter, 
when  radiation  is  admitted,  attain  a  nnich  iiigher  temperature  than 
the  copper-bar  jimctions.  Such  elements  may  be  combined  to  build 
u[)  cither  linear  or  surface  thermopiles,  and  thermopiles  of  three 
tyix"s  were  exhibited. 

A  large  surface  thermopile  was  shown  for  the  measurement  of 
total  radiation.  This  is  composed  of  80  elements  arranged  in  three 
rows  in  a  circle  2  cm.  in  diameter.  The  resistance  is  about  .50  ohms. 
The  [jile  is  mounted  within  a  heavy  brass  cylinder,  closed  on  one 
side  by  an  ebonite  |)late  to  -nhich  the  two  terminals  are  attaclicd, 
and  on  the  other  side  by  a  heavy  bra-ss  lid,  into  which  a  gla.ss  plate 
is  fixed.  Radiation  from  a  candle  at  I  metre  distance  yields  about 
500  microvolts,  when  the  reflector  is  used. 

The  second  thermopile  was  linear,  for  spectral  investigations. 
This  consists  of  one  row  of  .30  elements,  with  a  resistance  of  about 
20  ohms.  The  thermopile  is  mounted  in  a  heavy  brass  cylinder, 
which  carries  a  simj>le  slit  of  2  cm.  length  and  variable  width  ;    at 


200 


THE  ELECTRICIAN. 


Februap.y  11,  1921. 


Fio 


-Dr.  MoLi.'.s  Form  of  Gal- 
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the  back  it  is  jwovided  with  an  ebonite  plate  through  which  the  two 
terminals  protrude.  With  a  slit  1  mm.  wide  the  radiation  of  a 
source  of  1  c.p.  at  1  metre  yields  about  10  microvolts. 

The  third  thermopile  was  a  small  surface  one  for  school  use.  It 
consists  of  17  elements,  placed  in  a  circle  of  1  cm.  diameter.  The 
resistance  is  about  10  ohms.  The  holder  is  closed  Ijy  a  lid  mth  a 
glass  plate  and  arranged  to  carry  a  conical  reflector.  Radiation 
from  a  source  of  1  c.p.  at  1  metre  (with  reflector  and  without  glass 
plate)  yields  about  100  microvolts. 

In  connection  v.Hh  these  thermopiles  we  noticed  a  useful  galvano- 
meter lamp  and  scale  outfit,  a  4-volt  gasfilled  lamp  being  used  to 
give  a  brilliant,  image.  This  lamp  will  be  found  to  i-eplace  satis- 
factorily the  Xernst  lamp,  which  is  no  longer  obtainable.  The 
galvanometer  spot  is  of  the  type  designed  by  Dr.  Moll.  With  this 
form  of  spot,  ^hich  is  shown  in  Fig.  24,  the  figures  can  be  readily 
,,M/„/    /  / //       ,  seen,  and  at  the  same  time 

-  -' '  "  ■  readings  can  be  niadc  on 

the  edge  of  a  brightly  illu- 
minated line.  It  appeared 
to  be  very  effective. 

Simple  Potentiometkr. 
This  potentiometer  has 
a  range  from  1  -8  volts  to 
0-00001  volt,  and  is  suit- 
able for  students'  use  and 
for  workshop  laboratories. 
AW  the  moving  parts  are 
enclosed,  the  contacts  of 
the  slide  wire,  rheostats, 
&c.,  being  operated  by 
means  of  dial  switches.  Included  in  the  instrument  are  the 
])Otential  coils  and  slide  wire,  coarse  and  fine  adjustment 
rheostats  for  the  battery  circuits,  checking  key  (enabling  the 
adjustment  to  be  checked  at  any  instant  without  interrupting 
the  test),  and  a  switch  by  means  of  which  any  one  of  three  external 
test  circuits  can  be  connected  to  the  instrument.  The  main  poten- 
tiometer circuit  consists  of  17  potential  coils,  each  of  1  ohm  resist- 
ance, in  series  with  the  slide  'i\ire  and  the  rheostats  for  adjusting 
the  current,  which  is  obtained  from  a  2-vo!t  accumulator.  To  check 
the  adjustment  of  the  current  through  the  potential  coils  a  tapping- 
otf  point  is  provided  at  10183  volts  {10-183  ohms)  and  the  current 
is  adjusted  by  the  coarse  and  fine  adjustment  rheostats  (-wliich  are 
arranged  in  two  dials)  until  a  balance  is  olitained  at  tliis  point 
against  the  E.iVI.F.  of  a  Weston  cell.  The  potential  coils  then  each 
correspond  to  a  fall  of  potential  of  0-1  volt.  The  slide  wire  is 
arranged  in  a  circle  below  the  ebonite  top  of  the  potentiometer,  the 
contact  being  adjusted  by^turning  an  external  handle.  The  wire  is 
adjusted  to  1  ohm  resistance,  and  the  scale  has  100  di\isions,  each 
equal  to  0-001  volt,  ^vith  sub-di\isions  corresponding  to  0-0002  \olt. 

Ammeter  tor  High-frequescy  Currents. 
This  instrument  has  been  designed  by  Messrs.  A.  Campbell  and 
D.  W.  Dye  to  meet  the  requirements  of  current  measurements  in 
radio  work.  The  instrument  consists  of  a  small  iron-core  trans- 
former having  a  ratio  of  100  :  1,  the  primary  of  which  is  connected 
direct  in  the  aerial  circuit,  whilst  the  secondary  is  connected  to  a 
small  thermo-junction  in  vacuo,  the  thermo-coujile  of  which  is 
attached  to  the  millivoltmeter.  It  has  been  shown  that  a  trans- 
former of  this  type  is  independent  of  changes  in  frequency  from 
150  to  6,000  metres  wave  length.  The  millivoltmeter  used  is  a 
unipivot  instrument  ha^ing  an  edgewise  scale  calibrated  to  read  up 
to  20  amperes  in  the  aerial  circuit.  The  instrument  exhibited  was 
designed  for  marine  work. 

In.stantaneous  Photometer. 
An  instrument  kno^v^l  as  the  instantaneous  photometer  has  been 
designed  for  the  Admiralty  in  conjunction  with  the  staff  of  H.M.S. 
"  Vernon  "  for  measuring  the  instantaneous  candle-power  of  an 
electric  lamp  when  it  is  lighting  up  or  going  out.  This  is  of  some  im- 
portance in  lamps  used  for  signalling,  as  it  affects  the  maximum 
speed  at  which  the  operator  can  use  this  method.  In  this 
instrument  the  comparison  is  always  made  with  a  similar  lamp 
wliich  has  been  previously  calibrated  with  various  currents  in  an 
ordinary  photometer.  The  lamp  to  be  measured  is  placed  in  the 
upper  box,  and  the  comparison  lamp  in  the  lower  box  of  the  instru- 
ment. The  lower  comparison  lamp  is  then  run  steadily  with  different 
currents  below  and  up  to  its  normal  current.  The  interiors  of  the  boxes 
are  painted  white  and  the  two  lamps  illuminate  slits  covered  with 
opal  glass.  Disregarding  the  effect  of  the  shutter  for  the  moment, 
light  from  these  two  slits  passes  through  two  cylindrical  prisms  with 
vertical  axes  to  a  double  prism  with  horizontal  axis  in  the  eyepiece, 
and  the  light  then  pa.sses  on  in  two  nearly  parallel  beams  to  the  eye. 


The  latter  prism  is  observed  by  an  ordinary  eyepiece  so  that  tie 
observer  sees  two  adjacent  rectangular  fields,  the  upper  illuminated 
by  the  lower  comparison  lamp  and  the  lower  rectangle  illuminated 
by  the  upper  lamp  under  test.  The  revolving  shutter  carries  another 
pair  of  slits.  Light  only  reaches  the  eye  when  the  tAvo  pairs  of  slits 
come  into  line  with  the  eyepiece,  so  that  the  eye  only  perceives 
flashes  lasting  about  0-001  second.  The  two  revohing  slits  are 
independently  adjustable  on  both  sides  so  that  the  tAvo  flashes  can 
be  made  simultaneous  and  of  equal  duration.  To  avoid  carrying 
the  obscuring  screen  completely  round,  a  second  shutter  obscures 
the  lamps  when  the  revohing  slits  are  far  away  from  their  operating 
position,  the  secondary  shutter  being  opened  Ijy  the  revolving  slits 
in  good  time  before  the  sUts  themselves  come  into  action.  The 
revolving  slits  or  shutter  also  carry  a  cam  w  liich  operates  the  switch 
for  lighting  up  the  lamp  under  test,  and  for  switching  it  off.  The 
contacts  themselves  are  carried  on  a  large  wheel  under  the  revolving 
slit.  By  rotating  this  wheel  the  position  of  the  contacts  is  moved 
so  that  the  cam  lights  up  the  lamp  at  a  varying  interval  before  the 
shutters  open,  or  alternatively,  switches  off  the  lamp  at  a  varying 
interv.al  before  the  shutters  open.  As  the  motor  revolving  the 
shutter  and  cam  is  fitted  with  a  centrifugal  governor,  the  speed 
of  revolution  is  constant  at  30  revs,  per  niin.,  and  the  wheel  carrying 
the  contacts  can  be  calibrated  accurately  in  units  of  time.  One- 
half  of  the  wheel  with  white  figures  is  calibrated  in  hundredths  of 
seconds,  from  0-1  second,  representing  intervals  of  time  after  lighting 
up.  and  the  other  half  of  the  wheel  is  similarly  calibrated  in  red  tj 


Fig.  25. — -iNsrANrAXEOus  Photjvietisk. 

represent  intervals  of  time  after  switching  off.  An  actual  test  is 
made  by  setting  the  comparison  lamj)  by  passing  a  known  current 
through  it,  so  that  it  gives  a  certain  known  candle-power.  The 
wheel  carrying  the  contacts  is  then  rotated  until  a  match  is  obtained 
in  the  two  fields.  The  time  reading  of  the  wheel  then  gives  the 
interval  after  switching  on  or  switching  off,  at  which  the  lamp  being 
measured  has  this  particular  candle-power.  By  taking  a  series  of 
readings  of  the  different  currents  through  the  comparison  lamp  the 
complete  illumination  curve  of  candle-power  against  time  for  lighting 
up  or  going  out  of  the  lamp  under  test  can  be  obtained.  The 
general  character  of  the  apparatus  will  be  seen  from  Fig.  25. 

The  very  sensitive  electric  anemometer  due  to  Prof.  MacGregor 
Morris  was  shown  in  a  form  w  Inch  has  been  developed  for  measuring 
the  velocity  of  air  in  coal  mines.  This  instrument  was  recently 
described  in  The  Electrician  (Aug.  27,  1920.)  The  special  feature 
which  may  be  noted  is  the  ease  with  wiiich  the  fine  metal  wires  that 
are  exposed  to  the  flow  of  air  can  now  be  replaced  if  by  chance  they 
are  broken. 

The  Rosenhain  Inverse  Rate  Eecalescence  Curve  Tracer. 
This  recorder  is  designed  to  allow  of  the  semi-automatic  plotting 
of  "  inverse  rate  "  heating  and  cooling  curves.  In  such  curves  the 
quantity  plotted  is  the  time  taken  by  the  specimen  to  heat  or  cool 
through  successive  equal  temperature  intervals,  and  the  use  of 
an  instrument  such  as  the  one  exhibited  does  away  with  the  labo- 
rious plotting  by  hand  of  the  time  intervals  obtained  by  the  use  cf 
an   ordinary  chronograph.     The   recorder  consists   of   a   revolving 
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<lriirn,  liirryiii^  a  chart,  uvit  uhicli  tin-  rctoriliii;;  y.i.-\i  is  iiuidf  t<> 
move  at  adolinito  rate.  The  ai)paratiiH  is  ho  arranfjed  that  at 
the  end  of  each  time  interval  when  the  ol)server  taps  a  lii  y.  the  pen 
is  caused  to  make  a  mark  on  the  chart,  indioatin;;  it-s  position  and  is 
immediately  afterwards  returned  to  zero,  while  tho  drum  is  simul- 
taneously advanced  one  ste]).  After  a  short  period  of  rest,  intro- 
duced in  order  that  the  times  of  the  forward  movements  of  the  pen 
shall  not  lie  altered  hy  the  varying  times  taken  by  the  pen  in  return- 
ing to  rest  after  long  or  short  detlections,  the  l^en  <mce  again  moves 
forward  at  a  steady  rate  nivtil  its  progress  is  stopped  by  the  observer 
again  tapping  the  key  at  the' end  of  the  next  temperature  interval. 
The  series  of  points  thus  marked  on  the  chart  gives  the  curve  recpiired 
showing  the  varying  times  takmi  by  the  specimen  to  heat  or  cool 
through  the  successive  equal  intervals  of  temperature. 

MR.  R.  W.  PAUL  &  F.  TWYMAN. 

Mr.  K.  W.  I'm'i.  and  Mr.  !•'.  T\\  vmw  showed  an  interesting  |)or- 
sonal  exhibit.  This  took  the  form  of  an  interferometer,  which 
renders  it  possible  to  demonstrate  the  existence  of  convection 
currents  (lowing  about  an  electrically-heated  wire.  The  variations 
of  refractive  index  .so  produce<l  in  the  air  cause  interference  bands 

(To  be  concluded.) 


Canal  Building  by  Eleclricity. 

.■\n  interesting  example  of  the  ap])lication  of  electricity  to  the 
handling  of  material  in  canal  construction  is  that  which  is  being 
em|)loyed  by  the  Ifydro-Klcctric  Power  Commission  of  Ont.ario  in 
the  construction  of  the  Welland  River  Canal.  To  make  this  canal 
will  involve  a  cut  of  about  I4(t  ft.  at  the  deejK'st  ])oint,  and  it  is 
further  interesting  from  the  fact  that  the  water  flowing  along  it  will 
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I>"  used  for  supplying  power  to  an  electric  generating  station  at 
(^ueenstown  at  the  edge  of  the  Niagara  River  (Jorge  with  a  net  head 
of  SO")  ft.  The  present  power  plants  at  Niagara  utilise  heads  of 
l.')(>ft.  to  2.V)ft.,  and  the  additional  drop  which  will  now  be  em- 
jiloyed  is  obtainable  by  using  a  .site  beyond  the  Uapids.  The  canal 
is  designed  to  carry  sufficient  water  to  generate  over  4<l(l,000  ii.v. 
atid  the  power  house  which  is  to  lie  erected  will,  as  a  l)eginning, 
contain  four  luiits  each  with  a  capacity  of  40,0(K)  kw. 

ELECTRICALLY-OrERATED    IvXCAVATORS. 

We  illustrate  and  descril»  in  this  article  the  electrically-o[)erated 
excavatoi-s  which  are  Iteing  used  on  this  work,  but  there  are  also 
in  use  on  the  site  electric  locomotives  and  electric-ojjcrated  air 
compressors,  cranes  and  shovels,  with,  of  eouree,  electric  lightint, 


The  e.x<'avators  weigh  about  liOO  tons,  one  of  them  being  e(|ui))piii 
w  ith  a  00  ft.  boom  and  the  other  two  with  SO  ft.  booms,  and  all 
being  fitted  with  shovels  capable  of  taking  H  cubic  yards  of  earth 
or  ()  cubic  yards  of  rock.  'I'hcir  design  was  <'omplicatcd  by  the  high 
lift,  though  by  making  this  a  feature  of  the  machine,  the  problem 
of  training  the  spoil  away  was  greatly  siinplilied,  while,  of  course, 
the  long  i-each  also  allows  an  enormous  amount  of  material  to  be 
dealt  with  without  shifting  the  machine  or  the  track. 

Kr.KCTRifAi^  Equipment. 
The  electrical  equipment  of  these  large  shovels  is  mounted  on 
a  girdcr-ty[)e  frame  which  rotates  on  a  roller  circle  ."iO  ft.  in  diameter. 
The  thit'c  movements  of  hoisting,  racking  and  swinging  are  obtained 
with  sciiaratc  uu)tors,  the  hoisting  motors  being  also  used  for  jiro- 
|)elling.  I'ower  is  taken  to  the  shovel  from  a  nearby  overhead  line 
])arallel  to  the  cut,  through  a  three-conductor  armoured  cable. 
( 'urrent  is  supplied  at  4.000  volts,  three-phase.  2")  cycles,  and  passing 
to  tho  three  l.'jO  k.v.a.  transformers  on  the  revolving  frame  through 
collector  rings.  The  current  is  transformed  to  440  volts  for  the 
motors  and  control  c(|uijiment. 


f 

Fig.  2. — Revolving  I'LATKUiM.  showing  Wisdino  Gear  and  Control 

1'anels. 

The  hoisting  unit  consists  of  two  motors  of  225  H.i>.  each-,  driving 
the  .54-in.  winding  drum  through  double  helical  gears  and  an  inter- 
mediate shaft.  By  means  of  a  band  clutch  operated  by  compressed 
air  from  a  motor-driven  compressor,  the"  motors,  intermediate  shaft 
and  main  hoist  gear  can  be  disconnei'ted  fr(uii  the  drum.  An  air- 
oix-ratcd  band  brake  on  the  drum  shaft  i.^  used  for  holding  the 
shovel  at  the  desired  height  while  swinging.  Two  lioist  motors  are 
used,  as  the  particular  type  suitable  for  rough  shovel  work  has  not 
been  developed  in  the  larger  sizes,  and  also  for  the  reason  that  the 
llv"  heel  effect  of  two  small  motors  is  less  than  it  would  be  for  one 
large  one  of  this  character. 

The  swinging  motor  has  acapacity  of  140  h.p..  and  is  geared  through 
reduction  gearing  to  a  |)inion  meshing  with  the  rack  on  the  stationary 
base.  A  slijiping  clutch  on  one  of  the  intermediate  shafts  relieves 
overstrains  due  to  rough  handling,  as  in  tlie  steam  shovel.  The 
thrust  or  racking  motor  is  also  of  140  h.p.  capacity,  and  its  gear  is 
also  fitted  with  a  sli])ping  clutch  to  protect  it.  An  air-operated 
band  brake  automatically  controlled  relieves  the  racking  motiu 
when  it  is  desire<l  to  hold  the  shovel  at  a  certain  radius.  The  whole 
machine  is  moved  by  the  hoisting  motors  through  shafts  and  gears 
pa.ssing  to  the  lower  frame  through  the  centre,  and  geared  to  all  the 
1(3  wheels  of  the  machine. 

Control  .Arrangements. 
'I'he  (ontrol  equipment  is  of  the  magnetic  typo,  equipix-d  with 
automatic  gear  to  limit  the  accelerating  ])eak  load,  and  also  on  the 
hoist  motor  to  limit  overload  while  digging,  by  the  automatic  in 
sertion  of  resistance  in  the  motor  circuit.  This  is  effected  without 
interrupting  the  pull  on  the  bucket.  The  bucket  is  arranged  fo, 
regenerative  lowering,  that  is  to  say,  after  dumping  the  load  the 
motor  is  reversed  and  the  falling  shovel  overhauls  the  motors, 
driving  them  above  the  synchronous  sjiced  so  that  energj-  is 
returned  to  the  line.  Not  only  does  this  reduce  the  total  current 
consumption,  but  it  also  results  in  a  reduction  of  brake  wear,  and  a 
considerable  simplihcation  of  control  and  operation. 

SPEKP   OF   OpER.\T10N. 

In  regard  to  the  sjieed  of  operation  these  large  machines  will 
make  a  complete  workin;j  cycle  in  from  30  to  .")0  seconds,  depending 
on  the  nature  of  the  diijging',  the  height  of  lift  and  the  angle  of  swing. 
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The  iiiaximuin  yardage  loaded  into  cars  in  one  10-liour  sliift,  on  this 
project,  has  been  4,930  cubic  yards  bank  measurement,  obtained 
when  the  shovel  was  served  with  trains  on  either  side.  The  best 
monthly  run,  consisting  of  two  10-hour  shifts  for  a  total  of  26  days 
has  been  175,800  cubic  yards  band  measurement,  or  a  daily  average 
per  10-hom-  shift  of  3,380  cubic  yards.  These  records  were  made 
when  the  machines  were  digging  stiff  clay  against    a    bank  about 


Fic;.  3. — Excavator  at  W'uhk  o.n  a  TO  ft.  Face. 


30  ft.  to  40  ft.  high.  On  this  job  the  exceptionally  good  figure  of 
75  per  cent,  of  the  total  working  time  has  been  spent  by  these 
electric  excavators  in  actual  digging. 

The  power  consumption  varies  on  this  work  from  about  4  kw.  to 
10  kw.  per  cubfc  yard  for  the  small  machines  mentioned  above,  to 
8  kw.  to  10  kw.  per  cubic  yard  for  the  large  excavators,  hoisting  the 
material  60  ft.  to  70  ft.  to  the  cars  being  loaded. 


The    Electrical    Expression    of 
Human    Emotion. 


In  a  discourse  delivered  on  Friday,  February  4th,  before  the 
Royal  Institution,  Dr.  A,  D.  Waller,  F.R.S.,  director  of  the 
Physiological  Laboratory,  University  of  London,  dealt  with  the 
invisible  and  insensible  manifestations  of  emotion  which  accom- 
pany visible  responses  such  as  miLscular  movements  and  secretory 
discharges.  Dr.  Waller  at  once  proceeded  to  demonstrate  the 
phenomena  which  he  has  been  investigating  during  recent  years 
and  which  were  first  described  as  psycho-galvanic  reflex  phenomena, 
by  V'eraguth  (Berhn)  in  1909.  Dr.  Wallers  first  subject  was  a 
■■  normal  person,"  a  medical  man.  Electrodes  (zinc  discs  covered 
with  chamois  leather  impregnated  with  salt  sohition)  \\ere  strapped 
to  his  hand  and  coupled  Ln  series  with  a  battery  of  a  few  cells  and  a 
galvanometer,  so  as  to  form  one  arm  of  a  Wheatstone  bridge. 
Another  pair  of  electrodes  in  circuit  with  another  galvanometer 
\\-as  attached  to  the  forearm.  The  two  light  spots  were  marked 
H  and  .4  respectively.  Bridge  balance  having  been  established.  Dr. 
Waller  threatened  to  prick  the  subject  with  a  pin  ;  H  was  deflected, 
marking  a  decrease  in  resistance,  and  was  again  deflected,  but 
rather  less  strongly,  when  the  pin  was  really  applii-d  after  a  while. 
The  A  galvanometer  took  part  in  these  movements,  l)ut  the  deflection 
was  merely  a  slow  creeping  movement.  Similar  observations  were' 
made  when  the  lecturer  lighted  a  match  to  burn  the  subject,  and  Avhen 
he  spoke  of  blowing  a  motor  horn.  The  suggestion  of  the  pain  or 
noise  had  a  more  marked  effect  than  the  actual  application  of  the 
test.  The  response  was  thus  not  under  our  control — though  this 
statement  had  to  be  qualified — and  that  made  these  tests  valu- 
al>le  for  discovering  cases  of  malingering.  People  were  not  all  eqxiaUy 
sensitive  in  these  respects,  however.  The  four  s])iritualistic  mediums 
whom  Dr.  Waller  had  been  able  to  e.xamine  had  jjroved  remarkably 
sensitive  ;  in  their  case  both  the  H  and  ,4  would  respond  almost 
equally  and  at  the  same  moment.  Dr.  Waller  exemplified  this  at  a 
later  stage  with  another  subject  whom  he  would  class  with  the 
highly  sensitive  or  imaginative  people.  Most  men  and  women 
were  normal  and  gave  the  palmar  response  H,  but  hardly  any  fore- 
arm A  response  ;  in  them  the  response  to  fiction  was  greater  than 
the  response  to  the  fact.  He  had  also  found  insensitive  people 
giving  neither  response,  among  psychiatric  and  shell-shock  cases. 


Dr.  Waller  remarked  that  he  thought  he  could  distinguish  a  true 
medium  from  a  false  medium  by  his  tests. 

Some  Striking  Expekiment.s. 

Confirmatory  evidence  was  adduced  by  a  great  many  photographic 
slides  which  also  showed  by  their  time  scale,  what  the  demonstrations 
had  made  quite  striking,  that  the  electric  response  is  not  instantaneous 
with  the  emotion,  but  follows  it  after  a  distinct  lag  of  one,  two  or 
more  seconds.  The  sUdes  further  gave  the  myograph,  the  curve 
of  muscular  activity.  When  the  subject  had  raised  the  finger, 
the  muscular  contraction  was  at  once  recorded  by  an  'increase  in 
electric  resistance,  whilst  the  emotional  decrease  in  resistance 
lagged  behind.  In  general'the  hand  (palmar)  response  was  more 
rapid  than  that  of  the  foot,  and  the  foot  more  responsive  than  the 
leg,  but  the  latter  did  not  hold  for  very  sensitive  people.  Most  of 
the  curves  were  very  jagged,  the  galvanometer  coming  to  rest  after 
rapid  oscillations.  As  the  measurements  were  resistance  determina- 
tions, and  as  the  palm  of  the  hand  proved  the  most  responsive  part 
of  the  body,  Dr.  Waller  had  taken  continuous  observations  of  his 
palmar  resistance.  He  then  observed  fairly  regular  diurnal  varia- 
tions of  the  resistance,  the  resistance  being  greater  at  night  than 
during  the  active  hours  of  the  day,  and  that  variation  seenud  to 
run  parallel  with  the  emotional  activity.  In  order  to  decide  whether 
the  diminution  of  the  resistance  following  and  marking  emotion 
was  a  real  decrease  of  resistance  or  due  to  some  electro-motive  force 
(a  diminution  of  thee.m.f.of  polarisation)  he  also  jjlaced  a  jiotentio- 
nieter  in  series  with  the  bridge  arm.  These  experiments  indicated 
a  real  {liminution  of  the  resistance. 

The  Effect  of  Xerve    Lmpulses. 

Dr.  Waller  hence  came  to  the  conclusion,  a  few  years  ago,  that  the 
emotional  response  depended  upon  the  dilatation  of  the  membranes 
through  which  the  ions  pass  in  general  vital  acti%nty.  When  the 
nerve  impulse  reached  the  membrane,  the  protoplasm  contracted, 
and  the  pores  became  dilated  (somewhat  as  the  pupil  dilated), 
so  that  more  ions  could  pass  and  more  carriers  of  the  current  entered 
into  action.  By  watching  a  galvanometer  in  the  palmar  circuit 
one  could  see  oneself  live,  in  a  sense.  During  the  active  hours  of  the 
day  the  ])ores  were  more  dilated  ;  at  night,  and  when  we  were 
fatigued,  the  pores  contracted.  Any  discharge  in  the  nerve  system, 
whether  emotional  or  not,  thus  gave  rise  to  galvanic  phenomena. 
That  was  in  accord  with  the  palmar  resistance  measurements  men- 
tioned and  with  other  observations.  The  response  of  the  right  hand 
was  more  intense  than  that  of  the  left  hand,  but  the  curves  were 
parallel.  Hand  and  foot  mostly  went  parallel  as  well,  but  when  the 
hand  response  lagged  two  seconds  behind  the  emotion,  the  foot 
response  might  lag  by  four  seconds.  The  dilatation  of  the  pores 
itself  was  not  instantaneous,  requiring  aliout  two  seconds  to  becon'.e 
effective.  Various  observations  made  during  the  air-raids  of  the 
war  brought  out  some- curious  facts.  In  one  case  the  maroon  signal 
and  the  anti-aircraft  guns  had  not  produced, any  effect,  but  the  hum 
of  the  Gotha  was  marked  by  a  strong  deflection,  corresponding  to  a 
resistance-decrease  of  about  4,000  ohms,  much  greater  than  in 
the  laboratory  experiments.  A  certain  control  seemed  therefore 
possible.  We  should  add  that  Dr.  Waller  offered  his  explanation 
of  the  phenomena  as  a  working  hypothesis,  not  yet  as  a  theory. 


The   End   of   the    E.P.D. 

«>-    KRNH.ST   .1.    1'.    BKN>'. 

,-Vt  long  last,  after  two  and  a  half  years  of  the  most  authoritative 
agitation,  the  Government  has  decided  that  the  E.P.D.  must  go. 
From  the  day  when  the  Armistice  was  signed,  right  down  to  last 
Friday,  everyone  with  any  claim  to  speak  as  an  authority  on  indus- 
trial matters  has  demanded  the  immediate  aljolition  of  this  com- 
pletely bad  tax.  All  these  expressions  of  opinion  have  Ijeen  dis- 
regarded, and  the  authorities  have  only  now  been  willing  to  take 
the  right  line  in  \iew  of  the  accumulating  e\idence,  through  imem- 
ployraent  and  slump.  Of  the  damaging  effect  of  this  impcst. 

Mr.  Chamberlain  deserves  the  unstinted  thanks  of  the  business 
community  for  the  courage  which  he  has  displayed  in  setting  a  new 
precedent.  Xever  before  in  the  history  of  the  Chancellors  of  the 
Exchequer  has  there  been  a  case  where  a  holder  of  that  office  was 
willing  to  divulge  in  advance  the  secrets  of  a  forthcoming  Budget. 
This  one  act  lifts  Jlr.  Chambei-lain  into  the  front  rank  of  statesman- 
ship, and  will  make  him  famous  as  the  creator  of  a  new  constitutional 
practice  long  after  the  HP.D.  and  all  that  it  means  has  been  for- 
gotten. Mr.  Chamberlain  will,  of  course,  be  severely  criticised  for 
the  step  which  he  has  taken;  The  House  of  Commons  is  sure  to 
call  him  over  the  coals  ;  and  from  many  points  of  view  the  House 
of  Commons  will  be  right.  In  recent  years  the  undesirable  practice 
whereby  Ministers  inake  important  announcements  to  trade  union 
conferences,   deputations,   and   even  to  their  constituents,   before 


Fici'.i!r.\i;v 
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addicssiii;;  tlic  House  of  Coininons,  has  grown.  'I'hc-  (haiuoilor's 
s|K'i'ch  ill  IJirmiiighani  will,  thcirfoi-e,  lie  rogaided  as  a  furthoi' 
attack  upon  the  |)it'stige  of  Pailiaiiicnt,  aixl  inaiiy  will  agree  with 
erifcieisin  on  those  lines, 

I'ossilU.lC    Ol'l'dSlTlOX    IN    I'aKLIAMENT. 

The  l)iisine.ss  man  will  he  wise  to  note  that  flic  l'j,l',J).  is  now 
iletinltely  doonieil,  hut  to  wait  patiently  liefore  basing  any  very  high 
hoiH's  upon  the  details  of  the  (inal  death-hed  scenes.  There  will, 
of  course,  lie  very  violent  op|H>sition  in  Parliament  from  the  l>abour 
benches.  The  Labour  Party  is  eominittcd  to  a  policy  of  ta.\ing 
(irolits  out  of  existence,  and  it  has  not  the  courage  or  the  ability  to 
sec  that  K.P.I),  not' only  damages  prolits,  but  alisolutely-  destroys 
industry.  Parliamentary  discus.sion  will,  of  course,  bring  out  a  lot 
of  details,  and  .Ministers  are  sure  to  make  concessions  to  ojiposition, 
and  qualify  in  various  ways  the  simj^e  and  straightforward  utterance 
of  the  Chancellor  at  Birmingham.  Even  when  the  House  of  Com- 
mons has  linished  with  IC.P.l).,  and  the  Budgej:  is  (inally  passed,  the 
matter  will  then  pass  into  the  hands  of  the  bureaucrats,  Tax-jiayers 
know  from  bitter  experience  that  ^Ministerial  utterances  have  a  way 
of  lindiiig  unexpected  interpretations  when  they  ultimately  reach 
the  hands  of  the  collectors  of  taxps.  For  these  rca,sons  the  prudent 
business  man  will  merely  experience  a  sense  of  thankfulness  that  a 
time  limit  has  been  set  to  his  troubles  and  will  "  wait  and  see." 

TiiK  Financial  Side  of  the  Butv. 
The  K.P.I),  is  stated  to  have  produced  for  the  Exchequer  something 
like  £1.100.000,0(10,  but  whether  this  ligure  refers  to  money  actually 
collected  or  to  claims  lodged  is  not  made  clear.  It  has  been  shown 
to  be  the  most  jiowerful  jirice-raiscr  ever  invented,  and  there  are 
those  who  hold  that  it  has  really  cost  the  Excliequcr  a  great  deal 
more  than  ever  it  brought  into  the  National  Funds.     The  War  cost 


roughly  1 1 2,000,000,00(1,  so  that  the  K.P.J),  will  aci'oum  for  about 
2s.  (id.  in  the  pound  of  the  total  expenditure  of  the  Treasury  while  , 
it  has  licen  in  force.  If  the  E,P,I),  has  had  the  effect  of  raising 
prices  by  2s.  Cd,  in  the  pound,  or  12J  jier  cent.,  it  will  be  seen  that 
the  national  balance-sheet  is  no  better  for  this  tax,  while  the  indi- 
vidual taxpayers  and  consumci-s  of  the  country  have  all  had  to  sulTer 
from  high  prices.  If  the  E.P.I),  raised  prices  by  less  than  2s.  fid. 
in  the  pound,  then  Mr.  Chamberlain  has  benefited  to  some  small 
extent  from  it  ;  if,  on  the  other  hand,  as  is  quite  possible,  the  effect 
of  the  tax  was  to  jiush  uj)  prices,  say,  1,")  per  cent.,  then  the  Treasury 
has  had  years  of  trouble  and  is  definitely  worse  off  owing  to  the 
blunder  of  this  nni'ch  discussed  form  of  taxation.  However  that 
may  be,  it  is  evident  that  the  Treasury,  the  nation  and  the  taxpayers 
generally,  have  all  been  put  to  enormous  trouble  during  the  last 
seven  years  for  a  linal  result  which  cannot  amount  to  more  than  an 
odd  few  millions  one  way  or  the  other. 

In  making  this  belated  concession  to  authoritative  jjicssure,  Mr. 
Chamberlain  has  done  the  handsome  thing.  The  only  pity  is  that 
all  ttiis  wisdom  comes  so  late.  Had  the  Government  had  a  little 
foresight,  and  had  ^Mr.  Chamberlain  made  his  speech  a  year  ago, 
we  should  not  now  be  faced  with  unemployment  or  with  slump  so 
acute  as  is  ajiparent  to-day.  However,  if  we  cannot  get 
foresight,  we  must  be  thankful  for  hindsight  in  liigh  jilaccs,  and 
rejoice  to  know  that  tliis  K.P.D.  madness  is  at  last  at  an  end,  and 
that  with  it  are  going  most  forms  of  Government  control.  It  will 
now  be  up  to  tlic  b\isincss  men  who  have  so  ^^gorously  demanded 
these  alterations  to  justify  their  complaints  by  dem'on.st rating  that 
the  new  conditions  do  give  room  for  enterprise  and  expansion.  We 
may  expect  to  see  developments  in  all  directions  which  have  l>een 
delayed  pending  this  announcement,  and  the  result  should  be  a 
gradual  diminutioti  in  the  number  of  unemployed  and  a  gradual 
improvement  in  the  volume  of  our  trade. 


Specialised    S^^itchgear   Manvifacture. 


A  recent  inspection  uhich  wc  made  of  the  works  of  the  Electrical 
Api'AR.\tus  Company  and  of  the  associated  Hrm  of  Bray,  Markham 
&  Peiss,  enal)lcd  us  not  only  to  see  the  details  of  some  interesting 
designs  of  starter  and  control  equipment,  but  allowed  us  to  draw 
some  equally  interesting  comparisons  between  ancient  and  modern 
works  lavout,  or  rather  bct"cc  n  the  shifts  and  devices  which  ha\e 


clearer  if  we  shortly  describe  the  genesis  and  development  of  the 
firms  concerned. 

A  Lorto  Chancellor  and  an  Actok. 
The  Electrical  Ajijiaratus  Company  was  established  in  1906, 
j.rimarily  with  the  object  of  acting  as  selling  agents, but  also  to  sell 
apparatus  imder  their  own  patents  but  made  by  other  firin.s.  Very- 
soon,  however,  it  was  found  advisable  to  establish  works  at  Battersea 
for  the  manufacture  of  motor  control  gear  and  electricity  meters. 
Further  extensions  to  these  works  were  necessary  within    a   few 


Fig,   1. — B.II.H,  .Start ill   .Switch    and 
Ammeter  Combin.^tion    fob    Floou 

MolNTlNO, 


A         H         B         C  D 

!.-  B.M.R.  Ratchet  Starter. 


Fig,  3, — Di.^cram  of  an  Ingenious  Time  Lao 
Device.     (Electrical  Apparati-s  Co.) 


to  be  adopted  w  hen  a  works  are  established  in  an  already  existing 
building,  and  the  more  direct  course  which  can  be  employed  when 
a  buiUling  is  erected  for  the  specific  purpose  of  manufacturing 
specialised  electrical  ajjijaratus.    These  points  will,  perhaps,  be  made 


V  are  and  land  was  acquired  on  which  the  present  Vauxhall  works 
of  the  Companv  were  built.  The  site  is  interesting  for  the  fact  that 
it  was  originallv  covered  by  a  house  which  for  several  years  was 
inhabited  bv  the  late  Mr,  Lionel  Brough,  the  actor.     These  Vauxhall 
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works  have  been  cxtendtd  from  tiiue  to  time  as  business  exigencies 
reqiiired,  but  last  year  the  limit  in  this  direction  was  reached,  and  it 
was  therefore  decided  to  acquire  a  plot  of  ten  acres  at  St.  Albans, 
onwhich  an  entirely  new  works  could  be  built,  l^nf or .  unt  tely, 
so  pressing  were  the  demands  on  the  Vauxhall  works  that  ne\\-  pre- 
mises had  immediately  to  be  acquired,  at  least  temporarily,  and  a 
building,  A\hich  had  once  been  the  residence  of  Lord  Eldon,  at  one 
time  Lord  Chancellor,  in  Wandsworth,  was  thciefore  taken  over. 
This  house,  though  hardly  ideal  as  a  modern  f.  ctory,  is  inteiesting 
for  the  relics  of  ancient  glory  which  it  still  contains  in  the  form  of 
marble  pillars  and  ornamental  plaster,  while  the  conjunction  of  a 
celebrated  lawyer  and  a  still  more  celebrated  actor  with  the  manu- 
facture of  such  mundane  articles  as  controllers  and  starters  should 
not  be  without  interest  for  the  philosophical  among  whom,  we  feel 
sure,  many  readers  of  The  Electrician  may  be  numbered. 

Early  in  1920,  a  further  development  in  the  history  of  the  firm 
occurred  by  the  conclusion  of  an  arrangement  whereby  the  interests 
of  the  Electrical  Apparatus  Company  and  of  Messrs.  Br.\y,  Mark- 
ham  &  Reiss,  of  Walthanistow,  were  conjoined.  This  arrangement 
allowed  the  establishment  of  a  connnon  sales  organisation  and  for  a 
joint  financial  control.  Except  for  this,  however,  the  two  ent  r- 
prises  are  conducted  separately,  aiid,  as  regards  the  Walthamstow 
works,  are  still  superintended  by  Mr.  E.  X.  Bray,  one  of  the  original 
founders  of  the  firm. 

The  Output  of  the  Various  Works. 

.■\t  the  Vauxhall  works  direct-current  control  gear,  including 
motor  starters,  shunt  and  starter  regulators  and  inching  starters, 
together  with  modifications  of  these,  such  as  automatic  starters, 
contactor  panels  and  testing  rheos  ats  are  manufactured,  as  well 
as  alternating-current  control  gear  of  the  face  plate  and  drum  types 
and  control  panels  fitted  with  switches  and  starting  gear  for  various 
purposes  both  air-break  and  oil-im.nersed  a])paratus.  The  Wands- 
worth Road  Works,  that  is  Lord  Eldon's  whilom  residence,  is  used 
as  a  sort  of  annexe  to  the  Vauxhall  works  for  the  manufacture  of 
detailed  parts  of  automatic  machines  of  various  ingenious  designs. 

-At  the  St.  .-Vlbans  W^orks  the  principal  product  turned  oiit  is  the 
oil-immersed  dra^^■-out  switch  in  its  numerous  combinations  with 
other  control  gear  to  form  complete  power  units  and  distribution 
switchboards  for  industrial  use.  Here  also  is  established  the  meter 
<le]iartment  where  the  manufacture  of  house  service  meters  for  both 
alternating- rurrent   and   direct-current   circuits   is   carried   out   in 


Fig.  4. — Electrical  .\pparatus  Co.  Heavy  Duty  Inching  Starter 
FOR  D.C.  CrcuiTs. 


large  quantities.  The  sales  organisation  of  the  Company  is  controlled 
from  the  Vauxhall  works  with  ramifications  at  Manchester,  Birm- 
ingham, Xewcastle,  ^Glasgow,  Cardiff,  Nottingham,  I.«eds,  and  at 
Bergen  in  Norway.    • 

The  Walthamstow  Works. 
Messrs.  Bray,  Markham  &  Reiss,  the  amalgamation  of  whose 
interests  vith  those  of  the  Electrical  Apparatus  Company  we  have 
just  mentioned,  was  established  in  1902,  in  buildings  occupied  by 
Messrs.  Peter  Hooker,  Ltd.,  for  the  manufacture  of  starters  with. 
automatic  releases,  apparatus  which,  at  that  time,  was  mainly 
imported  from  America  and  was  chiefly  distinguished  for  the 
flimsiness  of  its  construction  and  the  consequent  trouble  which  it 
gave  to  anyone  ■\\ith  temerity   enough  to    use    it.       To  improve 


this  state  of  afi'airs  Mr.  Bray  and  his  colleagues  first  turned  their 
attention  to  the  queption  of  resistance  design  and  succeeded  in  pro- 
ducing a  unit  which  has  proved  so  successful  in  meeting  the  con- 
ditiors  imposed  upon  it  that  it  has  been  in  use  without  alteration 
ever  since.  It,  in  fact,  possesses  qualities  of  imiqueness  and  relia- 
bility that  have  laigely  established  the  success  that  has  been  achieved 
by  the  Company,  and  is  by  this  time  well  known  to  electrical 
engineers. 

Shortly  after  their  establishment  the  Company  also  brought  out 
a  design  of  t^tarting  jjanel,  which  was  accepted  as  a  standard  in  con- 
nection with  the  electrification  of  the  Admij-alty  dockyards  and  a 
motor  starter  which  was  adopted  by  Mr.  Wordingham  for  use  on 
battleships.  From  that  |;eriod  to  the  time  that  war  broke  out  the 
firm  were  practically  entirely  engaged  on  the  production  of  switch- 
gear  for  Admiraltv  work  and  for  the  mercantile  marine. 


Tvri-:  .\foTOR  Start  kk. 


Du'.ing  the  wa  ■  it  became  necessary  to  ctt.iblish  works  of  thtii- 
own,  apart  from  .Messrs.  Peter  Hooker's  premises,  and  since  the 
armistice,  when  the  Admiralty  work  dropped  to  a  minimum,  they 
have  b:en  1  rgely  engaged  on  the  manufacture  of  remote  control 
and  automatic  starters  for  direct-cuiTent  work  and  have  also 
developed  a  motor  operated  type  of  starter  ^vith  coasiderable 
success.  A  new  deparUiie  is  a  starter  of  mica  and  iron  construction 
which  is  a  combination  of  the  face-plate  and  drum  tyfjes.  This 
tvpe  was  originally  designed  for  use  on  H.M.  submarines  where  t!  c 
drum  type  was  found  too  bulky.  A  very  large  number  of  these 
starters  were  manufactured  during  the  war  and  a  modification  wr.s 
also  developed  for  use  on  land  in  the  form  of  pillar-type  panels. 

Illustrations  of  typii^al  products  made  by  this  firm  are  given  in 
Pigs.  1  and  2.  The  apparatus  turned  out  may  be  sununarLsed  as 
including  cirect-current  starters  of  the  ordinary  lever  t\Toe  and  of 
the  slow-motion  ratchet  type  in  every  combination  of  pillar  panel 
with  fuses,  breakers,  and  shunt  regulators  ;  navy  t;s'];e  starters 
of  the  mica  iron  construction  already  mentioned,  double  pole 
switches  of  the  laminated  brush  type  in  cast-iron  cases  and  fitted 
with  magnetic  blow-outjs  ;  motor-operated  remote-control  starters 
f  f  the  face-plate  type  and  of  the  motor-operated  master  switch  and 
contactor  pattern,  together  with  every  possible  combination  of 
field  regulators  both  for  shunt  and  main  alternator  fields.  To  a 
large  extent  the  productions  of  the  fiim  are  standardised.  The 
operations  in  the  w  rks,  wliich  are  of  the  most  modern  tj-pe,  re 
carried  out  on  princi})les  which  make  for  larg>  production  and 
cheap  manufacture.  Factors  in  bringing  about  these  two  desirable 
conditions  are  the  personal  sujjervision  which  is  given  to  the  wliole 
of  the  work  by  Mr.  Bray  and  the  contentment  which  has  been 
engendei-ed  among  the  workers  generalh'. 

An  Ingenious  Time  Lag  Device. 

Returning  to  the  products  of  the  Electrical  Apparatus  Coiujjany 

in  more  detail,  we  may  fi  st  mention  the  ingenious  form  of  time  lag 

device  Avhich  has  just  been  designed  and  is  now  being  t  sted  out 

bv  the   firm.     Tliis   device,   which   is  shown  diagrammatically  in 
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Fif^.  3,  is  intciulfd  for  o|ierating  any  goar  in  which  it  is  noccsRavy  to 
(It'lay  the  pU'itrical  aotiou  of  circuit  birakers,  master  < ontrollcrs, 
or  other  aiitonuitic  apparatus.  The  moving;  part  of  the  device 
consists  of  a  hermetically  scaled  tulx-  of  non-inaniictic  material. 
This  tuljc  is  almost  tilled"  with  a  soft  iron  cylinder,  tlw  remaining 


insulated  from  the  lever.  Superimposed  on  the  main  lever  and 
|)iv()ted  on  the  san>e  spindle  is  a  cradle  which  carries  the  operating 
handle.  A  i)lunger  contact  is  titled  on  the  inside  of  this  cradle 
fai  ing  the  in-iulated  post  on  the  main  lever,  the  post  and  plunger 
iK-ing  normally  kept  apart  hy  a  small  sjmng.  .At  starling  th  •  fii-st 
movement  of  the  handle  hrings  the  plunger  into  contact  w.th  the 
insulated  post,  thus  allowing  the  current  to  How  through  the  control 
sector  to  the  coil  of  the  contactor,  which  thereupon  clones 
automatically  and  completes  the  main  circuit  to  the  motor.  -As 
long  as  a  forward  pressui-e  or  motion  is  continued  the  plunger  and 
])Ost  remain  in  contact  and  the  contactor  stays  closed.  If,  howevtr, 
the  handle  is  released  or  reversed,  the  energising  current  is  broken, 
the  contactor  flies  open  and  the  motor  stop.  When  the  handle 
i-eaehes  the  end  of  its  travel  a  circuit  is  closed  which  holds  it  in  its 
full-on  position.  A  fiu'ther  feature  of  the  apparatus  is  that  each 
contactor  oix-ns  a  circuit  before  the  main  lever  is  moved,  so  that  it 
is  quite  impossible  to  get  an  are  breaking  on  the  starting  s'egments. 
Independent  no- volt  and  ove  load  releas(s  are  provided,  and  these 
are  operative  in  any  running  or  starting  position,  so  that  the  start  r 
makes  nwitor  ojieration  as  fool-pronf  as  can  Ix-  dcsii-ed. 


Fie  G. — .\fToMATii    Motor  Stautkk  fou  IKC.  Cikcuits. 


Iron  Cl.ad  Motor  Panel  fok  A.C.  Circiits. 


space  being  occupied  with  oil.  This  combination  of  tube,  oil  and 
eoie  forms  in  its  turn  the  core  of  a  solenoid  or  the  pole  piece  of  an 
electromagnet.  In  either  case,  the  inner  core  is  in  a  comparatively 
weak  field  when  the  circuit  is  first  clcsed,  so  that  it  is  drawn  up 
^lowly  inside  the  tube,  the  movement  being  further  checked  by  the 
braking  action  of  the  oil.  As  the  coi'c  rises  into  the  rej.ion  in  whic  h 
the  tield  is  stronger,  the  magnetic  force  increases  and  finally  Ijecomes 
sufficiently  strong  to  enalile  the  iron  core  to  draw  the  bra.ss  tube  up 
until  the  contact  at  the  upper  end  is  closed  and  theeffect  desired  pro- 
iluced.  When  the  current  is  cut  off.  on  the  other  hand,  the  iron  core 
falls  more  rapidly  than  it  rose,  owing  to  the  oil  being  able  to  escape 
through  a  hole  drilled  in  the  axis  of  the  cylinder.  The  ball  valve 
shown  jjrevents  this  escape  when  the  circuit  is  closed.  A  very 
large  range  of  time  adjustment  is,  we  understand,  possible  with  this 
aj>paratus  by  using  oil  of  varying  viscosity  or  by  altering  the 
clearan<e  round  the  cylinder.  In  addition,  each  device  can  be 
regulated  within  coasideralile  hmits  by  raising  or  lowering  the 
initial  position  of  the  tube  by  means  of  the  .set -screw  shown. 

A  He.wy  Duty  I^tarter. 
Turning  to  the  heavier  productions  of  the  Comjjany,  Fig.  4 
shows  a  heavy-duty  dii-eet -current  inching  starter,  the  main  part 
of  which  consists  of  a  plain  rheostat  lever  moving  over  a  series  of 
contacts.  This  lever  carries  a  copper  post  at  the  lower  end  of  which 
is  a  plunger  making  contact  with  a  sector  on  the  slate,  but  comjiletely 


Fig.  5  shows  a  type  of  motor  starter  for  direct-current  circuits 
known  as  the  I -minute  type.the  resistance  k-ing  rated  for  a  starting 
period  of  60  seconds.  Slow  motion  is  obtained  by  a  i)awl  carried 
on  the  lever.  This  pawl  moves  in  a  guideway  provided  with 
alternate  camming  and  arresting  shoulders.  This  arrangement 
does  not  affect  the  backward  movement  of  the  lever.   > 

An  example  of  the  automatic  motor  starters  made  by  the  firm 
is  shown  in  Fig.  6.  In  this  apparatus  a  master  solenoid  control 
switch  nergises  a  ntnnber  of  contactoi-s  in  succetrsion  which,  in 
turn,  short-circuit  the  starting  resistance.  The  first  and  last 
contactors  of  the  series  are  fitted  with  powerfid  magnetic  blow-outs. 

A  type  of  ironclad  motor  panel  made  by  the  hrm  is  shown  in 
Fig.  7,  and  any  desired  combination  of  switches,  startei-s,  fuses, 
instruments,  &c.,  can  be  built  up  to  form  a  self-contained  motor 
control  unit  or  switchboard  to  comply  with  the  latest  factory  and 
mining  regulations.  — 


The  late  Sir.  Theo.  N.  Vail,  president  of  the  American  Telegraph  i- 
Telephone  Company  and  of  several  other  telephone  and  electrical 
organisations,  who  died  on  April  10  last,  left  estate  in  the  United 
Kingdom  of  the  gross  value  of  £4t>,4.5(),  with  net  personalty  £36,090. 
The  total  value  of  the  property  will  exceed  £1,000,000.  He  made 
generous  bequests  to  Dartmouth  College,  Princetown  University, 
Harvard  University,  the  Massachusetts  Institute  of  Technology  and 
other  institutions. 
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Correspondence. 


Electric    Lighting   of   WoodM^orks. 


TELEGKAPH  EELAYS. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  In  your  issue  of  January  21st.  a  description  is  given  of 
the  so-called  '"  Catpenter  "  relay,  as  used  in  connection  with 
Creed  receivers.  I  would  like  to  point  out  that  the  title  used 
is  open  to  question  in  view  of  the  fact  that,  some  time  ago, 
I  invented  a  relay  identical  with  that  described,  both  as  regards 
its  magnetic  circuits  and  the  position  of  the  exciting  coil. 

To  overcome  certain  constructional  and  maintenance 
difficulties,  I  subsequently  developed  this  relay  beyond  the 
parent  type  as  exemplified  in  the  relay  described  in  vour 
article,  but  still  retain  a  magnetic  circuit  oj5erating  on  the  same 
lines,  which  relay,  in  its  final  form,  is  being  put  on  the  market 
under  the  name  of  the  "  A.T.M.  High  Speed  Eelay,"  this 
name  being  chosen,  as,  owing  to  its  small  inductance  and  light 
moving  parts,  it  is  particularly  suitable  for  high  speed  circuits 
where  its  low  current  requirements  and  short  transit  time  make 
it  especially  valuable. 

Suitably  wound,  this  relay  will  work  reliably  with  less 
than  1  microampere,  and  with  its  usual  winding  will  work 
reliably  with  2  5  milliamperes  at  over  400  words  per  minute. 

It  would  be  interesting  to  know  why  Messrs.  Creed  found 
it  necessary  to  use  an  ordinary  P.O.  relay  in  cascade  with  their 
new  relay,  as  I  have  found  that  both  the  transit  time  and  the 
contact  pressure  on  my  new  type  have  been  greatly  superior 
to  the  P.O.  standard  B  relay. — I  am,  &c., 

Liverpool,  Jan.  31st.  S.  R.  Smith. 


HEATING  OF  BURIED  CABLES. 

TO    THE    EDITOR   OF   THE  /ELECTRICIAN. 

Sir  :  On  page  130  of  your  issue  of  January  28th,  I  am  made 
to  say  that  it  seems  desirable  to  proceed  slowly  with  the  use  of 
33,000-volt  .three-core  cables.  This  is  so  much  at  variance 
with  my  views  and  with  what  I  did  actually  say,  that  I  trust 
you  will  allow  me  this  opportunity  of  saying  that  I  have  every 
confidence  in  paper-insulated  cables  for  this  jiressure  as  a 
thoroughly  sound  engineering  proposition. 

What  I  did  sav  was  as  follows,  and  I  would  ask  you  to  give 
equal  publicity  to  it :-  •         ' 

Mr.  Wbodhouse  gives  a  word  of  warning  about  the  danger  of  going 
beyond  33,000  volts  with  underground  cables  at  present,  because  expe- 
rience, even  of  that  pressure,  is  limited.  Possibly  a  word  of  caution  on 
that  question  is  needed,  in  view  of  the  discussion  which  has  taken 
place  regarding  that  question  of  cable  pressures.  The  position  seems 
to  me  to  be  this,  that  there  is  something  Uke  15  years'  very  satisfactory 
experience  of  20,000-volt  cables,  and  entirely  satisfactory  experience  of 
20,000-volt  joints  for  about  eight  years.  The  total  operating  expe- 
rience of  the  world  with  33,000  volts  is,  I  believe,  limited  to  some, 50 
miles  of  cable,  but  I  am  confident  that  three-core  cables  for  that  pressure 
are  a  sound  engineering  proposition'.  It  seems  to  me  rather  unwise 
and  opposed  to  British  conservative  methods  to  talk  of  changing  every- 
thing from  33,000  to  66,000  volts  without  having  a  great  deal  more 
experience,  and  that  can  only  .come  from  extended  knowledge  of  the 
behaviour  of  compound  dielectrics  under  continued  stress  over  a  period 
of  years  undex  operating  conditions. 

I  am,  &c., 
Prescot,  Feb.  2.  B.  Welbocex. 


THE  ELECTRICAL  ENGINEERS'  BALL. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  It  is  to  be  hoped  that  if  another  da'nce  is  arranged  bv 
the  Electrical  Engineers  the  Committee  will  see  it  is  conducted 
on  somewhat  quieter  lines.  The  behaviour  at  supper  last 
Friday  night  left  a  great  deal  to  be  desired,  and  the  writer 
would  certainly  not  risk  taking  a  party  again  if  they  are  to  be 
subjected  to  the  noisy  demonstrations  that  went  on  in  the 
Oak  Room. 

The  writer  hopes  that  the  Committee  will  take  steps  to  see 
that  such  conduct  is  not  repeated,  otherwise  he  is  afraid  they 
will  find  they  will  lose  the  support  of  a  good  many  people. — 
I  am,  &c.,  '•  Disgusted." 


Good  artificial  lighting  is  necessary  in  any  workshop  or  facton,-,  and 
especially  so  in  places  such  as  saw-mills  which  employ  fast-mortng,  and 
potentially  dangerous  machinery.  In  a  wood-working  plant  it  is  not 
possible  to  provide  absolute  mechanical  safeguards  ;  and  it  is.  therefore, 
all  the  more  important  that  the  artificial  illumination  should  give  no 
excuse  for  those  errors  of  hand  or  eye  which  lead  to  spoilage  and  personal 
injury.  Adequacy,  comparative  uniformity  and  absence  of  glare  are 
essential  qualities  in  any  scheme  of  industrial  lighting. 

These  characteristics  are  abundantly  evident  in  the  ligli^ing  system 
recently  installed  in  the  Bute  Saw  Mills,  Luton.  It  was  decided  .that 
6  ft. -candles  represented  a  desirable  standard  of  average  intensity:  and 


Fig.  1. — LiGHTisG   of  Shop  at  Woodworks. 

the  installation  was  planned  to  secure  this  result.  The  accuracy  with 
which  such  values  may  be  predetermined  by  the  use  of  scientific  methods 
is  well  demonstrated  by  the  fact  that  subsequent  tests  showed  an 
average  illumination  intensity  precisely  equ«il  to  the  value  planned. 
Incidentally,  it  may  be  said  that,  on  account  of  the  light-coloured  walls 
and  ceiling  and  wood  work,  coupled  with  the  high  efficiency  of  the 
Mazdalux  reflectors  and  Mazda  gasfilled  lamps,  it  was  possible  to  achieve 
this  relatively  high  intensity  at  the  low  energy  expenditure  of  about 
0.7  watts  per  square  foot. 

In  the  main  shop,  where  many  circular  saws,  band  saws  and  planing 
machines  are  in  operation,  the  lighting  equipment  consists  of  fifty-eight 


Fio.  2. — AxoTHER   View   of  the  S.4me  Works 


intensive  Mazdalux  refleetore,  and  a  similar  number  of  100-watt  Mazda 
gasfilled  lamps.  This  shop  measures  125  ft.  by  66  ft.,  and  the  lighting 
miits  are  spaced  uniformly  over  this  area.  The  ceihng  is  10  ft.  high, 
and  the  reflectors  are  fixed  between  the  beams  in  such  a  manner  that 
the  mouths  of  the  former  are  level  with  lower  surface  of  the  latter. 
This  not  only  permits  of  the  reflectors  being  mounted  at  the  proper 
height,  but  has  the  further  advantage  of  preserWng  the  units,  to  some 
extent,  from  the  mechanical  damage  to  which  they  would  otherwise  be 
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espcoiiilly  liiible  in  a  place  wlieiv  lonu  |)laiiks  and  boams,  &.V..  liavc  to  be 
manopuvioil.  Then'  is  a  rcctaiiiiular  (iprninj!  down  the  miildle  of  tlie 
ceiliiij;  in  tlie  main  shop.  The  (ii'st  Ibxir  is,  in  etTeet.  a  bakuny  to  the 
ground  floor.  A  somewhat  uniLsiial,  altliough  essentially  rea.sonable, 
ftiiangemcnt  has  lieen  ado]ited  iu  tlie  plaeinj;  of  the  lii;lit  units  over  this 
opening.  As  a  rule  in  sueh  cases  llu'  units  would  be  susiH'nded  at  the 
same  heiijhl  as  tho.se  on  llie  l>alcony  or  upper  lloor.  Of  course,  it  is 
easier  to  do  tliis,  but  from  tlie  li,i;liting  point  of  view  sueh  a  juoceilnre  is 
illogical,  since  the  area  which  m'cds  to  be  illuTiiinated  is  at  the  bottom  of 
the  well.  At  the  Bute  Saw  Mills,  the  lights  in  the  opening  are  ti.Kcd  on  a 
level  with  the  grouiul  floor  ceiling,  with  the  R'sult  that  the  illunnnation 
in  the  miihlle  of  the  main  sliop  is  e(pial  to  that  at  the  .sides. 

Ill  the  carpenters'  shop,  which  measures  141  ft.  by  2<>  ft.  ()  in.,  there  are 
24  inten.sive  .Ma/.dalu.x  reHeelors  and  .Mazda  gaslilled  lamps.  The  same 
ilhimination  intensity  was  aimed  at  here  as  in  the  main  shop,  and  this 
degree  of  ilhimination  was  secured  with  an  even  Uiwer  e.\]icnditiire  of 
energy.    onl\-  P.(),~)  watts  per  sipiare  foot  being  ivtiiiiit'd. 

Tile  illustrations,  which  are  reiiroduced  from  untouched  ])liotograplis 
taken  entin'ly  by  the  light  of  the  .Mazdahux  units,  indicate  an  unusually 
high  standard  of  artilieial  illumination.  Not  only  is  the  lighting  aniplj' 
suftieient  for  the  most  delicate  and  minute  o])eratioiis,  but  it  is  also  free 
from  glare  and  harsh  shadows.  The  ,Ma/.dalu.\  reflectors  an;  dec))  and 
i-ompletely  conceal  the  lamps  fiDin  normal  view.  As  a  matter  of  fact 
they  can  onU'  be  seen  by  looking  vertically  ujnvards  at  them. 

It  is  impossible  to  make  any  sort  of  comparison  betwciMi  the  new 
lighting  and  the  old  at  tlii-  Hiitc  Saw  Mills,  because  bats'  wing  gas 
burners  wciv  used  befme  and  until  the  MazdaUi.-c  units  -wei-e  installed. 
Needless  to  .say,  the  change  of  e<|uipmcnt  effected  a  complete  transforma- 
tion in  the  lighting,  which  has  alivady  exerted  a  benelicial  inlluence  on 
the  productivity  and  c-omfort  of  the  workers.  Further  ])artieulara  of 
this  remarkable  installation  may  be  obtained  from  the  illuminating 
engineers"  department  of  the  British  Tliomsontlouston  Company. 


*'Eiiicos"    Gut-outs. 

Messi-s.  Sagar-Hichards,  Ltd.,  of  I.uddendenfoot,  S.t).,  Voiks,  have 
placed  on  the  market  the  ■"  Emcos  "  (  Electrical  Mercurial  Cut-dnt  Series) 
Cut-Outs,  and  they  have  issued  a   booklet  giving  particulars  of  their 
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design  and  construction.  The  "Emcos"  Series  include  cut-outs  of 
the  small  service  type,  ranging  from  2  to  10  amperes,  medium  and  large 
capacity  cut-outs  designed  to  replace  "fuses  "  an<l  circuit  breakers, 
distribution  boards  in  both  wooti  and  iron  ea.ses,  combination  switch  and 
cut-outs,  circuit  breakers  in  either  single,  double,  or  trijile  pole  types 
and  iiim-elad,  air-break  or  oil-iminei-sed;  also  current  limitcrs,  and  all 
tyjies  of  switehgear  combining  perfect  and  reliable  cut-out  features. 

The  small  service  type  consists  of  an  inner  core  having  a  chamber 
containing  a  mercury  conductor,  and  owing  to  the  peculiar  ccmstruetion 
of  this  chamber  the  break  in  the  circuit  takes  place  on  "  overload"  or 
'■  short  circuit  "  in  a  pi-edeterinined  ri'strieted  area,  thus  ensuruig  that 
the  severing.of  the  column  of  mercury  occurs  under  a  head  of  mercury, 
in  a  i-eally  air-tight  chamber,  without  Hash,  noise  or  the  emission 
of  molten  metal.  The  displaced  mercury  is  caught  in  a  special  chamber 
ill  the  inner  core,  again  returning  to  complete  the  column  on  depressing 
a  vulcanite  button,  wlii<-li  is  the  only  projecting  part  in  the  complete 
unit.  This  inner  core  is  contained  in  an  outer  case,  and  is  usually 
mounted  between  two  porcelain  blocks,  which  form  ai\  insulating  con- 
tainer, and  affords  complete  electrical  pixitection  to  the  user,  at  thcsame 
time  rendering  it  impossible  for  any  unauthorised  jierson  to  tain])cr 
with  the  cut-out  proper.  The  column  cannot  be  re-established  if  the 
"  over-load  "  or  "  short  "'  still  exists  in  the  circuit. 

Among  the  claims  made  arc  :  perfect  and  reliable  ojieration  without 
flash  or  noise  ;  instantaneous  replacement  by  simply  depressing  a  button 
ill  the  small  service  type,  and  a  "  snaji  out  "  and  "  push  in  "  mo\ement 
in  the  larger  tyjics,  without  danger  of  shock  or  bums  ;  no  further  cxjiense 
of  cartridges  or  wire  and  the  attendant  worry  of  keeping  up  stocks  of 


these  unnecessary  ))arts  ;  the  overfusing  of  a  circuit  is  entii-cly  iirevcnted ; 
the  mercury  conductor  will  not  oxidise  or  age  ;  it  is  absolutely  fool-  and 
lirc-pixiof ;  there  is  no  porcelain  fuse  carrier  to  break  under  a  severe 
strain  :  and  the  overstraining  of  |)lant  and  accessories  is  entirely  preven- 
ted. The  Company  are  sole  liceiicees  for  (jlreat  Britain  ami  Iirland  and 
the  Isle  of  .Man  for  all  the  "  Emcos  "  .Series.  The  illustration  shows  two 
"  Emcos"  units,  one  with  porcchiiii  completely  removed. 


E.U.T.    Distribution. 


.Ml.  l;.  O.  Kaiips  l'a]ier  on  "  IC.H.T.  Distribution,"'  an  abstract 
of  which  apjieaied  in  Tiik  Klei  rrtitiAN  of  December  .3,  1920,  was 
(liseii.ssed  in  Hiriningham  on  January  12.  We  give  an  aceount  of 
the  iiroceedings  below. 

Ma.ioti  a.  M.  Tavloii  questioned  the  authors  diagram,  which 
showed  that  at  a  (listance  of  five  miles  from  the  generating  .station 
the  cost  of  a  6,000-volt  system  would  be  the  same  as  that  of  a 
.33,000. volt  system,  and  in  this  connection  he  proceeded  to  give 
particulars  of  a  case  which  had  been  worked  out  in  Birmingham.  A 
sub-station  with  a  jiresent  demand  of  (i.OOO  k.v.a.  was  fed  by  three 
0-lo-sf|.  in.  trunk  feeders  working  at  U-WO  amperes  ))er  sqiiaio 
inch.  It  was  desired  to  double  the  voltage  on  tliese  trunks  on 
account  of  voltage  drop.  The  (|Uestion  to  be  considered  was  as  to 
whether  it  was  best  to  put  in  three  additional  <'ables,  or  to  introduce 
step-up  and  step-down  traasforiuers  and  transmit  the  whole 
12,000  kw.  over  the  three  existing  mains.  'J'he  result  of  the 
investigation  was  that  on  a  2-mile  transmission  there  would  Ix-.  an 
annual  lo.ss  of  £01()  per  kilovoltanipere,  on  a  3-inile  transmission  a 
gain  of  £010  per  kilovoltamjiere,  and  on  a  5-niile  transmis.sion  a 
gain  of  £0-80  per  kilovoltamjiere.  Some  mains  were  as  long  as 
this  latter,  and  in  such  a  ease  the  gain  per  annum  would  be  about 
£30,000  on  the  total  quantity  of  power  which  it  was  contemplated 
to  transmit. 

Mn.  W.  Bhew  said  the  problems  discussed  in  the  Paper  were 
not  confined  merely  to  electrical  questions,  biit  included  the  laws 
of  probability  and  sometimes  the  human  element.  Useful  guiding 
principles  had,  however  been  demonstrated  by  the  author.  Some 
of  the  autlior's  diagrams  appeared  to  a.ssume  that  the  total  cost  of 
cable  per  unit  of  length  was  proportional  to  the  sectional  area  of  the 
copjier.  This  assumption  would  only  be  approximately  correct  in 
the  case  of  the  largest  cables,  and  took  no  account  of  the  cost  of 
trenching  and  reinstatement.  When  it  was  remembered  that  for 
medium  and  small  extra-high-tension  cables  laid  singly  the  cost  of 
trenching  and  reinstatement  approached  a  figure  nearly  double 
that  of  the  cable  itself,  it  would  be  evident  that  the  form  of  the 
diagrams  referred  to  would  require  to  be  modilied. 

Mr.  W.  K.  Ghoves  observed  that  it  was  not  possible  to  foresee 
the  conditions  that  would  arise  during  the  development  of  a  large 
supply  scheme,  and  unfortunately  networks  had  to  be  planned  a 
long  time  before  the  antieijiated  demand  was  i-ealised.  In  the 
interval  unexjiected  loads  niiglit  turn  u]),  and  it  \\as  necessary, 
therefore,  to  adojit  a  step-by-ste])  policy  of  planning.  At  the  same 
time,  the  design  had  to  be  based  with  some  ultimate  layout  in 
vnew,  and  the  present  Paper  was"  therefore  of  great  inteiest,  though 
limited  in  its  application.  The  speaker  agreed  with  the  author's 
comments  on  the  reliability  of  cables,  and  also  that  heavy  outlays 
on  pilot -iirotection  systeins  for  distribution  networks  on  a  large 
scale  was  difficult  to  justify. 

Mr.  W.  Wilson  mentioned  that  his  own  exiierience  in  extra- 
high-tension  transmission  had  been  solely  with  overhead  systems. 
In  these  there  was  a  well-defined  relation  between  length  of 
transmission  and  voltage,  resulting  in  the  rate  of  about  1,000  volts 
per  mile. 


Health  and  Housing  in  South  Wales. 

Electricity  was  well  to  the  fore  at  the  South  Wales  Health  &  Home 
exhibition  which  took  iilace  at  ( 'ardilY  between  .lanuary  2(> and  Ecbniary  ■'>■ 
In  s))itc  of  the  fact  that  sueh  .an  exhibition  is  somewhat  of  a  rarity 
in  South  Wales,  it  was  well  patroni.sed  and  is  no  doubt  likely  to  be  repeated. 
Electrical  linns  anxious  to  push  domestic'and  other  apparatus  might- 
thercfore  note  and  act  ac-cordingly.  ,    ,    ,    ' 

Among  the  prominent  electrical  exhibits  present  was  the  stand  of  the 
Western  Electric  Compaxv,  Ltd.,  who  showed  their  well-known 
washing"  machines,  vacuum  cleaners,  electric  irons  and  other  domestic 
aiiiilianl^es.  Domestic  electrical  apparatus  of  various  sorts  was  also 
to  be  found  on  the  stand  of  Messrs.  Fries [>.  WxsTLE  &  Company. 
These  included  a  "Tricitv"'  appaivitus,  demonstrated  daily  by  a  lady 
expert,  Plexsim  irons  and  inodern  electric  lighting  apparatus.  Scholey 
and  CoMrAN-Y  showed  their  fractional  ii.r.  motore  and  suction  cleaners, 
while  the  Electric  .u.  Appli  asc  es  (  'ompax  Y  also  gave  a  successful  demon  - 
stration  of  their  Eureka  vacuum  cleaner. 
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The  Electrical  AVholesalers' 
Federation. 


At  the  lunch  ^^■hich  took  place  at  the  Hotel  Paissell.  London,  on 
Februarj-  2,  in  connection  with  the  annual  meeting  of  the  Electrical 
Wholesalers"  Feder  vtion,  Mr.  J.  Albrecht,  proposing  the  toast 
of  "'  Kindred  Associations,"  said  that  this  was  the  first  occasion 
on  which  \-isitoi-s  had  Ijeen  present.  The  Association  had  been 
formed  in  1014  to  safeguard  the  interests  of  wholesalers.  Its  rules 
only  allowed  the  admission  of  genuine  wholesalers  of  financial 
and  social  stability,  and  this  restriction  should  helj)  to  make  the 
Federation  a  really  living  force.  It  was  obvious  that  any  problem 
\ihich  affected  one  section  of  the  electrical  trade  must  eventually 
atlect  the  whole  trade,  so  that  a  spirit  of  co-operation  and  good 
fellowship  was  a  first  step  towards  a  satisfactory  solution.  In  the 
past  there  had  been  many  amalgamations  tending  to  closer  control, 
and  cheaper  production,  but  fe«'  tending  to  cheajier  distribution. 
Many  knotty  points  with  regard  to  this  and  other  problems,  such  as 
discounts,  would  iiave  to  be  discussed  bj'  those  concerned,  but 
the  endeavours  of  the  Association  would  be  towards  assisting  trade 
generally. 

Mr.  Llewelyn  B.  Atkinson,  in  reply,  said  that  the  Institution  of 
Electrical  Engineers,  had  developed  from  being  merely  a  scientific 
body  into  an  organisation  which  fulfilled  the  needs  of  the  whole 
industry.  British  industry  had  been  saved  from  collapse  by 
associations,  and  the  further  development  of  the  association  spirit 
was  therefore  for  the  good  of  the  electrical  industry  generally. 

Mr.  J.  E.  Edgcombe,  who  also  replied  to  the  toast,  said  that  the 
reduction  in  the  price  of  incandescent  lamps  would  mean  a  great 
increase  in  business.  The  interests  of  the  Electric  Lamp  Manu- 
facturers" Association  and  the  Electrical  Wholesalers'  Federation  in 
this  matter  were  identical,  and  a  joint  discussion  of  matters  oiitstand- 
ing  between  them  could  only  res\ilt  in  a  satisfactory  compromise. 

Mr.  F.  CoLLiNSON  also  endorsed  the  expressions  in  favour  of 
greater  co-operation  which  had  been  ma<le.  There  was  a  real 
necessity  for  the  Electrical  Wholesalers'  Federation,  and  for  the 
Electrical  Contractors"  Association  to  get  together.  As  far  as  the 
Electrical  Contractors'  Association  was  concerned,  they  were  ready 
to  be  wooed,  and  it  was  up  to  the  Federation  to  woo  them.  The 
great  reduction  in  tlie  price  of  rubber,  cotton,  copper  and  other 
raw  materials  which  had  recently  been  made,  suggested  that  the 
time  was  ripe  for  passing  on  the  benefits  of  these  reductions  to  the 
buyer.  If  the  price  of  material  could  be  lowered  and  wages  reduced 
there  were  great  possibilities  of  trade  stimulation. 

At  the  conclusion  of  the  meeting  a  cheque  for  100  guineas  was 
presented  to  Mr.  A.  G.  Beaver  as  a  recognition  of  his  services  to  the 
Association  in  capacity  of  secretarv. 


Scottish   Motor   Exhibition. 


The  Hitli  annual  .Scottish  Motor  E.xhibition,  promoted  by  the 
Scottish  .Motor  TraiU-  Association,  wa.s  ojH-ned  at  the  Kelvin"  Hall, 
Glasgow,  on  the  2oth  ult.,  by  the  Marquess  of  Linlithgow.  Large 
numbers  of  visitors  arc  being  attracted  to  the  .show  and  the  general 
opinion  in  the  trade  is'that  the  E.xliibition  has  been  more  successful 
than  was  anticipattd. 

The  Exhibition  is  divided  into  three  sections,  viz.,  (I)  private  cars, 
(2)  commercial  vehicles,  and  (3)  accessories,  tyres  and  components.  &c. 
It  is  to  be  regretted,  however,  that  electrically  proi)elled  battery 
vehicles  were  not  more  in  evidence  among  the  137  different  types 
of  cars  sho«Ti.  The  present  high  cost  of  petrol  jirovidcs  a  unique 
opportimity  to  the  enterprising  manufacturer  of  electrics  to  develop 
his  business,  and  there  is  a  great  future  in  .Scottish  cities  for  vehicles 
of  this  type.  As  an  indication  of  the  hold  which  electrics  have  obtained 
m  Glasgow,  it  may  be  mentioned  that  the  Electricity  Department  is 
making  arrangements  to  provide,  at  different  points  in  the  city,  garaging 
accommodation  and  charging  facilities  for  such  machines.  In  the 
sectmn  devoted  to  jjrivate  cai-s  it  is  interesting  to  note  that  most  models 
are  fitted  with  electric  starting  devices  and  lighting  equipments  of  one 
or  other  of  the  various  makes  now  on  the  market,  and  in  one  at  least  of 
the  more  lu.xuriously  fitted  cars  an  electric  cigar-lighter  is  to  be  seen. 

An  e.\ample  of  the  cleetric-batterj'  vehicle  is"  to  be  seen  in  the 
commercial  vehicle  section.  It  is  a  2i-ton  '■  Garret,"  with  platform  body 
and  equipped  with  iron  ILxide  battery,  capable  of  nmning  .30  miles  on 
one  charge.  The  Tilling-Stevens  petrol-electric  machines  are  well 
represented,  this  firm  exhibiting  four  typical  examples  of  their  products, 
comprising:  (1)  A  single-deck  saloon' omnibus  :  (2)  a  fire  engine  with 
dismountable  pumj) ;  (3)  a  3/4-ton  commercial  chassis  (internal  instead 
of  external  dynamo  and  motor  cooling  fans  have  been  introduced  in 
this  model,  which  allows  commutator  end-covers  to  be  removed  without 
interfering  with  the  fan)  ;  and  (4)  a  2.;-ton  gear-driven  chassis.  A 
"  C.A.V."  self-starter,  in  conjunction  with  "  C.A.V."  electric  lighting. 


has  been  fitted  to  the  engme,  which  is  also  jirovided  with  a  mechanical 
governor. 

In  the  accessories  section  there  is  a  varied  range  of  electric-lighting 
and  starting  equipments  for  cars,  including  dynamos,  started,  batteries, 
lamps,  switchboards,  &c.,  exhibited  by  several  of  the  finns  deabng  in 
these  lines.  Motor-car  manufacturers  seem  in  the  past  to  have  looked 
upon  electric  lighting  and  other  devices  as  something  which  was  quite 
unimportant  and  could  be  fitted  at  the  last  moment  after  all  the 
mechanical  details  of  the  car  were  eonijjietefl,  and  this  would  seem  to  be 
responsible  for  some  of  the  trouble  for  which  the  electrical  devices  have 
been  blamed.  Manufacturers,  however,  are  now  more  inclined  to  modify 
their  chassis,  and  seem  to  have  gra.sped  the  importance  of  the  electrical 
equipments. 


Legal  Intelligence. 


Re  Electrical  Industries  Ltd. 

In  the  Companies'  Winding-uj)  Court  recently  Mr.  .luslicc  Astbury 
made  an  order  for  the  compulsory  winding  up  of  Electrical  Industries, 
Ltd.,  electrical  engineeis,  on  the  iietition  of  R.  Johnston  &  Company, 
creditors  for  £375. 

Lee  &  Berlin  v.  E.  Levy 

At  .Shoreditch  (London)  County  Court  last  week,  his  Honour  Judge 
Cluer  non-suited  ijlaintiffs,  who  sought  to  recover  ilf)  7s.  (id.  for  elec- 
trical fitting  work  done  on  defendant's  jiremiscs,  as  the  action  was 
premature. 

After  plaintiffs'  case  had  do.sed, 

Mr.  EoKDHAM,  consumers'  engineer,  and  improver  in  the  electricity 
department  of  .Shoreditch  Borough  Council,  said  that  when  he  saw  the 
work  in  June  he  gave  no  order  for  connecting,  as  the  testing  was  below 
the  standard,  and  the  tubing  was  unsatisfactory-.  Again,  in  September 
the  work  was  too  bad  for  hira  to  connect  provisionally,  but  he  understood 
it  was  to  be  put  right  as  soon  as  possible.  He  had  never  met  plaintiff 
there.  He  had  not  certified  the  installation  fit  for  use,  as  the  work  was 
still  unsatisfactory. 

Dispute  over  Electric  Cooking  Set. 

At  Jtarj-lebone  Count_\'  Court  last  week,  before  Judge  Sir  Walworth 
H.  Roberts.  Messrs.  Watson,  Marsh  &  Company,  electrical  engineers, 
sued  Victor  Cope  for  £17  Us.,  work  done  and  materials  supplied  in 
connection  with  alterations  to  an  electric  cooking  set.  There  was  a 
counter-claim  for  the  return  of  fl.i,  money  paid  on  the  purchase  of 
the  set. 

The  evidence  showed  tliat  plaintiffs  had  organised  a  demonstration  of 
the  cooldng  sets  at  their  premises  and  defendant  was  one  of  the 
purcha.sers.  After  a  time  defendant  complained  that  the  stove  would 
not  cook  quickly  enough,  and  plaintiffs  undertook  to  have  some  work 
carried  out  which  wnuld  improve  it.  The  set  consisted  of  an  oven, 
boiling  plate  and  grill  :  the  price  ])aid  was  £2.5.  and  defendant's 
contention  was  that  the  £17  10s.  sued  for  was  included  in  the  £25 
originally  paid  for  the  articles. 

Evidence  was  given  for  the  defence,  but  the  .ludge  held  that  the 
repaii-s  to  the  set  were  not  included  in  the  £25  which  was  given  for  it, 
and  gave  judgment  for  plaintiffs  on  the  claim  and  counter-claim,  with 
costs. 

Re  Bristol  Tramways. 

In  the  Kind's  Bench  Division  on  Friday  Mr.  Justice  .Sankey  had  before 
him  a  special  case  stated  on  an  arbitrator's  award  in  a  disjnite  between 
the  Bristol  Tramways  &  Carriage  Company  and  the  Bristol  Corporation. 
The  question  was  what  amount  of  comi)ensation  should  be  jjaid  by  the 
Corporation  to  the  company  for  certain  tramway  buildings  on  land  in 
the  parish  of  St.  Michaels,  Bristol,  lately  taken  over  by  the  Corporation. 

Mr.  .leeves,  K.C.,  forthe  tramways  company,  said  the  question 'was, 
what  was  the  basis  of  value  of  certain  buildings  erected  on  land  leased 
to  the  company  by  the  Corporation,  to  be  paid  by  the  Corporation  to 
the  company  under  the  provisions  of  the  lease.  The  lease  was  dated 
July,  1875,  and  was  for  21  years.  The  period  expired  in  1896  and  the 
tenancy  was  continued  till  1918.  when  the  Corporation  gave  notice  to 
terminate  it.  The  question  was  what  was  the  meaning  of  a  covenant 
in  the  lease  b_v  the  Corporation  that  at  the  ex])iration  of  the  term  of 
occupation  the  Corporation  should  pay  to  the  lessees  "  the  then  value  " 
for  all  buildings  which  should  have  been  erected  on  the  land  by  the  lessees 
with  tile  ajipi-oval  of  the  lessors.  Before  the  arbiti'ator  the  tramway 
company  contended  that  the  jiroper  value  of  the  buildings  was  the  cost 
of  their  construction  less  depreciation.  The  Corj)oration  contended  that 
the  value  should  be  what  anyone  would  pay  for  them  in  the  open  market. 
The  arbitrator  found  that  it  the  company's  contention  was  right  the 
amount  should  be  £(i,499,  and  if  the  Corporation  were  right,  £4,C00. 
Counsel  contended  that  the  "  then  value  "  must  be  the  cost  of  con- 
traction of  the  buildings  less  depreciation,  and  therefore  the  company 
were  entitled  to  £f),499. 

After  hearing  Jlr.  Inskip,  K.C,  for  the  Corporation,  who  contended 
that  the  market  value  was  the  true  value,  Mr.  Ji'Stice  Sankey,  in 
giving  judgment,  said  he  did  not  agree  with  Mr.  .Jeeves  that  the  matter 
came  under  sec.  43  of  the  Tramways  Act,  and  he  did  not  take  the  view 
that  the  lease  was  a  lease  of  a  tramway  undertaking.  The  way  to  assess 
the  value  was  contended  for  by  the  Corporation.  Therefore,  he  must 
answer  the  question  contained  in  the  award  in  the  sense  that  the  Cor- 
poration must  pay  £4,(:(l(l. 


I<'i:hi;iakv    11,    I;i21. 
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Commercial     Topics. 

Index  of  Foreign  Trade  Catalogue. 

Tin-  IJi|.uiliMiMil  i.f  (ivrisiiiH  Tnulr.  It.'),  OUl  Queen-strcct,  S.VV.  I. 
Iiiis  n-reiitly  |>nlilislii'(l  iiii  incl(-\  nf  llio  fuii'iiin  trade  catnlopui's  available 
ill  the  (lej)artnu-iit.  The  eolleeticm  cnntaiTis  1.").1MMI  trade  eatalofiiies  of 
(ier.nan,  Austrian,  Aiueiiiaii,  Italian,  Helj;iiini.  ( 'aiiadian,  Swiss,  Danish. 
Kifneh.  .lapanese,  Dnteh.  Tnlish.  .Swedish.  N'i)iwe;;ian.  I'diln^'uese. 
S|i!niish  and  Finnish  linns.  'I'heie  appear  to  !>!•  many  eataloyues  and 
priee  lists  relatins;  to  various  hianehes  ot  the  eleetrieal  industry,  and  an 
examination  of  them  may  !«■  useful  in  order  to  see  what  eompetitcirs  are 
iloinfj,  and  to  ki'ep  in  toueh  with  the  n'((uirements  of  oversi-as  markets. 
The  <'alaloj;invs  may  he  examined  liy  British  manufavturers  in  the  lihrary 

of  the   Kori'iL'n  Samples  Section,  ,i'l   7-11,  I  lid    Hail-y,   K.t'.  +. 

*  *  f.  ^  *  ' 

Supply  Companies'  Dividends. 

The  West  minster  Kleetrie  Supply  Corporation  and  the  St.  .James 
\-  I'all  .Mall  Khitric  Light  Company  are  usually  the  tirst  of  the  supply 
ronipanies  to  deelare  their  di\  idends  for  the  past  Vi'ar.  Jn  view  of  the 
hill  |u'iee  of  fuel  and  of  the  inereasi's  in  salaries  and  wa<;es  the  results 
must  be  looked  u|)on  a.s  very  satisfaetory.  for  both  have  maintained  the 
piwioiis  year's  dividend,  the  Westminster  at  lit  and  the  St.  .James's 
Company  at  12  jn-reent.  forthe  year  102". 

(Iriitifyinf;  proi;ress  i,s  aKso  iv|)orted  by  the  \'orkslure  Kleetrie  Power 
Company,  whiidi  reports  an  inerease  in  the  net  prolit  of  flO.tiOti.  'I'he 
dividend  on  the  oniiiiary  shaiX'S  is  maintaineil  at  8  ])er  eent..  and  after 
again  iilaeing'  tbi.t.lO  to  general  reserve,  ihi'  amount  eanied  forwanl 
is  ineivased  by  t'!i.U4:{,  to  £20, !>:?!•.  'I'he  eoinpany  reports  that  to  some 
e.xtent  the  higher  eosts  of  eoal,  materials  an<l  wages  were  met  by  ei'ono- 
mies  arising  from  the  increased  output.  l''.xten.sions  of  the  company's 
generating  stations,  including  a  new  12,011(1  kw.  turbo-alternator,  are  in 
progiTss  and  further  economies  aix-  anticipated  during  the  eurix-nt  year 
as  well  as  a  substantial  inci-ease  of  revenue  from  tlie  large  number  of 
new  power  connections  which  have  been  and  still  are  being  made. 
*  *  *  V 

Foreign  Tramway  Rails. 

1 1  n  ioL'  I  he  past  few  months  several  municipal  contracts  for  the  supply 
of  steel  t  ramway  rails  have  been  given  to  foreign  firms,  the  latest  instance 
being  the  Warrington  Corporation,  which  has  accepted  the  tender  of 
the  Anglo- Belgian  .Steel  ('ompany  for  the  suiijily  of  2<X)  tons  of  rails  at 
i!4.(l'H).  The  explanation  given  is  that  the  accepted  tender  is  lower 
by  t40IJ  than  the  lowest  British  tender  and  there  is  also  a  guarantee  of 
ininiediatc  delivery.  Briti-sh  lirms,  it  is  said.  ""  could  not  give  delivery 
at  any  stated  time,  wdiile  they  would  not  supply  the  sections  which  were 
.  iiceessarv  to  coni|ily  with  the  rails  and  points  of  the  tramway  system." 

If  the  Warrington  caseWciv  an  isolated  one  we  should  not  be  alarmed, 
but  it  is  only  one  of  several  similar  instances  during  the  |)ast  year. 
Vet  we  learn  that  Shettield's  army  of  uncm)iloyed  is  growing. the  total  being 
now  over  14,1)0(1.  In  addition,  some  thousands  are  working  short  time. 
Rolling  mills  are  engaged  only  two  days  a  week,  and,  owing  to  Continental 
competition  and  the  undercutting  of  prices,  steel  production  is  restricted 
to  h'ss  than  one-(ifth  of  the  normal  output.  All  this  seems  to  indicate 
that  there  is  something  very  radically  wrimg  with  the  industry  and  we 
hop;^  that  both  mastcra  and  men  will  carefully  investigate  the  cause. 
***** 

Increasing  British  Trade  with  China. 

All  important  new  means  of  developing  trade  and  industry  with  China 
has  been  |irovided  by  the  Chinese  (.Jovernmeitt,  who  have  granted  a 
charter  to  two  prominent  l*'nglishnien  in  the  Far  East.  The  petition  for 
the  charter  was  ably  sujiportcd  by  the  Commercial  Seci-etary  to  the 
British  Legation  in  Peking,  .Mr.  C.  A.  W.  Rose,  CLE.  This  is  said  to  be 
the  fii-st  time  in  history  that  British  interests  have  been  able  to  secure  a 
charter  from  the  Chinese  Government,  having  such  unique  privileges. 

In  granting  this  Charter,  the  Chinese  Cioverninent  issues  a  mandate 
giving  authority  to  the  ])etitioners  to  form  a  cor])orati(m.  having  half 
Chinese  and  half  British  capital,  and  operating  under  its  own  articles 
of  association  and  bye-laws.  Copies  of  these  will  be  Tiled  in  the  British 
Ix-gation  at  Peking  and  the  Chinese  Ministry  of  Trade  and  Commerce. 

Hitherto  the  most  serious  drawback  to  the  expansion  of  trade  and 
industry  in  China  has  been  the  inability  of  foreigners  to  own  land  and 
property  outside  the  Treaty  ports,  and  the  Chinese  are  now  becoming 
alive  to  the  fact  that  such  restrictions  are  serious  obstacles  to  the  advance- 
ment of  their  country.  The  new  Chartered  Corjioration.  which  is  now 
in  process  of  formation,  hopes  to  be  ready  for  business  at  about  the  time 
that  the  recently  instituted  new  four-power  loan  Consortium  will  be  in 
working  order.  It  is  undei'stood  that  the  railway  reiiuircmeiits  of  China 
will  be  one  of  the  tirst  considerations  of  the  new  Consortium,  but  in 
addition  to  railways  there  arc  many  other  enter|)rises.  chiefly  industrial, 
which,  with  th,-  a.ssistance  of  its  ])owerful  Chinese  as.sociates,  the  new 
corporation  will  In-  in  a  position  to  develop. 

One  of  the  principal  features  of  the  new  corjioration  will  be  equal 
opportunities  for  all  representative  Chinese  and  British  manufacturing 
and  trading  coneems.  either  in  thi'  direction  of  obtaining  from  the  cor- 
poration tcchiiieal  anil  tinaiuial  assistance  for  setting  up  works  and  fac- 
tories of  all  kinds  in  China  or  as  to  the  best  means  of  disposing  of  British 
home-made  products  in  the  markets  of  China.  It  is  not  intended  to  call 
for  subscriptions  from  the  public  at  pixscnt,  but  all  British  manufacturers 
int<>rest«d  in  the  Chinese  trade  will  have  the  opportunity  of  subscribing 
for  founders'  shares,  with  which  capital  the  business  of  the  corporation 
will  he  commenced.  The  formation  of  the  corporation  has  been  largely 
due  to  the  efforts  of  .Major  Nathan  (of  the  Kalian  Mining  .\dmini.s- 
trat4on)  and  Mr.  H.  E.  Metealf,  of  .Messrs.  Babcock  &  Wilcox. 


Kleclricity  Supply. 

M  MifSToNH  ('oi'poratioii  has  received  sanctum  to  a  loan  of  t'l.llit.)  for 
liou.so  services. 

K\Vi!Hsn\M  Corporation  has  apiilicd  for  a  loan  of  i'i7,(i(lO  for  addi- 
tional generating  plant. 

Lincoln  City  Council  has  applied  for  sanction  to  a  loan  of  £(i2.74.'i  for 
I'lectricity  siijiply  pur|ioses. 

The  l.v.Mt:  Bkois  Town  Council  recently  decidi'd  to  acquire  the  local 
electric  supply  undertaking  for  t4,2.^'>. 

The  Electricity  Commis.sionei's  have  been  asked  to  .sanction  the 
borrowing  of  iiO.OdO  to  cover  the  estimated  ailditional  cost  ui  ex- 
tensions at  the  Dkhhv  electricity  station. 

Dovish  Corporation  cannot  give  a  supjily  of  electricity  in  bulk  to  the 
Deal  Gas  &  Electricity  Companj'  owing  to  the  high  cost  of  cables  and 
transformers. 

West  Bromw  II  11  Corporation  liiid  it  necessary  to  install  additional 
generating  jilaiit  at  a  cost  of  £(17.(1(10  and  sanction  to  borrow  this  sum 
lias  been  applied  for. 

The  salary  of  .Mr.  .1.  W.  B.\KN[':s,  commercial  assist^ant  in  the  ShelHeld 
electric  supply  department,  has  been  increased  from  itiOO  to  £700  jicr 
an  nil  in. 

Hekkfokd  Corporation  has  received  .sanction  to  an  advance  of  £10,8.57 
for  extending  the  supply  of  electricity  in  the  Leominster,  Weobley  and 
Kingston  area  at  (>1  jicri'cnt.  interest. 

On  Thur.sday  last  Councillor  Barnes,  chairman  of  l''.\I(NW<iKTH 
(Lanes)  Electricity  Committee,  started  a  new  rotary  converter,  which 
was  supplied  by  the  .Metropolitan-Vickers  Eleetrieal  Company. 

Hi  DiiKRSKiELD  Corporation  intend  to  apply  to  the  Electricity  Cuni- 
missioners  for  a  Special  Order  to  extend  the  area  of  supply  to  the  urban 
districts  of  Kirkheaton.  Lepton.  Kirkburton.  .Mcltham.  Slaithwaite,  <^e. 

W.\TFOHD  Urban  Council  has  agired  to  acquire  from  the  ClIESH.xM 
Electric  Light  &  Power  Company  tlieir  powers  of  supply  in  thi-  parish  of 
King's  Langley. 

C.vssor  Parish  Council  has  accepted  the  offer  of  Bell  Bros..  Ltd.,  of 
Bowburn  Colliery,  for  erecting  poles  and  electric  lamjis  for  public  lighting 
a:id  to  supiily  curro'nt  at  £5  per  lamp  ji'^r  annum. 

W.\i,toX-(ix-Na/.e  Urban  Council  has  entered  into  a  provisional 
contract  for  the  purchase  of  the  local  electric  light  undertaking,  at 
£5,50(1,  subject  to  the  sanction  to  borrow  the  money.  -■\ii])lication  has 
been  made  to  the  Electricity  Commissioners  to  borrow  this  sum. 

No  fewer  than  ;i8  petitions  have  been  lodged  against  the  (Jka.mpi.vn 
Electkic  SupfEV  PiiovisioN.'ir.  Okdek.  Though  the  majority  of  the 
objections  are  for  obtaining  protective  ilauses,  it  is  ]>robaljlc  that  the 
measure  will  have  to  go  forward  as  a  Bill. 

.\  sjiecial  meeting  of  Hull  City  Council  is  to  be  held  to  authorise 
application  to  the  Electricity  Commissioners  for  a  Special  Order  to 
enable  a  supply  of  electricity  to  be  given  to  .\nlaby.  Xorth  Ecrriby. 
.Melton.  Welton.  Swanland,  &e. 

An  electric  supply  scheme  has  just  been  successfully  carried  out  in 
Ballvmoxev  (Co.  -Antrim).  .Some  time  ago  the  local  gas  company 
decided  to  form  another  comjiany  with  a  capital  of  £IO,CCO,  the  greater 
2)art  of  which  was  subscribed  by  local  jicople.  The  jiower  station  is 
at  Easter  Meadow. 

Blackbvrn  Corporation  has  applied  to  the  Electricity  Commissioners 
for  sanction  to  extend  the  new  generating  station  at  Whitebirk  and  for 
provision  of  a  .second  generator  and  auxiliary  plant.  iSrc.  There  is  diffi- 
culty in  maintainingthe  jircssure  of  electricity,  owingto  the  overloading 
of  the  old  generating  station. 

Owing  to  the  increasing  rates,  many  of  the  omnibus  P-ills  (jf  the 
forthcoming  session  of  Parliament  have  been  moditied  at  meetings  of 
the  electors  or  rejected  on  n  poll.  For  instance,  the  Leyton  Bill, 
which  authorisi-d  street  widenings  at  an  estimated  cost  of  £lo.(CO  and 
conferred  further  powers  in  coniieetion  with  electricity  supply.  &.C., 
was  rejected  by  a  large  majority.  A  similar  fate  has  overtaken  the 
Bexhill  Bill,  which  contained  electric  supply  clauses. 

The  decision  of  the  Wkexham  Corporation  to  accept  the  scale  of 
salaries  reeominended  by  the  Natic-nal  .Jc'iiit  Boaid  for  the  electrical 
staff  has  cau.sed  .-Md.  E.  Hughes,  chainnan  of  the  ICIectricity  Committee, 
to  resign.  He  said  it  meant  an  additional  burden  to  the  rate))ayers  of 
£700  a  .year  and  they  could  not  afford  it.  The  .Mayor  pointed  out  that 
the  Council  had  protested  against  the  award  and  asked  for  a  revision. 
All  they  could  do  now  was  to  pay  or  fight. 

Some  discussion  has  arisen  on  the  jiroposal  of  the  Cinsoow  Tramways 
Committee  to  put  down  a  1(),0(J()  kw.  turbogenerator  at  the  Pinkston 
power  station.  It  is  contended  that  the  Jiroposal  is  contrary  to  the 
general  policy  of  co-ordination  being  jnirsued  throughout  the  country, 
and  the  Corporation  will  be  asked  to  set  uj)  a  .loint  Committee  of  the 
Tramways  and  Electricity  Committees  to  consider  the  matter  on  a  broad 
basis  with  a  view  to  obtaining  the  best  results  for  the  city  as  a  whole. 

We  are  pleased  to  notice  that  the  Electricity  Commissioners  are  not- 
going  to  countenance  the  erection  of  private  oeneratisc  stations, 
except  in  very  special  cases.  In  reply  to  a  recent  application  by  the 
Colwick  Estates,  Ltd.,  for  permission  to  erect  a  jiower  station,  the 
Commissioners  advised  the  comjiany  to  negotiate  with  Nottingham 
Corjioration  for  a  supply  of  current,"  as  the  Corjioration  were  making 
arrangements  to  erect  a  tcmjiorary  station  on  the  Clifton  site.  The 
Nottingham  Electricitv  Committee  is  satistied  that  there  will  be  required 
jilant  of  a  eajiaeity  of  "at  least  2,O(J0  kw.  to  deal  with  the  demads  of  the 


210 


THE  ELECTRICIAN. 


February  11,  1921. 


ntxt  two  or  t]iiff  _years,  and  after  consultations  with  Mi-.  J.  H.  Rider  and 
llr.  H.  Talbot,  it  suggests  that  temporary  plant  be^^jut  down  on  the 
Clifton  site,  so  as  to  tide  overthe  jieriod  between  now  and  the  completion 
of  the  permanent  station.  On  Monday  the  Council  approved  the 
proposals  and  autliorised  the  committee  to  accept  tenders  and  make 
all  necessary  arrangements  for  equipping  the  terajjorary  station. 

The  BiR.AiiXGHAM  Chamber  of  Commerce  gave  consideration  at  a  meet- 
ing last  week  to  the  suggestion  recently  made  by  Councillor  Beale, '^ 
chainnan  of  the  C'oi^)oration  Electric  Supply  Comiiiittee,  that  in  view 
of  the  financial  stringency  local  manufacturere  should  undertake  the 
responsibility  for  the  ])ro2)osed  extensions  by  lending  money  to  the 
Corporation  at  6  per  cent.  Mr.  Beale  explained  that  if  the  committee 
could  see  their  way  to  securing  enough  nioney  the  Corporation  would 
be  urged  to  start  at  once  on  a  new  scheme.  For  the  tramways  and  for 
shop  and  street  lighting,  &c.,  only  25  per  cent,  of  the  totalgenerated 
was  required,  the  balance  going  direct  to  the  factories.  The  committee 
had  waiting  on  their  books  i^eople  who  asked  between  them  for  about 
45,000  h.p. 
,  After  discussion  the  question  was  referred  to  the  general  purjioses 
Committee  of  the  Chamber.  At  the  City  Council  meeting  last  week  the 
recommendation  of  the  committee  to  caiTy  out  certain  additional  work 
Kt  Nechells  station  was  adopted. 

The  aM'ard  of  the  arbitrator  in  the  dispute  between  Toiiquay  Cor- 
X>oration  and  the  local  tramways  comjjany  has  been  issued.  'At  present 
the  company  pays  Igd.  per  unit,  but  in  consequence  of  the  greatly  in- 
creased price  of  coal.  Arc,  the  Council  asked  for  'ikd.,  and  the  award 
allows  2jd.  up  to  half  a  million  imits,  and  after  that  2.ld.  i^er  unit.  The 
award  is  based  in  the  price  of  coal  at  55s.  per  ton,  and  in  the  event  of  a 
fall  in  price  there  is  to  be  a  revision  of  the  charee.  The  award  is  retro- 
spective to  April  last. 

The  capital  accoimt  of  the  electricity  department  has  been  overdrawn 
by  £1 1.904,  and  the  revenue  account  by  fl  1,000.  The  maximum  output 
of  the  generating  station  had  now  reached  1,120  kw.,  leaving  only  80  kw. 
for  reserve,  against  the  maximum  safe  outjnit  of  1,2(0.  Consequently 
no  new  consumers  are  to  be  taken  on  after  Lady-day  next  with  the 
excejJtion  of  power  consumers,  until  arrangements  can  be  made  to  in- 
crease the  sujjplx-.  The  electrical  eitgineer  (Mr.  Woods)  ha\ing  reported 
the  result  of  an  inter\ie\v  with  the  Newton  Abbot  Electric  Supply  Com- 
pany as  to  erecting  a  new  power  station  at  Newton  for  the  sup])ly  of 
electricity  in  the  area,  the  Council  decided  to  a.sk  the  company  "and 
Newton  Abbot  Urban  C^ouncil  to  form,  with  the  Corjioration,  a  joint 
electricity  authority  in  the  dLstriet. 

Electric  Traction. 

Biff.MiNOHAM  Tramways  Committee  are  experimenting  with  tiie 
seivice  of  railless  trolley  cars  on  one  route,  the  permanent  way  of  which 
is  in  bad  condition. 

A  r2viBed  scale  of  fares  has  bsen  introduced  on  the  tramways  of  the 
Bristol  Tramways  &  Carri.4.ge  Company.  Practically  all  stages 
have  been  increased,  and  the  minimum  fare  is  2d. 

LtvERPOooL  Corporation  has  authorised  the  construction  of  a  special 
tramway  track  along  the  Prince"s-road.  The  rails  will  be  laid  on  a 
sjiecial  sleeper  track. 

As  a  result  of  the  fusion  of  the  managerial  control  of  the  L.  &  N.W. 
and  the  Lancashire  and  Yorkshire  railways,  it  is  anticipated  that  there 
will  be  an  extension  of  the  ELECTKir  SERvrcES  is  Liverpool.  Apart 
from  the  Aintree  scheme  and  the  proposed  Seaforth  and  Sefton  junction 
railway,  other  local  extensions  are  under  consideration,  together  with 
jirobable  ek^ctrical  extensions  on  both  sides  of  the  Mersey. 

There  is  a  tramway  strike  in  Cork  and  the  supply  of  electric  power  is 
also  affected,  as  the  employees  at  the  generating  station  are  out  in 
sympathy  with  the  men.  Industries  are  seriously  affected,  but  at 
the  Ford  Works  the  management  is  utilising  the  tractors  for  ]iower 
purposes  in  the  machinery,  foundry  and  other  departments.  A  number 
of  Fordson  tractors  have  also  been  supplied  to  other  firms  to  enable 
them  to  keep  their  business  in  progress. 

Col.  J.  W.  Pringle's  report  to  the  Ministry  of  Transport  on  an  accident 
which  occurred  (m  the  Baker-stei:et  &'' Waterloo  Eleitkic  Rail- 
way on  No.  7  last  has  been  issued.  About  mid-way  between  Piccadilly- 
circus  and  Oxford-circus  serious  arcing  suddenly  commenced  und-i-  tile 
front  motor-car,  accompanied  by  heavy  fumes  and  smoke,  and  the  train 
was  brought  to  a  .standstill  in  the  tunnel.  The  passengers  and  em- 
ployees suffered  considerably  from  smoke  and  noxious  fumes  which 
filled  the  tube.  The  ill  effects  ex])erienced  by  some  of  the  employees 
prevented  them  taldng  duty  for  some  days.  The  motorman  stopi)?d'  the 
traiu  in  a  distance  of  about  30  yds.  after  the  arcing  became  serious, 
when  he  got  hold  of  the  case  containing  the  hand  telephone  apparatus 
for  communicating  with  the  .sub-station  ;  the  den.se  acrid  fumes  arising 
from  the  electrical  burning  monn'ntarily  overpowered  him,  and  he 
dropped  the  case.  Then  he  attempted  to  get  hold  of  the  short-circuiting 
device  in  the  motor  com])artment  behind  the  cab.  but  when  he  opened  the 
connecting  door  he  found  the  comjiartment  full  of  heavy  smoke,  with 
flames  apparently  rising  above  the  level  of  the  steel  floor,  and  tl\,c  heat 
so  great  that  it  was  practical!}'  impossible  to  enter  the  compartment. 
Eventually,  by  making  a  dash  through  the  motor  compartment,  the 
motorman  escaped  to  the  rear  of  the  train.  Accoidintr  to  the  guards" 
cx'idence,  the  arcing  was  continuous  in  character,  and  was  accompanied 
bv  a  roaring  noise,  by  much  smoke  and  heavy  fumes.  The  passengers 
«crc  moved  to  the  rear  of  the  train,  and  subsequently  they  were  detrained 
and  walked  back  to  Piccadilly-circus. 


Imperial  and  Foreign  Notes. 

Messi-s.  Lincolne,  MacDougall  &  Uemaine  are  reporting  to  Cassino 
(N.S.W.)  Council  on  the  question  of  electricity  supply. 

The  Katoomba  Elec'tric  Supply  Company  has  disposed  of  its  busines.s 
and  untlertaking  to  a  newly  registered  company  entitled  the  Katoomba 
Electric  Lighting  Company.  Ltd. 

The  Victorian  Electricity  Commissioners  have  authorised  the  loca' 
electric  supply  company  at  Castlemain'E  to  increase  its  charges  to  9d. 
and  4Jd.  per  imit  for  lighting  and  jjower  respectively.         ' 

The  ratepaj'ers  have  approved  a  ])roposal  by  Scottsdale  (Tasmania) 
Council  to  borrow  £8,000  for  installing  hydro-electric  plant  on  the  Brid 
river.     The  cost  is  expected  to  be  between  £0,000  and  £7,000.  ' 

The  Bamawm  (Victoria)  Progress  Association  is  negotiating  with  the 
Commonwealth  Electric  Lighting  Company  with  a  view  to  having 
homesteads  in  the  township  and  district  lit  by  means  of  electrical  energy 
from  the  Rochester  power  house. 

The  report  of  the  chrectors  of  the  Ipswich  (Qkeensland)  Electric 
Supply  Company  for  the  year  ended  June  30  last  states  that  in  this, 
the  first  year  of  operations,  the  profit  was  £1,320.  The  authorised 
capital  is  £500,000,  and  £7(>.322  is  subscribed. 

Richmond  (Victoria)  City  Council  prohibited  some  time  ago  the 
erection  of  overhead  h.t.  mains  in  the  municipality,  but  on  appeal  to  the 
Minister  for  Public  Works  and  the  Electricity  Coiiimissioners,  the  Councils 
consent  was  dispensed  with,  and  permission  granted  for  the  erection  of 
the  overhead  mains. ' 

The  Viotori.\n  Railway'  Commissioners  are  improving  the  lighting  of 
the  railway  stations.  Nineteen  stations  in  the  country  and  eight  in  the 
outer  suburban  area  have  been  converted  to  electric  lighting  during  the 
last  year,  and  also  the  goods  yard  at  Kerang  and  the  live  stock  yards 
at  five  country  stations. 

SANDG.iTK  (Queensland)  Couni;il  has  under  consideration  a  scheme 
for  taking  a  supply  of  electrical  energy  from  the  Brisbane  Electric  Light- 
ing Company.  The  capital  expenditure  on  the  transmission  cable  and 
the  distribution  system  is  estimated  at  £!),900,  plus  10  per  cent,  to  cover 
recent  increases  in  cost  of  materials. 

For  lighting  the  public  lamps  in  Richmond  (Victoria)  the  Metropolitan 
Gas  Company  recjuired  £5  ISs.  3d.  per  lamp  jier  annum  after  April  next, 
compared  with  the  present  price  of  £3  4s.  7d.  The  Council  has  therefor? 
decided  to  enter  into  an  agreement  with  the  Melbourne  Electric  Supply 
Company  for  lighting  the  whole  of  the  city  electrically  for  seven  years. " 

It  is  reported  that  Dr.  Just  and  others  have  arranged  to  erect  electric 
LAMP  works  in  Bud.4pest  at  a  cost  of  25  million  kronen. 

According  to  the  "  Manchester  Guardian  "  special,  the  oontraet  fo"" 
t!ie  supply  of  the  plant  and  material  required  in  connection  with  the 
scheme  for  the  electrification  of  the  Pajares  incline  on  the  Norte  Railway- 
between  G1.JON  and  Leon  (S])ain)  has  been  awarded  to  the  (Jompa;jnie 
Francjaise  Thomson -Houston  of  Paris,  in  conjunction  with  the  General 
Electric  Company  of  America. 

The  commercial  and  business  interests  in   Holland  are  agitating  for 

direct      telephone      C0MMUNIC.\TI0N      between      the      NETHERLAND.S 

AND  England.  The  Rotterdam  Chamber  of  Commerce  recently  urged 
that  arrangements  might  be  marie  for  direct  communication  bjstween  the 
two  countries,  but  the  Netherlands  Minister  of  Commerce  has  replied 
that  the  delay  was  caused  by  the  action  of  the  British  Government, 
which  was  using  the  telephone  cable  for  other  purposes.  There  was  no 
immediate  hops  of  the  cable  becoming  available  for  telephone 
purposes. 

On  the  recommendation  of  the  Hiahwavs  Committee  th?  London 
County'  Council  has  authorised  the  trial  of  a  limited  system  of  through 
bookings  between  the  L.C.C.  tramways  and  the  London  General  Omnibus 
Com])any's  omnibuses.  The  scheme  provides  for  both  the  Council  aid 
the  company  to  issue  through  tickets  via  Victoria  at  fares  of  2d.,  .3d.,  4d. 
and  5d.,  based  on  the  addition  of  Id.  to  the  tramway  fares  of  Id.,  2d., 
3d.  and  4d.  from  Victoria,  the  company  to  convey  through  passongers 
by  any  omnibus  for  a  lid.  stage  from  Victoria.  Through  tickets  will 
not  be  issued  in  connection  either  with  workmen's  fares  or  the  cheap 
2d.  midday  fare.  The  question  of  making  somewhat  similar  arrange- 
uu'uts  for  dealing  with  the  traffic  to  and  from  other  of  the  inner  tramway 
tci-iniiii  is  u'ld'-r  d'jcussion. 

Personal  and  Appointments. 

Tlie  Vulcan  Fellowshij)  of  the  Mancliestcr  I'Tiiversity  has  been  awanled 
to  .Mr.  F.  D.  Reynolds,  M.Sc. 

Mr.  F.  H.  Page,  lale  of  the  Crypto  Electrical  Company,  Ltd.,  has 
joined  Messi-s.  H.  W.  Smith  &-  Company  ( 1020),  Ltd.,  os  repre.sentative  in 
London. 

GiLLixGHAM  Corporation  has  increased  the  salary  of  the  electrical 
engineer  (Mr.  C.  D.  Chalmers)  to  £0f  C  per  annum,  and  that  of  the  assistant 
engineer  to  £400  from  the  same  date. 

Prof.  G.  E.  Hale,  D.S.-.,  F.R.S.,  director  of  the  Mount  Wilson  Solar 
Observatory,  has  been  awarded  the  Actonian  Prize  by  the  managers 
of  the  Royal  Institution  for  his  solar  physics. 

The  Secretary  for  Scotland  has  nominated  Prof.  T.  Hudson  Beare  to 
assist  the  committee  set  up  to  manage  the  fund  constituted  under  sec.  20 
of  the  Mining  Industry  Act,  1920,  for  the  improvement  of  the  social 
well-being  of  miners,  and  in  particular  to  advise  on  matters  of  education 
and  research. 
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Miscellaneous. 

Our  (■(.rilfiMix.nuv.  '  V'-miiiUitus.'  |.iil.li>liril  last  wci-k  its  liist 
FORKUiN  KDiTHiN  ill  Kiviicli  tn  assist  the-  iwrimaiitical  iiuliistrv  nf  this 
country  ii>  ilovi'l(>i>inf;  its  (uivign  trade. 

We  rcgrct  to  rcrord  tlie  death,  on  Jan.  15  last,  at  Cairo,  of  JIi-.  James 
CooTE  Uaunh.vm,  (onncrly  of  Messrs.  J.  B.  Gamhani  &  Sons,  juetal 
meivhanta. 

On  tlui  2Slh  lilt..  111.'  death  tool;  plai-r  under  somewhat  tragic 
ciriuMtstances  of  Slit  l<  M.rii  .\siiton.  of  tlic  lirm  of  Kilhiiiii,  Brown  & 
Company,  of  London  and  CaU-iitta.  Deceased  was  a  director  of  the 
Indian  Kleetrie  Sujiply  and  Traction  Cunipany  and  other  industrial 
eompaiiies. 

The  (ilRLs'  FooTitAi.i.  Ti;a.m  of  the  Kdison  Swan  iileclric  Company 
played  their  first  away  match  on  tlie  ;ird  in.st.,  their  opponent.s  lieing  a 
team  of  girls  from  .1,  Lyons  &  Conipaiiy.  Although  defeated  by  5-0, 
the  Kdiswan  girls  were  not  disgraced,  as  they  played  bettiM'  than  the 
scorf  indicated.  Kutuii-  fixtures  include  matihes  with  girls  teams 
from  the  C.K.C,  Kiev's,  &c. 

The  I'Vhniarv  issue  of  the  "  rAitAOAY  House  Joubnai,  "  contains 
an  obituary  notice  of  the  late  Mr.  Francis  Ince,  one  of  the  pioneers  of 
electricity  supply  in  this  country  and  one  of  the  tTOvernors  of  I'^araday 
House  ;  a  biographical  sketch  of  .Mr.  C.  C.  I'aterson,  President  of  the 
Faraday  House  Old  Students'  .Association  ;  and  some  interesting  notes 
on  personal  and  technical  matters. 

tn  addition  to  the  usual  weekly  "  World  Reyiew  of  Industry,  Trade 
and  Commerce,"  the  publisher  of- the  '"  .Manchester  (iuardian"  issued 
on  the  :J7th  ult.  an  '"  Anni'ai.  REyiEW  ok  Trade,  Indu.stry  Transport 
AND  I''iNAN<'E  IN  1920."  The  combined  ]irice  of  the  two  publications 
is  (id.,  and  they  contain  niucli  imformation  on  the  subjects  indicated  by 
the  titles,  not  only  as  concerns  the  Jlanchester  district,  but  also  the 
United  Ivingdoin,  the  Colonies,  and  other  countries. 

Owing  to  the  increasing  cost  of  Underoroi-xd  Telephone  Work,  the 
Post  Otticc  authorities  have  notified  Chiswiek  Urban  Council  that  the 
arrangement  made  in  UH)(i  must  be  modified.  According  to  this  when 
the  number  of  wires  on  a  line  reached  33  the  lino  was  rcmoycd  and  the 
wires  placed  underground.  The  Council  has  agreed  to  a  modification, 
on  comlition  that  notice  be  given  to  the  Council  each  time  wires  were 
put  up  in  e.Kcess  of  'i'2,  but  in  no  cireuni.staMces  nynst  the  total  number  of 
wires  exceed  40. 

A  serious  accident  occurred  on  the  Bradford  Corporation  Tramways 
on  Thursday  last  owing  to  the  dense  fog.  A  double  deck  tramcar 
jumjx'd  the  lines  and  overturned  with  52  passengers,  of  whom  23  were 
injured.  The  car  was  proccetling  from  Bradford  to  Thackley  and  it 
overturned  at  11  p.m.  at  Five  Lane  End.  Tlie  car  was  travelling  about 
ten  miles  an  hour  and  the  driver  was  not  aware  he  was  approaching 
the  i)oints.  linmediately  he  tried  to  apply  the  automatic  lever,  but 
the  ear  must  have  caught  the  points  half-way,  for  it  jumped  them,  and 
ran  oflf  the  metals  into  the  roadway. 

The  annual  social  of  the  employees  and  wives  of  Messrs.  Roeson  & 
Coleman,  electriciW  engineers,  Newcastle-upon-TjTie,  took  place  on  the 
4th  inst,  when  about  150  guests  were  received' and  entertained  by  Mr., 
Mrs.  and  Miss  Robson.  AfteT  a  wliist  drive,  supper  was  served,  and  this 
was  followed  by  a  concert  and  dance  until  1  a.m.  Mrs.  Robson  pi'esented 
prizes  to  successful  whist  players,  and  Mr.  E.  L.  Wilson  was  presented 
with  a  gold  watch  by  Mr.  Robson  on  having  completed  21  j-ears  with  the 
firm.  He  is  the  third  employee  on  the  present  staff  to  have  received  this 
token  of  appreciation.  .Special  trams  and  a  motor  char-a  banc  (for  the 
,  Whitley  Bay  staff)  were  provided  to  convey  the  guests  to  their  homes. 

The  coroner's  jury  which  investigated  the  cause  of  death  of  the  i~ 
victims  of  the  recent  Welsh  railway  disaster  returned  a  verdict 
on  the  3rd  inst.  that  the  deceased  persons  died  from  injuries  as  a  result 
of  the  collision  between  two  trains  ;  that  the  cause  of  the  collision  was 
the  issuing  of  a  \vrong  tablet  to  the  down  train  :  that  Acting  Station- 
master  Lewis  and  .Signalman  Jones  were  guilty  of  great  neglect,  and 
that  Porter  Rogere  and  Clerk  Thompson  were  guilty  of  negligence  and 
excess  of  duty  ;  that  there  had  been  a  lack  of  supervision  in  carrying 
out  the  working  of  the  tablet  system.  They  also  recommended  the 
tablets  to  be  worked  from  the  signal-boxes  and  that  all  the  level 
crossings  should  be  connected  by  telephone  to  stations  on. both  sides. 

BanJtmptcIes. 

Claims  against  Jas.  Cri'Icksuank  Tho.msun,  lately  electrical  engineer 
anil  contractor.  Station-street.  Mansfield,  arc  to  be  sent  by  Feb.  25  to 
.Mr.  E.  W.  Humphreys,  4,  Castle-place,  Nottingham. 

The  Grassington  Electric  Sl'pply  Co.mpany,  Ltd.,  is  being  wound 
up  voluntarily,  and  Mr.  G.  J.  Harker,  Grassiiigton,  near  Skipton,  has 
been  appointed  licjuidator. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  Levburn 
Eleitric  Sipply  Company,  Ltd.  (iji  vol.  liq.),  will  be  held  on  March  14 
at  the  company's  office,  Leyburn. 

A  petition  foi  the  winding  up  of  the  Llanrwst  Electricity  Supply' 
CoMP.iNY,  Ltd.,  has  been  presented  by  Jlr.  P.  Dawe,  U,  Banist<T-road, 
Southampton,  and  will  be  heard  in  the  Carnarvonshire  County  Court. 
Blaenau  Festiniog,  on  Feb.  15. 

The  first  meeting  of  creditors  of  John  Wm.  Gladwin,  electrical  en- 
gineer, 81,  Burcot-road.  and  1a,  Meersbrook  Park-road.  Sheffield,  will 
take  place  to-day  (Feb,  11),  and  the  public  examination  at  the  Countv 
Court  Hall,  Bank-street,  Sheffield,  on  March  3, 


Institution  Notes. 

The  twenty-sixth  aiiiiual  coincntion  of  tlie  iNroRroRATEO  JIini- 
ciPAi,  Ki.Ki  TiticAL  A.'isociATioN  will  be  hold  at  JJundee  from  June  13  to 
17,  11121,  both  dates  inclusive.  The  Convention  headquarters  will  be  at 
tho  (Queen's  Hotel, 

A  dinner  to  celebrate  the  admission  of  women  to  meinljei'ship  of  the 
CuE.MUAL  Society  was  recently  held  at  the  Lyceum  Club,  under  tho 
presidency  of  Sir+Villiam  Tilden,  who,  in  replying  to  the  toast  of  the 
evening,  welcomed  the  advent  of  women  to  the  ranks  of  the  Society. 
Chemists  arc  very  much  behind  electrical  engineers  in  this  rcsjiect. 

The  Annual  General  Meeting  of  the  Institute  of  Metals  will  be  held 
at  the  Institution  of  Mechanical  Engineers,  London,  on  March  9  and  10. 
The  annual  dinner  will  be  heldatthcTrocadoro  Kestauranton  the  evening 
of  .March  9,  .and  on  the  afternoon  of  March  10  a  visit  will  be  paiil  to  the 
National    Physical   Laboratory. 

The  Scottish  District  Committee  of  the  Electrical  Trades  Union  lia-s 
been  notified  by  the  Scottish  Contractors'  .Associ.vtion  that  electrical 
workers'  wages  will  be  reduced  by  3d.  per  hour  as  from  Feb.  28.  The 
union  has  made  a  counterclaim  for  a  rise  of  Od.  an  hour,  and  the  employers 
suggest  a  conference  to  consider  the  matter. 

As  we  go  to  press  we  receive  a  communication  from  the  Chairman  and 
Hon.  Secretary  of  the  Electric  Vehicle  Committee  on  the  important 
question  of  electric  industrial  trucks  and  motor  taxes,  from  which  it 
appears  that  until  the  question  has  been  further  con.sidcred  by  the 
.\iini8ter  of  Transport  the  taking  out  of  licences  for  electric  industrial 
tracks,  which  are  mainly  used  on  mantifacturers'  premi.ses  and  only 
for  short  distances  on  roadways,  will  not  be  necessary. 

An  interesting  account  of  the  Sussex  ironworks  industry,  in  which  its 
history  was  traced  from  prehistoric  times  down  to  about  1508,  when  it 
was  at  the  height  of  its  success,  was  given  by  .Mr.  I'hys-Jenkiiis  in  a  Paper 
which  he  recently  read  before  the  Newco.men  Society.  It  is  probable 
that  iron  ore  was  worked  in  Sussex  in  Roman  times  and  that  the  blast 
furnace  was  first  used  in  the  fifteenth  century.  French  craftsmen  were 
mainly  emplo}"cd.  and  a  large  export  trade  was  built  up,  this,  however, 
being  eventually  killed  by  restrictions  in  a  way  which  is  not  unknown  in 
more  modem  times, 

A  joint  meeting  of  the  Faraday'  Society  and  the  Manchester 
Literary  and  PhlloSdphical  Society  will  be  held  at  30,  George-street, 
Manchester,  to-day  at  0.30  p.m.,  to  discuss  "  Measurements  of  Surface 
Tension."  Two  Pajicrs.  entitled  "  Some  General  Considerations  and  a 
Discussion  of  Methods  for  the  Measurement  of  Interfacial  Tensions" 
and  "  On  a  Modification  of  the  Capillary  Tube  Method  for  the  Measure- 
ment of  Surface  Tensions,"  will  be  read  by  Dr.  Allan  Ferguson. 

A  joint  general  discussion  on  "  The  Failure  of  Metals  Under  Intenial 
or  Prolonged  Stress  "  will  also  be  held  on  Wednesday,  April  (),  by  the 
F.1lB.\day  Society'  and  the  Institution  of  Mechanic^u,  Engineers, 
the  Iron  and  Steel  Institute,  and  the  Institute  of  Metals.  Membere 
wishing  to  contribute  Papers  are  requested  to  send  them  to  the  Secretary 
of  the  Faraday  Society  before  March  1  next.  An  exhibition  will  be  held 
in  connection  with  this  meeting  and  members  are  invited  to  prejiare  any 
specimens  which  will  suitably  illustrate  the  subjects  under  discussion. 

The  January  issue  of  the  British  Enciseers'  Association 
"  Bulletin  "  contains  an  article  by  Mr.  D.  A.  Bremner  entitlecf  "  Some 
New  Year  Thoughts  on  the  Engineering  Industry  "  in  which  he  points 
out  that  the  engineering  industry  is  now  bearing  its  share  of  the  universal 
burden  of  trouble  and  anxiety  and  that  it  is  high  time  that  the  strong, 
sanguine  men,  of  whom  there  are  many  in  the  industry,  should  have  their 
way  to  the  exclusion  of  those  poor-spirited  people  who  do  nothing  but 
croak  and  vapour.  At  home  and  in  the  empire  there  an-  vast 
possibilities  for  engineering  production,  but  the  future  prosperity  of  the 
industry  and  of  those  engaged  in  it  will  depend  on  our  ability  to  enter 
into  firm  contracts  to  deliver  the  goods  within  reasonable  time  at  a 
price  which  the  consumer  is  able  to  pay.  In  another  part  of  the  issue 
some  interesting  statistics  deaUng  \vith  the  engineering  industrj'  and 
export  trade  for  the  years  1913  to  1920  on  the  basis  of  the  equivalent 
values  for  those  years  are  given. 

Business    Items,  &c. 

W.M.  Smith  and  (iKo.  .Irmi.KE  Schaci;,  motor  and  electrical  engineers, 
Nantwich-road,  Crewe,  have  dissolved  partnership.  Debts  by  Mr.  Smith- 
Messrs.  .loHNSos  &  Phillips,  Ltd.,  have  opened  a  branch  office  in 
Bristol  at  1,  Nelson-street  (telephone.  No.  2499),  where  it  is  proposed  to 
carry  stocks  of  cables,  wires  and  accessories,  as  at  the  company's  other 
branches. 

With  reference  to  the  recent  reduction  in  prices  of  GaSFILlbd  and 
\'acuu\i  Type  Lamps,  we  are  informed  by  the  Edison  .Swan  Electric 
Company  that  supplies  of  leaflets,  etc.,  containing  the  new  prices  of 
Royal  Ediswan  lamps  are  now  available  for  overprinting  with  con- 
tractors' name  and  address. 

The  Kent  Bros.  Electric  Wire  Company,  formerly  the  Eastcombo 
Engineering  and  Trading  Company,  mantifacturers  of  Cotton  Covered 
Copper  Wires,  have  appointed  the  following  sole  selling  representatives : 
England  and  Wales: — E.  H.  Phillips,  172,  Wardour-street.  London,  W.l; 
Scotland,  W.  Brown  &  Company,  20O-208a,  St.  Vincent-street,  Glasgow. 
Messrs.  Sagar-Richabds,  Ltd.,  switchgear  manufacturers.  Wood- 
bottom  Works,  Luddendenfoot,  S.O.,  Yorks,  arc  the  sole  United  Kingdom 
licencees  for  the  manufacture  of  all "  Enicos  "  cut  outs  (electrical  mercurial 
cut-out  series),  including  cut-outs,  di.^tribution  boartls,  current  liniiters, 
combination  switches  and  cut-outs,  circuit  breakers  and  all  types  of 
switchgear.     Applications  to  the  Switchgear  Department  of  the  firm. 
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Tenders  Invited  and  Accepted. 

Kessington  (London)  Borough  Council  require  tenders,  by  February 
21,  for  arc  and  other  lamp  globes  and  arc  lani])  fittings.  Particulars  from 
the  Borough  Engineer,  Town  Hall,  Kensington,  W.8. 

The  CoM.MissiONEKS  OF  H.M.  Works,  Sec,  invite  tenders  by  Feb.  21 
for  supply  of  electric  bell  fittings  for  six  months.  Forms  of  tender  from 
the  Controller  of  Supplies,  Charles-street,  Westminster,  S.W.I. 

Southampton'  Harbour  Board  require  tenders  by  Feb.  2(i  for  six  or 
12  months'  supply  of  electrical  stores,  oils,  &c.  "Forms  of  tender  can 
be  obtained  at  the  Board's  offices.  Town  Quay,  Southampton. 

Tenders  are  wanted  by  March  1  for  additional  electric  fittings  for  the 
County  Sanatorium,  Almeley,  Herts.  Specification  can  be  seen  at  the 
office  of  the  County  Surveyor,  High  Town,  Hereford. 

DoxcvSTER  Corporation  require  tenders  by  Feb.  14  for  electric  light 
wiring  in  UH)  houses.  Forms  of  tender  from  Mr.  R.  E. -Ford,  3, 
Priory-place,  Doncaster. 

Belfast  Tramways  Committee  want  tenders  by  Feb.  26  for  stores, 
including  electrical  accessories,  copper  strip,  cable,  lamps,  insulating 
tapes,  carbon  brushes,  wire  and  ears,  g.i.  wires,  &c.  Forms  of  tender 
from  the  Genera!  Manager. 

Pretoria  (Transvaal)  municipality  require  tenders  by  March  10  for 
one  20  ton  overhead  crane,  sis  boilers  to  evaporate  18,000  lb.  an  hour 
each  at  350  lb.  pressure  ;  three  3,000  kw.  steam  turbo-generators,  con- 
densing plants,  five  750  kw.  converters.     Specification  from  Town  Clerk. 

The  Southend  Electric  Power  Board,  of  New  Zealand,  invite 
tenders  for  bare  copper  and  galvanised  iron  wire  and  jointing  sleeves. 
Specifications  from  the  Chairman  of  the  Board  (Mr.  A.  W.  Rodger), 
54,  Tavistock-square,  London,  W.C.I,  to  whom  tenders  must  be  sent 
by  Feb.  18. 

The  Argentine  Department  of  Sanitary  Works  (Buexo.'^  Aires)  inyite 
tenders  (by  March  21)  for  11  sets  of  c&ntrifugal  pumps  with  electric 
motors  and  accessories.  Finns  who  propose  quoting  must. have  a  re- 
jjresentative  resident  in  Buenos  Aires.  Specification  will  be  available 
at  the  Department  of  Overseas  Trade  by  Feb.  20. 

Leicester  Coqioration  invite  tenders  for  the  manufacture  and 
erection  of  two  10,000  kw.  three-phase  turbo  generators,  and  condensing 
plant,  and  screens  for  straining  condensing  water.  Specification  from 
the  city  electrical  engineer,  Mr.  T.  Robert  Smith,  and  tenders  by  Feb.  19. 

The  Aegektixe  Depakt.ment  of  Sanitary  Works  (Buenos  Aires) 
inWte  tenders  (by  March  21)  for  two  groups  of  water  turbines  and 
generators,  including  switch-board  transformers,  &c.  Representation 
by  a  resident  agent  is  essential,  and  specifications  which  will  be  available 
at  the  Department  of  Over.seas  Trade  by  Feb.  20.  < 

The  British  Consul  at  Canea  (Crete)  reports  that  tenders  are  invited 
(by  JIarch  20)  "tor  the  electric  lighting  of  Rethymo.     A   booklet  (in' 
modern  Greek)  giving  conditions  of  tender,  with  a  summary  translation 
and  a  plan,  can  be  seen  in  Room  48,  Department  of  Ovei-seas  T-rade,  35, 
Old  Queen-street,  S.W.I. 

The  Victorian  Railway  Commissionek.s  want  tenders  by  March  2  for 
resistances  and  condensers  (Contract  33,053),  and  for  pumping  ec|uip- 
ment  or  oil  tank  tracks  (Contract  33,834),  and  by  March  9  for  electric 
crabs  and  equipment  for  cranes  (Contract  33.840).  Specifications  can 
be  seen  at  the  Dept.  of  Over-seas  Trade,  35,  Old  Queen-street,  S.W.I. 

The  Tramways  Committee  of  Manchester  Corporation  invite  tenders 
for  various  stores,  including  permanent  waj'  points,  tongues  and  har- 
dened steel  centres,  welding  portions,  &c.,  also  motor  controllc-  parts, 
resistances,  commutator  segments,  armature  and  field  c  ils,  &c 
Schedules  from  the  general  manager,  Mr.  J.  M.  McElroy,  55,  Piccadillj', 
Manchester,  and  tenders  to  the  Chairman  of  the  Committee  by  Feb.  15. 

Tenders  are  invited  up  to  March  2  for  the  supply  and  delivery  to  the 
Australian  Postmaster-General's  Department,  State  of  South 
Australia,  of  (a)  telephone  parts  (Schedules  558  and  559)  ;  and  (b) 
telegraph  and  telephone  materials  (Schedule  560).  Forms  from  High 
Commissioner  for  Australia,  406,  Australia  House,  Strand,  W.C.2. 

The  City  of  Auckland  (N.Z.)  invite  tenders  for  the  supply  and  erection 
of  one  3,000  kw.  and  one  5,000  kw.  turbo-alternator,  rotarj'  converters 
(1,500  kw.  and  500  kw.)  switchgear  and  transformers,  also  water  tube 
boilers,  conveyor  pumps,  pipework  and  h.t.  and  l.t.  cables.  Specifica 
tions,  &c.,  from  the  consulting  engineers,  Messrs.  Preece,  Cardew  & 
Rider,  8,  Queen  Anne's-gate,  S.W.  1,  and  tenders  by  noon,  February  22, 
1921,  to  Mr.  Alex.  WyUie,  C/o.  Messrs.  Preece,  Cardew  &  Rider. 

Tenders  are  invited  in  connection  with  the  electrification  of  the  Cape 
ToWN-iSl.MONSTOWN  and  DcRBAN-PrETERMAUITZBURO  Railway.s,  for 
the  supply  of  turbo-alternators,  boilers,  condensing  plant,  passenger  and 
freight  locomotives,  motor  coaches  and  underframes,  motor  bogies, 
electrical  equipment  of  coaches,  sub-station  equipment  and  transformers. 
Specifications  and  forms  of  tender  from  the  High  Comniis.sioner  for  the 
Union  of  South  Africa,  32.  Victoria-street,  London,  S.W.,  or  the  Cieneral 
Manager,  .Johannesburg.  Further  technical  information  can  be  obtained 
from  the  consulting  engineers,  Messrs.  Merz  &  McLcllan,  32,  Victoria- 
street,  Westminster,  S.W.I.  Tenders  to  the  High  Commissioner  by 
noon  May  3.    , 

Plymouth  Corporation  recently  accepted  the  tender  of  A.  ReyroUe  & 
Company  for  the  supply  of  h.-t.  and  e.-h.-t.  switchgear  at  ,£8,452. 

The  tender  of  ilessrs.  Ramsay,  Sharp  &  Company  for  the  supply  of 
p'ant  for  the  supply  of  electricity  in  Wollonoong  (N.S.W.)  at  £8,933 
has  b;en  accepted. 


Last  weekH.\LiF.vx  Corporation  accepted  the  tender  of  a  London  firm 
for  the  supply  of  two  maiine  type  boilers,  superheatei's,  stokeiis,  chim- 
nej's  and  fans  at  the  electricity  works  at  £28,340. 

The  English  Electric  cfc  Siemens  Supplies,  Ltd.,  have  secured  a  contract 
from  the  London  County  Council  for  100,000  metal  filament  electiic 
lamps. 

Leeds  Corporation  has  accepted  the  following  tenders: — A.  Reyrolle  & 
Company,  switchgear,  £2b,185 :  W.  T.  Henley's  Telegraph  Works 
Comi)anv.  cables  at  £3,385,  and  the  Enfield  Ediswan  Cable  Works  at 
£3,408.  " 

The  tender  of  tli»  Endish  Electric  &  Siemens  Supplies,  Ltd.,  has  been 
accepted  by  the  Director  of  Ar.my  Contracts  for  the  supply  of  metal 
filament  lamps  (vacuum  and  gasfilled  tvpes),  covering  approximately 
100,000  lamps. 

Warrington  Council  hasaccepteda  tender  for  the  supply  of  steel  tram 
rails  from  the  Anglo-Belgian  Improvement  Corporation,  as  it  was  £400 
lower  than  any  other,  whilst  delivery  wp.s guaranteed  almost  immediat€l.y, 
and  British  firms  could  give  no  g"uarantee. 

Hammersmith  (London)  Council  is  recommended  by  the  Electricity 
C'ommittee  to  accept  the  tenders  of  C.  A.  Parsons  &  Company  for  a 
10,000  kw.  turbo-alternator  (£47. -570)  and  Hick,  Harnreaves  &  Com- 
pany for  a  twin-type  condensing  plant  (£15,800).  The  scheme  for 
extending  the  generating  station  adopted  by  the  Council  in  March  last 
provided  for  two  8,000  to  10,000  kw.  turbo-generators,  at  a  cost  of 
£124,000  ;  and  one  10.000  kw.  turbo-generator  and  conden-sing  appa- 
ratus were  ordered  from  C.  A.  Parsons  &  Company  and  Hick,  Hargreaves 
&  Company  respectively  at  £41,100  (subsequently  increased  to  £42,470) 
and  £14,952.  Neither  of  the  firms  was  prepared  to  accept  an  order  at 
the  same  prices  for  the  second  set. 

Catalogues,  Price  Lists,  &c. 

The  C'iTt  Electrical  Company.  Emerald-street,  London,  W.C.I. 
s?nd  us  an  artistic  hanging  calendar  with  monthly  tear-off  slips. 

In  order  to  meet  the  requests  of  customei-s  for  a  Drum  Type  Reversing 
Switch  suitable  for  use  in  connection  with  fquirrel  cage  motors  the 
Electrical  Apparatus  Company  have  now  developed  a  modification  of 
their  well-known  drum  type  star-delta  starter,  and  the.v  have  issued  a 
leaflet  dealing  with  the  new  apparatus. 

We  have  rccei\ed  fiom  Meisi-s.  Wood  &  Cairns,  Ltd.,  5,  7  and  9- 
Meuse-lane.  Edinburgh,  a  useful  hanging  calendar  with  large  monthly 
sheets,  and  a  feature  which  especially  commends  itself  to  us  is  that,  in 
addition  to  the  current  month,  each  sheet  also  shows  the  preceding  and 
succeeding  month.s. 

A  booklet  recently  issued  b_y  the  British  Aluminium  Company,  109, 
Queen  Victoria-street,  E.C.4,  gives  illustrated  particulars  of  a  few  of  the 
more  interesthng  uses  of  aluminium,  and  is  a  good  indication  of  the 
extent  to  which  the  metal  is  now  emjiloyed  in  modern  industry.  Alumi- 
nium is  used  extensively  for  overhead  conductors,  electric  cables  and 
tramway  feeders,  dynamo  windings,  field  coils,  meter  cases,  switch 
covers,  reflectors,  fittings,  and  for  a  variety  of  other  electrical  purpose^. 

We  have  received  from  the  British-  Thomson-Hou.iton  Comp.any 
Ltd.,  a  pamphlet  dealing  with  the  design  and  manufacture  of  their 
rotary  converters.  This  pamphlet  is  very  much  more  than  an  ordinary 
catalogue  and  contains  a  number  of  interesting  technical  details  which 
do  a  great  deal  towards  bringing  our  knowledge  on  the  subject  of  these 
interesting  machines  up  to  date.  We  shall,  therefore,  hope  to  refer  to 
the  matter  at  greater  length  in  a  subsequent  issue. 

The  Bell  Electrical  Company  (Northern),  Ltd.,  Market-street-. 
Halifax,  have  issued  a  descriptive  sheet  of  the  new  "  Emcos  "  Cut-Outs 
in  wood  (distribution)  cases,  which  are  described  in  another  column 
of  this  issue.  The  Bell  C'ompany  are  sole  sub-licencees  for  the  manu- 
facture of  "  Emcos  "  distribution  boards  in  wood  cases  and  they  are  on 
view  at  Stand  No.  1  of  the  Efficiency  E.^hibition,  Olympia,  London,  W. 

The  General  Electric  Company,  Ltd.,  67,  Queen  Victoria-street, 
London,  E.C.4,  have  issued  a  list  (Leaflet  F.2480)  giving  particulars 
of  a  special  offer  of  electric-light  fittings  and  accessories  at  reduced 
prices.  These  reduced  rates  are  only  available  during  February,  but 
they  apply  to  a  great  variety  of  electric-light  fittings  and  accessories, 
including  some  artistic  bowl  and  .pendant  fittings  for  semi-indirect 
lighting  and  some  vitreous  enamelled-steel  reflectors  and  lanterns,  &c. 

Among  other  trade  literature  issued  by  the  Company  is  a  4-page 
pamphlet  (F.I.  2462),  which  gives  particulars  of  and  prices  of  Benjami.n 
R.L.M.  STANDARD  DISPERSIVE  REFLECTORS  designed  for  use  with  all 
sizes  of  C)sram  and  t)sram  gasfilled  lamps.  It  is  claimed  that  these 
reflectors  combine  the  latest  scientific  principles  with  the  best  British 
workmanshijj  and  that  they  are  designed  for  the  most  effective  distribu- 
tion of  light.  Care  has  been  taken  to  ensure  that  the  lamp  filament  is 
shielded  from  direct  view  in  order  to  prevent  glare,  and  on  account 
of  the  substantial  construction  and  high-class  workmanship  they  are 
suitable  for  even  the  hardest  service. 

Messrs.  Die.ny  &  Lucas,  329,  High  Holborn,  London.  W.C..  notify 
that  they  are  sole  concessionaires  for  Great  Britain,  the  British 
Colonies  and  Protectorates  for  "  Adhex  "  patent  beltinc!.  They 
have  issued  a  catalogue  describing  this  patent  belting,  which  is  claimed 
to  be  a  happy  combination  of  oak-tanned  and  chrome  leathers, 
possessing,  in  addition  to  the  usual  qualities  of  the  former,  the  great 
adhesive  properties  of  the  latter.  The  coefficient  of  friction  is  more 
than  double  that  of  the  best  ordinary  leather  belting,  and  in  most 
cases  the  necessary  width  of  the  belt  can,  therefore,  be  halved.  These, 
as  well  as  the  other  advantages  of  the  belting,  are  set  forth  in  the  leaflet. 


Fkbruahy  11,  1921. 


THE  ]<:lectiiician. 


in- 


Patent   Record. 


SPECIFICATIONS  PUBLISHED, 

The  follou'ine  abslraci  from  some  of  the  specificaiions  recently  fiublisM  hone  bten 
specialty  compiled  by  Messrs.  Mewburn,  Ellis  8t  Co.,  Chartered  Patent  Ascnts, 
70  and  T2,  Chancery-lane,  London,  W.C. 

CoMPLBTE  Specifications. 

139,497  PupiN,     Electrically-operated  sound-generators.    (4.2'18.) 

139,521  SiEMENS-ScHuCKERTWERKE.     Rotary   electric   hand-drills.    (26 '6/14.) 

140,379  Vavre.     Ele;tric  switches.     (20  3  19.) 

140,799  Siemens  &  Ck:>.    Searchlights     (1,8, 17.) 

The  positive  electrode  consists  of  a  carbon  rod  which  is  surrounded  by  a  carbon 

tube  in  such  a  manner  that  there  is  an  Intermediate  space  between  the  carbon  tube 

and  the  carbon  rod. 
142,793  Automatic  Telephone  Manufacturing  Co.    Telephone  systems.    (2,5/19.) 
143,194  Zecchini  &  Panza.     Electric  foDt-rest  and  foot-warmer,     (13/5/19.) 
144,264  Western  Electric  Co.    Telephone  systems.    (5  6  19.) 
145,442  Krupp  Akt-Ges.  Grusonwerk.     Magnetic  separators.    (2/8/18.) 

149.618  Metrdpolitan-Vickers  Electrical  C5.     Electrical  discharge-gap  apparatus. 
(15  8,19.     Addition  to  123,064.) 

Consists  in  combination  of  an  auxiliary  spark  gap  with  a  selective  discharge  device, 
so  thit  the  potential  of  the  auxiliary  electrode  is  raised  to  substantially  that  of  one 
of  the  discharge  members  or  hi^jher,  when  the  auxiliary  gap  breaks  down.  The 
auxiliary  spark  gap  is  provided  with  a  protecting  member  so  that  the  electrodes 
thereof  and  the  space  intermedi.Tte  the  electrodes  will  be  protected  from  the  rain, 
thereby  maintaining  substantially  the  same  breakdown  voltage  at  all  times. 

149.619  Metropolitan  Vickers  Electrical  Co.     Electrical  discharge-gap  apparatus. 
(15  8  19.) 

Comprises  an  electrical  discharge-gap  apparatus  having  two  discharge 
members  spaced  apart,  and  an  auxiliary  electrode  in  proximity  to  the  discharge 
members  and  connected  to  said  members  through  impedance  connections, 
and  also  to  one  of  said  members  through  an  auxiliary  spark  gap  in  -series  with  a  con- 
denser. 
153.524  Igranic  Electric  Cx3.    (Cutler  Hammer  Manufacturing  C^o.)    Electric  switches 

(16  3  20.) 
153,532  British  Thomson-Houston  Co.    (General  Electric  Co.)    Devices  for  controlling 
electric  discharges  through  vapours,  and  methods  of  operating  said  devices. 
(15/4,15.     Divided  Application  on  5,684  15.) 
An  alternating  current,  or  other  variable  current,  periodically  falling  to  a  potential 
too  low  to  support  an  arc  is  employed  to  operate  a  succession  of  arcs  and  the  starting 
of  the  successive  arcs,  is  timed  in  accordance  with  the  potential  of  an  electrical  field, 
established  in  the  path  of  the  arcs,  and  varying  in  accordance  with  the  variations  of 
the  current  to  be  amplitied. 
153,809  Hodges.     Electric  distributing  switches.    (17/1/20.) 
153,825  Western  Electric  C^.    (Western  Electric  Za.)    l^nting  telegraph  systems. 

(28  2  20.) 
153,858  Isenthal.    Variable    electric    condensers.    (28/10  19.     Divided    Application 
on  8,628,  17.) 
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APPLICATIONS  FOR   PATENTS 

July  10 
Submarine  sound-signalling  apparatus.     (18  3  16,  Germany.) 
Signal-transmitting  devices.    (25,9/17,  Germany,) 
Sound-transmitting  installations.    (1/10/17,  Germany.) 
Electromagnetic  sound  producers  and  receivers.     (148/18,  Ger- 

Device  for  adjusting  degree  of  coupling  in  sound  apparatus.  (16/8  18 

Electromagnetic  sound  apparatus.     (1/11/18,  Germany.) 
Electromagnetic  sound  apparatus.     (18  11  18,  Germany.) 
Devices  for  assisting  navigation.     (27  12  18,  Germany.) 
Sound-signalling  device.     (27  4  17,  Germany.) 
Electromagnetic  sound  producers  and  receivers.     (20,1/19,  Ger- 

Signal-transmitting  devices.     (25/9/17,  Germany.) 
Reception  of  submarine  sound  signals.     (25  1/17,  Germany.) 
Submarine  sound  signalling.     (1  10  15,  Germany.) 
Submarine  sound-transmitter.     (3  5/18,  Germany.) 
Receiving  device  for  submir.ne  sound  signals.  (19/5, 17.  Germany.) 

July  12. 
Gell.    Telegraph  receiving  instrument. 
PiLKiNGTON.     Electric  furnaces. 

Regnaulo  de  Belleseize.     Receiving  circuits  for  wireless  telegraphy. 
Regnauld  de  Belleseize.     Electro-magnetic  wave-receiving  system. 
Berthenod.     Electro-magnetic  wave-signailing  systems.     (France  ) 
Gessellschaft  fur  Drahtlose  Telegrafhie.    Generator  of  electric  oscilla- 
tions.    (7,8, 17.  Germany.) 
Geseli^schaft  fur  Drahtlose  Telegrafhie.    Electro-magnetic  wave-receiving 

arrangementx.     (8  2  16,  Germany.) 
Belin.     Secret  telegraphic,  telautographic,  &c.,  wire,  or  wireless  transmission 

system. 
Latour.    Thermionic  tube  relay  arrangements.     (France.) 
Latour.     Electrical  systems  involving  three  electrode  thermionic  tube  elements. 

(16/12, 18.  France.) 
Latour.    Thermionic  tube  elements  arrangement.    (France.) 
Latour.     Telegraphic  communication  systems.     (France.) 
Wardman.     Electric  cable  attachment. 

Siemens  Bros.  &  Co.  &  Christian.     Automatic.  &c.,  telephone  systems. 
Planer.     Paper  insulated  wire.     (24/7, 17,  Germany.) 
Planer.     Paper  band  covering  for  electric  wires.     (15  10, 17,  Germany.) 
Planer.-  Power  line  for  indoor  wiring.    (13  11  16,  Austria.) 
HuTH.     Energy  translation  connection  by  vacuum  tubes.     (19/10, 18,  Germany.) 
LoEWE.     Installation  for  operation  of  Rontgen  tabes.    (5/3;  19,  Germany.) 
HuTH.    Arrangement  of  connections  for  generating  and   receiving  electrical 

vibrations.     (7/717.  Sweden.) 
HuTH.    Telegraphy,  &c.    (15/9, 15,  Germany.) 
HuTH.     Method  for  generating  and  reinforcing  vibrations  for  wireless  telegraphy. 

(17.7  18,  Germany.) 
LoEWE.    Appliance  for  vacuum  tubes.    (9/7/18,  Germany.) 
HuTH.    Arrangements    for    wireless    telegraphy    from    submarines.    (8,12,16, 

Germany.) 
HuTH.   Methodofconnectiontoproduceoscillationswith  vacuum  tubes.  (167  17) 

Germany.) 
HuTH.    iteception  process  for  electrical  vibrations.    (5/5  19.  Germany.) 
HuTH.     Antenna  for  wireless  telegraphy.     (14715.  Germany.) 
HuTH.    C^nnectionforsendingandreceivingelectricwaves.  (13  10  17,  Germany.) 
LoEWE.     Device  for  transmitting  high    frequency   energy   to  vacuum    tubes. 

(19/10. 18.  Germany.) 
Allay  Welding  Processes,  Ltd.,  &  Jones.     Electrodes  for  soldering,  &c. 
Myi^.     Inclined  carbon  lamp. 

HuTH.    Arrangement  for  surgingreception  of  electric  waves.  (29/4. 19,  Germany.) 
HuTH.    Combined  transmitting  and  receiving  arrangement.  (14  12/17.  Germany  ) 
HuTH.     Multiple  boosters.  &c.     (8  3  17,  Germany.) 
HuTH.     Electric  discharging  vessels.     (3  4/17,  Germany.) 
HuTH.     Receiving  arrangement  for  wireless  telegraphy.     (28/10  18.) 
HuTH.     Device  for  preventing  self-sounding  in  vibration  producers,  &c.   (4  7  17, 

Germany.) 
LoEWE.    (Connection  for  telephony.    (29/10  18,  Germany.) 
HuTH.    Radio- telegraphic  apparatus.    ^28  8/17,  Germany.) 


Companies'    Reports,    &c. 

Till' (lir.-ciiir.<  III'  .Mcrsis.  ( iui.KNWiinu  &  I'iVli.i.v.  I-Tii..  Iias'e  (ItH'InrL''!  an 
iiilrrim  (lividcnil  nf  '1\  \y-\  ei'iit.  on  llie  ordiiiury  HJiarc-. 

Mr.  ■lolm  If.  B.  Noblo  has  lii^ii  elected  vice-chainnan   of  Siii  W.   (1. 

Ali.M.ST'tDNC,   WlllTWORT.l  &  ClI.MI'.VNY,  LTi).,  ailll  .Ml.   .Mflril    1 1 .  .1.  ( '(kIi- 

rano  a  dirci^tor. 

The  LoNDo.s  Ei.iXTKli-  Railw.w  t'o.Mi'ANV  iveiiiiiinciid  a  tiiiiil  divideiul 
on  th;-  iii'dinary  simivs  of  1  pn'  cent.,  makint;,  with  the  interim  divi- 
d.'iid  of  J  \m  cent.,   \\  per  cent,  for  192J,  e:irrying  forward  £22, li").). 

The  CiTi'  &  South  London  Kaii.way  (/oiyirAXY  reeoinniend  a  linal 
dividend  on  the  eon.solidated  nrdinary  stock  of  \\  per  eent.,  iiiakin)^, 
with  the  indrini  divid-nd  of  .J  ]ht  cent.,  a  dividend  tor  1020  of  l.J  per 
cent..  ti;!.S2(l  buiiii;  earried  forward. 

The  Mktuoi'olitax  District  IIaii.way  Company  recommend  a  final 
dividend  on  the  5  per  cent,  second  jireferenee  stock  of  I'J  per  cent., 
inakini;  with  the  interim  dividend  of  \\  \y>v  cent.,  paid  in  ..Viij^ust.  a 
dividend  for  l!l2v)  of  3  per  cent..  £20, .'537  being  earried  forward. 

The  prolit  of  ihe  Honckoxii  Thamway  Company  for  1920  amounti-d 
to  £86,29."),  which,  with  amoniit  brought  forward,  maltesE  Oli.+l  I.  The 
directors  have  transferred  £50,00i)  to  contingent  liability  account,  and 
r.'commend  a  linal  dividend  of  Is.  :j.l.  p2r  sFiare,  making  23.  for  year, 
carrying  forward  £10.911. 

A  petition  lias  b,>en  presented  to  eonlirm  an  alteration  of  the  objects 
of  the  British  Ki.nrTRit'AL  Fedkration,  Ltd.,  so  as  to  include  the 
words  "  to  undertake  and  execute  any  trusts  the  underlakiuL'  whereof 
may  seem  desirable,  and  either  gratuitously  or  otherwise,"  and  will  be 
heard  in  the  High  Court  of  .Justice,  London,  on  Feb.  \'i. 

The  Central  London  Railway'  Company'  recommend  a  linal  dividind 
on  the  undivided  ordinary  stock  of  2  ])er  cent.,  making  with  the  interim 
jiayment  of  \  per  cent,  a  dividend  for  1920  of  2J  per  cent.  ;  a  final 
dividend  on  the  preferred  ordinary  stock  of  '.\\  per  cent.,  making  4  per 
cent.  ;  a  dividend  for  the  year  on  the  deferred  ordinal'}'  stock  of  J  per 
cent.,  carrying  forward  fl.-i.KiO. 

At  an  extraordinary  general  meeting  of  the  Adhe.m  i:  e  Klectrk; 
t^ll'PPLY  Company,  Lt  j.,  on  Friday,  the  resolutions  passed  at  thi-  meeting 
held  on  tho  19th  ult.,  transferring  tke  control  of  the  Company  to 
Australia-,  were  unanimously  confirmed  and  a  vote  of  thanks  to  (he 
chainnan  and  the  directors  for  their  past  services  was  parsed. 

DurinK  the  pa.st  year  the  Central  Electric  Sipply  Company  supplied 
;?8,24(>,260  units  of  energy  to  the  Westminster  Electric  Supjily  Corpora- 
tion, the  St.  .James'  and  I'all  Mall  Electric  Light  and  t  he  ( 'helsea  Eleetrieity 
Supply  Companies.  The  balance  brought  forward  from  1919  was  £8, 
and,  after  making  a  full  allowance  for  sinking  fund  and  depreciation 
there  is  a  credit  balance  for  the  year  of  £7  leaving  £10  to  be  carried  forward. 

The  directors  of  the  UNDERnRouND  Electric  Railways  Comi'a/ny  oi.- 
LoNDO.v,  Ltd.,  announce  that,  subject  to  confirm.ation  of  the  dividend 
announcements  by  the  a9.sociated  companies,  the  revenue  will  enable 
them  to  pay  the  full  interest  to  Dec.  :!1,  1920,  on  the  0  per  cent,  first 
cumulative  income  debenture  stock,  and  to  ]iay  interest  at  rate  of  2  j)er 
cent.,  tax  free,  on  the  0  |)cr  cent,  income  bonds  of  I94.S  for  the  half-year 
ended  Dec.  31,  carrying  forward  £'20,23(i. 

Sir  H,  Leon,  who  presided  over  the  annual  meetiiigof  the 
Yorkshire  (West  Riding)  Eiectric  Tramw-ay'S  Company,  Ltd., 
on  Friday  last,  said  that  tjje  past  year  was  even  worae  than 
the  jirevious  year  1919,  and  he  could  not  see  any  relief  in  for 
tho  near  future.  In  1920  the.y  faced  almost  daily  demands  higher 
wages,  hainiJered  by  the  exorbitant  prices  asked  for  \'arious  com- 
modities used  in  the  business,  delayed  by  the  impossibility  of  getting 
delivery  of  materials  required,  and  annoyed  by  the  a|)parent  inditferencu 
of  the  Government  Departments  to  what  they  considered  was  a  reason- 
able application  for  powers  to  charge  increased  fares.  f)n  Sejjt.  4  they 
obtained  an  order  authorising  them  to  increase  the  ortlinary  j)as.senger 
fares  by  oO  per  cent,  over  tho  Jire-war  basis,  and  to  advance  by  lOO  |ier 
cent,  the  fares  charged  to  the  labouring  classes  on  tho  pre-war  basis. 
The  increase  in  revenue  to  d'.te  had  been  fairly  satisfactory.  Jlr. 
Smithson  said  that  as  chairman  of  a  great  municipal  uridertaking  at 
l>eeds,  he  knew  what  is  going  on  with  regard  to  tramway  matters.  In 
Leeds  and  many  other  places  they  are  actually  working  at  a  loss. 

The  gross  recei;;ts  of  the  Metropolitan  Railway'  Company,  duriiiL' 
1920,  were  £2,109,988.  ,i,nd  the  expenditure  was  £l,(i,'58,493.  Addiiii; 
miscellaneous  receipts  and  balanc?  from  1919,  and  deducting  interest, 
rentals  and  other  fi.xcd  charges  (£328,24.5),  and  the  ]neference  dividends 
(£239,107),  the  balance-  available  is  £127,020.  The  interim  dividend 
of  1  per  cent,  per  annum  absorljed  £37,201,  leaving  £89,819,  out  of  which 
the  directors  recommend  payment  of  a  diWdend  at  the  rate  of  2  )K'r 
cent,  per  annum  for  the  half-.vear  ended  Dec  31,  making  U  per  cent, 
for  the  year,  and  carrying  forward  £1.5,4U).  The  amount  transferred 
to  general  renewals  fund  is  £.50,00(1,  a.uainst  £40.000. 

Further  increases  in  fares  to  and  from  stations  outside  the  London  area 
were  brought  into  operation  in  August  last,  but  the  London  area  revisions 
could  not  be  applied  before  Sept.  26  last.  The  increase  in  revenue 
which  has  so  far  resulted  from  these  revisions  may  be  considered  satis- 
factory.  Durini;  the  year  large  additions  made  to  the  rolling  stock  havi; 
had  a  marked  effect  in  relieving  the  congestion  of  traffic  exjierienced 
during  the  rush  hours  of  the  da.v.  Of  the  new  cars  ordered  for  the 
electric  service,  12  have  been  delivered,  and  others  will  be  available 
shortly.  The  re-e(|uipment  «f  the  existing  electric  locomotives  with 
higher-powered  motors  is  being  gradually  effected.  Arrangements  for 
augmenting  and  improving  the  generating  plant  at  Neasden  are  pro- 
ceeding favourably. 
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NcM^  Companies. 

The  following  list  has  been  comijiled  from  information  supplied  to  us 
b}'  Messrs.  Jordan  &  Sons,  Ltd.,  Company  Registration  Agents,  Chancery- 
lane,  London,  W.C.2  : — 

DUTTONS  (SOUTHPORT),  LTD.  (172, Too)— Reg.  Jan.  24,  capital 
i.l.OOO  in  £1  shares,  to  cari-y  on  business  of  manufacturers  of  accumu- 
lators, magnetos,  d}^lamos,  &c.  Directoi's  :  H.  Button  and  A.  Button. 
Reg.  office  :    lA,  Marlborough-road,  Southport. 

MEAD  ENGINEERING  WORKS,  LTD.  (172,727)— Reg.  Jan.  21,  capital 
£j,0(X)in£l  ordinary  shares,  tocarryonbusinesees  of  mechanical, electrical 
and  general  engineers.  Biroctors  :  G.  E.  Mead,  F.  Griffiths  and  A.  E. 
Mead.     Reg.  office  :   Hurmna-.strect,  Bute  Boclis,  Cardiff. 

NORTH  WEST  ELECTRICAL  MFG.  COMPANY,  LTD.,  qapital  £5,000  in 
£1  shares,  to  carry  on  business  of  electrical  engineers.  Registered 
office,  Motlienvcll. 

Companies  Incorporated  Outside   U.K. 

ELECTRICAL  APPARATUS  EXPORT  CORPORATION.  (I,!l2d  F.)— Reg. 
.Tan.  19,  capital  S.W.OOO  in  .'iOO  shares  of  slOO  each,  to  carry  on  business 
of  shipping  and  forwarding  by  land  and  water.  Incorporated  in  U.S.A. 
.1.  A.  Campbell,  408-9,  Bank-charabers,  High  Holborn,  VV.C.l,  is  autho- 
rised to  accept  service. 


Benn  Brothers  Journals. 


.So.ME  Features  or  the  Crr.iiEXT  Issues. 

"  Aeronautics." — "  The  Napier  I.OOO  h.p.  Aero  Engine  "  ;_  "  Ground 
Engineering,"  by  Wing-Gommander  H.  W.  S.  Outram. 

■■  The  Cabinet  Maker." — "  Furnishing  Textiles,"  by  W.  Foxton  ; 
■■  The  Becoration  of  Furniture  :  C'arved  Mouldings  "  ;  "  The  Efficiency 
Exhibition." 

"■  Chemical  Age." — "'  Ozone  and  Hyzone  and  their  Technical  Appli- 
cations "  ;    and  "  The  Briving  of  Centrifuges,"  by  F.  J.  Broadbent. 

"  Farm  and  Home." — "  Lambing  Season  Problems  "  ;  "  Farmers  and 
the  Wages  Burden  "  ;   and  "  The  (Joveniment  and  1920  Wheat  Prices." 

■'  Fruit-Grower." — "  Rain  and  the  Setting  of  Fruit  "  ;  "  Trade  Bene- 
volence "  ;   and  '"  The  Wages  Problem." 

■'  Gardening  Illustrated." — (Sweet  Pea  Issue). — "  The  Problem  of 
Varieties  "  ;  "  Sweet  Peas  for  Every  Garden  "  ;  and  "  Mendelism  and 
Sweet  Pea  Breeding." 

'■  The  Gas  World." — Analyses  of  Corporation  Gas  Accounts  ;  "  Edu- 
cation and  Training  of  the  Gas  Engineer  "  ;  and  "  Complete  Gasification 
of  Coal  at  Harrogate." 

"  Hardware  Trade  .Journal." — "  Hardware  for  the  Garden  "  ;  "  The 
Elusive  Order  "  ;   and  "  How  to  Warm  the  Shop." 


Forty  Tears  Ago. 

(The  Electrician,  Febroary  12,  1881.) 

The  P,\riS  Electkical  Exhibition. — Several  electrical  railways  will, 
it  is  stated,  be  at  work  at  tliis  Exhibition,  the  largest  being  in  the  British 
Section,  and  constructed  by  Mcssre.  Siemens  Brothel's. 

"  PuxcH  "  ON  THE  TELEGRAPH  MONOPOLY. — "  The  Telegraph  Mono- 
poly— popularly  known  as  the  Post  Office — is  jiroving,  if  any  proof  were 
needed,  that  no  Government  can  be  tmsted.  Tory,  Consei'vative, 
Liberal  or  Radical,  are  all  alike  when  the  law  gives  them,  or  leads  them 
to  believe  that  it  has  given  them  inilimited  powers  as  traders.  The 
so-called  Post  Office,  having  made  a  bad  and  improvident  bargain  with 
the  Telegraph  Companies,  is  determined  to  burke  invention,  and  earn 
an  evil  reputation  as  the  champion  of  everlasting  stagnation.  The 
impertinent  inventors  of  the  telephone  have  been  made  aware  of  this 
in  a  court  of  law,  and  are  now  made  even  more  bitterly  aware  of  it  in 
their  subsequent  negotiations  with  the  Government.  In  the  first  place, 
they  are  told  they  must  be  taxed,  and  this  is  a  communication  they  can 
hardly  be  astonished  at.  Nearly  every  living  thing  in  this  country-  is 
taxed,  except  vennin — the  child  in  its  cradle,  the  dying  man  on  his  bed. 
The  only  thing  practically  exempt  is  the  corpse  in  its  coflin.  However 
sluggish  the  Government  may  be  the  tax-gatherer  is  superhumanly 
active.  A  Government  that  once  taxed  the  light  of  heaven  can  see  no 
injustice  in  taxing  a  telephone  wire.  In  the  second  place,  the  imper 
tinent  inventors  are  told  that  their  iinliii.t  must  be  limited,"  &c.,  &c.,  &c. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,    Feb.  8. 

Copptr —                                               Price.  Inc.  Bee. 

Best  selected per  ton     £76     0     0  £2     0  0           — 

Electro  Wirebars  ...         „           £79     0     0  £2     0  0            — 

H.C.  wire,  basis     ...    per  lb.          Is.     Oj'sd.  jd.  — 

Sheet „             Is.     1  i%d.  —  i^A. 

Phosphor-bronze  Wire  (Telephone) — 
Phosphor-bronze 

wire,  basis      „           Is.     4T'jd.  'd,  — 

Brass  60/40— 

Rod,  basis      „          Os.     9d.  —  — 

Sheet,  basis   „           Is.      l^d.  —  — 

Wire,  basis    ,,           Is.     l|d.  —  — 

Pig  Iron — 

Cleveland  Warrants     per  ton     £10     5     0  —  £10     0 
Galvanised         steel 

wire,  basis  8  SWG         ,,          £31     0    0  —  — 

Lead  Pig — 

EngUsh  „          £24  10    0  —  £0  10    0 

Foreign  or  Colonial          „          £22  12     6  —  £0  10     0 

Tin- 
Ingot „        £167     0     0  —  £2     0    0 

Wire,  basis     per  lb.       23.     3?d.  — .  ]d. 


Copper  Sulphate. — Per  ton  £36. 
Boric   Acid   (Crystals). — Per  ton 

£74. 
Sodium  Bichromate. — Per  lb.  lOd. 
Sodium  Chlorate. — Per  lb.  4Jd. 


Salammoniac. — Per  cwt.  1003.-95s. 
Sulphur  (Flowers).— Ton  £15  Ss. 
„       (Roll-Brimstone). — Per  ton 
£15  5s. 
Sulphuric    Acid    (Pyrites,  168)''. — 
Per  ton,  £9  17s.  6d. 
Rubber. — Parafine,  Os.  11  Jd.  ;   plantation  1st  latex,  Is   Id.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  prices  by  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.CA.  Telegrams  : 
Benbrotric,  Fleet,  London.     Telephone  :  City  9853  (4  lines). 

The  subscription  to  "  The  Electriciak  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
vu>Mt  Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 


Arrangements  for  the  Week. 

FRIDAY,   February  11th  (to-day). 

Physical  Society. 
5.15  J). Ill-     At  the  Imperial  College  of  Science,  South  Kensington, 
London.    S.W.     Biscussion    on    "  Absolute    Measurements    of 
Electrical   Resistance,    and   Instruments   based   on   the   Tem- 
perature-variation of  Resistance." 

FAR.A.D.4Y  Society. 
fi.30  p.m.     At  36,  George-street,  Manchester.     Joint  Meeting  with 
the    Manchester    Literary    and    Philosophical    Society.     Bis- 
cussion on  "  Measurements  of  Surface  Tension." 
JiTNiOR  Institution  of  Engineers. 
H  p.m.     At  Caxton  Hall.  London.  S.W.     Lecturette  :    "  Notes  on 
Some  Limit  Gauges,"  by  Mr.  F.  A.  Simpson. 
Institute  of  Industri.al  Administration. 
S  ji.in.     At  Central  Hall,  Westminster,  London,  S.W.     Address  on 
"  Present  Bay  Industrial  Psychology,"  by  Sir  Lynder  Maeassey, 
K.B.E.,  K.C." 

Electro-Harmonic  Society-. 
S  p.iii.     At  Cannon-street  Hotel,  E.C.     Concert.  (Ladies'  Night.) 

Royal  Institution. 
9  p.m.     At  Albemarle-street,  London,  W.     Biscourse  on  "  Isotopes 
and  Atomic  Weights,"  by  Br.  F.  W.  Aston,  M.A. 

SATURDAY,  February  12th. 

Royal  Institution. 
o  I). III.     At  Albemarle-street,    London,   W.     Lecture  on   "  Experi- 
mental Spectroscopy,"  by  Mr.  A.  Fowler,  F.R.S. 
Birmingham  and  Bistrict  Electric  Club. 
7  jKiii.     At  the   Grand   Hotel.    Birmingham.     Paper  on   "Remin- 
iscences of  the  Test  Bed,"  by  Mr.  C.  J.  A.  McBonald. 
MONDAY,  February  14th. 

Royal  Society  of  Arts. 
S  p.m.     At  John-street,   Adelphi.   London.   W.C.     Cantor  Lecture 
on   "  Applications  of  Catalysis  to   Industrial  Chemistry,"   by 
Br.  E.  K.  Rideal,  M.B.E.     (Lecture  L)  " 

Institution    of    Electrical    Engineers. — Informal   Meeting. 
7  p.m.     At  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn 
Buildings,     Holborn,     London,     W.G.     Biscussion    on     "  The 
Besign  of  Large  Power  Stations,"  to  be  opened  by  Mr.  J.  R. 
Cowie. 
Institution   of   Electrical   Engineers. — North-Eastern   Centre. 
7.15  p.m.     At  Armstrong  College,  Newcastle.     Paper  on  "  Temper- 
ature Limits  of  Large  Alternators,"  by  Mr.  G.   A.  JuhUn. 
Institution  of  Electrical  Engineers. — Bundeb  Sub-Centre. 

7. .30  p.m.     At    University    College,    Bundee.     Lecture    on    "  Elec- 
ti-ical  .Analogies."  by  Mr.  R.  B.  .Archibald. 
WEDNESDAY,  February  16th.  , 

Industrial  League  and  Council. 
7.30  p.m.     At  Caxton  Hall.  Westminster,  London,  S.W.     Lecture 
on  "  Control  of  Industry,"  by  Mr.  H.  H.  Elvin. 
Royal  Society  of  Arts. 

5  p.m.     At  John-street,  Adelphi,  London,  W.C.     Paper  on  "  Pneu- 

matic Elevators  in  Theoiy  and  Practice,"  by  Br.  W.  Cramp. 
THURSDAY,  February  17th. 

Institution  i.if  Electrical  Engineers. 

6  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 

London.  S.W.     Lecture  on  "  Magnetic  Susceptibility  of  Low 
Order."     Lecture  I.  Instrumentation,  by  Prof.  E.^  Wilson. 
RoNTGEN  Society. 
S.lo  p.m.     At    University    College,    Gower-street,    London,    W.C. 
Paper  on  "  Intensifying  Screens  and  Secondary  Radiation,"  by 
Mr.  N.  E.  Luboshey. 
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Notes. 


Some  Problems  of  Direction-Finding. 

One  of  the  most  fascinating  problems  of  applied  radio- 
telegraphy  is  that  which  has  for  its  object  the  determination  of 
the  bearing  of  distant  stations,  either  on  ship  or  shore.  That 
something  of  tliis  kind  would  be  useful  in  marine  work  was 
evident  even  before  the  war,  and  various  apparatus  to  obtain 
the  desired  object  had  been  suggested  by  a  number  of  experi- 
menters, notably  by  Messrs.  Bellini  and  Tosi.  While  the 
war  increased  the  importance  of  this  question  :t  also  necessi- 
tated the  range  and  accuracy  of  the  equipment  employed 
being  very  much  increased,  and  a  large  amount  of  work  was 
undertaken  under  the  control  of  the  military  authorities  by 
Capt.  H.  J.  Round  and  others  with  this  end  in  view.  These 
investigations  combined  with  the  invention  of  the  amplifier 
and  the  employment  of  long  undamped  waves  allowed  the 
range  over  which  directions  could  be  determined  to  be  greatly 
increased,  but  at  the  same  time  they  introduced  fresh  errors  of 
great  magnitude  and  variability,  so  that  extraordinarily  mis- 
leading results  between  the  same  pair  of  stations  were  often 
obtaiued.  These  errors  were  most  notable  in  Ions-distance 
working,  and  have  been  attributed  to  the  reflection  of  the  waves 
from  the  irregularities  in  the  Heaviside  layer,  and  also  to  the 
reflection  from  the  highly  rarefied  conducting  strata  in  that 
layer. 


should  therefore  be  possible  to  eliminate  this  .source  of  trouble. 
Dr.  Bellini  has  been  able  to  confirm  his  theory  by  observa- 
tions with  the  Hanover  Station,  which,  as  Capt.  Round 
pointed  out,  gives  exact  bearings,  owing  probably  to  the  fact 
that  it  is  fitted  with  an  umbrella  antenna.  The  principal 
source  of  error,  therefore,  in  Dr.  Bellini's  opinion,  would 
appear  to  reside  in  the  fact  that  the  antenna  employed  in  long 
wave  stations  is  usually  of  the  Marconi  bent  type,  while  the 
curious  ])henomena  observed  at  the  Horsea  station  is  due  to 
the  fact  that  current  distributes  itself  differently  in  the  antenna 
according  to  the  wave-length  used. 


An  Optical  Analogy 

In  an  article  by  Dr.  E.  Bellini,  which  we  publish  on  another 
page  of  this  issue,  it  is  shown  by  means  of  an  optical  analogy 
that  the  error  is  due  to  both  reflection  from  the  Heaviside 
layer  and  to  the  influence  of  the  horizontal  sides  of  the  sending 
antenna  upon  the  horizontal  parts  of  the  receiving  loops, 
so  that  in  a  transmitting  station  provided  only  with  one  or 
more  vertical  antennsc  no  errors  should  be  observed,  while 
similarly  a  direction-finder  containing  no  horizontal  parts 
should  also  be  accurate  whether  or  no  the  aerial  of  the  sending 
station  contains  such  horizontal  parts.  Dr.  Bellini  further 
ascribes  the  errors  that  have  been  discovered  to  the  Heaviside 
layer  causing  the  phenomenon  known  as  the  "'  aeroplane 
effect,"  and  points  out  that  by  working  on  analagous  lines  to 
those  that  have  been  followed  in  the  case  of  aeroplanes  it 


Need  for  Further  Research. 

It  will  be  remembered  that  another  theory  as  to  the  cause 
of  these  errors  was  suggested  by  Dr.  W.  H.  Eccles  in  the 
address  which  he  delivered  to  the  Wireless  Section  of  the 
Institution  of  Electrical  Engineers  in  November  last.  On 
that  occasion  he  pointed  out  that  many  of  the  errors  in 
true  direction  might  arise  from  the  rotation  of  the  plane  of 
polarisation  of  the  signal-bearing  waves  by  reflection  at  the 
non-level  portion  of  the  Heaviside  layer  between  the  sending 
and  receiving  stations,  though  the  cause  of  that  rotation  was  still 
a  problem  for  solution.  The  result  of  this  rotation  was,  in  his 
opinion,  that  the  accumulated  effect  of  the  simultaneous 
oscillations  of  a  whole  cloud  of  electrons  might  produce  an 
effect  at  the  receiver  as  if  the  cloud  itself  were  the  source. 
This  seems  to  square  fairly  well  with  one  part  of  Dr.  Bellini's 
theory,  but  it  will  be  agreed  that  further  experimental  proofs 
are  required  before  either  supposition  can  be  accepted  or 
rejected.  We  hope  that  the  matter  will  not  be  allowed  to  rest 
there,  for  it  is  important,  both  from  the  theoretical  and  practical 
points  of  view,  that  it  should  receive  close  attention  from 
wireless  investigators. 


The  King's  Speech 

The  King's  Speech,  delivered  on  Tuesday  last,  should  be 
interesting  to  electrical  engineers  both  for  what  it  contains 
and  for  what  it  omits.  If  it  is  to  be  taken  as  a  true  shadow 
of  coming  events,  the  Government  are  to  make  a  determined 
effort  during  the  session  to  reduce  expenditure  and  to  curtail 
taxation,  so  as  to  ensure  an  early  revival  of  trade  and  industry. 
They  are  further  to  attempt  to  increase  the  well-being  of 
the  country  by  dealing  with  the  problem  of  unemployment, 
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which  it  is  stated  may  bd  alleviated  but  cauuot  be  cured  by 
legislative  means.  Recent  experience,  however,  of  Govern- 
ment interference  indicates  that  legislation  may  niake  matters 
worse,  and  it  is  therefore  to  be  hoped  that  the  problem  will  be 
tackled  with  more  care  than  usual  and  that  the  effects  of  any 
proposals  made  will  be  thought  out  beforehand.  A  measure 
is  also  to  be  introduced  to  deal  with  essential  key  industries, 
and  control  over  coal  prices  is  to  be  given  up  so  that  the  industry 
mav  be  restored  to  its  normal  condition  of  freedom.  The 
speech  contains  a  promise  that  the  business  of  the  session 
will  be  lightened  as  far  as  possible  and  to  ensure  this  the 
Electricity  Supply  Bill  is  among  the  ballast  that  has  been  cast 
overboard.  It  is  a  matter  for  speculation  how  far  the  drop- 
ping of  this  measure,  and  the  consequent  obstacles  which 
will  thereby  be  placed  in  the  way  of  the  development  of  a 
scheme  for  the  co-ordination  of  the  electricity  supply  of  the 
country,  will  counteract  the  other  steps  which  are  to  be  taken 
for  improving  our  present  conditions.  There  is,  however,  this 
crumb  of  comfort,  that  while  all  new  legislation  which  is  fore- 
shadowed in  His  Majesty's  Speech  does  not  come  to  fruition 
occasionally  measures  are  introduced  which  do  not  appear 
in  this   pronouncement. 

Y.E.P.  Progress. 

The  speech  made  by  Mr.  A.  G.  Luptox  in  presenting  the 
reports  and  accounts  of  the  Yorkshire  Electric  Power  Com- 
pany to  the*  annual  meeting  of  the  shareholders  on  Tuesday 
last  was  a  juHicious  mixture  of  pessimism  and  optimism.  In 
spite  of  the  reduction  in  demand  for  power  caused  by  the 
slump,  the  actual  output  from  the  Company's  stations  has 
been  greater  during  the  past  year  than  ever  before  owing  to  the 
large  increase  in  new  consumers,  while  the  corresponding* 
increase  in  revenue  has  sufficiently  counteracted  the  increased 
cost  of  fuel  and  labour  to  enable  a  dividend  of  8  per  cent,  on 
the  ordinary  share  capital  to  be  paid.  It  is  worthy  of  note" 
that,  in  spite  of  the  present  troublous  times,  this  result  is  very 
much  better  than  was  ever  achieved  before  the  war,  and  is 
probably  due,  as  Mr.  Lupton  pointed  out,  not  only  to  the 
ever  increasing  demands  for  electrical  energy  but  to  the 
cautious  policy  which  has  always  governed  the  operations 
of  the  Company.  But  such  excellent  results  have  not  been 
obtained  by  stagnation,  as  the  following  figures  show  :  The 
Company  now  has  some  446  miles  of  mains  and  164  distributing 
sub-stations,  and  is  supplying  energy  in  the  areas  of  84  local 
authorities  for  a  large  variety  of  purposes.  This  is  no  bad 
record  for  20  years,  trammelled  as  they  have  been  by  the  usual 
legislative  interference  and  municipal  jealousies,  but  it  might 
have  been  better  had  it  been  possible  to  supply  small  lighting 
consumers  direct.  Even  this  disability  has,  however,  been  cir- 
cumvented by  ingenuity,  for  though  lighting  consumers  may 
not  be  supplied  except  through  an  undertaker,  there  is  no 
similar  restriction  on  the  supply  of  power,  so  that  the  sewing 
machine,  the  flat  iron  and  other  small  electrical  appliances 
may  be  used  to  drive  a  gasfilled  lamp  through  an  Act  of 
Parliament — an  operation  for  which  they  were  not  originally 
intended. 


some  of  the  present  Paris  fashions.  If  we  may  so  express  it, 
Mr.  Lupton  is  at  present  very  mucli  in  opposition,  and  even 
goes  so  far  in  hjs  openly  expressed  dislike  to  any  State  Control 
of  the  electricity  supjily  industry  to  drag  in  the  telephone 
system  as  an  example  of  what  hapjtens  when  our  grandmotherly 
bureaucracy  enters  business.  But  while  we  have  a  great  deal 
of  sympathy  with  Mr.  Lupton's  point  of  view,  and  especially 
with  the  position  in  which  the  Yorkshire  Electric  Bower  Com- 
pany finds  itself  after  20  years  of  hard  struggle,  we  reaUy  do 
not  think  that  things  are  as  bad  as  he  makes  out,  or  rather 
we  would  qualify  that  by  saying  that  there  is  no  reason  why 
things  should  be  as  bad  as  he  thinks  they  are  going  to  be.  In 
our  view  there  are  only  two  real  difficulties  in  the  way  of 
proper  development  of  electricity  supply  at  the  present  time  : 
finance,  an  obstacle  which  looms  large  in  speeches  and  pro- 
nouncements on  all  and  every  subject,  and  an  inability  to  sink 
local  interests  for  the  good  of  the  community  generally.  With 
care  and  enterprise  the  former  of  these  will,  we  feel  sure,  be 
overcome,  but  the  latter  has  its  roots  so  deep  down  in  uii- 
regenerate  human  nature  that  to  eradicate  it  will  be  a  hercu- 
lean task,  yet  until  it  is  eradicated  no  progress  will  be  made 
by  national,  municipal  or  private  interests. 


Pessimism  for  the  Future. 

So  much  for  the  past.  A  change  now  comes  over  the 
scene,  and  in  considering  what  is  likely  to  happen  during  the 
next  20  years  pessimism  begins  to  preponderate  in  Mr.  Lupton's 
outlook.  Had  the  Company  been  left  to  itself,  he  thinks,  it 
would  have  been  possible  for  an  unbroken  supply  to  have  been 
given  from  Newcastle  to  Rugby  and  from  Lancashire  to 
Lincolnshire,  but  this  much-to-be-wished  consummation  is  not 
likely  to  be  attained  under  the  present  policy,  which  he  views 
as  being  nationalisation  clothed  in  a  disguise,  as  exiguous  as 


Administrative  Clogs  upon  Progress. 

When  the  administration  of  the  Electricity  Supply  Acts 
was  transferred  from  the  Board  of  Trade  to  the  Minister  of 
Transport  we  were  led  to  expect  a  great  improvement  in 
methods  of  procedure  and  a  new  and  enlightened  outlook 
towards  the  demands  of  industry.  Apart  from  the  excellent 
work  done  by  the  Electricity  Commissioners  in  the  reorgani- 
sation of  electricity  supply  we  are  not  aware,  however,  that  there 
is  much  else  to  place  to  the  credit  of  this  new  and  much  be- 
lauded Ministry,  the  whole  of  whose  energy  seems  to  have 
been  expended  in  the  Severn  Barrage  and  similar  grandiose 
schemes.  But  now  that  these  are,  we  hope,  safely  out  of  the 
way,  we  would  respectfully  suggest  that  much  good  would 
accrue  to  the  electrical  industry,  and  incidentally  to  indus- 
try in  general,  if  some  attention  were  devoted  to  remo%ang 
the  existing  restrictions  upon  electricity  supply,  rather  than 
in  piling  iip  new  and  often  contradictory  regulations.  It 
will  be  recalled  that  during  the  war  several  provisional  electric 
lighting  orders  were  granted,  but  for  good  and  valid  reasons 
their  operation  was  suspended  until  after  the  termination  of 
the  war.  As  the  causes  wliich  led  to  the  imposition  of 
this  restriction  have  ceased  to  operate,  is  there  any  reason  why 
it  should  not  be  removed  ?  An  example  of  the  sort  of  thing 
that  is  now  going  on  is  given  by  the  case  of  the  Electrical  Power 
Distribution  of  Yorkshire,  Ltd.,  'which  possesses  no  less  than 
eight  of  these  suspended  orders,  and  though  the  inhabitants 
of  the  districts  interested  are  clamouring  for  a  supply  of  elec- 
tricity, yet  they  cannot  obtain  it  because  of  the  technical  and 
c_[uite  unnecessary  obstacle  to  which  we  have  just  referred. 
We  hope,  therefore,  that  the  matter  will  receive  the  immediate 
consideration  of  the  Electricity  Commissioners,  and  that  the 
Company  will  be  allowed  to  proceed  with  the  work  of  laying 
its  supply  mains  and  so  help  to  relieve  the  prevailing  un- 
employment. To  hold  matters  up  any  longer  on  such  a  tech- 
nicality is  in  the  highest  degree  absurd. 


E  P  D.  and   Income  Tax. 

As  we  expected  the  foreshadowed  disappearance  of  the 
Excess  Profits  Duty  has  been  followed  by  the  ge-rm  of  an 
agitation  for  the  reduction  of  income  tax.  In  a  letter  to 
the  Chancellor  of  the  Exchequer,  the  Federation  of  British 
Industries  point  out  that  to  collect  the  arrears  of  taxation 
already  due  to  them,  the  Government  must  adopt  a  financial 
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jjolicv  whicli  will  pncouraf;i'.  the  revival  of  industrial  i)rospority. 
Such  ciuoiiragcnK'nt  in  the  ojiinion  of  the  Kedenition  can  best 
take  the  form  ofalleviating  the  enornuius  liurden  of  taxation 
borne  liy  tlie  romniunity  in  general  l)y  rediicing  the  rate  of 
income  tax,  a  policy  which  would  not  oidy  increase  the 
purchasing  power  of  the  nation,  hut  would  have  ii  valuable 
psvchological  elYect  in  restoring  hope  and  energy  to  the  large 
class  who  earn  small  taxable  incomes,  and  who  are  fast  sinking 
into  apathy,  if  not  bankru])tcy.  This,  of  course,  is  all  very 
true,  and  everyone  would  welcome  a  relief  from  the  six-monthly 
denumds  of  the  income  tax  collectors.  But,  as  we  ])ointed  out 
last  week,  the  real  argument  for  the  abandonment  of  the 
Excess  Profits  Duty  is  that  it  has  ceased  to  pay,  which  is 
certainly  not  true  of  the  income  tax,  so  that  any  reduction  in 
the  rate  would  mean  a  corresponding  falling  off  in  revenue.  As 
a  result  not  only  would  all  e.xpendittire  on  oirrent  administra- 
tion have  to  be  <'ut  down  to  the  lowest  possible  level,  which 
we  ho])e  will  be  done  in  any  event,  but  repayment  of  debt 
on  the  present  scale  would  have  to  cease.  In  other  words, 
we  should  have  to  transfer  a  larger  proportion  of  our  liabilities 
to  ])osteritv  than  we  are  doing  at  present.  We  notice  the 
Federation  says  nothing  about  the  Corporation  Tax,  but  this 
in  many  ways  is  as  inequitable  as  the  Excess  Profits  Duty,  and 
its  removal  might  therefore  be  ju.stifiably  pressed  with  corre- 
sponding vigour. 

Dangers  of  Static   Electricity. 

We  have  recently  had  brought  to  our  notice  two  interesting 
examples  of  the  dangers  which  may  occur  from  static  electricity, 
where  the  belt  drive  is  used  in  connection  with  electrical 
machinery.  The  first  occurred  where  a  15  H.P.  motor  fixed 
to  a  i)latform  suspended  from  a  wooden  ceiling  was  used  in  a 
textile  factory.  The  frame  of  the  motor  was  not  earthed,  and 
it  was  observed  that  flashing  between  the  stater  and  rotor 
took  place  at  frequent  intervals,  especially  on  dry  days. 
Ordinary  tests  showed  that  nothing  was  out  of  order,  until 
finally  the  flashing  broke  down  the  stator  insulation,  and  the 
motor  burnt  out.  The  trouble  was  overcome  by  earthing  the 
frame  of  the  machine,  and  by  taking  steps  to  devise  a  means 
of  collecting  and  disposing  of  the  static  charge  from  the  belt. 
A  relative  simple  solution  !  The  second  occurrence  to  which  we 
may  refer  is  also  an  example  of  the  well-known  tag  that  the 
remedy  is  often  worse  than  the  disease.  To  get  rid  of  static 
electricity  from  belting  it  has  been  usual  in  the  past  to  place 
wire  points  or  other  metallic  objects  close"  to  the  belt.  In 
this  particular  case  the  resulting  sparks  set  fire  to  the  explosive 
vapour  in  a  japanning  factory  with  unfortunate  results.  These 
discharges  were  finally  eliminated  by  mixing  graphite  with  the 
belt  dressing  so  as  to  make  it  sufficiently  conducting  to  prevent 
any  accumulation  of  static  charge.  A  drawback  to  this  method 
however  is  that  the  belt  soon  ceases  to  be  non-conducting  if  the 
graphite  is  not  regularly  renewed,  and  unless  care  is  taken  the 
danger  is  therefore  likely  to  recur.  We  think  this  question 
of  static  discharge  from  moving  electrical  machinery  is  now  one 
of  much  considerable  technical  and  industrial  interest,  and  that 
it  might  well  be  the  subject  of  research  by  some  Association 
or  other  interested  bodv. 


Financial  Position  of  the  Underground  Railways 

It  is  well  known  that  tramways,  railways  and  all  transport 
undertakings  are  badly  affected  by  high  operating  expenses, 
but  so  far  the  increases  in  fares  have  been  insufficient  to  restore 
financial  stability.  From  the  directors'  reports  of  the  four 
underground  railways  operated  by  the  Underground  Electric 
Railways  Company  of  London  we  gather  that  the  total  re- 
ceipts of  the  Metropolitan  District  Railway  increased  by 
£340,67.5,    but   that   the   operating    expenses    advanced    by 


£."}S(),134  ;  the  receipts  of  the  London  Kleclrie  Railway  went 
up  by  £117,7(59  and  the  o[]erating  exi)enses  by  £374,897: 
the  receipts  of  the  Citv  and  South  London  sliow  an  increase 
of  £38,702  and  the  expenses  of  £83,197,  while  the  corresponding 
figures  of  the  Central  London  Company  are  £75,589  and 
£16(1,187  respectively.  After  meeting  interest,  rental  and 
fixed  charges  and  making  provision  for  reserve,  &c.,  in  each 
case  there  is  a  substantial  reduction  in  the  total  amount 
available  for  dividends  com|)ared  with  the  year  1919.  These 
figures  are  far  from  satisfactory,  and  give  but  a  very  meagre 
return  on  the  large  capital  sunk  in  the  undertakings.  How- 
ever, as  the  increased  fares,  representing  an  advance  of  about 
30  per  cent.,  only  came  into  operation  in  .September  last  there 
will  no  doubt  be  better  results  to  report  at  the  end  of  the 
current  year,  provided  we  have  stable  industrial  conditions 
in  the  meantime.  We  notice  that  each  company  has  carried 
an  increased  number  of  season  ticket  holders,  though  only 
the  Metro])olitan,  District  and  Central  London  Companies 
report  increases  in  the  aggregate  number  of  passengers 
conveyed. 

The  Efficiency  Exhibition. 

There  is  perhaps  no  word  in  the  English  language  that  is 
more  overloaded  or  more  generally  inaccurately  employed 
than  "  efficiency."  But  however  much  we  may  distrust  its 
applications  when  we  find  it  stretched  to  cloak  actions  to 
which  it  has  little  or  no  relation,  that  is  no  reason  why  we 
should  fail  to  appreciate  the  quality  when  it  is  being  correctly 
and  honestly  employed.  The  laity  of  this  country,  who  should 
already  feel  grateful  to  the  "  Daily  Mail  "  for  the  Ideal  Home 
exhibition  which  it  has  recently  organised,  must  no^v  consider 
this  debt  increased  by  the  Efficiency  E.xhibition  which  is  now- 
open  at  Olympia.  For  efficiency  in  method  and  manufacture 
are  no  less  important  in  their  way  than  beautiful  homes  and 
modern  domestic  apparatus.  The  scope  of  the  Exhibition 
is  wide,  perhaps  rather  too  wide,  but  even  the  least  satis- 
factory of  the  exhibits  do  at  least  teach  us  that  it  is  often 
possible  to  make  better  use  of  our  resources,  both  human  and 
material,  than  we  are  doing  at  present.  It  is  therefore  emi- 
nently an  exhibition  which  should  be  visited  by  every  pro- 
gressive electrical  engineer.  It  is  hardly  necessary  to  add 
that  one  of  the  reasons  for  saying  this  is  that  electricity  is 
playing  a  large  direct  and  indirect  part  in  bringing  about 
the  various  conditions  which  make  for  im])roved  existence, 
though  it  is  a  pity  to  find  that  lighting  of  old  fashioned  kind 
is  still  being  employed  on  numbers  of  the  stands,  and  that 
not  more  opportunity  has  been  taken  of  illustrating  the 
benefits  which  are  to  be  obtained  by  the  wider  employment 
of  electric  heating  and  cooking.  We  feel  very  strongly  that 
no  opportunity  should  be  lost  cither  by  electrical  engineers  or 
by  exhibition  organisers  of  bringing  this  (juestion  forcibly 

before  the  general  public. 

• 

B.E.D.A.  and  the  Exhibition. 

That  being  so  we  are  glad  to  learn  that  the  British  Electrical 
Development  Association  is  taking  this  opportunity  to  hold  a 
meeting  at  Olympia  to-day,  at  which  Mr.  C.  H.  Word- 
INGHAM  will  preside,  and  at  which  a  discussion  on  "  Electric 
Power  in  Industry  "'  will  be  opened  by  Mr.  J.  C.  Wigham. 
This  meeting  should  not  only  help  the  Association  in  its  en- 
deavours to  em[)hasise  the  benefits  of  electricity,  but  should 
show  the  general  public  what  a  true  help  electricity  is  in  the 
modern  factory.  In  spite  of  its  scientific  connotation  the 
word  efficiency  generally  calls  to  mind  the  co-ordination  of 
industrial  operations,  but  it  must  not  be  forgotten  that  to 
bring  these  operations  to  a  successful  conclusion  has  meant 
a  large  amount  of  well-ordered  thought  and  a  good  deal  of 
unsuccessful   experiment.     It    is   therefore    not   incorrect   to 
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say  that  the  most  interesting  exhibit  at  Olympia  is  not  indus- 
trial in  character  at  all,  but  consists  of  a  series  of  lamps  apd 
valves  shown  by  Prof.  J.  A.  Fleming  to  indicate  the  genesis 
of  that  most  successful  apparatus  the  thermionic  valve.  The 
thermionic  valve  has  reached  a  stage  in  its  development 
where  it  has  nothing  to  gain  by  being  made  a  motley  to  the 
\'iew.  It  is  above  that.  But  as  illustrating  the  help  that 
theory  can  give  to  practice  it  provides  a  lesson  which  we  hope 
will  not  be  lost  on  those  who  visit  the  Efficiency  Exhibition. 


development.  For  ourselves,  we  deplore  such  a  biograjjhico- 
commercial  policy  and  shall  continue  to  use  the  words 
kilowatt-hours  and  unit  by  themselves,  except  when  we 
preface  the  latter  with  the  adjective  "electrical"  to  give 
greater  clarity. 


Tramways  and  Street  Accidents. 

Owing  to  the  increase  in  the  number  of  street  accidents  there 
is  a  growing  agitation  in  favour  of  greater  control  of  tramway 
and  motor  omnibus  traffic.  A  few  Corporations,  Glasgow 
among  the  number,  have  obtained  special  statutory  powers 
to  deal  with  the  question  by  means  of  by-laws  to  prevent 
omnibuses  from  stopjiing  at  the  same  place  as  tramcars  in 
narrow  and  crowded  thoroughfares,  and  to  compel  all  vehicles 
to  come  to  a  stop  when  reaching  a  tramcar  which  is  standing 
still.  At  Manchester,  where  there  were  65  inquests  on  the 
victims  of  motor  accidents  in  1920  the  Parliamentary  Committee 
inserted  a  clause  in  this  year's  Omnibus  Bill  to  secure  similar 
powers  to  those  conferred  upon  Glasgow.  The  owners 
of  motor  cars,  taxis,  &c.,  however,  organised  opposition, 
and  the  clause  was  rejected  at  a  meeting  of  the  ratepayers. 
The  subject  has  also  been  discussed  by  the  Highways  Com- 
mittee of  the  London  County  Council,  who  seem  to  desire 
farther  controlling  powers,  and  now  the  Shoreditch  Borough 
Council  desire  to  call  a  conference  of  the  public  bodies  to  discuss 
the  matter.  While  we  have  every  sympathy  with  any  move- 
ment for  securing  the  safety  of  the  public  we  think  that  the 
tramway  authority  should  not  have  exclusive  control  of  the 
streets  in  which  tramway  rails  are  laid.  Moreover,  the  matter 
is  so  important  a  one,  that  it  should  be  dealt  with  as  a  whole 
for  the  entire  country,  and  not  in  a  piecemeal  fashion  by  private 
bill  legislation.  The  power  to  make  and  enforce  by-laws  for 
controlling  street  traffic  should,  therefore  be  vested  in  the 
Ministry  of  Transport  and  in  the  Chief  Commissioner  of  Police 
for  the  Metropolitan  area. 


The  Passing  of  the  Board  of  Trade  Unit. 

The  transfer  of  the  control  of  the  electricity  supply  under- 
takings of  this  country  from  the  Board  of  Trade  to  the  Ministry 
of  Transport  has  not  been  without  its  minor  tragedies.  One 
of  these  is  the  disappearance  of  a  well-tried  friend  whose 
demise,  so  far  as  we  can  ascertain,  has  hardly  been  noticed, 
much  less  regretted.  We  refer  to  the  Board  of  Trade  unit. 
Fortunately  the  substance  remains  though  the  shadow  has 
departed,  and  we  can  therefore  at  least  -nelcome  an  old  friend 
in  a  new  form.  The  doubtful  point  is  what  shajie  the  new 
"  form  should  take  and  what  it  is  to  be  called  when  it  has 
taken  shape.  We  believe  the  Glasgow  Corporation  Electricity 
Department  and  certainly  one  of  our  contemporaries  are  among 
the  very  few  pioneers  who  have  striven  for  some  time  to  get 
tliis  much-used  electrical  unit  called  the  "  kelvin,"  but  for 
some  occult  reason  or  other,  which  we  do  not  propose  even 
to  endeavour  to  explain,  the  idea  has  never  caught  on.  Are 
we  then  to  give  the  "  kelvin  "  up  as  a  failure  or  to  compromise 
by  making  another  attempt  to  attach  an  abstraction  to  a 
personality  ?  If  this  is  to  be  the  solution  of  our  present 
difficulty,  might  we  suggest  that  perhaps  the  fault  has  lain 
in  trying  to  amalgamate  a  commercial  commodity  with  a 
great  scientist  ?  That  difficulty  at  least  can  be  overcome  by 
re-naming  our  unit  the  "  Snell "  or  the  "  Geddes,"  thus  pro- 
viding the  dual  advantage  of  keeping  green  the  name  of  one  of 
the  pioneers  of  modern  electrical  industry  and  of  marking 
an  epoch  in  the  history  of  what  we  believe  is  to  be  a  very  great 


Underground   Advertising. 

In  the  .same  way  that  some  of  our  daily  contemporaries 
turn  when  they  are  short  of  a  subject  for  criticism  to  the  State- 
operated  telephone  system,  we  discuss  the  imjjrovements 
which  might  be  made  in  the  use  of  high  candle-power  lamps  by 
the  laity.  We  are  bound  to  confess  that  the  results  in  both 
cases  are  about  the  same.  But  while  there  is  this  to  be  said 
in  favour  of  the  shopkeeper  who  uses  unshaded  gasfilled 
lamps  to  '■'  illuminate  "  his  goods,  that  without  education  he 
cannot  be  expected  to  know  any  better,  the  same  excuse 
cannot  be  accepted  from  those  responsible  for  the  lighting  of 
the  carriages  on  certain  of  the  London  Tube  railways  in  which 
unshaded  lamps  glare  and  blind  the  visual  equipment  of  the 
unfortunate  straphanger  who  is  forced  in  more  ways  than 
one  to  stand  within  a  few  inches  of  these  incandescent 
monstrosities.  Eealising,  as  we  do,  the  care  for  the  comfort 
and  well-being  of  the  passenger  which  is  felt  and  exhibited 
by  every  official  on  the  Underground  railway  system  of 
London,  from  the  latest  joined  lift-man  to  the  most  highly 
paid  managing  director,  we  suppose  that  there  must  be  a 
reason  for  this  which  in  some  subtle  way  is  for  the  good  of  the 
public.  If  it  were  not  that  we  feel  perfectly  satisfied  that  this 
must  be  the  case,  we  should  suggest  that  some  of  the  money 
and  ingenuity  now  spent  in  teaching  passengers  how  to  behave 
and  in  explaining  by  means  of  posters  how  the  service  is  being 
improved  might  better  be  used  in  provding  better  illumination 
arrangements  than  those  we  have  just  mentioned. 


The  Essentials  of  Electric 
Cooking  Apparatus. 

Considering  the  interest  that  has  been  taken,  and  is  being 
taken,  in  the  development  of  the  use  of  electricity  for  cooking 
purposes,  it  is  surprising  that  more  Papers  dealing  with  the 
various  phases  of  the  subject  have  not  been  presented  for 
discussion  before  the  Institution  of  Electrical  Engineers.  An 
inspection  of  the  files  of  The  Electrician  shows  that  almost 
the  sole  protagonist  of  this  important  question  has  been  Mr. 
W.  R.  Cooper,  who  some  thirteen  years  ago  suggested  a  scale 
of  tariffs  with  the  object  of  encouraging  the  domestic  load, 
and  later  gave  some  experiences  of  his  own  with  regard  to 
electric  cooking  from  the  ordinary  consumer's  rather  than  from 
the  electrical  engineer's  point  of  view.  It  is  almost  needless  to 
add  that  on  both  occasions  he  was  severely  criticised  for  point- 
ing out  that  before  we  could  hope  to  reach  the  '"  all-electric  " 
era  obstacles  of  various  kinds  would  have  to  be  overcome  and 
certain  alterations  in  our  policy  and  apparatus  would  be 
necessary. 

A  Curious  Attitude. 

In  the  abstract  we  are  not  surprised  that  these  criticisms 
should  have  been  made,  for  the  electrical  engineer*is  after  all  a 
very  human  jierson  and  is  certainly  not  exceptional  in  disliking 
even  a  hint  that  anything  he  does  falls  short  of  perfection 
The  attitude  that  is  taken  up  when  any  criticism  of  electric 
cooking  apparatus  is  made  is  often,  however,  something  quite 
different  from  this  simple  emotion.  The  sins,  negligences  and 
ignorances  of  other  electrical  plant,  and  of  those  responsible 
for  its  design,  may  be  discussed  by  speakers  and  writers,  and 
may  give  rise  to  debates  whose  interest  is  only  exceeded  by  the 
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supcr-Parliaincutary  inanner  in  which  they  are  condueteil. 
When,  however,  any  author  or  speaker  suggests  ever  so 
diffidently  that  out  present  design  of  cooking  apparatus  is 
u  )t  all  that  it  should  be  he  is  as  often  as  not  subjected  to  a 
Btorni  of  abuse  the  viruleuoe  of  which  is  only  exceeded  by  the 
limited  vision  of  those  who  point  out  the  error  of  his  ways. 
This  attitude  is  the  more  curious  as  electric  cooking  apparatus 
is  one  of  the  newest  sorts  of  industrial  plant  and  might 
therefore  be  expected  in  the  natural  course  of  things  to  require 
more  modification  than  does  that  eipii[)mcnt  with  which  we 
have  had  years  of  experience. 

The  reason  for  thir.  attitude  is  not  very  clear,  but  at  least 
those  who  adopt  it  might  allow  that  those  who  put  forward 
constructive  criticism  are  as  single  minded  in  their  desire  for  the 
development  of  electric  cooking  as  those  who  adopt  the  policy 

of  Brer-Rabbit,  and  that  they  may  at  least  be  doing  as  much 

good. 

Sequel  to  a  Specification. 

On  this  score,  however,  Dr.  Ezer  Griffiths  and  Mr.  F.  H. 
ScHOFiELD,  the  authors  of  a  Paper  on  '"  Some  Thermal  Charac- 
teristics of  Electric  Ovens  and  Hot-pUitcs,"  which  was  read 
before  the  Institution  of  Electrical  Engineers  last  week,  may 
sleep  quietly  in  their  beds.  Perhaps  taught  by  the  experience 
of  others  they  indulge  in  no  wild  prophecies  or  startling  deduc- 
tions about  the  apparatus  which  they  have  been  testing,  but 
confine  themselves  strictly  to  the  matter  in  hand.  The  Paper 
consists  essentially  of  a  review  of  the  results  of  certain  thermal 
tests  carried  out  at  the  National  Physical  Laboratory  in  1918 
at  the  request  of  the  Engineering  Standards  Committee. 
Upon  the  results  of  these  tests  the  thermal  requirements  out- 
lined in  the  British  Engineering  Standards  Association 
specification  for  electric  ranges  were  based.  The  Paper  is 
therefore  a  sequel,  and  probably  for  that  reason  lacks  some  of 
the  interest  of  an  original  work. 

It  would,  however,  be  an  ungracious  act  to  criticise  the 
authors  for  what  their  Paper  does  not  contain,  and  we  shall 
certainly  not  do  so.  The  more  so  as  their  communication, 
though  hardly  suitable  as  an  opening  for  a  discussion  on  such 
a  wide  subject  as  electrical  appliances  for  domestic  purposes, 
is  yet  an  important  addition  to  a  part  of  the  theory  of  the 
subject.  Put  briefly,  it  is  a  straightforward  record  of  tests 
carried  out  on  hot-plates  and  ovens  of  various  sizes,  with  a  view 
to  determining  the  temperature  distribution  in  these  two 
classes  of  apparatus,  and  therefrom  devising  standard  tests 
which  shall  allow  the  performance  of  the  various  types  of 
equipment  to  be  easily  compared.  As  will  be  seen  from  an 
abstract  of  the  Paper  which  we  give  on  another  page  of  this 
issue,  the  tests  made  were  entirely  thermal  in  character.  As 
such  they  are  of  great  interest,  but  the  Paper  suffers  as  a  whole 
from  the  fact  that  the  authors'  diffidence  did  not  allow  them 
to  put  forward  their  conclusions  with  the  definiteness  which  the 
importance  of  the  subject  requires,  and  in  any  event  the  very 
nature  of  the  investigation  iiecessitates  that  their  tests  should 
cease  just  at  the  moment  when  theory  is  beginning  to  join  up 
with  practice.  It  is  true  the  Paper  adds  to  our  knowledge 
on.  points  which  have  hitherto  been  obscure,  but  it  only  pro- 
vides an  incomplete  fragment  of  what  we  want  to  know  on  that 
part  of  the  subject  with  which  it  deals. 

Some  Practical  Data  We  Require. 

We  have  called  the  Paper  a  sequel,  but  it  is  more  accurately 
described  as  a  theoretical  introduction  to  a  practical  textbook, 
and  its  utility  is  therefore  rather  eclipsed  by  an  intense  desire 
to  get  hold  of  a  textbook  of  which  it  forms  a  part.  Unfortu- 
nately, that  book  is  not  yet  written,  though  it  ought  to  be. 
For  what  in  our  opinion  is  eminently  required  at  the  moment  is 
just  such  a  work  as  we  describe.     In  Dr.  Griffiths'  and  Mr. 


Schofield's  Paper  we  have  what,  for  want  of  a  better  term, 
may  be  called  an  account  of  the  thermal  theory  of  electric 
cooking  and  later  on  in  the  present  session  we  are  to  have  a 
discussion  on  the  practical  and  burning  question  of  tariffs. 
Between  these  two  ]K)rtions  of  the  subject  lies  a  vast  field  for 
investigation  of  quite  a  practical  character,  about  which  a 
good  deal  more  ought  to  be  written,  and  a  great  deal  more 
said. 

Many  of  the  speakers  on  Thursday  night,  who  with  the  Presi- 
dent's leave  did  not  confine  themselves  rigidly  to  the  subject 
of  the  Paper,  raised  a  number  of  these  important  points,  and 
whetted  our  appetites  for  more.  Cannot  we,  for  instance, 
have  some  Papers  on  one  or  two  at  least  of  such  questions  as 
the  arrangement  of  the  elements  in  electric  cooking  apparatus, 
the  design  and  use  of  connectors  cm])loyed  in  this  equii)ment, 
the  po.sition  and  marking  of  the  ternunals,  the  best  design 
of  accessories  to  employ,  the  theoretical  best  size  of  oven,  the 
best  diameter  of  hot-jjlates,  and  the'  efficiency  of  the  various 
])atterns  of  plates  that  are  now  being  used.  The  effect  of  the 
design  of  a  hot-plate  on  the  way  it  transmits  heat  to  the  cooking 
utensils,  and  what  is  the  best  shape  and  sort  of  utensil  to  use 
with  a  particular  design  of  hot-plate,  the  relatioti  of  time  and 
temperature  in  a  particular  sort  of  oven  or  on  a  particular 
sort  of  hot-plate  or  grill,  so  that  schedules  may  be  prepared 
whereby  the  ordinary  domestic  cook  is  relieved  from  the  reading 
of  scientific  instruments,  and  yet  the  equipment  is  used  in  the 
most  efficient  way,  are  only  further  points  on  which  we  should 
know  more.  While  a  third  section  includes  how  cleanliness  may 
best  be  obtained,  details  of  earthing,  fusing  requirements,  the 
arrangement  of  indicators,  the  best  ratings  to  employ  for 
different  kinds  of  work,  the  various  phases  of  what  Mr.  Beau- 
champ  calls  "  the  art  of  switching,"  the  relative  advantages  of 
different  methods  of  operation,  and  last  but  not  least,  questions 
of  nomenclature  which,  as  pointed  out  by  Mr.  Good,  is  in 
rather  a  disorganised  state  at  the  moment. 

A  Necessary  Sifting  of  Data. 

These  are  all  matters  which  are  important  in  the  develop- 
ment of  this  means  of  using  electricity,  and  are  all  questions 
on  which  data  is  being  independently  collected  by  those  who 
arc  most  intimately  concerned  with  the  use  and  manufacture  of 
cooking  apparatus.  A  discussion  on  one  or  more  of  these  jjoints 
would  mean  a  sifting  of  this  data,  and  the  instruction  of  all 
concerned  by  dividing  the  wheat  from  the  chaflt.  The  tone  of 
the  discussion  which  took  place  on  Thursday  night  is  at  least 
an  indication  that  ideas  on  the  subject  are  changing,  and  that 
critics  are  no  longer  open  to  suspicion,  but  are  even  welcomed. 
For  instance,  the  remarks  made  by  Prof.  Macgregor  Morris 
would,  a  short  time  ago,  have  been  very  badly  received.  On 
this  occasion  the  meeting  showed  that  points  such  as  those  he 
mentioned  must  receive  attention  if  electric  cooking  is  to 
develop  in  the  way  in  which  it  should  and  must. 

A  New  Phase  of  Criticism. 

We  have  said  above  that  no  other  type  of  electrical  plant 
is  exempt  from  discussion  of  this  kind,  and  we  hope  that  this 
exemption  will  not  be  very  much  longer  extended  to  electric 
cooking  apparatus  For  constructive. and  destructive  critic- 
isms, especially  the  former,  at  least  mean  that  there  is  something 
in  electric  cooking,  and  that  there  is  sufficient  interest  taken  in 
its  possibilities  by  electrical  engineers  to  desire  to  improve 
what  already  exists  into  something  better.  In  electric  cook- 
ing, as  in  other  fields  of  engineering  endeavour,  British  electrical 
engineers  were  the  pioneers.  We  must  avoid  our  own  bad 
example  which  we  have  followed  in  so  many  cases  of  falling 
behind  in  the  race  for  improvement,  but  we  shall  certainly  not 
keep  our  place  if  the  super-sensitiveness  to  criticism  to  which  we 
have  referred  above  is  not  quickly  overcome. 
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The   Errors    of   Direction-Finders. 


By  Dr.    E.    BELLINI. 


In  the  early  period  of  the  existence  of  the  direction-finder 
it  was  generally  thought  that  a  well-constructed  direction- 
finder apparatus,  installed  u^jon  a  homogeneous  stretch  of 
land  and  free  from  local  influences,  would  give  exact  bearings. 
Experiments  confirmed  this  idea.  At  that  time,  spark 
transmitters  and  moderate  wave-lengths  were  used,  and,  since 
amplifiers  had  not  then  been  discovered,  the  distance  at 
which  a  station  could  be  located  was  limited. 

But  the  discovery  of  the  amplifier,  which  enormously 
extended  the  range  of  the  direction-finder,  and  the  adoption 
of  undamped  waves  of  very  great  lengths,  completely  changed 
the  working  conditions  of  these  apjjaratus.  The  satisfaction 
of  being  able  to  reach  enormous  ranges  was  counterbalanced 
by  the  dissatisfaction  at  finding  a  new  source  of  errors,  errors 
which  could  be  attributed  neither  to  the  conditions  of  the 
earth's  surface  nor  to  the  influence  of  neighbouring  bodies. 
The  characteristics  of  these  new  errors  are  their  magnitude 
and  their  variability.  Mininmm  in  the  day  time,  they 
become  larger  at  sunset  and  reach  their  maximum  at  night, 
becoming  sometimes  enormous,  as  much  as  50,  60  and  even 
90  deg.  Their  rate  of  change  may  reach  several  degrees  per 
minute. 

The  Cause  of  the  Errors. 

The  cause  of  these  errors  has  been  attributed  by  Round,* 
Howe.f  Hoyt-TaylorJ  and  others  to  the  reflection  of  the  waves 
from  the  highly  rarefied  conducting  strata  of  the  atmosphere 
(Heaviside  layer),  and  by  Eckersleyi}  to  the  reflection  of  waves 
from  the  irregularities  in  the  Heaviside  layer.  In  this  article 
I  hope  to  demonstrate  that  these  errors  are  due  both  to  the 
reflection  of  waves  from  the  Heaviside  layer,  considered  as 
homogeneous  and  continuous,  and  to  the  influence  of  the 
horizontal  parts  of  the  sending  antennae  ujjon  the  horizontal 
parts  of  the  receiving  loops. 

At  night  time  the  upper  strata  of  the  atmosphere  are 
certainly  conductive  because  of  the  rarefaction,  whilst  the 
low  strata  are  insulating,  owing  to  the  absence  of  causes  of 
ionisation.  The  waves  are  reflected  from  the  upper  strata, 
and  they,  consequently,  travel  in  the  insulating  medium 
comprised  between  two  conductive  -  surfaces  (earth  and 
Heaviside  layer). 

In  the  day  time  the  light  of  the  sun  ionises  the  lower  strata 
of  the  atmosphere.  The  difference  in  conductibiUty  between 
the  upper  and  the  lower  strata  of  the  atmosphere  tends  to 
disappear  and  the  transmission  approaches  the  theoretical 
conditions  of  a  homogeneous  medium  through  which  the 
waves  travel.  The  bearings  obtained  in  the  day  time  must, 
therefore,  be  in  closer  agreement  with  those  obtained  by 
theoretical  considerations  than  those  obtained  at  night. 

Details  of  Experimental  Work. 
During  the  war  a  large  amount  of  experimental  work  on 
direction    finding    was    carried    out.     The    most    important 
observations  and  facts,  which  can  be  utilised  for  finding   an 
explanation  of  the  errors,  may  be  summarised  as  follows  : — 

(a)  Errors  are  much  larger  at  niglit  than  in  the  day  time. 

(5)  In  southern  latitudes  larger  errors  are  generally  obtained  than  in 
northern  latitudes. 

(r)  Waves  sometimes  appear  to  come  at  the  same  time  from  different 
directions  and  to  be  shifted  in  phase,  so  that  the  minimum  may  be 
ill-defined  or  even  non-existent. 

(rf)  Errors  are  larger  for  long  than  for  short  waves.  In  particular, 
the  bearings  of  the  Horsea  arc  station,  taken  on  the  marking  or  on  the 
spacing  waves,  differ  by  30  deg.  (Round). 

*  Captain  H.  J.  Round.  "  Direction  and  Position  Finding." 
"  Journal "  of  the  I.E.E..  March,  1920 ;  The  Electrician,  Vol. 
LXXXIV.,  p.  217,  March  19,  1920. 

t  Prof.  G.  W.  O.  Howe.  "The  Upper  Atmosphere  and  EacUo 
Telegraphy."     "  The  Radio  Review,"  May,  1920. 

t  Lieut.-Commander  A.  Hoyt-Taylor."  "  Variation  in  Direction  of 
the  Propagation  of  the  Long  Electromagnetic  Waves."  Scientific 
Papers  of  the  Bureau  of  Standards,  No.  353,  November  29,  1919. 

§  Cited  by  Round,  loc.  cit. 


(c)  Errors  are  larger  for  continuous-wave  than  for  spark  stations 
(Round,  Hoyt-Taylor). 

(/)  Errors  do  not  exist  when  the  distance  of  the  located  station  does 
not  exceed  about   15  miles  (Round). 

(fj)  Some  stations  practically  give  exact  bearings,  both  in  tlje  day  time 
and  at  night.  Round  mentions  the  station  of  Hanover  (Eilvese)  and 
that  of  Malta,  when  located  by  direction-finder  stations  situated  in 
England. 

(A)  Two  transmitting  stations  placed  side  by  side,  but  with  differently 
shaped  aerials,  give  different  bearings  (Round). 

(i)  A  ssnding  station  utilising  a  loop  aerial  gives  different  bearings 
according  to  the  angular  position  occupied  by  the  loop  (Round). 

The  facts  cited  under  (A),  {(/),  (h)  and  (i)  clearly  show  the 
influence  of  the  form  and  excitation  of  the  aerial  of  the  sending 
station.  The  mere  difference  in  conducti^aty  of  the  differ<'nt 
strata  of  the  atmosphere  cannot,  therefore,  account  for  all 
the  facts  observed. 

Ax  Optical  Analogy. 

The  reflection  from  the  Heaviside  layer  can,  at  a  first 
approximation,  be  compared  with  that  from  a  horizontal 
reflecting  mirror  placed  some  kilometres  above  the  earth 
surface.     We    can   apply,   therefore,   the   ordinary   rules    of 


^C 


Mirror 


Fig.  1. 

geometrical  optics.  The  receiving  station  B  (Fig.  1)  will 
receive  not  only  the  waves  directly  sent  from  the  sending 
station  A,  but  also  those  sent  from  an  imaginary  station 
C-  placed  behind  the  mirror  on  the  perpendicular  AO  to  it, 
at  a  distance  OC—OA. 

Let  us  suppose  a  sending  loop  A  (Fig.  2)  and  a  receiving 
loop  B  parallel  to  each  other.  If  the  reflection  phenomena 
were  not  present  no  reception  should  take  place,  both 
because  the  sending  l.oop  A  does  not  radiate  towards 
the  receiving  loop    B  and  because  this  is  unable    to    pick 
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Mirror 


Fig. 


up  energy  sent  from  a  station  placed  in  the  direction  BA. 
The'  Heaviside  layer  acts  as  if  an  imaginary  sending  loop, 
situated  in  the  same  vertical  plane  as  A,  existed  at 
C.  The  plane  of  this  being  inclined  to"  the  direction 
CB  at  an  angle  less  than  90  deg.  will  send  energy  to  B  :  and 
the  plane  of  this,  being  inclined  at  the  same  angle  to  the 
direction  BC,  wiU  pick  up  a  fraction  of  tliis  energy.  If, 
therefore,  the  receiving  looji  B  is  swung  so  as  to  determine 
the  direction  of  the  impinging  waves,  a  bearing  with  an  error 
of  90  deg.  will  be  obtained.     If  the  sending  loop  .1  (Fig.  3) 
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is  directed  toward  the  receiving  station  B,  the  action  of  the 
image  C  will  give  the  same  direction  as  the  'oop  A,  and  the 
bearing  will  be  exact. 

In  the  general  case,  the  plane  of  the  sending  looj)  is  inclined 
ftt  a  certain  angle  to  the  direction  AB.  Tiie  plane  of  the 
image  will  be  inclined  at  a  certain  angle  to  the  direction  CB. 

The  recei\'ins  station  will,  therefore,  receive  at  the  same 
time  the  waves  sent  by  A  and  those  sent  by  its  image  C. 


kc 


errors  depend  upon  the  angular  po.sition  of  the  sending  loojfs, 
the  fact  cited  under  (()  woidd  he  ex])lained.  If  a  transmitting 
station  is  exclusively  provided  with  one  or  more  vertical 
antenna:,  directive  or  otherwise,  no  errors  should  be  observed. 
For  instance,  the  directive  sending  station  A  {.tec  Fig.  7),  the 
aerial  of  which  is  formed  of  two  vertical  antenna;  a  fraction  of 
wavc-lengtli  apart,  should  according  to  this  theory  give-  no 
errors. 
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Fig.  6. 


The  electromagnetic  field  at  B  will,  in  consequence,  be  the 
resultant  of  two  fields  of  different  directions  and  of  generally 
dirt'erent  intensities  and  phases  :  it  will,  in  general,  be  an 
elliptical  rotating  field.  The  minimum  nuiy,  therefore,  be  good, 
broad,  or 'non-existent ;  and  if  possible  to  obtain  a  bearing 
at  all  the  result  will  be  more  or  less  inaccurate. 

Tr.\.\-smitting  Station  with  Vertical  Antenna. 

Let  us  consider  now  a  transmitting  station  provided  with 
a  Vertical  antenna  A  (Fig.  ■!).     The  Heaviside  layer  acts  as  ix 


Ir 


On  the  contrary,  if  the  antenna  of  the  direction  tinder  could 
be  so  formed  as  to  contain  no  horizontal  parts,  no  errors  in 
the  bearings  should  be  observed,  inde])endently  of  the  fact 
that  the  aerial  of  the  sending  station  contains  or  does  not 
contain  horizontal  parts.  In  particidar,  the  system  of  double 
loop  employed  by  Weagant*  as  an  X-stopper  and  the  special 
receiving  loop  due  to  Franklinf  (used  alone,  not  in  connection 
with  an  ordinary  loop)  should  furnish  exact  bearings. 


The  Aeroplane  Effect. 
The  Heaviside  layer  acts,   therefore,   by   producing  what 
Round  calls  the  '"  aeroplane 


"ffect.'"  which  means  that  the 
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Fig.  4. 

another  vertical  antenna  C  existed  in  the  space  and  were 
contained  in  the  same  vertical  plane  of  A.  Both  will  give 
the  same  bearing  at  B  and  no  errors  will  be  found.  The  results 
arc  different  if  a  horizontal  sending  antenna  is  considered. 
If  this  is  perpendicular  to  the  direction  AB  (Fig.  5)  it  will  not 
directly  affect  the  receiving  station  B,  but  the  radiation  from 
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Fig.  7. 


image  of  the  sending  station  acts  as  an  aeroplane  station  high 
in  the  sky.  Consequently,  the  methods  wliich  have  been  em- 
ployed for  ehminating  the  errors  in  the  bearings  of  aeroplane 
stations  should  be  Valuable  for  eliminating  the  errors  in  the 
bearings  of  stations  on  the  ground. 


Fig.  8. 


its  image  C  will  be  received  at  B  and  an  error"  of  9U  deg.  in  the 
bearing  will  be  observed.  If  the  horizontal  antenna  is  directed 
towards  B  (Fig.  6)  its  image  C  will  be  received  at  B,  but  the 
bearing  will  be  accurate. 

It  appears,  therefore,  from  the  above  examined  particular 
cases  that  it  is  the  influence  of  the  horizontal  sides  of  the 
sending  antenuse  u|)on  the  horizontal  sides  of  the  receiving 
loops  that  produces  errors  in  direction  finding.     And  as  these 


It  is  known  that  an  ordinary  aeroplane  antenna  is  strongly 
directive,  because  it  is  of  the  form  shown  in  Fig.  8.  It  is  a 
kind  of  Marconi  bent  antenna.     The  bearings  furnished  by 

*  R.  A.  Weagant,  "Elimination  of  Strays  in  Wireless  Telegraphy," 
"  Proceed."  Inst.  Radio  Eng.,  June,  1919,  and  The  Elkctricias,  July  25, 
Aujr.  1  and  Aug.  8,  1919. 

t  C.  S.  Franklin,"  Uni-Directional  Transmitting  Systems,"  "  Wireless 
Age,"  June,  1919. 
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such  an  aeroplane  antenna  are  wrong  except  when  the  aeroplane 
flies  towards  or  from  the  direction  finding  station  :  positions 
in  which  the  action  of  the  horizontal  side  is  nil.  Experiments 
have  shown  that  if  the  action  of  the  horizontal  projection  of 
the  aerojjlane  antenna  is  eliminated,  which  in  this  case  means 
that  a  non-directive  antenna  is  employed,  all  errors  disappear 
and  the  bearings  become  exact  (Baldus  and  Buchwald*). 
This  fact  appears  to  be  an  indirect  confirmation  of  the  present 
theory. 

Confirmation  of  Theory. 

A  direct  confirmation  would  be  given  by  the  observations 
of  the  bearings  of  transmitting  stations  with  rigorously  vertical 
antennae  or  with  antennae  containing  horizontal  parts.  The 
former  stations  should  give  exact  bearings,  the  latter  inexact 
results.  We  are  able  to  verify  the  exactitude  of  the  theory 
only  for  the  station  of  Hanover  (Eilvese).  Round  observed 
that  the  bearings  of  this  station  are  exact.  And  as  it  is  jtio- 
vided  with  an  umbrella  antennaf ,  which  is  equivalent  to  a 
vertical  antenna,  it  verifies  the  theory.  Round  has  also  found 
that  the  Malta  station  furnishes  exact  bearings.  Lacking 
information  about  the  antenna  of  this  station,  it  is  not  possible 
to  ascertain  if  it  verifies  or  not  the  present  theory. 

According  to  this  idea,  it  is  not  surprising  that  almost  all  the 
long-wave  stations  furnish  inaccurate  bearings.  As  a  matter 
of  fact,  the  antennae  of  these  stations  are  almost  all  of  the 
Marconi  bent  type.  They  must,  therefore,  give  bad  bearings 
except  in  the  particular  cases  where  the  directive  finding 
station  is  in  the  vertical  plane  containing  the  horizontal  part 
of  the  antenna.  The  observed  fact  that  long  waves  furnish 
the  more  inaccurate  bearings  than  short  waves  can  be  equally 


attributed  to  the  circumstance  that  for  long  waves  the  type 
of  antenna  adopted  is  the  bent  antenna,  the  horizontal  side 
of  which  is  longer  the  longer  the  wave.  To  the  same  cause 
may  be  attributed  the  fact  that  continuous  waves  give  larger 
errors  than  spark  stations,  as  continuous  waves  are  generally 
longer  than  spark  waves. 

The  Horsea  Errors. 

The  phenomenon  observed  in  the  Horsea  arc  station,  which 
furnishes  different  bearings  when  the  marking  or  the  spacing 
wave  is  utilised,  may  be  attributed  to  the  fact  that  the  current 
distributes  itself  differently  in  the  antenna  according  to  the 
wave-length  used  ;  the  action  of  the  horizontal  side  will, 
therefore,  be  more  or  less  pronounced  in  comparison  with  the 
action  of  the  vertical  side,  according  to  the  wave-length  used. 
If  the  transmitting  and  the  recei\'ing  stations  are  not  too 
far  from  one  another,  the  action  of  the  image,  which  is  pre- 
sumably very  high  in  the  sky,  may  become  negligible  in  com- 
parison with  the  direct  action  of  the  transmitting  station,  so 
that  errors  can  be  small  or  non-existent.  In  this  manner  the 
fact  that  when  the  located  station  is  not  further  than  15  miles 
its  bearings  are  accurate,  whatever  the  type  of  the  sending 
aerial  may  be,  can  be  explained. 

This  rough  sketch  of  a  new  theory  requires  further  experi- 
mental proofs  before  it  can  be  accepted  or  rejectetl.  In  the 
event  that  it  were  recognised  as  accurate,  it  would  have  as  its 
first  i^ractical  result  that  it  would  be  obligatory  to  revert  to 
the  original  Marconi  antenna  or  to  its  equivalents  in  trans- 
mitting stations  destined  to  serve  as  beacons  for  directional 
wireless  telegraphy. 


Some   Thermal    Characteristics  of  Electric   Ovens 

and  Hot-Plates.* 


EZER    GRIFFITHS,    D.Sc,    and    F.    H.    SCHOFIELD,    B.A.,    B.Sc. 

(From  the  National  Physical  Laboratory.) 


The  British  Engineering  Standards  Association  recently  issued  a 
Standard  Specification  (No.  106 — 1920)  for  electrically-heat«d  cook- 
ing ranges.  It  was  thought  that  an  accoujit  of  the  thermal  tests 
specified  in  the  report  and  based  largely  on  work  at  the  National 
Physical  Laboratory  might  usefully  be  published.  Heating  appli- 
ances have  been  evolved  for  various  purposes.  For  toasting  or 
grilling,  a  high  proportion  of  radiant  energy  is  required,  invoh-ing 
the  use  of  bare  resister  elements  run  at  a  red  heat  :  for  intermittent 
operations  the  lightly-constructed  plate  or  oven  embodying  a  mini- 
mum amount  of  metal  has  advantages  ;  for  prolonged  or  continuous 
operations  the  heavily  constructed  plate  or  well-lagged  oven  is 
probably  best.  A  temperature  of  200°C.  (392°F.)  has  been  taken 
as  the  upper  limit  of  working,  representing  the  point  generally 
aimed  at  for  roasting,  baking  or  frj-ing  operations. 

Hot-Plates. 
Hot-plates  are  used  mainly  for  frying  and  boiling.  Frying 
demands  a  plate  of  small  thermal  capacity,  facilitating  the  rapid  rise 
of  temperature  of  a  light  pan  for  the  least  expenditure  of  energy, 
while  for  boiling  large  volumes  of  water  a  plate  which,  when  working 
at  an  approximately  constant  temjierature,  will  transfer  to  the  water 
the  largest  fraction  of  the  energy  supplied,  is  necessary.  Ordinary 
cooking  utensils  are  not  sufficiently  standardised  to  be  used  for 
quantitative  tests,  and  it  was  necessary  to  substitute  metalUc  discs 
of  suitable  cross-section  and  thermal  capacity.  Experiments  were 
also  made  with  special  cast-iron  vessels  containing  oil. 

Experiments  with  Discs. 
In  certain  tests  carried  out  with  discs  the  following  factors  were 
investigated:  (1)  Distribution  of  temperature  over  disc.  (2) 
Influence  of  the  relative  size  of  disc  and  plate.  (3)  Influence  of 
oxidation  of  the  disc  surface. .  (4)  Difference  produced  M-hen  the 
disc  was  in  good  thermal  contact  -n-ith  the  hot-plate,  and  when 
separated  from  it  by  steel  pegs. 

*  R.  Baldus  and  E.  Buchwald,  "  Versuche  iiber  drahtlose  Antheilung 
von  Flugzeugen,"  "  Jahrb.d.  Drahtl.  Tele.,"  March,  1920. 

t  A.  S.  M.  Sijrensen,  "  Wireless  Station  at  Eilvese  (Hanover)," 
"  E.T.Z."  May  22,  1919. 

X  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical 
Engineers. 


Except  where  otherwise  stated,  the  copper  disc  used  was  4-8  mm. 
thick  and  17-8  cm.  in  diameter,  it  was  supported  off  the  plate  by  steel 
pegs  about  2  mm.  long,  and  the  surface  of  the  disc  oxidised.  Tem- 
perature distribution  was  studied  by  means  of  thermo-couples  pegged 
into  the  upper  surface  of  the  disc. 

Teynperatm-e  di-^tribntion. — During  the  heating  up  of  the  plate 
this  was  quite  uniform  both  for  open  and  enclosed  types  of  plate.  But 
where  the  disc  was  larger  than  the  heat-emitting  area,  the  outer 
edge  of  the  disc  lagged  behind  the  centre. 

Influence  of  diameter  of  disc. — Copper  discs  of  the  same  thickness 
but  of  different  diameters  (13-3  cm.  and  17-8  cm.)  were  placed  over 
an  enclosed  hot-plate  of  diameter  20-3  cm.  There  was  only  a  very 
slight  difference  between  the  rate  of  temperature  rise  in  the  two 
cases. 

Influence  of  surface  oxidation. — When  supported  off  the  hot- 
plate by  the  steel  pegs  the  copper  disc  is  heated  primarily  by  radia- 
tion and  by  air  conduction  through  an  air  layer  of  2  mm.  thickness. 
Convection  is  probably  negligible.  Hence  the  oxidation  of  the 
receiving  surface  exercises  a  considerable  influence  on  the  heat 
transfer  by  radiation. 

Theory  of  Heat  Transmission  for  a  Disc  on  Pegs. 
The  authors,  in  considering  the  conditions  theoretically,  use  the 
primary  formula  H ,.  =  a(Ti*  —  T„*)  (where  «  is  a  black  bodyconstant 
and  T\  and  T„  the  absolute  temperatures  of  the  surfaces).  Assiun- 
ing  the  coefficient  of  emission  of  a  cast-iron  plate  to  be  70  per  cent, 
of  that  of  a  black  body,  and  for  oxidised  copper  50  per  cent.,  the 
right  side  of  the  above  formula  requires  to  be  multiplied  by  0-35. 
Jlultiple  reflections  increase  heat  transfer  by  radiation.  Assuming 
that  the  temperature  difference  between  two  adjacent  surfaces  is 
about  300  deg.  C.  it  appears  that : — 

if ^.=0-095  calories  per  square  centimetre  per  second 
ffe=0075 
so  that  radiation  is  more  important  than  conduction  in  transmitting 
heat. 

Conditions  with  Open  Hot-Plates. 
With  the  open  spiral  type  of  hot-plates  the  conditions  are  different. 
The  spirals  are  running  at  a  steady  bright  red  heat  and  the  fireclay 
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grooves  are  also  at  a  fairly  liigli  tciii|)('ratiuc.  SincP  the  air-ga])  B 
incrcaeed  some  convcrtioii  |)n)l)(U))y  oim'Ui-s,  ami  thermal  ciiiuluctioii 
may  bo  relatively  unimpurtaiU  eompai-eil  with  raJiation  an<l  con- 
vection transfer. 

•Some  exi)eriments  were  made  vnth  a  closed-tjqx)  plato  to  illus- 
trate the  intluence  of  the  surface  condition  of  the  receiving  coi)[)cr 
disc.  The  watts  (iup|)lieil  were  ai>i)ro.\imately  equal  in  the  three 
exi)eriments,  Ixnng  about  1,490.  In  the  lirst  ex])oriment,  using  an 
oxidised  disc,  the  tem[)crature  rise  at  the  end  of  13  minutes  was 
about  30  (leg.  C.  moi-e  than  for  the  second  experiment,  in  which  the  disc 
was  cleaned  on  botli  sides  with  emery  iiajjor.  In  the  second  ex])eri- 
n\ent  the  rise  was  nearly  .30deg.  ('.  nuire  than  in  the  third  experiment, 
wlieiti  the  it'ceiving  surface  wa.s  highly  polished  and  the  top  surface 
oxidised.  Polishing  the  surface  thu.s  reduces  considerably  the  rate 
at  whicli  the  disc  absorbs  heat. 

Kfferl  of  Melal  Contact  biliretn  Hot-plate  and  Disc. — For  these 
experiments  a  rectangular  hot-plate  20-3  cm.  by  15-2  cm.  and  a 
copper  disc  12-7  em.  (.liamoter  and  0-8  cm.  thick  wore  taken. 

In  the  tirst  exjieriment,  with  the  copj)er  disc  in  contact  with  the 
hot-i)late.  the  surface  was  initially  well  polished.  For  the  second 
experiment,  it  was  left  in  contact  with  the  hot-plate,  and  heated 
tuttil  the  exposed  surface  was  well  oxidised.  The  oxidisation  did  not 
atfect  the  rate  of  rise  of  teniixrature,  and  the  two  surfaces  were  in 
sufficiently  intimate  contact  to  prevent  oxidation  of  the  receiving 
face  of  the  disc. 

For  the  third  and  fourth  experiments  the  copper  disc  was  raised 
with  the  three  steel  pegs  of  the  standard  disc.  The  time  required 
to  heat  up  to  200 deg.  C.  was  reduced  from  about  13  or  14  minutes 
to  6  minutes,  by  placing  the  surfaces  "in  close  contact. 

SuMJURY  OF  Results  with  Copper  Disc. 

Some  typical  results  obtained  with  the  copper  disc  selected  are 
shown  in  Table  1.  In  the  columns  of  "  efficiencies  '  is  given  the 
ratio  of  the  heat  absorbed  b}-  the  disc,  i.e.,  the  heat  capacity  of  the 
disc  multiplied  by  the  temperature-rise  of  lOOdeg.C.  or  200  deg.  C, 
to  the  energy  supplied  to  the  hot-plate  during  the  time  interval 
taken  by  the  disc  to  rise  100  deg.  C.  or  200  deg.  C. 

These  experiments  bring  out  two  important  points:  (1)  The 
interposition  of  an  air-gap  by  means  of  pegs  makes  the  contact 
conditions  repioducible,  but  this  may  operate  unfairly  against  the 
hot-plates  with  machined  surfaces  compai-ed  with  the  radiant  t^-pes. 
Manufacturei-s  of  flat-top  plates  assume  that  the  utensils  should  have 
a  flat  bottom  and  would  in  practice  make  reasonably  good  thermal 
contact  with  the  surface  of  the  hot-plate.  Makers  of  the  open-type 
design  the  plate  so  as  to  obtain  the  maximum  transfer  of  heat  by 
radiation.  The  test  should  therefore  be  devised  so  as  to  take  account 
of  this  essential  feature  of  the  jilain  type  by  providing  the  disc  to  be 
heated  with  a  Hat  surface. 

(2)  The  disc  has  a  very  small  thermal  capacity,  being  equivalent 
to  only  0-18  pint  of  water. 

The  electricity  energy  supply  to  the  hot-plate  is  used  partly  for 
warming  up  the  plate  itself,  partly  in  heating  the  recei\-ing  disc, 
and  partly  to  supply  the  loss  by  radiation,  &c.  Hence  the  rate  of 
rise  of  a  disc  of  small  heat  capacity  is  largely  dejiendent  on  the 
thermal  capacity.  Such  a  test  therefore  gives  a  measure  of  the 
energy  wasted  in  heating  up  the  hot-plate  to  the  working  tempera- 
ttire,  rather  than  its  efficiency  for  normal  working. 

EXPEEEIENTS    WITH   ThICK   DiSCS. 

Further  experiments  were  made  with  thick  discs.  A  plate  of  mild 
steel  was  u.sed  18  cm.  in  diameter,  and  3-8  em.  thick.  One  face  was 
machined  on  a  surface  grinder  to  an  accuracy  of  ±00005  in.  Uni- 
formity of  temix?rature  over  a  plane  of  the  disc  was  quite  satisfactory 
and  the  mean  temperature  could  conveniently  be  obtained  by  observa- 
tions wit  h  a  mercury  thermometer.  A  hole  was  drilled  in  the  plate  and 
the  bvilb  was  inserted  at  a  point  two-thirds  along  the  radius  from  the 
centre.  A  little  mercury  was  run  into  a  hole  and  sealed  with  asbestos 
to  ensure  good  thermal  contact.     The  heat  capacity  of  this  disc  was 


equal  to  lli  j)ints  of  water,  while  a  similar  copper  disc  had  a  rather 
larger  capacity. 

Hesults  with  these  discs,  similar  to  those  given  in  Table  I.,  are 
prcsente<l  in  the  original  Paper. 

The  etliciencicH  recorded  during  heating  range  from  29-3  to  60-2 
per  cent.,  and  the  corresponding  efficiencies  for  a  complete  run  from 
31-3  to  62-7  per  cent.  The  times  taken  to  rise  to  200  deg.  C.  vary 
fri>m  17-33  to  2.">  !)2  minutes,  and  the  maximum  t"mi)erature  from 
204  deg.  to  226  deg.  C. 

KXPKRIMENTS   WITH   C.VST-IROX    VESSELS. 

The  exix-riments  described  in  this  section  were  made  with  twO 
cast-iron  vessels  17-8  cm.  and  20-3  cm  diam.  The  bottom  surface 
had  been  machin(>d  up,  but  were  not  quite  true.  The  cotton-seed 
oil  used  as  the  liquid  could  be  raised  to  a  temperature  exceeding 
200  deg.  v.,  but  was  very  viscous  at  low  temperatures,  making 
thorough  stiiTing  by  hand  impossible. 

The  loss  by  evaporation  was  0046  gni.  out  of  986  gm.  at  150  deg.  ( '. 
lost  0046  gm.  jx'r  minute.  Water  maintained  at  CO  deg.  C. 
showed  a  loss  of  2  35  gm.  per  minute. 

The  time  tennicraturc  curves  for  repeat  experiments  were  not  as 
concordant  as  those  with  the  discs,  possibly  due  to  variable  thermal 
contact  and  t"  inefficient  stirring. 

Calculations  of  the  efficiencies  of  the  hot-plates  were  made  on  the 
basis  of  the  above  exiieriments,  assuming  that  the  bowl  is  at  a 
uniform  tenijierature  throughout,  and  that  the  s|)ecitic  heat  of  the 
oil  is  0-5.  With  bowl  diameters  of  7  and  8  inches  efficiencies  of  31-8 
to  53-4  pcT  cent,  for  the  full  run,  and  27-4  to  42-7  jx-r  cent,  for  the 
tirst  100  deg.  C.  rise  were  recorded.  The  temperature  interval  for  the 
full  run  ranged  from  12  deg.  to  122  deg.  C.  up  to  14  deg.-182  d^g.  C. 

CONCLU.SIONS  ON  EXPERIMENTS  W'lTH  HoT-PlATES. 

The  experiments  suggest  the  following  factors  for  consideration 
when  framing  si)ecitications  for  hot-plates  : 

1.  Vessels  containing  liquid  for  testing  hot-plates  involve  diffi- 
culties due  to  the  necessity  of  stirring,  heat  loss  due  to  evaporation, 
&c.  It  seems  preferable  to  rely  on  metallic  discs  of  known  thermal 
capacity  for  such  tests. 

2.  The  disc  should  be  of  the  diameter  for  which  the  hot-p'ate 
is  designed. 

3.  The  apparent  efficiency  of  the  plate  depends  ui)on  the  mass  of 
the  disc.  Hence  one  should  use  a  receiving  disc  of  thermal  capacity 
roughly  the  same  as  the  kettles  or  other  utensils  used  iiupractice. 

4.  The  major  part  of  the  heat  transmission  with  the  enclosed  type 
of  hot-plate  is  apparently  by  metallic  conduction.  Consequently 
the  test  disc  should  have  a  plane  surface. 

Utensils  with  enamelled  surfaces,  oxidised  and  irregular  bases 
will  give  efficiencies  much  below  those  obtained  with  a  clean  disc. 
These  defects  have  much  less  influence  on  an  open  tvpe  of  hot- 
plate. It  might  be  ad\-isable  to  have  one  surface  of  the  receiving 
disc  polished  (in  contact  with  enclosed  hot  plates)  and  the  other 
oxidised,  and  facing  the  radiator  when  testing  the  open  or  radiant 
types. 

5.  Disc  tests  might  be  used  for  defining  the  minimum  require- 
for  hot-plates,  e.r/.,  that  for  a  certain  energy  consumption  the  hot- 
plate should  raise  the  temperature  of  the  disc  to  a  certain  maximum 
(say  200  deg.  C.)  within  a  certain  time,  and  that  the  energy  required  to 
maintain  the  disc  at  that  temperature  should  not  exceed  a  certain 
amount.  The  energy  limits  would  be  fixed  relative  to  the  effective 
area  of  the  plate. 

Cooking  Stoves. 
When  specifying  tests  for  cooking  stoves  two  distinct  phases  have 
to  be  considered.  First,  the  heating-up  period  when  the  tempera- 
ture of  the  oven  is  raised  from  that  of  the  room  to  a  certain  maximum, 
say  200  deg.  C.  Secondly,  the  cooking  period,  the  duration  of  which 
may  vary  considerably,  when  the  temperature  is  maintained  steady 
or  allowed  to  fall  slightly.  Hence  the  efficiency  of  an  oven  should 
consist  in  the  determination  of  (1)  the  number  of  electrical  imits 


Table  l.—Hot-plales. 
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Closed  Type,  C, 
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. ;               18 
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1,150 
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Closed  rectangular  plate,  8  in.  X  6  in. 
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Copper  Disc  133  mm.  x  4-8  mm. 

6  min.  (Plate  in  contact) 
14  min.  (Plate  on  pegs)    ...   \ 


Weight,  596  g. 

203       I  930 

200  910 


31 
90 


13-5 
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required  to  bring  the  temjjeratiire  of  the  interior  to  the  maximum 
^^•ithin  a  certain  period,  (2)  the  energy  required  to  keep  it  at  the 
minimum  temjjerature  necessary  for  cooking  operations. 

The  measurement  of  energy  is  easy,  but  the  temperature  observa- 
tions present  difficulties,  omng  to  thermometric  lag  and  non-tmi- 
formity  of  distribution  in  the  oven. 

Experiments  on  Thermometric  Lag. — In  the  first  instance  thermo- 
elements of  iron-constantan  were  used  with  the  hot  junction  formed 
"f  sheets  of  oxidized  copper  foil  5  cm.  in  diam.  by  0-005  cm.  thick. 
It  was  thus  possible  to  measure  temperatures  at  places  inaccessible 


DouWc-wjIled  door  with  air  siiACf 


commercial  thermometers  were  almost  negligible   compared    with 
the  lack  of  imiformity  in  the  oven. 

Distribution  of  Temperature. 

The  distribution  of  temperature  differs  considerably  in  the  different 
types  of  ovens. 

In  the  case  of  oven  P  (Figs.  1  and  2)  the  temperature  observations 
were  taken  during  the  period  of  heating  up  and  with  the  current 
switched  off ;  in  the  other  case  during  the  heating-uji  period,  and 
during  the  period  of  steady  temperature  with  the  heaters  at  low  heat. 
Xo  general  rules  can  be  laid  down  for  the  distribution  of  tempera- 
ture and  it  would  be  impracticable  to  attempt  an  integration  to 
obtain  the  true  mean  temperature.  It  wiW  probably  suffice  to  take 
readings  given  by  a  single  thermometer  projecting  into  the  centre 
of  the  oven. 

Tests  of  Ovens. 

The  oven  was  run  at  "  full  heat  "  to  the  temperature  desired  and 
then  reduced  to  the  medium  or  low  heat  by  switches.  This  corre- 
sponds closely  to  what  occurs  in  practice.     The  data  obtained  are 
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i"lQ.    1. — KeIATIVE    DiSFOSlTION    OF    HEATING    El  EMENTS    AND    THER- 
MOMETERS  IN  Test  Oven   P. 


to  mercury  thermometers.  The  thermometric  lag  was  practically 
negligible,  and  the  relative  lag  of  the  mercury  thermometers  could  be 
obtained  by  comparison.  In  an  oven  which  took  12  minutes  to  reach 
a  temjierature  of  200  deg.  C.  from  cold,  the  mercury  thermometer 
lagged  about  20  deg.  C.  behind  the  thermo-element,  and  for  an.oven 
taking  40  minutes  to  reach  200  deg.  C.  the  lag  was  only  5  deg.  C. 
However,  some  method  of  obtaining  the  average  temjoerature  of  the 
volume  in  th%  centre  of  the  oven  appeared  advantageous.  Experi- 
ments were  made  using  a  hoOow  copper  sphere  with  the  two  wires  of 
the  couple  soldered  to  the  top  and  bottom  hemispheres  respectively. 
This  arrangement  gives  the  average  temperature  of  the  space 
occupied  by  the  envelope  .  The  sphere  lags  behind  the  disc  by  about 
25  deg.  C.  in  an  oven  taking  about  1 6  minutes  to  reach  a  temperature  of 
200  deg.  C.  This  lag  could  be  reduced  by  making  the  sphere  of  thinner 
metal.  The  indications  of  the  spherical  form  are  independent  of  the 
orientation,  whei-eas  with  disc  couples  the  indications  necessarily 
depend  on  the  angle  which  the  faces  of  the  receiving  discs  make  with 
the  plane  of  the  heating  elements,  owing  to  direct  radiation. 

For  works'  use  the  thermo-element  is  not  so  convenient  as  a 
mercury  thermometer,  and  accordingly  further  experiments  with 
the  latter  were  made.  In  the  thermometers,  of  the  nitrogen  type. 
and  18  in.  long,  developed  for  this  work,  the  zero  of  the  scale  was 
distant  6  in.  from  the  bulb,  permitting  an  immersion  of  5  in.  into  the 
oven.  The  range  of  the  thermometers  was  from  0 deg.  to  250  deg.  C, 
occupying  12  in. 

It  was  foimd  that  the  differences  obtained  for  the  various  eized 
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Fig.  2. — Distribution  of  Temperature  in  Test  Oven  P. 
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summarised  in  Table  II.  The  lagged  ovens,  usually  of  heavy  con- 
struction, require  from  1  to  1|  miits  to  raise  the  temperature  to 
200°C.,  but  are  efficient  when  working  at  a  steady  temjjerature  if 
account  is  taken  of  the  cubic  capacity  in  relation  to  watt  supply. 

Conclusions. 
Specifications  for  tests  on  ovens  should  cover : — 
1.  Ma^cimum  time  permissible  for  the  oven  to  heat  up  to  a  certain 

temperature  (say  200  deg.  C.)  from  room  temperature  for  a  certain 

watt  supjily. 


Table  II. 

Summary  of  Data  on  Ov 

ms. 

Type  of  Oven 

Time  taken  to  reach 

205  deg.  C.  from 

Switching  On 

Aver- 
age 

Watts 

Total 

Raise  to 

200  deg. C. 

.\pprox. 

Cubic 

Capacity. 

kWh 

per 

cub.  ft. 

Temp,  after  following 

Time  from  Switching 

Down 

Watts  for 

Temp. 

under 

Col.  7 

Watts  per 
c.  ft.  on 
Medium 
Heat. 

15  min. 

30  min. 

r 

Ovens  of  Light  ('on-  | 
struction  and  Air-- 
gap  Insulation 

L 

Ovens  of  Heavy  Con- J 
struction,  Laggetl    ) 

Min.     Sec. 
(21     21  top  heaters 
(  14     10  bottom  heaters 
8     18' 

24     12 

36     .50 

19     27 

33     50 
43     16 
24     27 

Watts 
570 
785 
1,410 
1,210 
1,790 
1,990 

2.275 
2,065 
2,590 

kWh 
0-203 
0-185 
0-195 
0-488 
1-100 
0-645 

1-283 
1-489 
1-055 

0-58 
0-58 
0-88 
1-91 
1-88 
1-55 

2-06 
2-14 
2-71 

kWh. 
0-3.50 
0-319 
0-222 
0-256 
0-585 
0-416 

0-623 
0-696 
0-389 

deg.  C. 
199 
205 
198 
197 
170 
169 

214 
200 
197 

~deg.  C. 

\m 

204 
195 
188 
145 
165 

225 
186 
200 

Watts 
360 
360 
790 
655 
550 
810 

1,350 

820 
710 

Watts 
621 
521 
898 
343 
293 
523 

655 
383 
262 

Xote. — The  temperatures  are  those  of  the  centre  of  the  oven  in  each  case. 
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'2.  Variation  in  tetnix-iature  fn)m  top  to  bottom. 
:?.   lVrniissil)le  variation  in  tcMiiicratiiro  dining  a  poriod  of  luilt 
an  liour  from  switching  down  to  medium  heat. 

4.  .Method  of  stating  eflicieneios  in  relation  to  cubieal  eontents. 

Tmehmai,  In.svi.ation   of  Ovkns. 
'rhe  thermal  eHiiiencv  of  an  oven  is  largely  a  question  of  pro- 
viiling  suitable  insulation.     The  transfer  of  heat  from  the  hot  air 
inside  an  oven  to  the  outside  told  air  involves  : — 

1.  Trani<fi-r  of  Iliiil  In  the  In.siilv  ]yall  of  the  Oiw.— The  heating 
nnits  will  dissipate  heat  i)artly  by  conveetion  and  partly  hy  radiation. 
Some  of  the  latter  may  bo  intereeptcd  by  objects  in  the  oven,  hence 
<onvection  may  acc;oimt  for  a  large  proportion  of  the  heat  transfer. 

2.  Tmnitfrr  of  Heat  from  the  Inside  Wall  to  the  Outmle  Wall  of  the 
Oven. —  In  lij;htly  const  ructcdovc.'.s  one  may  have  merely  air  between 
the  walls.  Transfer  will  tlicn  taUo  ])lace  by  convection  and  radiation. 
In  heavy  ovens  the  space  is  usually  packed  with  insulating  material 
through  which  some  heat  will  ])ass  by  conduction. 

:?.  Trnusfer  of  Hent  from  the  Outside  Wall. — This  will  take  place 
by  convection  through  the  air  and  by  radiation  to  the  surroundings. 
The  laws  governing  convection  are  com|)lex  and  have  not  yet  licen 
full\-  nivestigated  Taking  a  frcol\-  exjiosed  vertical  surface  as  being 
typical  of  oven  walls,  the  curve  connecting  convection  loss  and  tem- 
perature ditTerenee  will  be  appro.ximatcly  that  shown  in  Fig.  3  (see 
bottom  curve). 

The  remaining  curves  give  tlie  total  heat  loss  for  surfaces  of  various 
emission  cocllicients,  and  illustrate  the  importance  of  employing 
surfaci^s  of  low  radiating  and  absorbing  power.  Thus  for  a  tem- 
peratuiv  of  lOO-C.  above  the  surroundings,  tlie  heat  loss  of  a  surface 
with  a  10  per  cent,  coefticicnt  will  be  only  about  one-half  of  that  of 
a  black  body.  Paints  *  of  all  colours  and  surfaces  (from  matt  to 
enamel)  have  coefficients  of  SO  to  90  per  cent.,  oxidised  metal  sur- 
faces 50  to  90  })er  cent.,  dull  metal  surfaces  20  to  40  per  cent.,  polished 
metal  surfaces  3  to  10  ]vr  cent.  Naturally  highly  polished  metal 
surfaces  cannot  be  used  in  oven  construction,  but  the  use  of  clean 
mioxidisable  surfaces  adds  considerably  to  efficiency. 

The  authors  give  a  Inief  analytical  treatment  of  ovens  with  thin 
solid  walls.and  with  a  double  wall  wnth  either  air  or  insulating  material 
between.     The  interposing  of  insulating  material  may  diminish  the 


rate  of  heat  tlow  per  unit  area  of  wall  by  oO  jjer  cent.,  but  this 
assumes  a  steady  state,  i.e.,  an  oven  run  continuously.  In  practice 
working  is  intermittent  and  a  heavily  lagged  oven  may  be  dis- 
advantageous.    Its  greater  heat-ca])a -ity  causes  energy  to  be  wasted 
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in  heating  up  the  mass,  and  it  takes  longer  to  attain  maxinnini  tem- 
perature. It  is  inferred  that  while  the  air  and  internal  wall  of  the 
oven  reach  their  maxima  in  less  than  .")0  minutes  the  exterior  wall 
may  take  over  100  minutes    to  reach  a  st  adv  condition. 


Institution   of   Electrical    Engineers. 


There  was  a  crowded  meeting  at  the  Institution  of  t'ivil  Engineers 
on  Thursday,  February  10,  when  the  Institution  of  Electrical  En- 
gineers met  to  consider  a  Paper  on  "  Some  Thermal  Characteristics 
of  Electric  Ovens  and  Hotplates."  by  Dr.  Ezer  Griffiths  and  Mr. 
F.  H.  SfHOFiELD  and  to  discuss  "  Electrical  Ajipliances  for  Domestic 
Purposes."  An  abstract  of  the  Paper  will  be  found  on  another  i)age 
of  this  issue. 

VVe  were  glad  to  see  that  a  larger  projiortion  than  usual  of  younger 
members  were  present,  especially  at  the  Council  table,  and  that  the 
conduct  of  the  discussion  generally  was  in  the  hands  of  the  coming, 
or  perhaps  it  would  be  moreaccuratetosaj'of  the  present,  generation. 
In  ofjeuing  the  meeting  the  President  announced  the  resignation 
on  the  grounds  of  ill-health  of  ■Mr.  S.  L.  Pearce  from  Vice-Pre- 
sidency of  the  Institution,  and  said  that  Mr.  A.  A.  Campbell  Sunnton 
had  been  elected  by  the  Council  to  take  his  place,  a  statement 
which  was  received  with  openly  expressed  ai)proval.  These  who 
are  interested  in  such  subjects  will  now  be  able  to  make  a  calculation 
as  to  how  the  change  from  an  electricity  supply  engineer  to  a 
w-ireless  expert  will  affect  the  balance  of  representation  on  the 
governing  body. 

An  Open  Discu.ssion. 

After  the  Paper  had  been  read  the  President  announced  that 
the  discussion  need  not  l)e  rigidly  confined  to  its  subject  matter 
This  concession,  as  will  ap])ear,  was  taken  full  advantage  of.  He 
added  that  the  Pajier  was  a  record  of  important  investigations  and 
would  be  useful  in  pro\nding  a  basis  for  future  work. 

He  was  followed  by  .Mr.  .T.  W.  BEAtrfHA.-MP.  who  is,  of  course,  well 
at  home  on  this  sid)ject,  and  who  is  one  of  those  speakers  who  is 
able  to  put  forward  his  jioints  dearly  and  with  unmistakable  effects 
He  began  by  j)ointing  out  that  the  authors'  tests  disclosed  a  very 
small  difference  in  efficiency  between  the  best  and  worst  of  the 
apparatus  tested.     This  was  all  very  well  as  far  as  it  went,  but  in 


*  .\  metallic  paint  such  as  aluminium  paint  is  an  exception,  ha\nng  a 
coefficient  of  about  50  per  cent. 


practice  that  very  important  additional  factor,  the  efficiency  of  the 
operator,  must  not  be  forgotten.  The  authors  had  called  attention 
to  the  undesirability  of  using  a  large  hot-])late  to  heat  a  small  pot. 
But  that  kind  of  thing  was  continually  being  done  in  practice  and 
could  only  be  overcome  by  providing  better  switching  faciUties 
and  more  instruction.  It  was,  in  fact,  the  art  of  switching  that  must 
above  all  things  be  taught.  In  an  ordinary  coal  fire  only  a  very  small 
percentage  of  the  heat  emitted  was  used  for  cooking  the  food,  and 
care  must  be  taken  that  tliis  did  not  take  i^lace  when  electricity 
was  the  agent.  He  looked  forward  to  the  time  w  hen  boiling  b}-  means 
of  hot-plates  would  be  discarded  and  their  place  taken  by  an  immer- 
sion heater  with  a  stream  line  or  pear  shajjed  body  A\hich  could  be 
lowered  into  the  pots  among  the  food  and,  being  of  metal  could  be 
easily  cleaned. 

Some  Few  CIriticisms. 

To  enthusiasts  for  electric  cooking  Mr.  H.  H.  Berry  must  have 
seemed  to  have  adopted  the  role  of  de\-irs  advocate.  He  thought  that 
electricity  could  only  be  used  as  a  secondary  agent  for  heating  or 
cooking,  and  that  to  get  the  highest  efficiency  the  original  fuel  must 
be  directly  employed.  As  far  as  the  supjily  of  hot  water  was  con- 
cerned his  idea  would  be  to  use  a  central  coal-tired  furnace  with 
electric  heaters  for  "  topping  up''  and  the  same  scheme  could  be 
used  for  heating  rooms  with  efficiency,  economy  and  comfort. 

Mr.  W.  A.  OiLLOTT  sjx'aking  from  the  back  benches,  adopted  the 
attitude  which  is  popularly  siipposed  to  be  associated  with  those  who 
occupy  that  rjuarter.  He  began  by  making  the  excellent  jioint  that 
the  terms  used  in  electric  cookery  must  be  standardised.  The  term 
hot-plate  employed  by  the  authors  should  be  dropped  for  boiling 
plate.  A  cooking  stove  might  mean  anything — Tommys  cooker, 
for  instance.  Oven  was  the  term  to  use.  As  a  maker  of  this  class 
of  apparatus  he  thought  that  the  authors'  tests  were  too  much  of  a 
laboratory  character  and  were  without  commercial  value.  Would 
it  not  have  been  possible  to  sjiecify  that  say,  an  eight-inch  hot-plat<? 
should  boil  a  definite  cpiantity  of  licpior  in  a  definite  time  ?     Such 
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an  efficiency  would  be  underetood  by  a  cook,  while  she  would 
be  completely  mystified  by  the  terms  used  in  the  B.E.S.A.  speci- 
fication. A  laboratory  atmosphere  also  attached  to  the  oven  tests. 
What  was  wanted  by  the  consumer  from  this  apparatus  was  a 
definite  result  in  cooking.  In  an  electric  oven  the  elements  should 
be  at  the  side  and  rapidity  of  heating  up  was  essential.  The  authors 
had  said  nothing  about  the  most  suitable  type  of  element  to  use. 
His  own  opinion  was  that  for  grills  and  boiling  jilates  the  open  type 
consisting  of  a  fireclay  core  with  a  spiral  wound  upon  it  left  little  to 
be  desired.  This  core  must  be  capable  of  standing  extreme  tem- 
peratures and  tests  such  as  being  plunged  into  cold  water  when 
red-hot  ^vithout  fracture. 

The  Paper  Discus.sed. 
Mr.  W.  R.  Coopee,  who  followed,  discussed  the  authors'  Paper  a 
good  deal  more  closely  than  did  many  of  the  other  speakers.  He 
pointed  out  that  they  had  confined  themselves  to  tests  starting 
from  cold  while  continuous  running  tests  were  equally  desirable. 
He  did  not  Uke  the  disc  on  pegs  which  had  been  employed  in  the  tests, 
as  they  raised  the  question  to  a  remoteness  from  practical  conditions. 
When  vessels  containing  water  or  some  other  article  were  being 
heated  up  the  under  surface  was  comj^aratively  cool,  leading  to  a 
high  temperature  gradient  at  the  surface  of  contact.  The  procedure 
followed  by  the  authors  did  not  allow  a  fair  comparifon  between 
closed  and  open  type  plates.  Their  care  in  surfacing  the  discs  used 
went  beyond  commercial  conditions,  and  a  metal  diec  would  get  very 
much  hotter  than  a  saucepan  containing  water  ■i\-ould  ever  do.  He 
also  objected  to  the  methods  adopted  by  the  authors  for  determining 
efficiency  as  they  included  both  the  thermal  loss  from  the  plate  and 
that  from  the  metal  disc.  The  method  employed  was  ind^d 
condemned  by  the  results  obtained,  -i^-hich  were  very  contradictory. 
In  considering  heat  losses  in  ovens  we  must  take  account  of  the 
heat  radiated  and  the  heat  absorbed.  He  had  applied  the  authors' 
interesting  indicator  diagram  to  his  own  oven.  He  foimd  that  in 
one  hour,  starting  cold,  his  oven,  if  unlagged,  would  take  about  1,000 
watt  hours  to  supply  the  radiation  loss,  whereas  in  its  lagged 
condition  it  would  require  about  200  watt  hours  .  In  the  latter 
case  the  heat  absorbed  would  be  something  like  500  watt  hours,  so 
that  there  was  700  for  the  lagged  against  1,000  watt  hours  for  the 
imlagged  oven. 

Scorn  and  Pka^ticality. 
Mr.  Hadyn  T.  Harrlson  began  by  throwing  scorn  on  those  who 
objected  to  the  Paper  because  it  did  not  work  out  results  in  beef- 
steaks per  hour.  Ha\'ing  got  rid  of  this  gibe  he  went  on  to  discuss 
various  matters  from  quite  a  sufficiently  jjractical  point  of  view. 
Electric  ovens  were  passing  through  an  evolutionary  stage.  Those 
tested  by  the  authore  seerred  in  fact  to  have  derived  their  origin 
from  the  gas  oven.  The  original  oven,  which  consisted  of  a  hole 
in  the  ground,  had  a  smaller  »-atio  of  cooling  siirface  for  its  contents 
than  the  cubic  gas  oven,  but  electrical  engineers  had  not  yet  taken 
advantage  of  that  fact.  It  was  curious  also  that  electric  ovens 
were  always  made  of  a  material  that  radiated  the  heat.  An  oven 
of  some  non-conducting  material  would  have  a  higher  efficiency 
than  any  of  the  present  arrangements.  For  the  moment  our  cooking 
utensils  would  be  used  discriminately  on  coal  fires,  gas  fires  and 
electric  cookers  so  that  the  bottoms  would  become  not  o.xidised  but 
carbonised.  It  would  be  interesting  to  know  what  the  efl'ect  of  this 
woidd  be.  He  supported  Mr.  Beauchamp  as  to  the  need  for  educa- 
tion. He  had  heard  of  a  case  where  the  monthly  cooking  bill  by 
electricity  in  a  fairly  large  house  came  to  £46,  the  cook  ha\ang  used 
the  cooker  to  keep  the  kitchen  warm.  In  inviting  the  use  of  elec- 
trical appliances  too  much  should  not  be  made  of  their  economy. 
Convenience  was  a  very  much  stronger  card,  and  the  fact  that 
electric  cookers  kept  servants  in  a  house  was  really  more  important 
than  that  one  oven  used  10  per  cent,  less  energy  than  another.  On 
the  day  when  supply  undertakings  were  able  to  supply  energy  for 
domestic  purposes  he  hoped  that  a  genuine  campaign  of  propaganda 
would  be  inaugurated  by  installing  cooking  apparatus  free  so  that 
consumers  might  learn  from  actual  experience  of  their  convenience. 

"Absorption  Ratio." 
Mr.  P.  Good,  another  back-bencher,  turned  out  to  be  a  supporter 
of  the  Government.  He  objected  to  the  word  "  efficiency  "  in  con- 
nection with  the  authors'  tests.  "  Absorption  ratio  ""  would  be  a 
better  term.  The  difficulty  of  using  the  heating  of  a  certain  quantity 
of  water  to  boiling  point  as  a  standard  was  that  it  was  not  easy  to 
repeat  the  results  with  any  considerable  degree  of  accuracy.  The 
authors  did  not  pretend  to  deal  with  absolute  efficiencies,  but  rather 
to  point  a  way  of  measuring  the  relative  values  of  various  apparatus. 
Cooking  apparatus  was  not  the  only  domestic  appliance  lo  which  the 
care  and  attention  of  men  of  eminence  in  the  industry  should  be 
given.  The  standard  wall  plug  was  a  case  in  jjoint.  No  doubt 
something  would  be  done  in  this  way  when  trouble  was  taken  by  all 
concerned  to  demand  interchangeable  wall  plugs. 


Prof.  E.  W.  Marchant  objected  to  the  methods  of  testing  employed 
by  the  authors  on  the  score  that  they  gave  more  unfavourable  than 
truthful  results.  What  they  determined  was  not  so  much  the 
efficiency  as  the  rate  at  which  energy  was  radiated  away.  This 
was  corroborated  by  some  tests  he  had  made.  While  he  did  not 
suggest  that  experimenters  should  cook  their  results  they  should  at 
least  try  to  get  a  figure  which  truly  represented  the  performance  of 
the  apparatus. 

The  U.SB  OF  the  Immersion  Heater. 
Mr.  C.  G.  NoBBS  also  thought  that  hotplates  should  be  tested  by 
boiling  water,  using,  say,  three  consecutive  rates  of  heating.  He 
agreed  with  Mr.  Beauchamp  that  the  future  for  boiling  lay  in  the  use 
of  immersion  heaters,  either  of  a  universal  portable  tj-pe  or  fitted  to 
special  vessels  for  particular  operations.  The  oven  tests  given  by 
the  authors  should  be  extended  into  more  practical  fields,  as  the 
food  that  was  being  cooked  had  a  considerable  effect  on  the  tem- 
perature distribution  in  the  oven.  This  was  particularly  important 
in  considering  the  effects  obtained  with  air  lagging  and  slag-wool 
lagging.  In  addition,  the  mere  opening  of  the  oven  door  might 
cause  a  very  large  drop  in  the  thermometer  reading.  Testing  hot- 
plates by  boiling  water  introduced  a  great  temperature  difference 
Ofldng  to  the  greater  receptivity  of  the  underside  of  the  vessel  due 
to  the  difference  in  the  temperature  of  the  source  of  heat  and  of  the 
vessel.  He  added  that  manufacturers  would  welcome  the  standard- 
isation of  ovens  and  on  such  points  as  top  and  bottom  heating, 
shape,  depth.  &c  This  is  certainly  a  corLsummation  which  should 
be  worked  for. 

Mr.  A.  F.  Berry  said  that  Mr.  Gillotfs  remarks  about  efficiency 
in  cooking  showed  how  complex  the  whole  question  was.  Another 
complexity  was  introduced  by  the  use  of  thermometers,  and  figures 
which  had  been  placed  before  him  only  a  short  time  ago  showed  that 
a  thermometer  sticking  into  an  oven  about  2  in.  read  uniformly 
100  deg.  lower  than  a  thermometer  in  the  centre  of  the  oven  up  to 
a  maximum  temperature  of  600°F.  If  cooks  were  to  leave  ovens 
on  night  and  day,  as  had  been  usual  at  one  time,  an  unlagged  was 
better  than  a  perfectly  lagged  oven.  He  was  in  agi-cement  with  Mr. 
Beauchamp  about  the  need  for  instruction  in  the  art  of  switching. 

An   Outspoken  Gritic. 

About  this  time  the  discussion  seemed  rather  to  fizzle  out,  pro- 
bably because  several  members  who  had  sent  in  their  names  were 
not  present  when  called  upon  to  speak.  Prof.  Macgkeoor  Morris, 
however,  stepped  into  the  breach  with  a  good  fighting  speech.  He 
began  by  deprecating  the  use  of  turned  iron  vessels,  as  he  thought 
their  life  would  not  be  very  long.  He  regi-ettcd  that  nothing  had 
been  said  about  reliability.  (A  very  important  point  this.)  His 
own  experience  \vith  electric  cooking  over  a  pericd  of  15  years 
showed  that  repairs  and  renewals  of  the  boiling  elements  was  a 
serious  matter  ;  and  if  he  had  not  been  an  electrical  engineer  he 
would  have  turned  the  apparatus  out  of  his  house  long  ago.  Similar 
drawbacks  were  found  in  many  electric  radiator.s,  where  the  springs 
in  the  bayonet  holders  jierished  after  a  time  owing  to  the  heat,  or 
something  else  was  affected  for  the  same  reason.  Little  details 
like  this  did  not  mean  much  to  the  designer  perhaps,  but  they  meant 
a  great  deal  to  those  who  used  the  apparatus,  and  must  be  considered 
if  electrical  ap[>liances  were  to  be  used  by  everyone,  as  we  all  hojjed 
they  would  be.  The  meeting  took  this  in  good  part,  and  there  were 
no  unparliamentary  incidents. 

Mr.  E.  T.  Williams  thought  a  solution  of  switcliing  difficulties 
might  be  obtained  by  the  introduction  of  automatic  appUances. 

Mr.  W.  P.  Adams  thought  that  the  domestic  electric  problem  was 
the  same  as  it  was  20  years  .ago.  The  housewife  could  not  afford  to 
employ  electric  ovens  unless  some  means  were  pro\'ided  for  Jjoiling 
water. 

Dr.  E.  Griffiths,  in  reply  to  the  discussion,  agreed  that  some  other 
terra  instead  of  efficiency  might  be  advisable.  The  evaporation  of 
water  would  introduce  complications  into  tests  employing  cooking 


The  Pbesident,  in  moving  a  vote  of  thanks  to  the  authors,  said 
it  was  regrettable  that  no  ladies  had  taken  part  in  the  discussion, 
as  he  was  sure  that  they  could  have  told  them  a  good  deal,  at  any  rate 
on  a  side  of  that  practical  subject  which  he  was  sure  nobody  in  the 
room  understood  anything  about. 

Tills  really  sums  up  in  a  word  the  criticism  against  putting  forward 
an  interesting,  but  theoretical.  Paper  as  an  opening  for  what  must 
and  should,  be  a  practical  discussion.  We  refer  to  this  matter  more, 
particularly  in  our  Leading  Article,  but  surely  the  time  has  now  come 
when  discussions  on  the  design  and  manufacture  of  electrical  appa- 
ratus from  a  practical  point  of  view  are  not  only  desirable  but  emin- 
ently necessary. 
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CALLENDER'S  CABLE  AND  CONSTRUCTION  CO. 

The  Yuriluiiitli r. — A  m-«  iiislniim-iil-  cxliiliiti'd,  wliich  has  for 
its  object  tlio  easy  measuremont  of  the  length  of  cable  on  a 
drum  or  coil,  is  called  the  "'Yarilonietcr,''  and  has  been  designed 
by  Afessre.  Callen'der's  Cable  &  Constkuction  Company,  I.td., 
and  Mr.  W.  E.  Hkn.son.  Cable  inanufacturei-s  and  stores  often 
re((uire  to  know  the  length  of  cable  on  a  dniin  without  the  trouble 
of  un\nnding  and  passing  it  through  a  lineal  measuring  machine. 
It  is  further  often  necessary  to  check  the  length  of  cable  returned 
to  the  .stores  after  a  drum  has  been  issued  to  have  a  length  cut  otf. 
This  instrument  has,  thei-efore,  ln'cn  s|)ecially  tlesigned  to  enable  a 
boy  or  girl  without  any  skill  or  technical  knowledge  to  measuie 
unknown  lengths  of  cable  in  a  few  seconds  by  a  simjile  niechancial 
operation.  The  instrument  can  also  Ix'  used  very  simply  to  indicate 
the  approximate  position  of  a  fault  in  a  drum  of  cable. 

The  instrument,  uliich  is  illustrated  in  Fig.  26,  comprises  a 
handle  for  rotating  a  cylinder,  on  which  the  scale  in  yards  is  marked, 
a  numlxT  of  balancing  resistances  cOrre,sponding  to  110  yards  at 
(iOd<-g.  of  all  the  various  C.M.A.  sizes  from  1, 00.36  to  19/0064-, 
an  indicating  galvanometer  and  a  key.  In  order  to  test  a  length 
of  cable,  say,  for  example,  7/0044,  the  balancing  coil  marked  with 


f  10.  26. — The  "  Vakdometer." 


this  gauge  is  plugged  in,  the  handle  rotated  and  the  key  momentarily 
depressed,  \nitil  the  galvanometer  pointer  is  stationary,  when  the 
correct  length  in  yards  is  read  off  on  the  scale  through  the  window 
in  the  front.  The  whole  operation  can  be  carried  out  in  a  few 
seconds,  as  the  galvanometer  being  a  central  zero  instrument,  the 
O[)erator  is  enabled  to  determine  in  which  direction  the  handle 
should  be  turned. 

Principle  of  the  Instki'ment. 

The  instrument  acts  on  the  Wheatstone  bridge  princi])le,  as 
shown  in  Fig.  27.  In  this  diagram  ,4  is  any  one  of  a  numtjer  of 
resistances  corresponding  to  various  standard  sizes  of  cable  which 
can  he  plugged  in  to  balance  the  cable  luider  test.  B  is  the  cable 
under  test,  ('  I)  is  a  slide  wire  of  1.000  actual  inches  in  length  wound 
on  a  drum  with  a  contact  maker.  E.  working  on  a  threaded  rod 
0]5erated  through  gearing  from  the  handle  by  which  the  drum  is 
rotated.  O  is  a  sensitive  indicating  galvanometer  and  A'j.  A'^ 
are  battery  and  galvanometer  keys  operated  by  the  same  knob. 
The  correct  length  of  cable  is  indicated  on  the  dial  when  the  ratio 
of  B'A  =  the  ratio  CE,DE.  this  condition  being  shown  by  the 
needle  of  the  galvanometer  remaining  stationary  when  the  key  is 
depressed. 

Fig.  28  shows  the  operation  of  the  iiLstrument  when  used  as  a 
fault  locater.     Suppcse  a  fault  exists  at  F.     The  length  of  cable  is 


first  mea,sured  on  the  machine,  as  previously  explained,  then  b 
mea!is  of  a  two-way  switch  .S'  the  bridge  junction  is  changed  from 
the  end  of  the  cable  to  the  fault  F  ;  the  handle  is   then   rotated 
until  the  needle  is  at  rest,  when  the 

Actual  distance  from  F  [     the  observed  distance  x(£4- 110) 
in  yards  )~  observed  distance -J- 110 

where  Z  =  length  of  cable  in  yards.  For  example,  suppose  the 
cable  length  is  220  yard«  and  is  faulty,  and  with  the  8\vitch  on  F 
suppose  a  balance  is  obtained  at  80  yards  : 

Then  the  actual  distance)  _80x(220  +  110) 

of  the  fault  I  go +  110 

The   instrument   will   bo   fomid   particularly   useful   for  locating 
faults  in  cables  lying  in  water  in  the  test  tanks,  when  the  cable 


'  =  1,39  yards. 


Fio.   27.. 


-Diagram  of  Yardometee  for  Iitbicatino  Length  of 
Cable. 


has  no  metalhc  sheath.  The  fact  of  being  able  to  locate  a  fault 
easily  in  cable  Ijing  in  water  is  a  distinct  advantage,  as  in  the 
event  of  a  fault  during  manufacture  the  cable  shops  very  often 
want  to  know  the  position  at  once,  with  a  view  to  determining 


Fw.  28.- 


-Diagram  of  thk  Yardometer  Connected  to  Locate 

Fault. 


wiiat  shall  be  done  with  the  cable.  It  is  a  very  laborious  operation 
to  wind  the  cable  on  to  a  second  drum,  through  a  wet  swab,  only 
to  find  the  fault  is  at  the  bottom  end,  perhaps  within  1  ft.  or  2  ft. 
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of  the  end,  whereas,  by  previously  locating  the  position,  the  end 
could  have  been  examined  and  the  fault  found  ^Wthout  the  whole 
of  the  cable  being  unwound.  The  location  is,  of  course,  facilitated 
by  dropping  a  handful  or  two  of  common  salt  into  the  water  in  the 
neighbourhood  of  the  cable  thus  reducing  the  resistance  of  the 
water. 

CROMPTON  &  COMPANY. 

Messrs.  Cro.mpton  &  Company  exhibited  a  number  of  their  well- 
known  potentiometers  and  kindred  ajiparatus.  We  noticed  par- 
ticularly a  Kehnn  bridge  made  up  vfiih  a  shde  wire,  variable  standard 
and  variable  ratios,  the  dial  smtches  being  under  glass.  The 
standard  consists  of  a  resistance  of  0-01  ohm  di\nded  into  nine  sec- 
tions, each  of  0001  ohm,  and  a  slide  wire  also  of  0001  ohm.  The 
ratio  arms  give  multipljang  factors  of  001,  01,  1,  10  and  100.  A 
very  useful  adjunct  is  a  set  of  ratio  arms  mounted  in  a  box  with 
suitable  keys,  and  operated  by  a  dial  switch  under  glass.  This  is 
arranged  to  give  the  percentage  difierence  from  the  standard  in 
several  steps  on  either  side  of  equality,  the  actual  jiercentage  errors 
being  arranged  to  suit  requirements.  Such  an  accessory  is  very 
convenient  ^^•hen  adjusting  a  number  of  low  resistances,  such  as 
ammeter  shimts,  to  a  standard. 

A  simple  t^'jje  of  potentiometer  was  shown,  made  to  the  dtsign 
of  Prof.  Robertson,  of  Bristol.  It  is  intended  for  use  in  educational 
laboratories  to  meet  the  double  purpose  of  an  ordinary  four-gap 
slide-mre  bridge,  and  a  simple  form  of  potentiometer.  Bearing 
in  mind  the  usage  to  be  expected  from  elementary  students,  this  has 
been  made  simple  and  robust,  while  at  the  same  time  there  have 
also  been  kept  in  view  the  requirements  of  lowest  cost  consistent 
with  good  workmanship  and  accurate  adjustment,  and  of  ease  of 
storage  when  not  in  u«e.  The  complete  set  consists  of  a  four-gap 
slide.-nire  bridge  of  improved  pattern;  a  three  terminal  dial  switch 
resistance  box  of  1-10  ohms,  to  carry  1  ampere  ;  and  1  ohm  and 
100  ohm  standard  coils  of  open  pattern  and  liigh  current-carrjing 
capacity,  made  to  screw  directly  into  the  gajjs  of  the  bridge.  Among 
the  special  features  of  this  bridge  v.-e  may  mention  that  the  slide  Avire 
is  adjusted  to  have  a  resistance  of  1  ohm  with  an  accuracy  of  0-1 
per  cent.,  so  that  each  scale  di\ision  is  1  milli-ohm.  Besides  being  ' 
useful  for  other  purposes,  this  makes  ordinary  resistance  coils  con- 
venient as  extension  coils,  enabUng  the  dial  box  intended  as  an  exten- 
sion of  the  shde  wire  when  used  as  a  potentiometer  to  be  graduated 
in  ohms,  so  that  it  is  also  available  for  other  purposes.  While 
fuUy  visible  and  easily  accessible  for  dusting,  the  slide-wire  is  com- 
pletely protected  from  accidental  injury.  It  does  not  offer  much 
temptation  to  the  user  to  employ  it  as  a  banjo  string,  to  which  young 
students  so  readily  succumb. 

There  is  a  second  detachable  slide-wire,  which  in  most  tests  forms 
a  connection  between  the  shder  and  the  terminals  at  each  end  of  the 
bridge,  to  one  of  which  the  galvanometer  is  comiected.  This  wire 
can  be  replaced  by  any  wire  up  to  16  S.W.G.  whose  conducti\ity 
may  be  required,  in  which  case  the  main  slide-wire  is  used  as  a  con- 
nector. Or  it  may  be  used  instead  as  the  main  slide-\vire,  by  a 
simple  change  in  the  connections,  in  such  tests  (e.g..  a  comparison 
by  the  Carey-Foster  method)  in  which  a  slide-wire  of  lower  resistance 
than  1  ohm  may  be  desired.  The  slide  itself  is  of  a  new  pattern  of 
the  utmost  simplicity,  which  makes  the  contact  certain  between  the 
two  slide-wires.  It  can  be  removed  by  sliding  it  beyond  the  limits 
of  the  scale  at  either  end,  and  can  be  as  readily  reinserted  in  pla<e. 
The  actual  contacts  are  gold  wires  soldered  across  the  contact 
springs.  Simplicity  and  visiliility  have  Ijeen  kept  to  the  forefront 
throughout. 

New  Stroboscopic  Device. 

Another  exhibit,  also  due  to  Prof.  Robertson  and  shown  by 
Messrs.  Crompton  &  Company,  was  a  stroboscopic  device.  It 
consists  essentially  of  a  vibrator,  or  practically  a  timing  fork,  main- 
tained in  \ibration  by  an  electromagnet,  together  with  a  disc  for 
attachment  to  the  rotating  shaft  whose  speed  is  to  be  determined, 
the  disc  ha\ing  various  geometrical  patterns  upon  it.  With  the 
disc  we  are  already  famiUar.  The  points  of  novelty  are  concerned 
with  the  details  of  the  vibrator.  This  consists  of  two  similar  bars 
clamped  into  a  cast-iron  base,  the  motion  of  one  of  the  bars  inter- 
rupting the  coil  circuit.  The  form  of  clami)  jiermits  the  ready 
substitution  of  other  bars,  so  that  the  frequency  may  be  varied  if 
desired.  The  bars  cany  aluminium  '■  wings,"  and  the  rotating  disc 
can  be  \iewed  by  either  '"edge"  vision  or  "  sUt  '  vision.  With 
edge  vision  the  path  is  normally  closed,  but  is  opened  when  the 
displacement  is  great  enough  in  one  direction.  For  slit  vision,  flits 
in  the  two  wings  are  exactly  opposite  to  one  another  w  hen  the  bars 
are  at  rest,  but  the  path  is  closed  when  the  displacejnent  of  each 
bar  is  half  the  slit  width.  Consequently,  edge  vision  gives  a  view 
at  each  extreme  of  positive  displacement,  while  slit  vi.sion  gives  a 
view  each  time  the  bars  pass  their  equihbrium  position.  It  follows, 
therefore,  that  with  edge  vision  the  frequency  of  the  glimpses  is  the 


same  as  that  of  the  bar,  but  with  sUt  vision  it  is  twice  as  much. 
Frequencies  of  6,000  and  12,000  per  minute  are  generally  used,  as 
these  numbers  have  a  large  number  of  factors,  are  divisible  by  all 
the  integers  up  to  6,  and  are  multiples  of  the  standard  alternating- 
current  frequencies  of  25,  40  and  50  per  second.  The  stroboscoiiic 
disc  may  either  be  viewed  directly  thinugh  the  device,  or  it  may  be 


Via.  29. — Vibrator  of  Robertson  Stroboscope. 

illuminated  by  passing  a  beam  from,  say,  a  Pointolite  lamp  through 
the  vibrator,  in  which  case  the  disc  can  be  viewed  conveniently 
at  a  distance.  There  are,  of  course,  many  advantages  in  the  strobo- 
scopic indication  of  speed  to  which  we  need  not  allude  in  detail. 
The  vibrator  is  shown  in  Fig.  29. 

EVERSHED  &  VIGNOLES. 

Messrs.  Eveeshed  &  Vignoles  showed  a  neat  device,  due  to  Mr. 
Keedham,  for  signaUing  and  controlling  the  speed  of  projjeUing 
machinery  on  board  ship.  The  imderlying  idea  is  shown  in  Fig.  30. 
In  the  engine-room  is  a  rotating  contact-maker  D,  which  continually 
reverses  the  connections  to  a  condenser  C.  The  condenser  is  in 
series  with  resistances  i?j,  Ji„.     At  the  controlling  station  is  a  rheostat 
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KiG.    30.— Diagram 


SHOWING    TilE    Principle   of   the    Pulsator 
Telegraph. 


7^3  with  a  sliding  contact  P.  The  points  P  and  Q  are  connected 
through  zero  indicators  E  and  F,  one  in  the  engine  and  one  at  the 
controlling  station.  Connection  is  made  at  .4  and  B  to  the  ship's 
supply  mains.     When  the  contact  is  rotated  the  condenser  acts 


February  18,  1921. 


THE  ELECTRICIAN. 


229 


sDinewhat  as  a  rctiistaiicc,  allowing  the  intennittoiit  currents  on 
cliargo  and  liischargi-  to  flow  in  the  same  direction,  owing  to  the 
i-eversal  of  the  eonncetions,  the  moan  value  o{  the  cnrrent  being 
limited  liy  the  eapaiity  of  the  eonden.ser  and  the  sjK-ed  of  rotation. 
Thus  a  cliange  in  the  s])eed  is  e(|uivalent  to  a  eliange  in  i-esistanee 
Ix'tween  Q  and  V.  When  the  indicators  A'  Ami  F  show  that  no 
current  is  flowing  through  them,  the  ratio  of  the  drop  over  <ST  to 
that  over  PT  is  equal  to  the  ratio  of  the  drop  over  VQ  to  that  over 
Q]'.  If  /'  is  now  moved  the  ratio  of  SI'  to  PT  is  changed,  but  by 
altering  the  s|K'ed  of  the  condeiLser  contact  the  ratio  of  the  drop  over 
UQ  to  that  over  V'  can  Ix-  correspondingly  changed,  so  that  balance 
is  again  secured. 


Fui.  31. — View  of  Tkans.mitteb. 

In  the  actual  apparatus  the  rheostat  is  given  a  circular  form,  so 
that  the  position  of  the  sliding  contact  is  sho^vti  by  a  pointer  moving 
over  a  dial  marked  in  speeds.  Th-s  is  shown  in  Fig.  31.  A  balance 
indicator  is  seen  in  Fig.  32.  and  the  chain-driven  rotating  contact 
with  condeiLser  in  Fig.  33.  ,  pi 

The  advantage*!  of  such  an  apparatus  will  be  readily  appreciated. 
It  is  not  liable  to  errore  such  as  arise  from  a  friction  drive  or  centri- 
fugal devices.  To  solve  the  same  j.ioblem,  tuned  reeds  have  been 
u.sed,  but  their  application  is  limited  ;    also  voltmeters  connected 


Fio.  32. — Balanxe  Indicator. 


Fu;.   33.      Tin;    L'li..sator. 


to  a  small  magneto  driven  from  the  engine  shaft,  but  the  scale 
reading  of  such  an  instrument  cannot  Ije  relied  upon  for  any  great 
accuracy.  Moreover,  none  of  these  systems  can  Ije  used  for  the 
transnii.ssion  of  orders  relating  to  the  speed. 

On  the  other  hand,  the  '"  Pulsator  "  is  driven  bv  a  chain  drive, 
60  that  there  can  be  no  question  of  slij),  and  it  enables  the  speed  to 
be  measui-ed  with  great  accuracy  at  any  numljer  of  stations.  It 
provides  a  means  of  signalhng  from  a  station  to  the  engine-room 
with  an  absolutely  automatic  reply.  By  suitably  engraving  the 
dial  it  can  be  used  as  an  engine-room  telegraph  with  an  automatio 
reply,  as  seen  in  Fig.  34. 


Messrs.  Kvershed  A:  \'ignoles  also  showed  a  din-ct -current  motor 
generator  for  12,000  volts.  This  was  similar  to  one  shown  last  year 
for  about  half  the  voltage.  It  is  comparatively  small  and  consists 
of  si.\  magnetos  on  the  same  shaft  connected  in  series,  the  magnetos 


Flo.  34. — Ship's  TELEiiRAPii  as  uskd  with  thi;  Pllsatok. 

being  specially  constructed  to  avoid  ripples.  Such^a  generator 
would  prove  very  useful  in  main-  investigationa.  ^It^was  shown 
oixrating  a  Braun  tube. 

BRITISH  OIL  &  FUEL  CONSERVATION,  LTD. 

The  Freeman  temperature  control,  which  is  an  interesting  device, 
was  shown  bj'  British  Oil  &  Fuel  Conservation,  Ltd.  It  depends 
essentially  upon  an  air  thermometer  placed  in  the  apparatus  of  which 
the  temperature  is  to  be  controlled.  The  tube  from  the  bulb  of  the 
thermometer  is  taken  to  the  control  apparatus,  which  is  shown 
diagrammatically  in  Fig.  35.  This  tube,  which  is  marked  A,  termin- 
ates in  a  glass  tute  E.  The  end  of  the  tube  E  is  left  open  to  the 
air  until  the  desired  tem|)erature  of  the  apparatus  has  been  reached, 
after  which  it  is  made  to  dij)  below  the  surface  of  water  contained 
in  the  tute  F.  Any  further  variation  in  the  temperature  of  the  bulb 
will  then  cause  positive  or  negative  pressures  in  the  tube  A.  These 
pressures  are  in  communication  with  a  mercury  column^^-     The 


¥jQ  35.— Diagram  of  Freeman  Temperati  re  Control  System. 

latter  can  be  inclined  at  any  desired  angle  so  as  to  be  sensitive'to 
\ariations,  and  makes  contact  with  a  contact  C,  which  can  l)e^ad- 
lustcd  so  that  the  circuit  is  completed  under  the  desired  conditions. 
The  current  which  passes  when  tliis  contact  is  made  actuates  a  cut- 
out if  electric  heating  is  employed.  If  the  heating  is  by  gas  then  a 
valve  can  be  operated  electrically.  In  the  diagram,  ff  is  a  nitrogen 
tube  switch,  and  this  is  actuated  by  the  electroniagnet  /.  A  fine 
adjustment  is  pro\nded  by  the  screw  D.  If  the  temperature  is  above 
1,400  deg.  the  bulb  of  the  air  thermometer  is  placed  outside  the 
furnace  and  is  heated  by  radiation. 

GAMBRELL  BROTHERS,  LTD. 

A  numljer  of  useful  instruments  were  shown  by  Messrs.  Gajibkell 
Brothers.  One  that  appealed  to  us  particularly  was  a  students" 
potentiometer  with  slide  wire.  This  can  bo  supplied  with  a  separate 
box  of  riitio  coils  so  as  to  convert  it  into  a  Kelvin  bridge,  thus  ex- 
tending the  readings  from  000001  ohm  to  l-'j  ohms.  The  price  is 
particularly  low,  being  £11  10s.,  and  in  these  days  of  high  prices 
tills  point  should  appeal  to  those  who  desire  reasonable  accuracy  at 
a  reasonable  cost. 
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J.   ST.^V.   PLETTS. 

Mr.  J.  St.  V.  Pletts  showed  the  Davis-Plette  slide  rule,  which 
was  recently  described  before  the  Physical  Society.  This  em- 
bodies two 'novel  features  which  greatly  extend  the  usefulness 
of  the  instrument  in  calculating  such  fimctions  as  ac'.  The  first 
is  a  log-log  scale,  and  its  reciprocal  to  the  base  of  10,  so  that  the 
logarithms  can  be  read  off  quite  easily  by  reference  to  one  of  the  usual 
log  scales.  This  is  much  more  convenient  than  the  log  scales  which 
have  hitherto  been  used.  The  other  feature  is  the  pi-ovision  on  the 
scale  for  all  the  ordinary  exponential,  circular  or  hyi»rbolic  functions 
arranged  to  read  on  the  same  log  scale,  so  that  the  product  or  ratio 
of  any  such  fimctions  can  be  obtained. 


Works  Committees  for  the  Electricity 
Supply   Industry. 

By   A    DISTRICT   INDUSTRIAL    COUNCIL    SKCRETART. 

At  the  meeting  of  the  National  Council,  A\hich  is  to  be 
held  to-day,  the  task  will  faU  to  those  present  of  approving  a  con- 
stitution for  Works  Committees  for  the  electricity  supply  industry , 
Works  Committees  coming  under  the  proposals  in  the  Whitley  Report. 
The  Wliitley  scheme  itself  is,  in  fact,  referred  to  in  the  Final  Report 
as  ■•  a  triple  form  of  organisation  representative  of  employers  and 
employed,  consisting  of  .Joint  Industrial  Coimcils,  Joint  District 
Comicils  and  Works  Committees,  each  of  the  tliree  forms  of  organisa- 
tion being  linked  up  ■\\-ith  the  others  so  as  to  constitute  an  organisa- 
tion covering  the  whole  of  the  trade."  The  scheme,  although  not 
making  Works  Committees  an  absolutely  indispensable  part  of 
the  Wliitley  scheme,  recommends  the  formation  of  such  Committees 
in  the  strongest  possible  terms,  in  all  industries  where  it  is  possible 
to  do  so.  There  is  no  doubt  tliat  the  conditions  in  the  electricity 
supply  indiLstry  are  such  that  Works  Ommittees  v,ould  fit  in  most 
admirably  with  the  Whitley  scheme  as  at  present  at  work  in  the 
industry.  It  urgently  needs,  in  fact,  the  setting  up  of  Works 
Committees  to  make  the  whole  a  finally  coherent  structure.  The 
Whitley  scheme  is,  in  fact,  pyramidal  in  form,  the  lowest  and  most 
extensiVe  strata  being  the  Works  Committee  of  each  undertaking — 
the  next  strata  is  the  District  Councils,  imder  which  the  Works 
Conmiittees  would  be  grouped  territorially — and  super-imposed 
above  the  District  Councils  there  is  as  the  apex  the  National 
Council. 

The  Constitution  of  the  Works  Committee. 
As  regards  exactly  what  the  Works   Committee    ^^^U    be,    each 
undertaking  would  have  its  own  Works  Committee — representative 
of  both  employers  and  employed.     The  member-s  representing  the 
employees  would  be  elected  presumably  by  ballot  ;    the  members 
representing  the  employers  ^^•ould  be  appointed.     It  is  obviously 
unnecessary  that    they  should    be  numerically  equal.     According 
to  the  Whitley  recommendations,  there  should  be  regular  meetings 
at  fixed  times  and  not  less  frequently  than  once  a  fortnight.      I 
mention   this   general   constitution   simply   as  giving  a  rough  idea 
of  what  a  Works  Committee  will  be  like,  but  Avithout  the  slightest 
idea  of  anticipating  the  recommendations  of  the  National  Council. 
These  Works  Committees  would,  of  course,  deal  with  all  matters 
affecting  the  undertakings  indi\adually,   but  where  any  questions 
involve  the  interests  of  other  undertakings  in  the  district,  such 
action  would,  of  course,  be  limited  to  the  expression  of  opinion  to 
their  District  Council.     That  such  Councils  would  be  pre-eminently 
useful   goes   without  saying.     In   the   first   place   there   are   many 
little  grievances  which  occur  in  an  indi\adual  undertaking  which 
can  readily  be  settled  offhand  to  the  satisfaction  of  everyone  con- 
cerned, provided  some  machinery  of  this  kind  is  available.     The 
District  Council  will  naturally  be  relieved  of  dealing  with  all  these 
small  cases,  which  can   be  settled  locally.     In   the  second   place, 
and  really  this  is  the  most  important  aspect,  these  regular  meetings 
should  result  in  a  constant  improvement  in  the  relations  between 
indi\-idual   employers   and   employees.     If   this   is   not   the   effect, 
there  must  be  something  radically  wrong  personally  with  one  side 
or  the  other.     Above  all,  the  qualities  for  which  the  administrative 
staff  (i.t.i   the  employers'   side)   are   chosen  should   here   find  full 
exercise.     If  by  training  and  aptitude  the  staff  are  fitted  to  lead 
in    the    ordinary    commercial    matters    of    the    undertaking   their 
influence  should  be  equally  valuable  in  the  present  exchange  of 
\aews   which  will  take   place   in   the    Works    Committees.     There 
meetings   of    Works  Committees  will  give  the  fullest  ojiportunity 
to  labour  and  capital  of  finding  a  modii-i  vivciidi  in  the  widest  possible 
sense,  which,  after  all,  is  the  principal  sociological  problem  with 
which  we  are  nationally  faced.     At  present,  when  employers  are 
talking   about  what   direction   labour  movements   ought  to  take, 
it  is  usually  to  an  audience  of  brother  employers.     The  same  obtains 


in  regard  to  labour.  Now  what  is  wanted  is  obviously  some  common 
ground  where  each  side  will  be  able  to  exert  its  influence  on  the 
other  side,  and  the  best  ideas  be  allowed  to  -mn,  as  they  miLst  in 
the  long  run.  Now  Works  Committees  certainly  afford  this 
ojjportunity,  and  if  properly  conducted  notliing  but  good  could 
come  of  their  immediate  institution  in  every  undertaking. 

Works  Committees  and  Trade  'Union.s.  ' 
With  regard  to  the  relation  of  such  Works  Committees  with  the 
varioiLs  Trade  Unioas,  to  which  the  Whitley  Report,  directs  special 
attention,  there  is  an  entire  absence  of  any  difficulties  on  this  score 
in  the  electricity  supply  industry  and  no  need  of  adjustment,  since  we 
can  regard  all  employees  as  being  members  of  one  or  another  Trade 
Union,  and  as  the  election  of  the  employees  of  the  Works  Committee 
is  in  the  hands  of  the  men  themselves  they  could  elect  with  a  view- 
to  proportional  representation  of  the  Unions  as  they  thought  fit, 
if  they  vnshed  to  pay  regard  to  such  point.  In  passing  it  might  be 
mentioned  that  the  Whitley  Committee  published  a  special  report 
on  Works  Committee  (Cd.  9001). 

Works  Committees,  of  course,  although  they  are  new  to  the  electric 
sup]ily  industry,  have  been  most  successfully  at  work  in  other 
industries..  The  supporters  of  Works  Cominittees  can  be  impar- 
tially quoted  from  both  sides.  Jlr.  F.  S.  Button  on  the  side  of  labour 
has  written  enthusiastically  in  support.  It  may  be  of  interest  to 
quote  one  view  he  expressed  : — 

"  The  Works  Council  will  separate  the  technical  ex])ert  and  the 
specialist  in  factory  organisation  from  the  man  whose  bent  is  in  the 
direction  of  social  work  and  Trade  Union  government.  The  former  will 
buttress  and  add  to  the  power  of  Capital ;  the  latter  will  bring  a  trained 
mind  to  bear  in  departments  of  activity  now  run  almost  entirely  by  rule 
of  thumb.  The  \A'orks  Committee  will  afford  an  opportunity  to  men  of 
constructive  ideas,  and  provide  an  outlet  for  the  superabundant  energy 
of  tlie  type  who  to-day  are  the  despair  of  those  responsible  in  any  way 
for  orderly  and  disciplined  government,  whetlier  of  the  Trade  Union, 
the  industry,  or  the  nation.  Let  us  look  at  the  scheme  as  an  intelli- 
gence department  and  a  clearing-house  for  constructive  ideals.  In  any 
ease,  the  community  gains  by  a  more  enlightened  citizenship." 

On  the  emjilov-ers'  side  equal  support  is  to  be  found.  Mr.  Wlutleyj 
speaking  as  an  employer,  views  Works  Committees  as  of  most  valu- 
able potentialities.  Also,  in  conversation  with  the  writer,  the  most 
prominent  perhaps  of  the  present-day  leaders,  dealing  w  ith  labour, 
matters  from  the  employers"  side  only  a  few  days  ago.  speaking 
from  an  exjierience  imparaUeledly  wide,  eulogised  to  the  full  the 
great  benefits  derivable  by  both  parties  from  Works  Committees 
and  the  notable  service  which  they  afforded  in  the  way  of  the  smooth 
working  of  industry.  Finally,  a  phrase  of  Prof.  Chapman  might 
not  unfittingly  close  this  short  consideration.  He  says,  sjieaking 
on  the  vvide  question  of  a  readjustncnt  rf  U.e  inner  industrial 
factors  of  an  organisation  (as  in  a  Works  C(  rrnittees),  that  in  so 
far  as  such  re-adjustments  take  place,  "  a  souikrs  machine  is  trans- 
formed into  a  vital  organisation." 


Mr.   L'le^velyn   B.    4tkinson   at   Man- 
chester. 


In  an  address  delivered  to  the  members  of  the  North-Western 
Centre  of  the  Institution  of  Electrical  Engineers  at  Manchester  on 
February  5th,  the  President  said  that  visits  to  the  territorial 
centres  were  one  of  the  growing  and  varied  responsibilities  of  his 
office  ;  but  we  hope  that,  in  whatever  light  future  presidents  may 
-regard  it,  the  visit  to  Manchester  will  become  an  annual  pilgrimage. 
Manchester  is  proud  of  its  own  vigorous  activity,  and  yields  to  no 
centre,  London  included,  in  the  thoroughness  and  vitality  of  its 
discupsion.s,  as  many  contributors  of  Papers  have  learned.  This, 
however,  does  not  necessarily  mean  that  the  presidential  visit  affords 
an  opportunity  for  country  members  to  criticise  the  executive, 
though  that  has  been  known  to  happen.  The  visit  is  fully  justified 
bv  the  contact  of  the  President  with  the  local  officers  and  members, 
and  the  presence  and  support  of  some  members  of  the  Council  would 
add  distinction  to  it:  Some  day  (who  knows  ?)  the  president  may 
be  chosen  from  iManchester,  and  the  centre  will  doubtless  then 
respond  generously  by  loaning  his  services  for  London  meetings. 

Mr.  Atkinson's  address  followed  closely  on  the  lines  of  his  presi- 
dential address,  of  which  an  abstract  appeared  in  The  Electriciax 
for  November  26,  1020.  He  specially  referred  to  the  widespread 
membership  of  the  Institution  and  to  the  manner  in  which  the 
development  of  the  body  had  l)een  determined  by  the  association  of 
the  industry  ivith  public  services.  He  ventured  to  prophesy  that  the 
charter  of  the  Institution  would  be  completed  before  the  present 
session  ended,  and  promised  that  members  should  have  an  oppor- 
tunity of  deciding  what  policy  should  be  adopted  with  regiy:d  to 
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registration.  He  thouf^ht  the  possihility  of  a  building  for  the  united 
institutions  at  present  rat  her  remote,  l)Ut  there  were  favourable  signs. 
The  absence  of  sting  in  the  aul)se(|uent  discussion  suggests  that 
the  feeling  prevalent  a  few  years  ago  that  the  Council  was  out  of 
touch  with  the  industry  has  now  disappeared.  This  is  doubtless 
partly  due  to  the  greater  knowledge  among  members  of  the  activities 
of  the  Council.  Theiv  is  still  room  for  improvement,  and  the  Insti- 
tution Xotes  might  well  be  used  to  finnish  from  time  to  time  news 
of  tin-  work  of  the  Council  and  its  numerous  Committees. 

Inform.vl  Mketinos  at  JIanchestek. 
During  the  subsequent  discussion,  Mr.  W.  A.  Coaxes  suggested 
that  economies  should  be  made  by  diminishing  the  subsidies  for 
'■  Science  Abstracts,"  research  ai\d  stamlardisation,  and  by  spending 
less  on  the  conversazione.  Com])an'd  with  the  American  Institute, 
a  smaller  proportion  of  the  income  was  devoted  to  the  '"  .lournal," 
which  was  all  many  members  got  from  the  Institution,  while  a  third 
of  the  income  went  in  maintaining  the  buildings  in  London.  He 
suggested  informal  meetings  in  Manchester,  alternating  with  ordinary 
meetings  and  siKH-ialistK'  meetings,  at  which  i-hi  rt  Papers  might  be 
read  by  ex|)erts,  followed  by  a  discussion.  A  revival  of  visits  to 
works  \\ as  desirable,  and  each  visit  mii;ht  1  c  followed  by  an  evening 
meeting  on  a  subject  related  to  the  visit. 

Mr.  .1.  J).  l*AT(iN  recommended  that  firms  be  allowed  to  subscribe 
to  the  Institution,  and  asked  whether  the  technical  press  remunerated 
the  Institution  for  matter  supplied  by  it.  Interest  might  be  aroused 
among  students  in  schools  by  distributing  back  issues  of  the 
"  Journal." 

Mr,  t!.S.  \Vali.A(  E said  that  if  firms  were  circuUriscd  for  suitable 
members  the  results  might  be  as  promising  as  had  been  the  case 
^\•ith  the  I'ost  Office. 

Mr.  K.  ( '.  M(  KiNNON  emphasised  the  necessity  for  the  charter,  and 
said  that  authors  rephes  to  discufsions  should  be  communicated  to  - 
those  concerned  in  the  discussion  before  l;eing  printed.     A  syste- 
matically arranged  programme  of  Papers  ^\oiild  give  more  variety 
to  meetings. 

Mr.  H.  T.  VVlLKiN.soN  referred  to  the  Engineere'  Club  movement, 
whicli  originated  in  Manchester,  and  was  now  being  actively  pursued 
in  Birmingham  and  London.  If  such  clubs  existed  in  all  large  cities 
the  social  intercourse  afforded  by  them  would  tend  to  produce  the 
state  of  mind  required  before  a  common  buiUling  for  all  societies 
could  be  founded. 

Mr.  A.  B.  JIalunson  said  the  territorial  centres  were  the  strongest 
assets  of  the  Institution,  and  *-hould  take  a  more  direct  interest  in 
electing  members  in  their  territories. 

The  Pre-sident  on  the  Te(  hnical  Pees.s. 

Mr.  LL  B.  Atkinson,  in  reply,  eaid  that  expenditure  on  standar- 
disation, which  was  very  small,  was  for  the  benefit  of  all  members, 
and  the  work  done  by  the  Institution  in  reseaich  had  been  followed 
by  the  establishment  of  an  organisation  with  an  income  of  £16,000 
per  annum,  largely  found  by  the  industiy.  He  doubted  whether  the 
circulation  of  "  Science  Alstracts  "  could  be  maintained  if  the  sub- 
scription were  raised.  Other  fccitties  in  this  country  had  not 
followed  the  lead  of  the  Institution  and  the  Physical  Society  in  sup- 
porting ■■  Science  Abstracts."  The  converf azione  afToidcd  the 
Institution  an  opportunity  of  extending  hcspitahty  to  other  todies. 
It  was  said  by  .'^ome  that  the  "  .lournal  "  cost  too  much  and  by  others 
too  little,  and  the  Council  pursued  a  medium  course.  Sectionalising 
the  "Journal"  would  save  each  member  very  little.  The  Council 
had  considered  expenditure  on  the  building,  and  had  found  it  im- 
possible to  obtain  the  accommcdation  required  for  a  smaller  sum 
than  the  aiuiual  upkeep  of  the  present  building.  The  way  to  mini- 
mise expense  was  to  increase  the  membership.  The  Council  rcgaided 
a  powerful  technical  press  as  a  great  asset  to  the  industry,  andhence 
gave  the  press  the  facilities  it  enjoyed.  Mr.  Atkinson's  replies  gave 
general  satisfaction. 


A  niisajjiirehension  has  arisen  as  to  the  meaning  of  the  woifl  "'  owner  "" 
in  the  LicExsixo  Registratiox  Book,  issued  under  the  Road.-s  Act, 
1920,  to  the  pei"Son  registering  the  velude  and  paying  the  licence  duty. 
This  misap])rehen.<iion  has  arisen  in  connection  with  mechanically- 
propellcd  road  vehicles  let  on  sim])lc  hire  or  hire-purchase  agreements. 
The  regulations  shortly  to  be  issued  will  deline  the  term  "'  Owner"  as 
meaning  the  person  by  whom  the  vehicle  is  "  kept  and  used,"  who  is, 
of  course,  not  necessarily  the  legal  owner.  Purchasers  of  vehicles  should 
not,  therefoi-e,  accept  the  production  of  the  Licence  Registration  Rook 
as  absolute  i)roof  of  legal  ownership  with  a  power  to  sell,  but  only  as 
evidence  that  the  person  therein  named  is  registered  as  the  "  person 
keeping  and  using  it."  At  the  same  time,  failure  by  a  vendor  to  produce 
the  registration  book  should  warn  the  purchaser  to  make  inquiries  as  to 
how  the  vendor  came  into  possession  of  the  vehicle,  and  as  to  his  right 
to  sell  it. 


The  Efficiency  Exhibition  at  Olympia 

A  Mental  .Iazz  Band. 
The  word  efficiency  suggests  to  the  engineer  the  relation  of  output 
aiul  in])ut  and  conjures  up  visions  of  tests  beds,  instruments,  water 
tanks  and  long  hours  with  a  tin  can  ;  to  the  factory  sujjcrvisor  it 
suggests  systems  and  motion  studies  ;  to  the  doctor  it  brings  to 
mind  the  interminable  light  against  the  microbe  ;  and  to  the  office 
manager  and  organiser  it  suggests  super-desks,  card  indexes,  and 
— calculating  machines;  whilst  the  scientist  connects  efficiency  with 
progress  in  the  harnessing  of  the  forces  of  nature  to  the  benefit  of 
mankind.  Kach  and  all  of  these  representatives  of  the  complex 
commmiity  that  make  up  m( dern  civilisation  will  find  something  of 
interest  at  the  KiEiciENtY  KxiiiiiiTioN  at  01ym])ia.  In  fact,  the 
exhibits  are  so  varied  in  character  and  q\wility,  that  after  having 
visited  each  stall  the  mind  feels  as  if  it  had  been  subjected  to  the 
violent  vibrations  of  a  mental  jazz  band.  The  space  at  Olympia  is 
limited,  and  therefore  it  is  only  to  be  exi)eeted  that  in  considering 
each  of  the  sections  oniif  sions  are  j)rcmintnt.  A  jiurcly  Engintt  ring 
Efficiency  Exhibition,  for  example,  could  be  made  much  more 
complete  than  it  is  possible  to  make  the  Engineering  Section  in  a 
combined  exhibition. 

Wave  Transmi.ssion. 
The  exhibit  of  wave  transmission  of  ]  owcr  at  the  stand  of  Messrs. 
W.  H.  Doeman  &  Company,  Ltd.,  attracted  a  great  deal  of  attention. 
The  theory  of  this  system  has  already  been  fully  dealt  with  in  our 
columns.  In  this  instance  the  chosen  application  was  for  riveting, 
and  continuous  demonstratirrs  of  which  weie  being  made  when 
our  representative  visited  the  exhibition.  The  work  done  was 
certainly  all  that  could  be  desired,  and  it  is  claimed  that,  in  eompaiison 
with  compres.scd  air,  the  cost  is  reduced  by  seventy-five  per  cent. 

Motion  Study. 

A  large  section  of  the  gallery  is  devoted  to  Major  Frank  GlLBRETirs 
"  Motion  Study  "  Laboratory,  an  exhibit  which  is  of  decided  interest 
and  value  to  ail  engaged  in  manufacturing  or  in  large  office  organisa- 
tion. It  is  unfortunate  that  the  lighting  arrangements  for  this  exhilnt 
are  not  all  that  could  be  desired,  and  a  better  arrangement  of 
explanatory  caids  on  the  photographs  shown  would  have  added 
to  the  ineffectiveness.  We  hope  this  exhibit  will  not  immediately 
find  its  way  back  to  America  w  hen  the  exhibition  closes.  It  is  quite 
worthy  of  a  resting  place  in  this  country  in  the  library  of  one  of  the 
technical  institutions  wheie  reference  could  be  made  to  it  by 
those  seeking  improved  methods  in  manufacturing. 

X-Rays. 

The  progress  in  X-Eay  working  naturally  fills  a  prominent  place 
in  the  exhibits  of  the  various  hospitals.  The  newest  development 
in  this  connection  was  to  be  found  at  the  British  Thomson-Hou.ston 
Company's  stand,  in  the  form  of  a  portable  X-ray  outfit.  This 
apparatus  comprises  everything  that  is  required  for  bedside  diagnosis. 
It  is  easily  portable  and  can  be  cairied  in  a  motor  car,  and  erected 
at  the  bedside  in  any  private  bedroom,  ward,  or  surgery.  No. 
special  preparation  is  required,  simply  connection  to  a  lighting 
socket  or  pendant.  The  decided  advantage  of  being  able  to  bring 
the  apparatus  to  the  patient  instead  of  traiiisporting  the  patient  to 
the  apparatus  is  thereby  obtained.  The  consumption  of  the 
apparatus  is  660  watts,  and  for  short  exposures  there  is  no  necessity 
to  strengthen  the  local  fuses  in  the  house,  though  for  prolonged 
exposures  such  action  might  be  desirable.  The  apparatus  packs 
up  into  four  parts,  each  light  enougli  to  be  carried  by  one  person, 
yet  sufficiently  strong  and  mechanically  protected  to  withstand  trans- 
port contlitions.  Ample  protection  by  lead  insulation  is  also  provided 
for  the  operator. 

Electric    Riveting. 

Another  novel  exhibit  by  the  British  Thomson-Houston 
Company,  Ltd.,  was  an  electric  riveter,  which  is  a  self-contained 
uirit,  capable  of  handling  any  size  rivet  from  J  in.  to  1\  in.  diameter 
and  from  1  in.  to  5  in.  in  length.  The  apparatus  essentially  consists 
of  an  air-cooled  transformer,  the  secondary  winding  of  which  is 
connected  to  two  copper  electrodes,  each  of  which  can  be  raised 
vertically  by  means  of  a  foot  pedal  to  permit  the  insertion  of  the  rivets. 
The  primary  winding  of  the  transformer  is  connected  to  the  supply 
through  a  6-tap  drum  controller.  The  whole  apparatus  is  mounted 
on  a  rigid  angle  iron  framework,  pro\-ided  at  the  base  with  wheels 
to  aid  portability.  The  drum  controller  provides  six  heats,  enabling 
the  rate  of  heating  to  be  made  suitable  to  varying  sizes  of  rivet. 
The  consumption  on  full  heat  is  15  kw.,  and  the  output  is  5  lbs. 
of  rivets  per  kw.  hour. 

Wireless  Telephony. 

At  the  Marconi  Company's  stand  frequent  demonstrations  were 
given  in  the  ojxTation  of  tfie  wireless  telephone  and  there  were  also 
displayed  on  the  same  stand  a  representative  collection  of  Avireless 
apparatus  and  sets. 


232 


THE  ELECTRICIAN. 


February  18,  1921. 


Electkic  Heatixg. 
Jlessrs.  Belling  &  t'oMPANY  disjjlayed  a  wide  range  of  their 
electric  fires,  cookers,  hotplates,  &c.,  providing  quite  a  radiant  spot 
of  attraction  in  the  gallery.  The  use  of  a  "  Pyrex ''  casserole  filled 
\nth  Hater  on  a  radiant  hotplate  made  a  good  eye-catching  de\'ice, 
the  radiant  element  having  quite  a  pretty  effect  when  seen  through 
the  casserole,  whilst  the  bubbling  \xater  pro\'ided  movement.  The 
latest  Wild-Baefield  flat  furnace  was  to  be  seen  in  the  main  hall 
and  wasvattracting  considerable  attention  from  thc-se  interested  in 
tool  hardening  and  the  heat  treatment  of  metals. 

Electric  LiGHirNG  Set.s. 
The  T.B.iS.  Electrical  Construction  Company,  Ltd.,  and  the 
Ballot  Light  Plant  Company  were  both  showing  automatic 
electric  lighting  plants  for  country  houses.  The  former  company 
were  also  exhibiting  electric  miners'  lamps.  Stannos  -iviring,  and 
a  new  non-sulphating  battery,  in  which  it  is  claimed  that  the  old 
troubles  and  loss  of  efficiency  due  to  sulphating  have  been  overcome. 

Fractional  Horse  Power  Electric  Motors. 

An  interesting  display  of  small  motors  was  to  be  seen  at  the  stand 
of  Messrs.  Scholey  &  Company',  Ltd.  The  sizes  ranged  from 
1  /50  H.p.  upwards,  the  motors  being  series  wound,  self  coohng,  and 
it  is  claimed  are  highly  efficient.  Certainly  the  finish  and  general 
design  left  no  room  for  criticism.  Applications  of  these  motors 
Avere  also  shown  in  the  form  of  the  Croydon  Premier  Handelek 
industrial  and  domestic  types  of  suction  cleaner^and  in  the 
Kutmore  portable  electric  drill. 

Cable  Telegraphy. 
The  Eastern  Associated  Telegraph  Companies  were  eon- 
tiibuting  evidence  of  their  quota  toward  modern  efficiency  by  ex- 
hibiting a  demonstration  circuit  for  submarine  telegraphy  com- 
])rising  a  keyboard  perforator  and  Wheatstone  transmitter  at  the 
fending  end,  and  electrolytic  magnifier, ' '  Jockey "'  relay,  and  receiving 
perforators  at  the  receiving  end.  As  a  comparison  with  modern 
appliances  the  original  model  of  Lord  Kelvins  siphon  recorder 
and  '•  Dipper  ""  cable  relay  were  shown. 

Education. 

Various  universities  and  educational  institutions  were  represented 
amongst  the  exhibitors,  but  we  were  particularly  attracted  by  the 
fine  display  made  by  the  Loughborough  College.  The  specimens 
of  practical  work  exhibited  proved  that  thi,s  important  side  of  an 
engineers  training  is  not  neglected  at  this  Institution,  and  the 
general  arrangement  and  design  of  the  stand  calls  for  a  word  of 
praise  and  commendation.  Xot  only  was  it  most  artistic  and  pleas- 
ingly laid  out,  but  those  interested  could  easily  and  readily  see  and 
examine  the  various  exhibits  of  students"  work,  apparatu.s.  i<tc. 

We  may  include  under  this  heading  because  it  is  exhibited  at  the 
London  University  stand,  though  it  is,  of  cour.se,  of  much  Ander 
appeal,  not  only  to  electrical  engineers,  but  to  the  general  public  if 
they  only  knew  it,  a  most  interesting  liistorical  exhibit  of  original 
valves  and  lamps  employed  by  Prof.  Fleming  in  inventing  the  ther- 
mionic valve,  whose  uses  in  every  branch  of  electrical  engineering 
we  are  only  just  commencing  to  see  the  Ijeginning.  The  apparatus 
shoAATi  dates  back  to  1904,  and  even  earher.  at  which  time  Prof. 
Fleming  was  beginning  to  make  experiments  \\'hich  have  kd  to  such 
historical  results.  From  an  educational  point  of  view,  using  the 
word  in  its  most  valuable  sense,  it  is  an  exhibit  which  should  not 
he.  missed  by  any  electrical  engineer  visiting  the  exhibition. 

General  Engineering  Exhibits. 
In  addition  to  those  specially  mentioned  we  noticed  the  folloAving 
engineering  exhibits  :  Rawlplug  Company,  Sheeingham  Day- 
light PvEFLECTORS,  W.  R.  Patents,  Ltd.  (COj  Indicators),  Vislok 
Ltd.,  Stothert  &  Pitt,  Ltd.  (Pumps),  Ozonaire  Ltd.,  \'ickerys 
(1920)  Ltd.  (Loading  transporters),  CJeorge  Kent,  Ltd.  (Water 
meters),  H.  C.  Slingsby  (Trucks),  Superheater  Corporation, 
Ltd.,  The  London  Telephone  Company',  Ltd.,  W.  &  C.  Pantin 
(Gravity  Conveyers),  Skefko  Ball  Bearing  Company,  Ltd., 
Low  Temperature  Carbonis.^tion,  Ltd.,  Reliance  Telephone 
Company',  Ltd.  Thus  shou-ing  that  engineering  science  is  daily 
becoming  more  and  more  important  in  bearing  on  efficiency  as 
civilisation  advances. 

Journalism. 
The  power  of  the  Press  has  often  been  referred  to,  but  there  is, 
perhaps,  no  section  of  the  Press  that  has  a  more  important  bearing 
on  modem  progress  than  Technical  Journals  and  the  Trade  Press. 
Messrs.  Benn  Brothers  were  exhibiting  in  the  gallery  an  imposing 
collection  of  Trade  and  Technical  Journals  and  Text  Bouks,  com- 
prising Tub  Electrician,  "Aeronautics,"  "  Cabinet  Makei-  '  series. 


The  Training  of  Disabled  ISoldiers. 
The  whole  of  the  annexe  is  devoted  to  working  exhibits  shcA\ing 
the  methods  and  results  obtained  in  tiaining  disabled  men  to  earn 
a  livelihood.  Though  a  visit  to  this  section  naturallyhas  a  saddening 
effect  upon  the  \-isitor.  one  cannot  leave  it  without  feeling  admiration 
at  the  results  obtained,  at  the  patient  "stick-to-it-iveness"  of  the 
disabled,  and  at  the  mechanical  ingenuity  displayed  in  providing 
appliances  to  enalile  the  handlcss.  the  fingerless.  and  the  armless 
hero  to  attain  a  marked  degree  of  mechanical  dexterity.  Almost 
every  conceivable  trade  is  represented  in  this  section. 

Business  Organisation  and  Advertising. 

In  addition  to  the  large  number  of  engineering  exhibits  there  ar^ 
a  Avide  variety  -nhich  deal  with  Business  Efficiency  and  the  art-  of 
selling.  Such  a])pliances  as  calculator.s,  typewTiting  and  filing 
apparatus,  &c.,  are  mainly  to  be  found  in  the  body  of  the  hall, 
whilst  in  the  gallery  there  is  a  special  section  dealing  with  adver- 
tising and  pubhcity. 

A  number  of  lectures  and  conferences  on  various  subjects  have 
been  arranged  for,  and  on  Thursday,  February  17,  an  official  visit 
was  made  by  members  of  the  Electrical  Development  Associa- 
tion, a  reception  being  held  by  the  President  of  the  Association 
at  4  p.m.  on  that  day,  in  the  Prince's  Room,  which  had  been 
set  apart  for  the  purpose  by  the  directors  of  the  Associated  Xcaas- 
papers,  Ltd. 

Conclusion. 

So  far  as  the  exliibition  arrangements  as  a  whole  are  conrcrned. 
there  is  nothing  particulaily  novel.  Electric  lighting  is  predominant 
but  there  are  usual  numbers  of  examples  of  the  use  of  old-f ashionf  d 
glass  shades  and  instances  where  no  shades  at  all  are  used.  Xcr 
is  there  any  great  display  of  originaUty  in  the  design  of  the  stands. 
The  only  stands  that  made  an  impression  of  distinctness  or  originality 
were  those  of  the  B.T.-H.  Company,  DayUght  Reflectors  and  the 
Loughborough  Technical  College. 

The  exliibition  was  opened  by  Sir  R.  Home  on  Thursday,  Feb.  1 1 , 
and  ■rtill  remain  open  daily  from  10  a.m.  to  10  p.m.  imtil  Feb.  26. 
Two  Fridays,  \'iz.,  Feb.  18  and  Feb.  25,  have  been  set  apart  as 
business  men's  days,  when  the  charge  for  admission  is  incieasrd 
from  2s.  to  5s. 


The   British   Industries   Fair, 


In  three  days'  time  the  British  Industries  Fair  (London)  for  1921 
will  be  opening  its  doors  at  the  White  City  to  tlie  buyers  of  the  world. 
This  will  be  the  seventh  London  Fair  and  jirfunises  to  be  even  more 
successful  than  its  predecessors.  Since  its  inception  in  1915  the  record 
of  the  British  Industries  Fair  has  been  one  of  continuous  growth  in  scope, 
utility  and  reputation.  Started  as  a  mean.*  of  promoting  the  manu- 
facture in  the  United  Kingdom  of  articles  previously  made' in  enemy 
countries,  the  Fair  made  so  instant  an  a])peal  and  received  such  warn) 
sujjport  frcjm  its  exhibitors  that  it  is  now  established  in  a  predominant 
position  among  the  great  trade  fairs  of  the  world.  It  is  a  business 
exhibition  for  business  men.  Producing  trades  are  carefully  groujjed 
for  the  convenience  of  the  inspecting  buyer,  and  these  groups  are  again 
split  up  into  sections  and  so  housed  and  exhibited  as  to  facilitate  tr> 
the  utmost  a  rapid  and  thorough  survey  of  British  production  in  any 
given  line.  The  foreign  buyer  is  invited  by  the  Department  of  Over- 
seas Trade,  and  invitations  only  extended  to  bona  fide  films  and  repre- 
'sentatives.  The  goods  to  be  displayed  in  London  include: — Books, 
jewellery,  watches  and  cloclcs,  glassware,  china,  earthenware  and  stone- 
ware, fancy  goods,  medical  and  surgical  instruments,  toys  and  games, 
scientific  and  optical  instruments,  &c. 

At  the  Btrmingham  Fair,  which  also  opens  on  Monday  at  the  Castle 
Brorawich  .-\erodrome,  the  overeeas  visitor  will  have  the  opportunity 
to  inspect  some  20  sections  covering  the  trades  for  which  that  city 
is  world  famous.  Every  type  of  fitting  for  lighting  and  cooking  and 
a  wide  range  ofr  hardware,  india-nibber  goods  and  motor  accessories 
— in  fact,  almost  every  branch  of  the  British  metal  industry  will  lie 
represented. 

The  exhibits  at  Kelvin  Hall  (Gla.sgow)  will  include  textiles  of  all 
sorts,  chemicals  and  dyes,  &c.  This  Fair  opens  and  closes  a  week 
later  than  the  London  and  Birmingham  Sections. 

No  opportunity  has  been  missed  by  the  Department  of  Overseas 
Trade  and  the  organisers  of  the  Birmingham  and  Gla.sgow  sections 
of  bringing  the  jiresent  favourable  conditions  for  meeting  export  ordei's 
to  tte  notice  of  the  foreign  buyer.  With  the  financial  support  of  the 
exhibitors  the  Department  has  conducted  a  wide  pubhcitj'  campaign 
in  the  overseas  press,  in  addition  to  the  normal  ])ropaganda  activities. 
Invitations  have  Iwcn  issued  to  some  60,000  overseas  buyers  of  standing, 
and  the  same  number  of  illustrated  booklets  translated  into  eight 
languages  have  been  issued  aU  over  the  world.  Liberal  use  has  also 
been  made  of  show  cards  with  tlie  assistance  of  overseas  banks,  shipping 
comjianies  and  the  Consular  Diplomatic  Officers  of  the  Department  in 
all  parts  of  the  world. 
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A  Discussion  on  K.H.T,  Distribution. 


A  discussion  on  Mr.  Kapp'S  Paper  on  tlie  above  subject  took  [ilaec 
before  the  Xorth-Hastern  Territorial  Centi-e  of  the  Institution  of 
Electrical  ICngineei-s  on  January  :!4th.  This  Paper  was  given  in 
abstract  in  'Phk  Ki.kithician  for  December  .3rd. 

Ml-.  <J.  L.  PoUTKK  (|Ucstione<l  Mr.  Kapp's  statement  that  with 
K.H.T.  cables  the  limiting  capacity  was  usually  set  by  heating  con- 
dition.s  and  not  by  voltage  drop.  The  speaker  considered  that 
voltage  drop  was  oft'.-n  t!u-  limiting  factor  With  regard  to  the 
point  of  minimum  potential  X  shown  in  a  diagram  in  the  Paper, 
the  loop  would  be  completed  on  other  parts  of  the  system.  Hence 
thei-o  would  be  a  circulating  wattless  current  jiassing  through  the 
point  X.  It  would  be  preferable  not  to  have  any  connection  at 
this  J50iut,  and  so  avoid  the  circulation  of  wattless  currents  which 
could  not  be  shared  equally  by  dilTercnt  parts  of  the  system 

While  the  cost  of  a  fully-loaded  calile  per  kilovolt-ampere  trans- 
mitted was  less  the  higher  the  voltage  a  l)ettcr  basis  of  coir|parison 
would  be  cost  of  cable  per  kilovoltamjx're  cable  capacity.  The 
value  of  e.fiOO  volts  for  the  highest  voltage  at  which  power  should 
lie  sold  was  unusual.  If  the  cost  if  stcjidown  transformers  were 
included  in  the  cost  of  11,000-volt  distril)ution  the  curves  for 
6,600  and  11,000  volts  transmission  sh(nild  cross  near  the  origin. 
The  curve  of  the  cost  ])er  kilovolt-ampere  mile  of  6,600-volt  cable 
\\as  misleading.  For  larger  sections  of  cable  the  curve  would  rise 
again,  thus  there  must  be  a  section  of  minimum  cost  .Actually  a 
cable  of  0-2  scj.  in.  and  not  OOT.")  so.  in.  would  give  the  lowest  cost 
per  kilovolt-ampere  for  all  voltages.  If  small  cables  were  used  in 
parallel  cxjicnditure  on  switchgear  and  jirotcctive  gear  would  be 
increased,  .\pparently  it  was  uuire  profitable  to  s[)end  money  in 
cables  and  generating  [)lant  than  in  switchgear.  To  supply  a  con- 
sumer situated  l)etween  the  power  station  and  transformer  house, 
the  method  of  looping  in  the  main  cable  to  the  sub-station  would  be 
more  economical  than  the  schemes  put  forward.  In  all  considera- 
tions of  extensions  due  account  must  be  given  to  the  question  of 
interest  on  expenditure. 

Mr.  J.  W.  TowXLEY  thought  the  figures  quoted  for  distribution 
costs  were  liigh.  For  a  coal  cost  of  0-28d.  per  miit  with  coal  at 
30s.  p-r  ton,  the  consumption  would  be  1-75  lb.  of  coal  per  imit  sold, 
but  1-HSlb.  of  coal  per  unit  at  the  'bus  bars  was  more  usual.  The 
position  of  a  power  station  was  more  often  decided  by  water  con- 
siderations than  by  load  relationship.  The  employment  of  trans- 
formers with  tappings  had  proved  useful  in  distributing  load  evenly 
between  direct  and  long  feeders  to  sub-station. 

Mr.  A.  W.  (.'OMPTON  suggested  that  a  fault  on  one  feeder  should  not 
cause  other  feeders  to  be  disconnected.  For  a  consumer  situated 
between  a  power  station  worldng  at  ll.OIXt  volts  and  a  substation 
it  would  he  cheajier  to  supply  from  the  sub-station  than  from  the 
power  station,  otherwise  transforming  plant  would  have  to  be 
installed  on  the  consumei-'s  ])vemises.  .Also  the  cost  of  switchgear 
(dcfjendent  upon  the  short-circuit  current  of  the  system  at  the 
point  of  installation)  would  be  very  much  lower.  The  difference  in 
pressure  at  the  ends  of  tie  lines  would  be  small,  and  they  should 
have  the  lowest  possible  resistance.  The  time  constants  of  cables 
indicated  in  Mr.  Beavers  curves  showed  great  discrepancies.  If 
one  constant  was  appUed  to  all  the  cables  leaving  a  j  ower  station, 
the  i-esults  would  not  be  accurate. 

Cost  of  Laying  Important. 
Jlr.  C.  TuRNBULL  said  that  theoretical  consideratioag  of  loading 
«ere  of  no  assistance,  as  one  could  not  predict  conditions.  The  cost 
of  laying  was  at  present  the  all-impprtant  item,  and  it  paid  toinstall 
as  large  a  cable  as  possible.  The  heating  of  cables  would  have  to 
be  coi'.sidcred  precisely  as  the  heating  of  generators  and  trans- 
formers, &c.  A  round  cored  conductor  was  preferable  to  the  clover 
leaf  form  of  cable,  on  account  of  its  improved  heat  dis.sipating  pro- 
perties. The  consumer  farthest  away  from  the  distribution  point 
should  [lay  more  than  a  consumer  close  at  hand.  When  laying  down 
a  new  power  station  the  position  best  suitable  for  the  encouragement 
of  additional  load  should  receive  more  attention.  It  should  be 
possible  to  in\-ite  factories  to  come  alongside,  and  space  should  be 
allowed  for  this  purpose. 

Mr.  .J.  R.  Beard  said  that  at  present  theoretical  eon.siderations 
were  upset  by  ditliculty  in  obtaining  money.  It  was  necessary  to 
use  evcrytliing  to  the  fullest  extent  possible  regardlers  of  economy 
of  operation.  Hence  the  equalising  of  load  between  jiarallel  feeders 
was  of  great  importance.  More  consideration  should  be  given  to 
boosters  and  regulators.  Regulators  for  the  20,000-volt  system 
in  the  neighbourhood  came  from  Switzerland  and  could  not  be 
obtained  here  under  three  or  four  times  the  cost.  Manufacturers 
should  prepare  for  large  future  demands  for  regulators.  The 
Americans  were  developing  calculating  tables  to  determine  experi- 
mentally what  would  happen  in  a  system.     By  means  of  a  series  of 


]i|ugs  and  wires  a  model  network  was  built  up  on  a  small  scale  and  the 
load  and  voltage  drop  on  any  feeder  on  a  direct-current  network 
measured.  The  accurate  measurement  of  small  alternating-currents 
presented  ditticulties.  An  endeavour  was  being  made  to  construct 
a  device  to  take  account  of  both  resistance  and  reactance,  and  thi.s 
would  bo  useful  here. 

Mr.  R.  O.  Kai'P  (in  reply)  agreed  that  occasionally  the  voltage 
drop  might  be  the  determining  factor  of  extra-high-tension  calile 
capacity,  but  not  for  any  ideal  scheme.  He  concurred  that  it  would 
be  preferable  not  to  have  any  connector  at  the  jioint  of  lowest 
potential  lxitwec>n  two  areas  owing  to  the  heavy  circulating  wattless 
current.  As  a  l}0,000-volt  system  would  almost  invariably  be 
divided  into  sections  at  the  power  station  by  reactances,  the  systems 
could  easily  be  scetionalised  by  having  the  switches  open  at  the  jwints 
of  lowest  potential.  The  inclusion  of  the  cost  of  step-(b)wn  trans- 
formers in  the  1 1 .000-volt  distribution  costs  was  debatable;  on  a 
railway  the  supply  would  have  to  be  stepjied  down  and  converted 
to  direct-current  in  any  ca.se.  He  agreed  that  the  larger  sections  of 
cables  were  more  economical  when  pilot  cables  were  included,  but 
protective  gear  would  not  be  so  extensively  ased  in  tlu'  future. 
The  figures  of  0-2  and  OO.'id.  per  unit  capital  charges  on  distribution 
were  extreme  limits.  The  cost  of  ()-2Sd.  per  unit  for  coal  ap])lied 
to  pouvr  at  the  station  bus  bars.  The  cheapest  elect licity  was 
obtainable  from  power  stations  of  about  100,000  k.w.  capacity, 
taldng  into  account  cost  of  cables,  capital  charges,  &c. 
Stations  of  larger  size  were  not  advocated.  The  imj)ortance  of 
improving  power  and  load  factors  in  order  to  sa\e  future  exten- 
sions was  ev-idenl.  Theoretically  tie  lines  should  be  of  large 
section,  but  actiially  they  were  usually  of  short  length  and  the  extra 
power  reipiircd  on  accoimt  of  the  small  sections  was  negligible. 
He  agreed  that  the  same  time-constants  shoujd  not  Ije  used  for 
all  cables  laid  under  different  conditions  ;  also  that  in  practice  one 
could  never  design  a  network  on  purely  scientific  lines.  The  sugges- 
tion that  the  charge  to  the  consumer  should  bear  some  proportion 
to  his  distance  from  the  distribution  centre  was  interesting,  but 
much  could  be  said  on  both  sides. 


The    Reduction    of   Wages. 

Br   KRNKST  J.  P.  BENN. 

For  the  past  six  yeare  wages  have  been  rising  very  rapidly. 
The  movement  has  Ix-en  very  general,  has  affected  all  classes,  and 
imtil  recently  notliing  has  arisen  to  check  it.  These  advances 
have  been  secured  by  the  force  of  the  trade-imion  movement, 
which  was  so  strengthened  by  the  withdrawal  of  labour  for  the 
army  as  to  put  it  into  a  position  where  it  could  dictate  its  terms. 
Since  demobilisation  began  the  orgamsation  has  been  kept  complete, 
and  until  the  last  few  weeks  nothing  has  occurred  to  weaken  its 
]iosition  as  the  master  of  the  industrial  situation.  All  through 
this  period  Laboiu-  has  been  frankly  and  openlj-  endeavouring  to 
])rofiteer ;  it  has  not  scrupled  to  use  mutually  contradictory 
arguments  to  secure  its  aims.  VA'hen  it  has  suited  it  the  cost  of 
living  has  been  put  forward,  as  the  basis  of  a  claim  for  wage  advances, 
and  when  that  did  not  a.p\Ay.  then  the  old  demand  for  an  improve- 
ment in  the  standard  of  Uving  has  been  advanced.  Nothing  has 
ever  surpassed  the  strategy  of  the  Labour  organisation  ;  an  imskilled 
section  has  forced  up  its  price,  and  this  has  been  used  as  a  starting 
jioint  from  wliich  to  adjust  all  other  classes  of  labour:  so  soon  as 
the  process  was  finished  it  began  again,  and  several  times  has  the 
circle  been  completed.  The  end  of  it  all  is  that  when  the  roads 
require  to  be  cleared  of  snow  the  unemploye<l  prefer  to  remain  out 
of  work  rather  than  accept  eighteen  pence  an  hour  for  road  sweeping. 

No  Objection  to  Hioh  Wages. 

All  this  is  not  to  say  that  the  movement  has  been  a  bad  one. 
No  serious  student  of  the  question  can  object  to  high  wages  as 
such.  If  we  admit  that  civilisation  is  a  process  of  progix^ss,  then  we 
must  look  forward  to  an  ever-increasing  return  for  honest  work 
done.  If  we  have  the  welfare  of  the  human  race  at  heart,  then  we 
must  rejoice  in  the  disappearance  of  a  condition  of  affairs  when 
capable  men  could  not  secure  for  themselves  and  their  families  the 
ordinary  comforts  of  life.  If  we  merely  take  a  sensible  business 
view,  we  must  admit  that  Iiigh  wages,  in  so  far  as  they  rejiresent 
jiurchasing  power,  are  altogether  good  for  commerce  and  industry. 
There  can  te  no  doubt  that  prosperity  is  well  foimded  when  it 
starts  from  the  bottom,  and  a  condition  of  affairs  in  which  the 
working  man  is  prosjierous  is- one  that  is  very  liighly  to  be  desired. 

A  new  factor  has  arisen  within  the  last  few  weeks,  which  ha.s 
led  a  great  many  jieople  to  suppose  that  the  moment  has  arrived 
for  a  i-eversal  of  the  process  of  raising  wag?s.  The  jihenomenon 
of  unem))loyment  has  appeared  upon  a  large  scale  ;  it  is  at  once 
attributed  to  high  wages,  and  all  the  reactionaries  ruli  their  hands 
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and  delight  in  the  thought  that  at  last  wages  are  coming  down. 
Mr.  Roscoe  Brunner  writes  to  ■■  The  Times  "  to  suggest  a  statutory 
reduction  in  everybody's  wage  of  20  per  cent.,  and  he  merely  voices 
the  hopes  and  views  of  a  large  section  of  the  public.  This  attitude 
is  strengthened  by  the  fact  that  in  America  reductions  in  ^\age 
rates  have  been  made,  and  it  is  to  be  feared  that  a  certain  amount 
of  the  closing  doM-n  which  is  so  prevalent  at  the  moment  is  prompted 
by  a  desire  to  force  along  the  movement.  Some  reductions,  of 
course,  will  have  to  be  made  ;  there  are  cases  where  rates  have  been 
pushed  up  to  figures  which  cannot  be  justified  on  economic  grounds. 
These  are  mostly  in  connection  with  national  and  municipal  work, 
where  the  economic  consideration  is  always  overshado^\ed  by  the 
political.  There  are  several  classes  of  unskilled  labour,  especially 
among  women,  which  have  succeeded  in  securing  rates  of  remunera- 
tion that  camiot  last,  but  that  is  not  to  say  that  the  great  body  of 
workers  as  a  whole  are  in  receipt  of  rates  beyond  those  to  which 
they  may  reasonably  aspire,  or  which  they  may  not  hope  still  further 
to  improve.  Employers  who  are  real  employers,  who  take  the 
word  employer  literally,  will  be  as  anxious  to  avoid  any  general 
reduction  in  real  wages  as  the  most  enthusiastic  of  Labour  leaders. 

Work  Given  for  Wages  Received. 

This  question  of  wage  reduction  should  not  be  allowed  to  over- 
shadow the  much  more  important  and  vital  question  of  work  given 
for  wages  received.  There  are  very  few  workers  to-day  who  could 
not  be  worth  all  the  money  they  receive  and  a  great  deal  more. 
Side  by  side  with  the  increase  in  wage  rates  there  has  all  along  been 
a  much  more  dangerous  movement  for  the  lowering  of  efficiency 
and  the  reduction  of  output. 

The  whole  tendency  of  Labour  propaganda  is  to  unfit  the  working 
man  for  his  work.  He  is  not  invited  to  ask  for  higher  wages  by 
reason  of  any  value  which  he  may  be  able  to  give  in  return  ;  he  ;8 
invariably  taught  to  regard  liimself  as  the  \'ictim  of  an  iniquitous 
system,  as  the  dupe  of  the  capitalists,  as  the  disinherited  jMssessor 
of  wealth,  and  led  to  believe  that  if  he  will  only  make  himself 
difficult,  he  will  force  others  to  disgorge  that  which  really  belongs 
to  him.  When  a  man  gets  into  this  frame  of  mind  he  can  rarely 
be  worth  even  the  lowest  rate  of  unskilled  pay.  He  cannot  put  his 
heart  into  his  work,  he  will  dawdle  and  procrastinate,  he  will  ni^ke 
difficulties  and  mil  always  be  suffering  from  a  grievanto.  A 
grievance  corrodes  the  mind  of  man.  The  practical  result  of  this 
frame  of  mind  has  been  the  tightening  up  of  trade-union  regulations 
and  the  invention  of  many  more  of  them.  So  that  many  clasEes  of 
workers  to-day  not  only  receive  double  or  treble  their  pre-war 
money  wages,  but  are  prevented  from  gi\ing  in  return  more  than  a 
percentage  of  the  values  which  they  delivered  for  the  old  wage. 
The  increase  in  labour  cost  attributable  to  these  causes  is  in  some 
cases  quite  as  high  as  that  which  can  te  traced  to  actual  wage 
advances. 

If  employers  use  the  present  crisis  to  effect  wage  reductions,  they 
are  merely  storing  up  trouble  for  the  future,  and  ens^uring  a  move- 
ment of  revenge  when  the  pendulum  smngs  in  the  other  direction. 
If,  on  the  other  hand,  the  present  unemployment  trouble  is  used  to 
remove  the  frame  of  mind  which  makes  work  imfOfsible  and  to 
strengthen  that  spirit  of  co-operation  between  employers  and 
emploj'ed,  which  alone  can  give  security  to  either,  then  labour 
costs  can  come  down  without  alteration  in  wage  rates,  and  we  shall 
be  able  to  flatter  ourselves  ujion  real  progress. 


The   Tram^vay   Inquiry. 

The  Court  of  Inquiry  resumed  on  Tuesday  the  investigation  of  the 
claim  of  tramwaymen  for  an  increase  in  wages  of  12s.  per  week  for 
adults  and  6s.  for  youths.  Evidence  was  given  by  Mr.  J.  Beckett  as 
to  the  route  mileage,  car-niUes  run,  the  excess  of  ex])enditure  over 
revenue,  and  the  source  from  which  excess  was  met,  the  disposal  of 
excess  revenue  in  eases  where  sucli  had  been  obtained,  variations  of 
wages  rates  between  1905  and  1914,  and  the  amount  granted  by  each 
undertaking  on  the  base  rate  subsequent  to  the  Industrial  Council 
agreement  of  March,  1920. 

Aid.  C.  HioHAM,  chairman  of  Blackburn  Tramways  Committee, 
said  that  cUstrict  had  20,000  unemployed  out  of  an  industrial  jiopulation 
of  56,000,  who  earned  less  than  tramwaymen  and  had  less  security  of 
emijloyment.  On  three  occasions  in  Blackburn  they  had  raised  fares, 
and  the  minimum  was  now  three  half-pence.  Any  further  increase 
would  result  in  a  decrease  of  revenue.  By  the  end  of  the,  financial  year 
the  loss  on  the  tramways  would  be  between  £5,000  and  £0,000.  The 
cost  to  Blackburn  of  the  proposed  increases-in  wages  woukl  be  £5,865  per 
annum. 

Mr.  C.  D.  Johnson,  controller  of  the  London  County  Counci!  tramways, 
stated  that  a  further  increase  was  made  in  fares  in  October  last.  The 
additional  revenue  would  not  meet  the  increased  expenditure.  So  far  as 
he  could  see,  the  total  deficit  on  March  31  next  would  be  £516,000. 

Other  evidence  was  given,  and  the  inquiry  was  adjourned. 


Electricity   Supply    in    North    Wales. 

At  Llandudno,  on  Tuesday,  the  Electricity  Commissioners  opened  an 
inquiry  into  the  reorganisation  of  electricity  supply  in  the  North  Wales 
and  Clicster  Electricity  District.  Sir  John  Snell  presided  and  there  were 
a  number  of  electrical  engineers,  representatives  of  local  authorities, 
counsel,  solicitors,  &c.,  in  attendance. 

Mr.  J.  H.  Dickson,  Town  Cleikof  Cheater,  gave  an  outline  of  the  scheme 
prepared  by  his  Corporation  for  the  formation  of  a  Joint  Electricity 
Authority.  He  said  that  in  the  North  Wales  and  Chester  district  there 
was  a  great  diversity  of  industrial  development  and  pojiulation,  and 
that  in  A,  portion  of  the  area  a  statutory  power  company  operated  large 
hydro-electric  works.  The  area  was  approximately  4,000  square 
miles,  the  population  about  900,000,  and  the  rateable  value  was  over 
£4,500,000.  The  scheme  provided  representation  for  all  interests,  and 
was  framed  with  the  aim  of  giving  equitable  representation  to  each. 
It  might  be  assumed  that  only  a  fourth  of  the  total  authorities  and  persons 
who  had  the  right  to  be  represented  on  the  Joint  Authority  would  join 
it  in  the  first  instance  and  it  would  not  be  in  any  way  unwieldy.  It 
was  not  proposed  that  the  Joint  Authority  should  buy  out  any  existing 
generating  station  or  interfere  with  the  North  Wales  Power  Company 
in  its  operations.  After  consideration  Chester  came  to  the  conclusion 
that  power  could  not  be  conveyed  economically  from  the  western  part 
of  the  district  to  the  eastern  part.  The  installation  of  a  hydro-electric 
station  involved  much  greater  capital  outlay  than  did  a  steam  generating 
station.  In  addition,  there  would  have  to  be  long  transmission  lines 
going  over  sparsely  populated  districts,  where  there  would  be  a  very 
small  demand  for  current  en  route.  All  the  expenditure  would  have 
to  be  incurred  straight  away,  at  the  inflated  prices  which  now  prevailed. 
In  the  meantime,  the  demand  for  current  in  the  east  was  very  urgent. 

Details    of    Scheme. 

Chester  Corporation  believed  that  the  soundest  proposal  was  that  the 
east  should  put  down  at  once  an  up-to-date  steam  station,  on  the  banks 
of  the  Lower  Dec,  in  conjunction  with  hydro -electric  low-fall  stations 
on  the  Upper  Dee.  That  would  enable  the  demands  of  the  east  to  be 
met  for  a  considerable  time,  and  would  give  a  maximum  value  in  pro- 
ductivity in  relation  to  capital  expenditure.  In  the  west  the  North 
Wales  Power  Company  would  continue  to  operate  ;  their  transmission 
lines  would  be  gradually  extended  over  the  area,  as  consumers  would 
purchase  in  bulk  or  otherwise,  and  the  Joint  Authority  would  be  assisting 
them  when  necessary  in  their  negotiations.  As  the  development  pro- 
ceeded extensions  from  the  east  would  meet  extensions  from  the  west, 
and  the  two  areas  would  become  interconnected.  It  was,  moreover, 
considered  that  in  an  area  so  extensive  as  that  it  would  not  be  safe  to 
rely  upon  water  power  alone,  and  that  the  provision  of  a  steam  generating 
station  was  an  essential  adjunct. 

Mr.  Dickson  stated  that  the  eastern  part  of  the  district  in  the  main 
supiJOrted  the  principle  of  public  control  and  favoured  the  Chester 
scheme.  Crewe  Council  were  neutral  and  Northwich  wished  to  join 
the  area  of  the  Mersey  Power  Company.  Wrexham  desired  compensa- 
tion for  discarding  their  present  generating  plant,  but  the  promoters 
of  the  scheme  could  not  accept  that.  Connah's  Quay  Council  opposed 
the  scheme  and  Rhyl  Council  desired  to  perpetuate  the  old  parochial 
system.  The  North  Wales  Slate  CJuarries  Association  had  sent  objec- 
tions to  clauses.  Having  dealt  with  the  objections  to  and  criticism  of 
the  scheme,  he  said  he  hoped  the  Commissioners  would  consider  the 
■"C'hester  scheme  as  a  legitimate  attempt  to  proceed  on  the  lines  the 
commissioners  would  desire.  Chester  Corporation  had  expended  in  what 
they  regarded  as  the  public  interest  a  large  amount  of  money,  and  they 
felt  they  must  have  regard  to  the  principles  which  the  Commissioners 
had  themselves  put  forward  to  keep  the  costs  within  reasonable  limits. 
They  put  the  scheme  forward  with  a  strong  conviction  that  it  was  based 
on  right  and  jjroper  lines. 

Evidence  was  then  given  by  Mr.  E.  NOEL  Humphreys,  of  Chester, 
and  the  inqui-ry  was  adjourned. 


The   Engineers'   Club. 


The  first  meeting  of  the  provisional  committee  of  the  proposed 
Engineeks'  Clue  was  held  at  39,  St.  James's  Street  on  Thursday, 
February  10th,  Mr.  E.  L.  Hill  being  in  the  chair.  Formal  resolutions 
proj)osing  the  establishment  of  the  club  and  the  appointment  of  an  execu- 
tive committee  were  passed,  the  following  being  asked  to  constitute  the 
first  members  of  the  committee  : — Mr.  Howard  Foulds,  Mr.  A.  H.  Allen, 
Mr.  R.  W.  Hughman,  Mr.  G.  Layton,  Mr.  W.  Prescott,  Mr.  P.  C.  Pope, 
Mr.  H.  T.'Wilkinson,  Mr.  A.  R.Fenn,  Mr.  C.  T.  Colpitts,  Mr.  H.  C.  B. 
Sainsbury,  Mr.  H.  W.  Couzens,  Mr.  T.  C.  Pulman,  Mr.  D.  Wilson,  Mr. 
J.  S.  Huddleston,  Mr.  H.  Scholey  and  Mr.  W.  Hewison. 

In  the  course  of  an  opening  statement  Mr.  Hill  reiterated  that  the 
membership  should  be  made  as  wide  as  possible  and  suggested  that 
subscription  for  London  members  should  be  ten  guineas  per  annum, 
for  country  members  five  guineas  per  annum,  and  for  over.seas  and 
foreign  members  two  guineas  per  annum,  with  a  fee  of  100  guineas  for 
life  membership.  The  great  difficulty,  he  added,  woukl  be  the  premises, 
but  they  hoped  to  obtain  temporary  accommodation  in  a  central  situation 
which  would  do  for  a  year  or  so.  This  would  have  the  great  ativuntage 
of  getting  thi  club  going. 
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Electricity  Supply. 

The  Eton  Huial  ('i)umil  lias  uoiisentcd  to  tlio  i-xU'iisiuii  cf  the  dvcrhcail 

cables  to  Karnham  by  the  Sl<iuf;li  &  Datcbot  Kleitric  Sujiply  CiiiMpaiiy. 

FiNciiLEY   Urban  (buiuil  has  appUed  to  the  Friern   JUiiiet   Urban 

Council  for  pennission  to  siijiply  electric  current  to  portions  of  Friern 

Uarnet  district. 

Ammaxkurd  Urban  Council  has  now  completed  arrangements  (or  the 
purchase  of  the  local  electricity  works  from  Mr.  William.  Herbert,  who 
has  witlulrawn  his  opposition  to  the  ('(iuncir»  aiiplicatiun  for  a  Speci:il 
Order.  In  addition  to  the  agived  purchase  price  of  1)14, iiTo,  the  Council 
has  now  agreed  to  pay  a  further  sum  of  £2,000  for  the  installation  of  a 
new  battery. 

The  accounts  of  the  LiVEUfooi.  Corporation  electric  supply  dei)artment 
for  the  year  ended  Ueo.  31,  1020,  show  that  the  total  capital  e.xpentUture 
is  £1, 715,31 1,  of  which  £128,107  is  outstanding.  The  year's  income  was 
£8S5,2G2  anil  working  and  special  charges  amounted  to  £ti42,795,  leaving 
gi-o.ss  jii-olit  £242,407.  .\fter  providing  £82,081  for  interest,  £70,782  for 
sinking  fui\d  and  £3S),(i04  for  i-enewals  fund,  there  romained  £50,000  to 
apply  to  relief  of  rates. 

Owing  to  the  inei-easing  demand  for  electrical  energy,  Pkrtu  Town 
Council  i-eijuii-es  acUlitional  generating  plant,  and  the  Electricity  Com- 
missioners have  intimated  that  steps  should  be  taken  to  install  a  1,000  kw. 
set,  while  the  question  of  providing  another  boiler  shoidd  be  considered 
at  an  early  date.  Council  decided  on  Monday  to  provide  the  jilant 
and  obtain  the  necessary  borrowing  jiowoi'S. 

Municipal  electric  supply  usually  suffer  from  the  fact  that  committees 
have  inadequate  powei-s  to  enter  into  contracts  for  electricity,  and  wc 
are  glad  to  notice  that  T.4UNTON  Corporation  has  now  emiiowered  its 
Committee  to  arrange  all  contracts  for  the  sup|ily  of  elcctric'ity,  and  to 
affix  the  common  seal  to  any  such  contract.  The  chairman  of  the  Com- 
mittee (Councillor  .1.  E.  Kingsbury)  said  they  were  very  much  hampered 
in  getting  new  business  owing  to  the  fact  that  considerable  delay  ensued 
before  a  contract  could  be  completed.  The  result  was  that  their  com- 
petitors obtained  an  unfair  advanfage,  and  it  was  difficult  to  make  satis- 
factory arrangements  without  a  little  more  power.  The  matter  was  dis- 
cussed at  length,  but  common  sense  prevailed,  and  the  Electricity 
Committee  ullimatvly  g<it  tiie  required  authority. 

Imperial  and  Foreign  Notes. 

Mackav  ((>)ucensland)  Council  have  under  consideration  a  liyclru- 
electric  scheme. 

The  construction  of  the  Mitta  Mitta  dam  is  expected  to  make  cheap 
electric  power  available  in  Albiky  (N.S.W.). 

Owing  to  the  desire  of  several  British  firms  to  take  j)art  in  the 
competition  for  tenders  for  the  electrification  of  the  Chilean 
RAILWAYS,  the  final  date  for  .sending  in  tenders  has  been  extended. 

According  to  a  Berlin  cable  the  Price  Bureau  of  the  German  Electbo- 
TECHNICAL  Industry  has  reduced  the  prices  of  all  electrical  machines 
by  10  per  cent.  This  is  the  third  jirice  cut  since  the  maximum  prices 
were  reached  last  year. 

The  Thomson-Houston  Company  of  Paris,  together  with  the  General 
Electric  Companj'  of  the  United  States,  have  formed  a  new  company 
at  Bilbao,  to  be  known  as  the  Sociedad  [Iberica  de  Coxstriccioxes 
Electricas  (S.I.C.E.),for  the  purpose  of  manufacturing  all  kinds  of  elec- 
trical plant  and  apparatus.     The  company  will  erect  works  near  Bilbao. 

By  a  Cuban  Presidential  Decree  the  concession  of  the  Western 
Union  Telegbapii  Company'  for  landing  the  cable  from  the  Barbados 
on  the  Cuban  coast  has  been  suspended,  as  the  company  has  failed  t» 
fulfil  a  pro\nsicm  in  the  concession  'that  the  laying  of  the  cable  should 
be  carried  out  under  the  inspection  of  the  competent  Cuban 
authorities. 

Wireless  Telegraph  Concessions  in  China  are  likely  to  lead  to 
diplomatic  representations  to  the  Chinese  Ciovemment  by  this  country 
and  by  the  United  States.  Some  time  ago  the  Marconi  Company  secured 
a  concession  which,  it  is  claimed,  conferred  exclusive  ))rivileges,  but 
recently  the  American  Federal  Wireless  Company  were  authorised  to 
erect  a  station  at  Shanghai.  Great  Britain  has  protested  against  the 
contract  given  to  the  American  Company  on  the  ground  that  it  violated 
the  contract  with  the  Marconi  Company,  while  the  State  Department  at 
Washington  has  now  notified  Mr.  Crane,  the  American  Minister  in  Pekin. 
that  the  United  States  will  support  the  claim  of  the  .-American  Federal 
Company,  and  it  has  also  taken  up  the  question  with  Great  Britain. 

The  Commercial  Secretary  to  H.M.  Legation  at  Belgrade  (Capt.  E- 
Murray  Harvey)  reports  that  the  Ministries  of  Communications  and 
Public  Works  of  Ji'go-Slavia  have  been  in  consultation  regarding  the 
formation  of  a  technical  commission  for  drawing  up  a  scheme  for  the 
electrification  of  ,Jugo-Slavia.  Aceorthng  to  the  plan  now  adopted, 
the  State  will  henceforth  have  the  first  right  to  establish  any  electrical 
undertaking,  but  jirivate  individuals  may  carry  out  electrical  under- 
takings where  the  State  has  not  constructed  such,  the  special  permission 
of  the  Ministry  of  Public  Works  being  necessary  in  such  cases.  The 
State  may  expropriate  such  individuals  on  condition  of  indemnification, 
and  it  may  also  nationalise  existing  undertakings.  The  upkeep  of  the 
transmission  lines  and  cables  devolves  on  the  "  electrical  administration 
of  each  Commune.'  All  electrical  questions  will  be  dealt  with  bv 
the  electro-technical  State  Council,  which  will  be  composed  of  15  members 
and  16  substitutes.  The  Council  will  include  representatives  from  the 
Ministries  of  Commerce  and  Industry,  Public  Works,  Agriculture, 
Forestry,  Health,  &c. 


Electric  Traction. 

The  .Minister  of  Transport  has  authorised  the  use  of  TRAILER  CARS  OS 
Twkntvtwo  Tramway  Hijcte.s  of  the  l.,ondon  County  Council  on  the 
South  side  of  the  Thames. 

Some  time  ago  the.  Highways  Committoe  of  the  London  County 
Council  offerecl  a  prize  of  £1,000  for  designs  for  a  new  electric  tramcar, 
but  it  is  now  announced  that  the  designs  unbmitted  disclosed  nothing 
new,  and  no  pri/c  has  been  awarded. 

Wioan  Corporation  are  revising  tramway  fares,  as  it  is  estimated  there 
will  be  a  deficit  of  £15,000  on  the  present  year's  operations,  but  altera- 
tions, re-construction  of  rolling  stock  and  other  exjK'nditnre  which  ha.f 
been  met  out  of  revenue,  totals  over  £0,(KJO. 

A  sub-committee  of  the  Halifax  Tramways  Committee  recommends 
the  expenditure  of  £2.50,000  during  the  next  tliree  years  on  the  rejjair 
and  renewal  of  the  tramway  trai'ks.  As  there  is  a  deficit  of  £0,000  a  year 
on  the  undertaking,  the  fares  will  have  to  be  increased  without  further 
delay. 

In  consequence  of  the  success  of  the  electric  train  service  between 
Newcastle  and  Whitley  Bay  the  North  Eastern  Railway  Company 
hjis  decided  to  |irocccd  with  the  work  of  converting  the  main  line  between 
Newcastle  and  Darlington  into  an  electric  system,  which  will  be  later 
extended  to  York. 

With  an  attendance  of  81  out  of  99  menibem  at  the  last  meeting  of 
Durham  County  Council,  Labour  succeeded  in  obtaining  a  clear  majority 
for  the  Transport  Schemf,.  For  the  proposed  tramways  from  Boldon 
Colliery  to  Cleadon  and  from  the  termination  of  the  jiroposcd  .South 
Shields  light  railway  to  Sunderland,  the  consent  of  the  local  authorities 
had  not  been  received,  and  the  omission  of  these  jiortions  will  reduce  the 
estimated  cost  from  £1,631,473  t(]  £1.426,857. 

A  public  inquiry  was  held  at  Bradford  on  Friday  into  the  tramcar 
accident  which  occurred  at  Thackley  on  the  .'ird  inst.,  and  rcsvdtcd  in 
over  40  ]]crsons  being  injured.  The  inspector  (Major  Hall)  visited  the 
scene  of  the  accident,  and  then  heard  evidence  at  tlie  Tramway  Offices. 
The  driver  of  the  car  (Fred  Ben.son)  stated  that  on  the  way  from  Bradford 
the  fog  got  so  thick  that  he  could  not  see  the  walls  on  either  side  of  the 
road.  He  lost  his  bearings,  and  he  did  not  know  where  he  was.  He 
could  not  see  the  walls  or  find  Norman  Bank,  which  was  a  landmark  where 
they  usually  cut  oft  power  and  applied  the  brakes.  He  did  not  see  it 
when  he  struck  the  (joints.  He  had  no  power  on  at  the  time  ;  otherwise 
he  should  have  operated  the  points.  .After  the  car  left  the  rails  it  seemed 
to  travel  faster,  and  he  applied  the  brake.  As  .soon  as  he  realised  that 
the  car  had  jumped  the  points  he  apjilied  the  electric  brake.  It  seemed  to 
him  that  the  car  was  almost  at  a  standstill  when  it  hit  the  kerb  and  fell 
over.  It  was  difficult  to  gauge  speed  in  such  a  thick  fog:  he  had 
never  driven  in  such  a  bad  fog.  The  authorised  speed  for  the  route  was 
14  miles  per  hour.  He  had  never  wished  to  become  a  driver,  and  had 
only  taken  the  position  because  it  was  the  alternative  to  going  into  the 
.\rmy  during  the  war.  He  had  had  18  years"  service  with  the  Corpora- 
tion and  he  hafl  been  a  driver  for  four  years. 

The  conductor  of  the  car  (S.  Hainsworth)  said  he  thought  Benson  was 
cari-ying  out  the  usual  practice  in  driving  slowerin  fog.  The  spee<ldid 
not  seem  to  increase  before  the  vehicle  hit  the  points.  After  the  car 
left  the  rails  he  felt  the  electric  brake  applied,  but  it  did  not  seem  to 
cause  any  check.  Mr.  Dawson  (assistant  engineer)  said  he  had 
examined  the  ear  after  the  accident,  and  found  all  its  gear  in  order  and 
the  brakes  applied.  The  car  was  re-wheeled  last  year.  He  had  tested 
the  mechanism  of  the  facing  points  with  another  car,  and  found  that  it 
worked  quite  all  right. 

The  members  of  the  Liverpool  Tramways  and  Electric  Power  and 
Lighting  Committee  made  their  annual  inspection  of  the  various  sections 
of  the  tramways  undertaking  on  Friday,  and  subsequently  the  members 
had  lunch  at  the  Midland  Adelphi  Hotel.  In  reply  to  the  toast  of  "  The 
Chairman,"  Mr.  F.  C.  Wilson  .said  that  when  war  broke  out  a  large 
number  of  the  cars  were  approaching  the  end  of  their  useful  life,  and 
consequently  needed  more  than  the  usual  renewals  in  order  to  be  kept 
fit  for  the  roads.  With  the  war  intervening,  many  of  those  cars  could 
not  be  repaired  and  they  had  reached  such  a  state  that  they  required 
complete  rebuilding.  That  work  would  extend  over  a  number  of  years, 
and  would  re((uire  larger  works  in  order  to  cope  not  only  with  the  arrears 
of  renewals,  but  also  to  deal  with  ordinarj-  repaii-s  and  renewals  of  the 
rolling  stock  and  the  building  of  new  cars.  In  future  renewals  would 
be  greater  than  in  the  past,  when  practically  the  whole  of  the  rolling 
stock  was  new.  The  Lambeth-road  works  were  not  big  enough  to 
meet  the  increasing  demand  for  repairs  and  renewals,  and  the  building 
of  the  new  works  in  Edge-lane  should,   at  cnce,  be  jiroceeded  with. 

The  committee,  fully  appreciating  the  unsatisfactory  financial  position 
of  the  undertaking,  had  adopted  the  new  scheme  of  stages  and  fares 
suggested  by  the  general  manager.  Even  with  the  estimated  increase 
in  revenue  under  the  scheme,  there  would  be  very  fittle,  if  any,  surjilus 
during  the  present  year.  The  past  year  had  been  one  of  great  difficulty, 
and  it  was  imjjossible  for  the  committee  in  less  than  three  or  four  years  to 
place  the  rolling  stock,  permanent  way,  &c.,  in  a  satisfactory  condition 
for  efficient  and  economical  working. 

The  General  Manager,  in  replying  to  the  toast  of  his  health,  said  there 
were  now  more  tramcars  on  the  streets  of  Liverpool  than  ever  before. 
With  regard  to  the  crowds  in  the  rush  hours,  jiarticularly  in  the  evening, 
it  was  now  possible  to  clear  those  crowds  by  about  twenty  minutes  jjast 
.six,  whereas  some  18  months  ago  it  took  until  seven  o'clock  and  after. 
He  wanted  to  see  Liverpool  with  the  finest  system,  and  he  ho])ed  to  .se- 
befo re  long  Liverpool  having  the  full  number  of  1,000  tramcars  running 
in  the  streets. 
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Institution  Notes. 

The  annual  smoking  concert  held  in  connection  with  the  Informal 
Meetixi^s  Section  of  the  Institi-tion  of  Electrical  Engineers  will 
be  iield  at  Anderton's  Hotel,  on  Jlondaj',  Feb.  28.  at  7.30  p.m.  Tickets 
2s.  6d.  each,  may  be  obtained  from  the  Secretary  of  the  Institution,  or 
from  any  member  of  the  Informal  Meetings  Section  Committee. 

At  a  meeting  of  the  Birmincham  and  District  Electric  Club,  held 
on  Feb.  12.  a  Paper,  entitled  "  Reminiscences  of  the  Test  Bed,"  was  read 
by  Jlr.  C.  G.  A.  Macdonald.  The  Pajjer  was  much  more  elaborate  than 
was  implied  m  its  title.  It  gave  an  interesting  and  detailed  account  of  the 
technique,  methods  and  instruments  used  in  testing  motors,  single-phase 
transformers  and  rotary  converters,  and  gave  rise  to  a  lively  tUscussion. 

The  general  tUscussion  on  -  The  Failure  of  Metals  under  Internal  or 
Prolonged  Stress,^'  which  is  being  organised  jointly  by  the  Faraday 
Society,  the  In.stitution  of  Mechanical  Engineers,'  the  Institute 
OF  Metals  and  the  Iron  and  Steel  Institute,  will  take  place  on 
W  ednesday,  April  6  next.  There  will  be  afternoon  and  evening  sessions. 
The  North-East  Coast  Institution  of  Engineers  and  Shipbuilders,  the 
Institution  of  Engineers  and  Shipbuilders  in  Scotland,  and  the  West 
of  Scotland  Iron  and  Steel  Institute,  are  also  participating  in  the  dis- 
cussion. In  the  preliminary-  programme  it  is  stated  that  the  discussion 
wall  be  opened  by  Dr.  W.  Rosenhain,  F.R.S..  who  will  give  ageneral 
survey  of  the  subject.  Among  other  contributions  on  specific  aspects 
of  the  subject  which  are  expected  is  one  on  the  "  Failure  of  the  Lead 
blieathing  of  Telegraph  Cables,"  by  L.  Archbutt.  An  exhibition  of 
specimens  will  be  held  in  connection  with  the  meeting,  and  those  de- 
sirous of  lending  specimens  are  asked  to  communicate  with  Mr.  F.  S. 
S])iers,  secretary  to  the  Joint  Committee,  10,  Essex-street,  W.C.  2. 

The  North  Eastern  Centre  of  the  Institution  of  Electrical 
Engineers  held  a  conversazione  on  Friday  last  when  the  president  and 
Mi-s.  LI.  B.  Atkinson  and  the  chairman  and  Mrs.  J.  R.  Beard  received 
the  guests,  of  whom  about  2;30  attended.  During  the  evening  a  series  of 
lantern  lectures,  exhibitions  and  demonstrations  were  arranged,  whUst 
incidental  music  was  also  provided  for  those  whose  preference  ran  in  this 
directi(jn.  A  series  of  "  Experiments  with  High  Frequency  Currents 
produced  by  the  Tesla  Coil "  was  given  bv  Mr.  J.  H.  Holmes.  These 
included  the  production  of  various  forms  of  spark.and  brush  discharges, 
and  an  illustration  of  several  fonns  of  vapour  or  gas  filled  lamps.  In 
addition,  the  various  stages  in  the  evolution  of  the  electric  vacuum  lamp 
were  exhibited.  In  another  part  of  the  college  a  series  of  demonstrations 
were  given  under  the  direction  of  Prof.  W.  M.  Thornton.  These  in- 
cluded an  iUustration  of  the  production  of  sparks  under  water,  as  used  in 
under  water  signalling,  the  action  of  solenoids  in  weight  lifting  and  the 
magnetic  repulsion  of  discs.  An  exhibition  of  synchronising  two 
machines  by  means  of  their  wave  forms  as  shown  bv  the  oscillograph, 
was  of  considerable  interest.  A  complete  exhibit  of  domestic  electrical 
apparatus  was  given  by  Mr.  W.  F.  T.  Pinkney,  including  all  conceivable 
tonus  of  heating  and  cooking  apparatus,  electric  combs,  irons,  hair 
dryers,  sterih.=ers.  mats,  foot  warmers,  bed  warmers,  shaving  pots, 
vacuum  cleaners,  immersion  heaters  and  toasters.  An  elec'trically 
driven  sewing  machine  was  the  centre  of  attraction  for  many  of  the 
ladies,  whilst  the  demonstration  of  the  many  advantages  of  the  electric 
oven  for  pastry  cooking,  &c..  forcibly  reminded  one  that  refreshments 
were  waiting  to  be  partaken  of.  During  the  latter  part  of  the  evening 
dancing  took  place  in  the  King's  Hall.  " 

.  Business   Items,  &c. 

Messrs.  H.  W.  Smith  &  Company  (1920),  Ltd.,  have  engaged  Mr. 
W.  T.  Rushton,  late  of  the  Fuller  Electrical  &  Mfg.  Company,  al  one  of 
their  re))resentatives  for  the  sale  of  cables  and  wires  in  London. 

Messrs.  Switchgear  &  Cowans,  Ltd.,  have  removed  to  their  new 
works  at  Elsinore-road,  Old  Trafford,  Manchester.  The  new  telephone 
number  is  '•  Trafford  Park  597,"  but  the  telegraphic  address  remains 
unaltered — viz.,  "  Control,  Manchester." 

Mr.  E.  G.  Lind,  A.M.I.E.E.,  who  for  U  years  held  the  position  of  engi- 
neer and  manager  of  the  Tudor  Accumulator  Company's  export  depart- 
ment, has  been  appointed  sole  agent  for  the  Accumulatoren-Fabrik 
A.(i.,  of  Hagen,  and  has  opened  an  officeat  48a,  Buckingham  Palace- 
road,  Westminster,  S.W. 

Mr.  Arthur  W.  Fithian,  M.I.E.E.,  who  for  nearly  20  years  has  acted  as 
engineer  and  branch  manager  for  the  North  of  England  for  the  Tudor 
Accumulator  Company,  Ltd.,  has  now  joined  Messrs.  E.  G.  Lind  &  Com- 
pany, 48a,  Buckingham  Palace-road,  S.W.,  who  have  been  appointed 
sole  agents  in  Great  Britain  and  Colonies  for  the  "  A.F.A.  "  accumulators. 

Mr.  .J.  T.  Baring  has  entered  into  partnership  with  Messrs.  Williams 
&  Pell.  5,  Chancery-lano,  London.  W.C.  2,  agents  for  the  Electrical  Alloy 
Company,  the  Industrial  Filtration  Corpn.,  La  Metallurgique  Electrique 
and  the  British  Electric  Plant  Company,  Ltd.  The  business  will  from 
now  be  carried  on  under  the  style  of  WilUams,  Pell  &  Baring,  at  the 
.same  address. 

The  Scottish  Electric  Lamp  Repairing  Company,  Ltd.,  has  leased 
business  jiremises  at  the  junction  of  Abercorn  and  Niddr>--streets, 
Paisley,  and  expects  to  begin  ojierations  within  the  next-4wo"  months. 
The  premises  will  be  sutficent  for  an  output  up  to  15,000  lamps  per  week, 
and  operations  will  be  begun  with  a  staff  of  about  25. 

Messrs.  Jones  &  Pordes,  8,  Crawford-passage,  Farringdon-road, 
B.C.  1,  have  placed  on  the  market  their  best  quality  bell  set,  comprising 
2}  in.  iron  eased  bell,  "  Elba  "  dry  cell,  solid  walnut  fancy  pear  push, 
30  ft.  best  vulcanised  insulated  flex,  solid  polished  walnut  dry  cell  box  and 
heavj'  brass  fittings.  The  set  can  also  be  sup])lied  with  mahogany  bell, 
box  and  push  at  the  same  price.  The  sets  are  speciallv  suitable  for  sick 
rooms.  &c. 


Miscellaneons. 

The  death  is  announced  of  Mr.  Stanley  J.  Bessant,  B.Sc,  an  elec- 
trical engineer,  with  the  British  Thomson-Houston  Company,  at  Rugby. 
During  the  war  he  held  a  commission  in  the  Hampshire  Regiment.,  and 
served  in  Palestine. 

A  meeting  of  the  British  Empire  Producers"  Organisation  will 
be  held  at  their  offices,  3-7,  Old  Queen -street,  S.W.I,  this  (Friday) 
afternoon,  when  an  address  will  be  given  by  Mr.  F.  W.  F^eld,  H.M.  Trade 
Commissioner  in  Toronto,  on  "  Canadian  Industrial  Development  and 
the  Establishment  of  Branch  Works  in  the  Dominion."  Persons 
interested  in  Canadian  affairs  will  be  admitted  on  presentation  of  their 
cards. 

We  regret  that  in  our  editorial  note  on  the  ''  Remodelling  of  the 
Nation.al  Council,"  which  appeared  on  page  167  of  our  issue  of  Feb.  4, 
we  spoke  of  an  alternative  proposal  having  been  put  forward  ' '  by  the 
employees'  side  of  the  National  Joint  Board  of  Emplo3'ees  and  Staff 
Members  of  the  electricity  supply  industrj'  in  No.  6  area."'  This  should 
have  read  employers'  side. 

Catalogues,  Price  Lists,  &c. 

Messrs.  Higgs  Bros.,  Sand  Pits,  Birmingham,  have  issued  their 
February  list  of  alternating-current  and  direct-ounent  stock  motors 
and  direct-current  dynamos. 

A  leaflet  and  a  four  page  pamphlet  have  been  issued  by  Messrs 
Lamlok,  Ltd..  36,  Rusthall-avenue,  Chiswick,  W.  4,  on  the  "  Lamlok  " 
electric  lamp  locking  ring  and  the  adjustable  cord  grip  respectively. 
Illustrated  particulars,  with  advantages,  prices,  &c.,  are  clearly  set  out. 

We  have  received  an  attractive  catalogue  from  the  Ironclad 
Switchg->ar  Company,  Ltd.,  Monton-lane,  Eccles,  Manchester,  giving 
full  details  of  their  "  Barton  "  and  "  Bonita "  ironclad  switches, 
"  Boniface "'  and  "  Bartace  "  combined  switch  and  fuse,  ajid  the 
"  Ace "  ironclad  fuse  board  and  fuse  components.  They  will  be 
2jleased  to  send  copies  to  any  of  our  readers  who  are  interested. 

Two  new  sections  of  their  catalogue  have  been  issued  by  the  General 
Electric  Company,  Ltd.,  67,  Queen  Victoria-street,  E.C.  4,  dealing 
with  large  and  small  transformers  respectively.  As  usual,  the  company 
supply  full  technical  information,  with  illustrations,  dimensions,  prices, 
&c.  In  section  P.  6  there  is  a  full  description  of  single-phase  and  three- 
phase  oil-cooled  transformers  of  capacities  between  30  and  1,000  k.v.a., 
and  section  E.  2  contains  a  technical  and  general  description,  including 
a  discussion  on  the  relative  merits  of  auto-transformers  and  true  trans- 
formers, and  there  is  some  valuable  information  on  small  transformers. 
Prices  and  dimensions  are  given  for  complete  ranges  of  both  types, 
air-cooled  and  oil-cooled,  for  single  and  three-phase  circuits,  whilst  two 
pages  are  devoted  to  choking  coils  for  u.se  with  arc  lamps. 

We  have  received  from  the  British  Electrical  Development 
Associ.ATiON  a  series  of  advertising  literature  blazoning  the  advantages 
of  using  electricity,  especially  for  domestic  purposes.  These  range 
from  the  simple  postcard,  adhesive  label  or  bookmark  to  an  eight-page 
pamphlet  on  "  The  Power  Behind  the  Home,"  and  the  still  more  extensive 
work  entitled  "  Light  in  the  Home.'"  The  last  are  frankly  educational, 
and  should  do  much  to  impress  both  the  electrical  engineer  and  the  laity 
with  what  electricity  can  do  for  them  both.  "  The  Power  Behind  the 
Home  '"  deals  with  the  two  housing  schemes  at  BUlington  and  Hammer- 
smith respectively,  where  the  "  all-electric  "  idea  is  being  worked  out  to 
the  fullest  extent.  "  Light  in  the  Home  "  indicates  what  can  be  done 
with  the  use  of  electric  Ught,  and  more  especially  what  can  be  done  with 
the  proper  use  of  electric  light,  giving  some  useful  hints  on  things  in 
general,  especially  on  the  abolition  of  dirt,  a  matter  which,  in  these 
servantless  days,  is  a  problem  that  often  assumes  immense  importance. 
Those  in  need  of  fresh  and  incisive  hterature  to  assist  them  in  their 
propaganda  have,  thexefore,  no  excuse  for  not  knowing  whether  to  go 
for  it.  ' 

Bankruptcies. 

John  Vincent  Bell,  electrical  engineer,  21,  North  Bar  Within, 
Beverley,  has  been  adjudicated  bankrupt. 

The  first  meeting  of  creditors  of  JohnWm.  Gladwin,  electrical  engineer, 
81,  Burcat-road,  Meersbrook,  Sheffield,  was  held  on  Friday  last,  and  Mr. 
Chas.  Turner,  Norfolk-street,  Sheffield,  was  appointed  trustee. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  Trafford 
Power  &  Light  Supply  (1902),  Ltd.  (in  vol.  liq.),  will  be  held  at  the 
offices  of  Messrs.  Cooper  &  Cooper,  60-62,  Spring-gardens,  Manchester' 
on  March  7. 

Albert  Edward  Dickinson,  trading  as  the  Crown  Electrical 
Company,  157,  Himslet-road,  Leeds,  has  been  adjudicated  bankrupt. 
The  first  meeting  of  creditors  will  take  place  on  Feb.  23  at  24,  Bond- 
street,  Leeds,  and  the  public  examination  on  March  8  at  the  County 
Court  House,  Albion-place,  Leeds. 

Personal  and  Appointments. 

The  following  appointments  have  been  made  by  the  Council  of 
Sheffield  University  :  Dr.  S.  R.  Milner,  to  be  Professor  of  Physics  ; 
Mr.  F.  0.  Hunt,  assistant  lecturer  in  electrical  engineering  ;  Mr.  A.  E. 
Beet,  demonstrator  in  fuel  technology  ;  and  Mr.  Edwin  Gregory,  demon- 
strator in  ferrous  metallurgy. 

Capt.  G.  D.  Meynell,  A.M.I. C.E.,  has  been  appointed  assistant 
electrical  engineer  of  the  London  County  Council  tramways  dept.,  at  a 
salarj-  of  £600,  rising  to  £800  per  annum.  Mr.  H.  Underwood  has  also 
been  promoted  to  the  position  of  boiler  house  suiierintendent  at  Green- 
wich power  station. 
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Tenders  Invited. 

Teiulcrs  arc  i-eqiiiicd  hy  Miinli  1.")  foi-  tin-  supply  and  iTectioii  of  six 
electric  cranes  and  loailiandlinn  i)lant  at  the  I'ort  of   Boilounk. 

Manthestkk  Guardians  require  tenders  by  Feb.  23  for  additional 
electric-liglit  wiring  and  lilting  at  their  Tame-street  Institution. 
Particuhirs  from  .Mr.  Hargreaves,  Union  Uffices,  All  Saints,  .Mane  liester. 

Tenders  aiv  ivquiivil  by  l''<d),  2S  for  a  10-ton  overhead  liand-puwer 
travelling  crane  for  ManciiksterEU  i  Iricity  Oepartment.  Spicification, 
&c.,  from  Mr.  K.  E.  Hughes,  Town  Hall,  .Manchester. 

Di'Bi.lN  Electricity  Sujjply  Coniniiltce  require  tenders  by  Feb.  '22  for 
supply  and  eivction  of  .seven  truck-ty  |ii'  switch  cubicles  for  use  on  tline- 
phase  r),000-volt  network. 

The  Commission EKS  ok  H.M.  VVouks,  &c.,  invito  tenders  by  Feb.  :;i 
for  supply  of  electric  bell  fittings  for  si.\  months.  Forms  of  tender  from 
the  Controller  of  Supplies,  Charles-street,  Westminster,  S.W.I. 

SouTii.\MrTov  Harbour  Board  require  tenders  by  Feb.  2C  for  six  or 
12  months'  supply  of  electrical  stores,  oils,  &c.  Forms  of  tender  can 
be  obtained  at  the  Board's  offices.  Town  Quay,  Southampton. 

Tcndi-rs  aiv  wanted  by  .March  1  for  additional  electric  fittings  for  the 
County  Sanatorium,  .\i.mklky,  Herts.  Specification  can  be  seen  at  the 
office  of  the  Comity  Surveyor,  High  Town,  Hereford. 

The  COM.MissioNEB-s  of  H.M.  Wouks,  &e.,  invite  tendei'S  by  .March  2 
for  the  supply  of  electric  lamps  for  six  or  13  months.  Forms  of  tender 
from    the    Controller   of    Su])plies,    King    Charlcs-stit-et,    S.W.  1. 

BEr.FAST  Tramways  Committee  want  tenders  by  Feb.  26  for  stores, 
including  electrical  accessories,  copper  strip,  cable,  lamps,  insulating 
tapes,  carbon  brushes,  &c.     Forms  of  tender  from  the  General  Manager. 

Bekmoxdsev  (London)  Guardians  require  tenders  by  March  3  for 
six  months'  supply  of  stores,  including  electric  lamps  (item  71).  Forms 
of  tender  fi-om  the  Clerk.  283,  Toolcy -street,  S.E.I. 

Stockton-ox-Tkes  Electricity  (.'ommittee  require  tenders  for  six 
months'  sup[ily  of  stores.  Forms  of  tender.  &c.,  from  the  Electrical 
Engineer. 

Larxe  Urban  Council  require  tenders  by  March  3  for  lighting  the 
district  by  gas  or  electricity  from  Sept.,  1021,  to  April,  1922,  inclusive. 
Forms  of  tender  from  the  Clerk,  Town  Hall,  Larne. 

Belfast  Tramways  Committee  also  want  quotations  from  stock 
of  two  'iW  kw.  compound -wound  converters,  to  give  500-550  volt  con- 
tinuous current.  The  a.c.  supply  is  three-phase  50  a/,  6,000  volls. 
(Quotations  are  to  be  sent  to  the  City  Electrical  Engineer. 

Diui.is  Electricity  Committee  want  tenders  by  Feb.  22  for  repair 
of  1.200  amji-hour  battery  and  for  supply  (or  supply  and  laying)  of 
e.h.p.  and  l.p.  cables,  and  sujiply  of  tnjughing.  section  pillars  and 
joint  bo.\es.     Forms  of  tender,  iSc,  from  the  Cit}'  Electrical  Engineer. 

Aberdare  Urban  Council  require  tenders  by  March  4. for  supply  of 
cable,  meters,  joint  boxes,  electric  lamps,  &c.,  for  one  year. 
Spceitications,  &c.,  from  the  General  Manager  of  the  Electricity  and 
Tramways   Department. 

Pketokia  (Transvaal)  mimicipality  require  tenders  by  March  10  for 
one  20  ton  overhead  crane,  six  boilers  to  evaporate  18,000  lb.  an  hour 
each  at  350  lb.  pressure  ;  three  3,000  kw.  steam  turbo-generators,  con- 
densing plants,  five  750  kw.  converters.     Specifieation  from  Town  Clerk. 

Tenders  are  invited  in  connection  with  the  electrification  of  the  C.A.PB 

TOWN-SlMONSTOWN    and     DURB.iN-PlETERMARITZBtJRG     RAILWAYS,    for 

the  supply  of  turbo-alternators,  boilers,  condensing  plant,  passenger  and 
freight  locomotives,  motor  coaches  and  underframes,  motor  bogies, 
electrical  eq\iipment  of  coaches,  sub-station  equipment  and  transformers. 
Spscifications  and  forms  of  tender  from  the  High  Commissioner  for  the 
Union  of  South  Africa,  32,  Victoria-street,  London,  S.W.,  or  the  General 
Manager,  .Johannesburg.  Further  technical  information  can  be  obtained 
from  the  consulting  engii\eers,  Messrs.  Merz  &  McLellan,  32,  Victoria- 
street,  London,  S.W.I.     Tenders  to  the  High  Commissioner  by  Maj'  3. 

The  Electricity  Commissionees  of  Victoria  (Australia)  invite  tenders 
for  the  supply  of  plant  and  material  required  for  the  Morwell  Power 
Scheme,  including  25,000-12,500  kw.  turbo-alternators,  600  kw.  turbo- 
alternators,  transformers,  switchgear,  cables,  transmission  steel  tofrers, 
Btecl  telephone  poles,  &c. ;  also  for  telephone  wire  (specification  45) 
and  pin  type  Insuators  (4(i).  Tender  forms  and  specifications  can  be 
obtained  from  the  Agent-General  for  Victoria,  Victoria  House,  Melbourne- 
place,  Strand,  London,  W.C.2,  and  drawings  can  be  seen  at  the  offices  of 
Messrs.  John  Coates  &  Company,  Ltd.,  consulting  engineers,  at  the  same 
address.  Tenders  by  noon.  March  31.  to  Mr.  R.  Liddelow,  secretary, 
Electricity  Commissioners,  673,  Bourke-street  West,  Melbourne. 

Tenders  are  invited  up  to  March  21  for  the  supply  and  delivery  to  the 
Postmaster-General's  Dept.,  State  of  New  South  Wales,  of  telephone 
and  telegraph  apparatus,  testing  instruments  and  switchgear  parts 
(Schedule  814) ;  up  to  March  29  for  the  supply  to  the  Postmaster- 
General's  Dcpt.,  State  of  Western  Au.stralia,  of  telegraph  materials 
(Schedule  333),  and  to  April  5  for  the  supply  and  erection  of  accumu- 
latora,  &c.,  at  the  Telegraphic  Office,  Eucla  (Schedule  W.  A.,  647),  and 
up  to  March  30  for  supply  of  switchboard  apparatus  and  parts 
(Schedule  515),  to  the  Postmaster-General's  Dcpt.,  State  of  Queens- 
land; and  also  up  to  March  2  for  the  supply  and  delivery  to  the 
Austrauan  Postmaster-General's  Department,  State  of  South 
Australia,  of  (a)  telephone  parts  (Schedules  558  and  559) ;  and  (b) 
telegraph  and  telephone  materials  (Schedule  560).  Forms  from  High 
Commissioner  for  Australia,  406,  Australia  House,  Strand,  W.C.2. 


Patent   Record. 


SPECIFICATIONS  PUBLISHED! 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburh,  Ellis  &  Co.,  Chartered  Patent  Agents. 
70  and  72,  Chancery-lane,  London,  W.C. 

Complete  Specifications, 
7,766/14  HocHSTADTEK.     Electrical     conductors     (27/3/14.    Convention     date     not 

18,042  KiENZLE.     Electrically-driven  turret  lathes  and  like  machines.    (1/8/13.) 
126,629  Leblanc.    Apparatus  for  indicating  the  operation  of  the  ignition  in  internal- 
combustion  engines.    (5/2/18.) 
132.265  Weismann.     Electric  control  machanisms.    (10/8/17.) 
132,538  Buckley  &  Buckley.    Starting  rheostats  for  electric  motors.    (13/9/18.) 

135.506  Sperry  Gyroscope  Co.    Arc'lamps.    (20/11/18.) 

138,604  CoHPAGiiiE  FkanSaise  des  Metaux.  Electric  induction  furnaces,  (7/2/19.) 
1.38,929  Compagnie  Generale  d'Electricite,  Portable  electric  lamps,  (27/5/16,) 
139,160  Rader  &  Aktieselskabet  Zihk,     Electric  furnaces  for  the  production  of  zinc. 

(15/2/19.) 
140,785  LjiNDis  &  Gyr  Akt.  Ces.    Means  for  measuring  wattless  power  or  watt  eM 

consumption  in  alternating  current  circuits.     (25,3/19.)    (Addition  to  3.856/15. 
142.432  Madsen.     Electro-deposited  metals.    (26/4/19.) 
142,494  GALLO&  ViLLARBOiTo,     Electric  Switches.    (29/4/19.)     . 
143,830  Western  Electric  Co.  &  Deakin.    Automatic  telephone  exchange  systems. 

145.507  Siemens-'Schuckerwerke.     Electrical  switches  or  liquid  starters,    (30/8/18.) 
145,690  Martinetto.    Cut-out  switch  for  electric  polyphase  alternating  current  circuits. 

(15/10/15.)  .  ■  u    ^      , 

145,723  Keupp  Akt.  Ces.  Distant  control  of  apparatus  in  accordance  with  the  elec- 
trically-transmitted movements  of  a  pointer  or  the  like.    (30/9/16.) 

145,729  Krupp  Akt.  Ges.  Distant  control  of  apparatus  in  accordance  with  the  elec- 
trically-transmitted movements  of  a  ponter  or  the  like.    (18/5;  15.1 

146,315  Krupp  Akt.  Ges.  Distant  control  of  apparatus  in  accordance  with  the  elec- 
trically-transmitted movements  of  a  pointer  or  the  like.  (6/11/16.)  (Addition 
to  145,729.) 

147.088  MuNz.    Voltage-regulator.    (4/4/19.) 

148,451  Optische   Anstalt  C.   P.   Goerz,   Akt.   Ges.    Arc  lamps  for  searchlights. 

154,950  Hall.    Coin-collecting  means  for  telephone  services.    (30/7/19.    Addition  to 

149,.'i61  ) 
154,967  Haslam  &  Stretton  &  Stretton.    Miners'  electric  safety  lamps.    (22/4/20.) 
154,978  Craufurd  &  Doughty-Wylie.    Method  and  apparatus  for  electric  signalling 

through  water — for  example,  between  or  with  ships  thereon.    (1/9/19.) 
154,982  Round.    Valves  used  for  wireless  transmission.    (3/9/19.) 
154,985  B.T.-H.  Co.     (G.E.  Co.)     Electric-welding  apparatus.     (3.'9,I9.) 
154.991  B.T.-H.  Co.    (G.E.  Co.)     Incandescent  lamps  and  similar  articles  (4,9/19.) 

Comprises  a  method  of  manufacturing  incandescent  electric  lamps  and  similar 
articles,  which  consists  in  fusing  the  glass  at  a  point  where  the  end  of  an  exhaust 
tube  and  the  neck  of  a  bulb  are  in  juxtaposition  with  one  or  more  wires  extending 
these  through,  thereupon  inserting  a  cool  refractory  body  to  maintain  or  form  a 
passage  from  the  bulb  to  the  exhaust  tube,  and  clamping  the  body  of  glass  about 
the  wire  or  wires  and  the  refractory  body. 
155,017  B.T.-H.  Co.  (G.E.  Co.)  Cooling  devices  for  electric  transformers  and  the  like 
apparatus.    (8/9/19.)  ,    .  ,,,„„„ 

155,038  B.T.-H.  Co,  &  Carter.     High-speed  electric  or  other  locomotives.    (16/9/19. 

Addition  to  128.106.) 
155,061  B,T.-H  Co.    (G.E.  Co.)     High-frequency  alternators.    (26,9,19.) 
155,071  Oldham,  Oldham  &  Oldham.    Galvanic  batteries.    (9/10/19.    Cognate  appli- 
cation. 6.654/20.)  .    ,      , 
155.088  Automatic  Telephone  Mfg.  Co.    (Automatic  Electric  Co.)    Coin-freed  pre- 
payment devices  for  telephone  systems.    (31/10/19.)  .    . 
155.095  Hawkins,  Hanstock,  Higgs  &  Ferranti  Ltd.    Generation,  transmission  and 

distribution  of  electricity.  (11/11/19.) 
155.118  Levin.  Electrolytic  cells.  (31/12/19.) 
155,123  Sterling  Telephone  &  Electric  Co.  &  Bell,     Indicators  or  annunciators. 

(2/1/20.)  .  ,         V    .. 

155,136  iMRAY.  (Bosch  Akt.-Ges.)  Electric  starting  devices  for  internal-combustion 
engines.    (29/1/20.)  ,.,„,„r., 

155.148  Hamilton,    Insulating-protectorsfor  the  ends  of  electric  conductors.  (17/2/20.) 

155.149  Simpson.    Cross-arms  for  supporting  electric  insulators.    (17/2/20.) 
155,155  Douglas.     Electric  couplings.    (2/3/20.) 

155.317  Montgomery.     Electric  resistance  for  medical  purposes.    (28/6/19.) 
155.328  General  Electric  Co.  &  Gossling.    Circuits  for  amplifying  electric  currents. 
(14/8/19.)                                .  ,  .       ,      . 

Comprises  a  method  of  amplifying  variations  in  electric  potential  in  circuits 
subject  to  periodic  or  non-periodic  changes  of  voltage,  by  the  use  of  three  electrode 
thermionic  valves  or  the  like  connected  in  cascade,  wherein  a  current  limiting  device, 
or  devices,  is,  or  are,  used  in  the  output  circuit  of  each  unit  of  the  amplifier,  whereljy 
the  point  in  the  output  circuit  of  one  unit  which  is  connected  directly  to  the  grid 
or  input  terminal  of  the  succeeding  unit  can  be  maintained  at  any  desired  potential 
with  respect  to  the  output  terminal  of  the  first  unit,  whatever  may  be  the  position 
of  the  other  direct  connections  between  the  terminals  of  the  successive  units. 
155.330  Frahklin.  Aerial  systems  employed  in  wireless  telegraphy  and  telephony. 
(14,8/19.)  

APPLICATIONS  FOR  PATENTS 

July  12,  1920. 

20.963  HuTH.    Transmitting  undamped  electric  vibrations.    (21/7/17,  Germany.) 

20.964  HuTH.    Ck>nnection  for  obtaining  a  strengthening  of  wireless  messages.    (16/1/17 

20.965  LoEWE.    Mode  of  putting  in  circuit  of  audion  receivers.    (18/4/18,  Germany.) 

20.992  LX5EWE.    Apparatus  for  wireless  transmission.     (26/10/18,  Germany.) 

20.993  HuTH.     Wireless  telegraphy  and  telephony.    (18/8/17,  Germany.) 

20.994  Alloemeine  Elek.  Ges.    Three-arm  choking  coil.     (17/9/14,  Germany.) 

20.995  Loewe.     Receivers  with  strengtheners.    (18/4;'18,  Germany.) 

20.996  HuTH.    Process  for  expelling  gases  from  metal  bodies,  &c.    (21/2;'17,  Germany.) 

20.997  HuTH.    Arrangement  for  receiving  electric  oscillations.    (26/4/19,  Germany.) 

21.003  Huth.    Receiving  connection  with  vacuum  tube.    (13/10/17,  Germany.) 

21.004  West&Page.    C^jntacts  for  switches,  &c. 

21,023  Thorpe.     Electrolytic  devices  for  use  with  meters,  switches,  &c. 
21,027  British   Electric  Transformer  Co.  &  Roothaah.    Cloils  for  static  trans- 
formers. 
21.040  Tanaka.    Armatures  of  electric  rotating  machines.    (11/7/19,  Japan.) 
21,047  Luftfahrzenobau  Schutte  Lanz.  Electromagnet  for  locking  devices.  (17,10/16 

Germany.) 
21,051  SiEURiN.    Carbon  electrodes.  ,  ,.,  ,o  ,-  \ 

21,056  Alloemeine  Elek.  Ces.    Driving  system  for  a.c.  motors.    (31. 12, 18,  Germany.) 
21,060  Loewe.     Vacuum  tube.     (20  4i  18,  Germany.)  . 

21,077  Alloemeine  Elek.  Ges.    Coin-freed  meter  for  electricity.    (19, 9  J4,  Germany.) 
21  ,078  Alloemeine  Elek.  Ges.    Cxjin-freed  meter  for  electricity.    (4/7, 17,  Germany.) 
21,092  LlPKE.     Heating  running  water  by  electricity.     (25/4/14,  Germany.) 
21,094  Ebner.    Talking  machine  with  electric  impulsion. 

July  13,  1920.  . 

21.103  Howard.    Electrical  transmission  over  wires  or  by  wireless  of  pictures,  sc. 
21.106  Branson.    Vehicle  and  starting. 
21,113  Taylor.     Long-distance  electric  power  transmission. 
21,139  Lye.     Electrically  bonding  metallic  circuits. 
21.149  Wade.    (Concordia  Elek.  A.  G.).    Portable  electric  lamps. 

21.178  deCossinck.     Electric  oropulsion  of  ships. .  (15  7  19,  France.) 

21.179  Radio  Cxjmmunication  Co.  &  Ree  &  Turner.    Three-electrode  ionic  tubes. 
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Companies'   Reports,   &c. 


YORKSHIRE  ELECTRIC  POWER  COMPANY. 

Mr.  A.  G.  Lupton,  who  presided  over  the  annual  meeting  on  Tuesday, 
said  the  report  and  accounts  showed  the  sound  progress  of  the  Company. 
Owing  to  the  slump  in  every  industry  many  customers  were  working 
short  time,  but  the  reduction  in  their  demands  for  current  had  been  more 
than  taken  up  by  new  consumers  and  the  increase  of  revenue  had  met 
the  great  increases  of  costs  of  fuel  and  labour  and  enabled  the  same 
dividend  (8  per  cent.)  to  be  paid  on  the  ordmary  share  capital,  with  a 
larger  carry  forward.  The  issue  of  £230,000  debentures,  sanctioned  in 
February  last,  had  all  been  taken  up  and  had  strengthened  their  position. 
Since  the  inception  of  the  Company  it  had  been  their  policy  to  advance 
cautiously,  increasing  the  plant  and  extending  mains  as  the  demand 
grew.  The  issue  of  shares  last  summer  enabled  extensions  to  be  made 
which  were  beginning  to  bring  a  return  and  which  would  result  in  good 
increases  in  the  sale  of  current  during  1931  and  following  years.  The 
Company  had  446  miles  of  mains  convejdng  current  to  104  distributing 
sub-stations  and  was  giving  supply  in  the  areas  of  84  local  authorities. 
Bl-lk  Supply. 

In  addition  to  direct  supply  to  steel  works,  tramways,  ship  yards, 
collieries,  textile  factories  and  other  industries,  the  Clompany  was  girinf 
bulk  supply  to  the  holders  of  40  prorisional  orders  for  distribution  in 
their  areas.  Working  agreements  were  in  operation  with  Bradford, 
Sheffield,  Rotherham,  Dewsbury  and  Batley.  Their  mains  were  on  the 
point  of  being  coupled  up  with  those  of  Sheffield  at  the  Southern  ex- 
tremity of  their  area,  whilst  they  were  already  giving  supply  in  Otley 
on  the  northern  boundary,  Todmorden  at  the  western  extremity,  and 
Pontefract  on  the  east.  They  hadaseparate  supply  to  Ctoole  and  Selby 
from  the  colhery  station  at  Thorne,  which  they  hoped  would  in  a  little 
time  be  coupled  up  to  their  Pontefract  Mains.  That  was  not  a  bad 
record  for  less  than  20  years  of  existence,  especially  when  one  remem- 
bered that  in  spite  of  the  long  distance  apart  and  scattered  nature  of  the 
population  served,  the  prices  charged  to  the  consumers  for  power  and 
light  were  quite  as  low  as  those  in  the  densely  populated  cities  in  the 
West  RiiUng  which  had  their  own  well  equipped  generating  stations. 

Statutory  Restrictions. 
They  had  tried  in  va'n  to  get  amended  the  restriction  ujion  the  use  of 
their  current  for  lighting  purijoses,  which  prevented  the  supply  to  house- 
holders in  the  more  scattered  portions  of  the  'area  where  it  would  not 
pay  anyone   to   obtain  a  distributing   order.     Though  they  were  not 
permitted  to  supply  direct  for  lighting  if  the  householder  asked  for 
current  to  run  a  sewing  machine  or  a  flat  iron,  or  perhaps  to  light  his 
aiter  dinner  cigar,  in  that  case  he  could  also  use  the  current  to  light  the 
premises  in  which  he  used  the  power.    Tlieir  Corajjany  had  ahvaj-s  stood  for 
the  generation  of  electricity  on  a  large  scale  upon  the  coal  fields,  utilising 
the  waste  heat  from  steel  works  and  coke  ovens  wherever  available  and 
conveying  the  electric  current  by  high  tension  mains  to  the  cities  and 
villages  where  it  was  required  for  driving  factories  and  works  and  for 
pubUc  supplj-.     Their  record  showed  howmuch  they  had  already  accom- 
plished, but  it  had  been  in  the  minds  of  some  of  them  that  another  20 
years  would  see  their  Company  joining  its  mains  with  those  to  the  North, 
West  and  South,  so  that  there  might  be  an  unbroken  supply  from  New- 
castle through  Yorksliire  down  to  Birmingham  and  Rugby  and  stretching 
out  a  hand  on  either  side  to  Lancashire  and  Lincolnshire,  not  only  for 
factories  and  householders,  but  also  for  the  railways  when  they  were  ready. 
Joint  Authorities. 
He  expressed  disappointment  at  the  scheme  put  forward  to  cut  off  the 
collieries  and  iron  works  of  the  South  Yorkshire  coal  field  from  the 
factories  and  other  industries  in  the  northern  part  of  the  West  Riding. 
It  was  dangerous  to  prophesy,  but  it  was  possible  that  not  many  years 
would  elaijse  before  coal  would  cease  to  be  burnt  under  boilers  as  at 
present,  but  would  all  be  subjected  to  scientific  treatment  in  coke  ovens, 
the  valuable  bye-products  extracted,  and  only  the  waste  gases  used  for 
the  generation  of  electricity.     Municipal  management  might  be  necessary 
for  many  purposes,  such  as  the  control  of  the  streets  and  even  for  local 
distribution  of  electricity  within  its  area,  but  the  scientific  treatment 
of  coal  and  its  bye-products  and  the  provision  of  capital  for  the  purpose 
would  be  much  better  left  in  the  hands  of  the  industry  itself.     If  the 
municipalities  de-sired  to  assist  in  such  undertakings  outside  their  own 
areas  by  the  provision  of  capital  there  was  no  reason  why  they  should  not 
apply  for  powers  to  invest  their  funds  in  the  power  Company  and  so  get 
a  share  in  its  management.     Their  Company  was  to  a  large  extent  repre- 
sentative of  the  local  industries  ;  they  had  put  up  a.  considerable  part  of 
its  capital  and  more  than  half  of  the  Board  were  large  consumers  of  its 
current.    Unfortunately  at  present  the  Company  was  prevented  from  going 
forward  with  the  station  at  Ferrybridge,  which  was  urgently  needed  and 
would  take  two  or  three  years  to  build.     If  the  proposals  for  Nationali- 
sation had  not  intervened  the  station  would  now  be  well  on  the  way,  and 
the  first  expenditure  involved  of  a  million  or  so  on  labour  in  the  district 
and  in    British   Engineering  shops   would   have   been   some   assistance 
towards  solving  the  problem  of  unemployment.     Mr.  Lupton  went  on 
to  criticise  the  proposals  which  will  be  submitted  to  the  Electricity  Com- 
missioners.    The  production  of  electricity  on  a  great  scale  and  its  dis- 
tribution throughout  a  wide  area  could  not  be  carried  on  with  success 
by  any  petty  parochial  schemes  which  really  did  not  even  begin  to  realise 
the  possibiUties  of  the  future,  though  to  carry  them  out  on  the  lines 
propased  would  involve  the  expenditure  of  millions  of  capital,  whilst  there 
was  nothing  of  any  kind  in  them  which  was  not  already  being  adeciuately 
done  by  the  Company  without  any  charge  upon  either  the  taxes  or  rates. 


The  chairman  concluded  by  paying  a  well-deserved  tribute  to  the 
skill  and  capacity  of  Mr.  Woodhouse  and  his  staff.  The  development 
of  the  electricity  supply  industry  would  call  more  and  more  for  well- 
trained  engineers  whose  scientifie  knowledge,  ability  and  character 
fitted  them  to  bring  to  a  solution  the  many  problems  of  electricity  supply 
on  a  large  scale.  It  was  a  field  for  educated  men  which  presented  good 
prospects  ;  it  was  one  of  the  most  progressive  branches  of  engineering, 
and  should  prove  not  only  an  engrossing  but  a  remunerative  profession 
to  many  of  the  graduates  in  science  of  our  principal  Universities. 

At  the  annual  meeting  of  the  Dublin  United  Tr.^j^ays  Company", 
Ltd.,  last  week  the  chairman  (.Mr.  L.  Waldron)  said  the  effects  of  curfew 
represented  a  loss  of  about  2,000,000  passengers  per  annum. 

A  dividend  of  5  per  cent,  has  been  declared  on  the  ordinary  shares  of 
the  Smithfield  Markets  Electric  Supply  Company-,  Ltd.,  for  the 
past  year,  the  amount  carried  forward  being  £747. 

The  accounts  of  the  Tyneside  Tramways  &  Tramroads  Company 
for  the  past  half-year  show  a  divisible  balance  of  £3,097.  A  final  divi- 
dend of  3  per  cent,  is  proposed,  making  4  jjer  cent,  for  the  year,  and 
carrj'ing  forward  £488. 

The  directors  of  the  North  London  Railway'  Company*  have  declared 
a  final  dividend  of  3  per  cent,,  making  5i  per  cent,  for  the  year  1920. 
The  sum  of  £10,000  is  placed  to  reserve  and  £14,565  (against  £13,661) 
carried  forward. 

The  net  revenue  of  the  City  of  Buenos  Aires  Tramways  Company 
for  1920  was  £08,940,  and  the  directors  recommend  a  final  dividend  of 
Is.  3d.  per  share  (making  5s.  per  share),  placing  £3,000  to  general  amorti- 
sation fund  and  carrying  forward  £3,940. 

Subject  to  audit,  the  directors  of  W.  T.  Henley's  Telegraph  Works 
Company,  Ltd.,  have  decided  to  recommend  a  final  dividend  on  the 
ordinary  shares  issued  prior  to  the  1st  Jan.,  1921,  of  2s.  per  share  (less 
tax),  making,  with  the  interim  dividend  of  Is.  per  share  jjaid  in  September 
last,  3s.  per  share  for  the  past  year. 

The  report  of  the  Westminster  Electric  Supply*  Corpn.  states  that, 
after  allowing  for  dejireciation,  sinking  fund  and  other  charges,  the 
balance  available  is  £70,381,  less  second  half-year's  dividend  on  pre- 
ference shares  (£12,375),  leaving  £58,006.  The  board  recommends  a 
dividend  at  rate  of  12  per  cent,  per  annum,  less  tax,  making  10  per  cent, 
for  the  year,  carrying  forward  £12,698. 

The  accounts  of  the  Cambridge  Electric  Supply  Company,  Ltd., 
for  1920  show  a  total  profit  of  £9,584,  which,  added  to  £2,382,  brouglit 
forward,  makes  £11,966.  After  deducting  debenture  and  other  interest 
(£2,096)  and  placing  £3,000  to  depreciation  fund,  the  balance  is  £6,870. 
The  directors  recommend  payment  of  a  dividend  of  5  per  cent,  for  the 
year,  absorbing  £4,758,  and  leaving  £2,112  to  carry  foi-ward. 

The  Tyneside  Tramways  &  Tramroads  Company'  rejjorts  that  the 
surplus  of  receipts  over  expenses  for  the  half-year  to  Dec.  31  last  was 
£3,340,  and  the  balance  brought  forward  was  £1,011.  It  is  proposed  to 
pay  a  final  lUvidend  on  the  ordinary  shares  at  rate  of  3  per  cent,  per 
annum,  making  4  per  cent.,  carrying  forward  £488.  Traffic  receipts 
show  an  increase  of  £2,051,  and  for  the  war  an  increase  of  £6,579,  but 
the  increased  costs  of  operation  exceeded  this. 

The  accounts  of  the  Tottenham  District  Light,  Heat  and  Power 
Company  for  1920  show,  after  pajong  the  full  statutory  dividend  for  the 
half-j'ear  ended  June  30,  and  providing  for  interest  and  standing  charges, 
an  available  balance  (including  £7,151  brought  forward)  of  £26,347.  It 
is  proposed  to  pay  a  final  statutory  dividend  at  rate  of  5  per  cent,  per 
armum  on  the  preference  stock,  3i  per  cent,  on  "  A  "  stock,  and  2|  per 
cent,  per  annum  on  "  B  "  stock,  carrying  forward  £13,174. 

Mr.  John  Owen,  who  presided  over  the  meeting  of  the  Great  Okme 
Tramway  Company  last  week,  said  that  for  some  time  the  directors 
had  been  convinced  of  the  feasibihty  of  converting  the  system  of  traction 
from  steam  to  electric,  but  they  could  only  obtain  electric  power  through 
the  Council,  who  were  not  now  in  a  position  to  guarantee  a  supply. 
From  outside  sources  the  directors  were  aware  that  the  Council  were  in 
negotiation  with  the  North  Wales  Power  &  Traction  Company  with  a  view 
to  getting  power  in  bulk.  The  directors  had  no  official  information  on 
the  point,  but  what  was  going  on  between  the  Council  and  the  company 
seemed  more  like  a  game  of  '*  hide  and  seek  "  than  negotiations. 

The  traffic  receipts  of  the  London  Electric  Railway  Company  for 
1920  were  £1,716,476,  and  the  miscellaneous  receipts  £134.936,  a  total 
of  £1,851,412.  The  expenditure  was  £1J387,294  ;  interest,  rentals  and 
other  fixed  charges  required  £286,266,  the  appropriation  to  reserve 
£45,000,  and  the  dividend  on  the  preference  stock  £126,947.  The 
interim  dividend  paid  in  August  last  on  the  ordinary  shares  was  J  per 
cent.,  and  absorbed  £11,660,  leaving  £115,630  available,  out  of  which  the 
directors  recommend  payment  of  a  final  dividend  for  the  year  of  1  per 
cent.,  making,  with  the  interim  dividend,  1^  per  cent,  for  the  year, 
leaving  £22,350  to  be  carried  forward,  compared  with  Ij  per  cent,  for 
1919,  and  a  balance  of  £20,942.  The  capital  expenditure  for  the  year 
was  £88,404.  A  comprehensive  scheme  for  the  adjustment  of  and 
increase  in  the  fares  was  put  into  operation  on  Sept.  26  last. 

The  total  net  income  of  the  City  &  South  London  Railway  Com- 
pany for  1920  was  £138,389,  and  after  adding  balance  brought  forward 
and  deducting  interest  and  fixed  charges,  placing  £25,000  to  reserve  and 
l)aying  the  dividends  on  the  preference  stocks,  the  balance  available  is 
£41,020.  The  interim  dividend  paid  in  August  last  on  the  consolidated 
ordinary  stock  was  J  per  cent,,  and  absorbed  £3,700,  leaving  £37,320, 
out  of  which  the  directors  recommend  payment  of  a  final  dividend  on 
the  stock  of  IJ  per  cent.,  making  H  per  cent,  for  the  year,  leaving 
£18,820  to  be  carried  forward.     Owing  to  the  financial  stringency  the 
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directoi-s  have  nut  hccn  nbli'  to  take  any  steps  tciwiuds  the  iriDnstiiK'- 
tion  and  rc-rniii|iMiiMit  i>i  tlir  railway.  This  is  a  nuuh  ni-i'deil  improve- 
ment,  and  shi>uld  lie  undertaken  as  soon  as  conditions  will  permit. 

The  traffic  receipts  of  the  Central  London  Railway  Company  for 
1920  were  £.")2o,08U,  and  the  miscellaneous  receipts  £73.317,  a  total  of 
£.")98,40().  T'he  cxp/nditun-  amounted  to  £485,132;  interest,  rentals 
and  other  lixeil  eharj;es  ahsorhrd  £.")J,(I7I,  and  after  placing  £20.000  to 
reserve  and  paying  the  dividend  on  the  preference  stock  (£21,000),  the 
balance  is  £82,(JGO.  The  interim  dividend  of  }  per  cent,  on  the  ordinary 
stock  and  of  i  per  cent,  on  the  iinferred  ordinary  stock,  which  was  paid 
in  August  last,  absorbed  £7,500,  leaving  £75,101,  out  of  which  the 
directors  recommend  a  (inal  dividend  of  2  per  cent,  on  the  ordinary  and 
of  3i  per  cent,  on  tlu*  preferred  ordinai-v  stock,  together  with  a  (li\idcnd 
of  .J  percent,  on  the  deferred  ordinary  stoik,  making  2J  per  cent,  on  the 
ordinary  and  4  per  cent,  on  the  preferred  ordinary  stock  for  the  year, 
leaving  £15,1(50  to  be  carried  forward.  Until  further  experience  of  the 
increased  fares  introduced  in  September  last  has  been  obtained,  it  i.s  not 
possible  to  .say  definitely  that  the  present  fares  will  jirovide  a  sullieient 
revenue  for  the  working  expenses,  cHieiently  maintaining  and  renewing 
the  undertaking,  and  a  reasonable  return  on  ea])ital,  although  the  results 
8)  far  are  u|i  to  expectations.  The  works  in  connection  with  the  elec- 
trification of  the  Ealing  and  Shepherd's  liush  line  of  the  tlreat  Western 
Railway  have  been  completed,  and  the  company's  trains  commenced 
running  into  Ealing  Broadway  on  Aug.  3  last. 

The  revenue  account  of  the  Sorrn  Metropolitan  Electric  Lic.iit 
AND  I'owKH  Company,  lyri).,  for  1020  shows  a  credit  balance  of  £82,821, 
which,  with  £12,323  brought  forward,  and  £1.001  Us.  Od.,  the  dividend 
of  10  per  cent,  per  annum  on  the  Conii>any's  holding  in  the  West  Kent 
Electric  Company,  for  the  year  1019,  nuikcs  a  total  of  £9(i.l40.  .'\fter 
deducting  £13.801  for  interest  on  debenture  stock  and  for  other  interest, 
and  £7,912  for  interim  dividends  on  the  preference  shares,  there  remains 
£72,373,  which  the  direetor.s  recommend  be  dealt  with  as  follows  : — 
In  paying  final  dividends  to  Djc.  31,  1920,  on  the  7  percent,  cumulative 
first  prefcrenee.  £5.021  ;  and  on  0  per  cent,  cumulative  second  ])refercnee 
share's,  £2.891  ;  in  placing  to  credit  of  depreciation  fund,  £23,(100  ; 
to  credit  of  reserve  account,  £10,000  ;  in  paying  a  dividend  of  8  per  cent. 
on  the  ordinary  shares  for  the  year,  £13.200  ;  leaving  £18,260  to  be 
carried  forward.  Despite  the  unfavourable  conflitions  which  i)revailed 
during  the  year,  the  business  shows  a  satisfactory  improvement.  The 
business  of  the  West  Kent  Electric  Co.mpany  has  also  improved, 
and  a  dividend  of  10  per  cent,  for  1920  is  recommended.  Lieut. -Col. 
Montagu  Cradock,  C.B.,  C.M.G.,  has  been  elected  a  director. 

The  directors  of  Messrs.  Bruce  Peebles  &  Company,  Ltd.,  report 
that  the  pixjfit  for  1920,  including  interest  on  investments  and  transfer 
fees,  and  after  deducting  income  tax,  administration  expenses  and  the 
amount  required  for  debenture  service,  amounts  to  £74,714,  to  which 
must  be  added  £5,401  from  last  year,  making  £80,170.  There  has  been 
])laeed  to  reser%'e  for  excess  profits  duty  and  corporation  profits  tax 
£35.000,  to  tleprcciation  reserve  £8,000,  and  to  general  reserve  account 
.£10,000,  leaving  a  balance  of  £27,176.  The  dividend  at  li  per  cent,  per 
annum  paid  on  the  preference  shares  for  the  half-year  to  .June  30,  1920, 
required  £1.915;  The  directors  recommend  payment  of  a  dividend  on 
the  preference  shares  for  the  half-year  ended  Dec.  31  a-t  7^  per  cent,  per 
annum,  and  a  further  dividend  at  '2h  per  cent.  ])er  annum  for  the  year, 
making  up  the  full  dividend  of  10  per  cent.,  and  a  dividend  on  the  ordi- 
nary shares  for  the  year  at  10  per  cent,  carrj-ing  forward  £5,823. 

The  works  have  been  fully  employed  during  the  j'car,  and  the  result  is 
satisfaotory.  The  prospects  for  the  current  year  are  also  good.  It  is 
proposed  to  issue  the  balance  of  the  authorised  share  capital — 36,469  in 
ordinary  shares — and  the  ordinary  shareholders  will  be  invited  to  sub- 
scribe for  same  at  par,  less  a  commission  of  10  per  cent.  In  .June  last 
the  directors  appointed  Mr.  S.  E.  Bastow,  formerly  one  of  the  joint 
managers,  and  subs.xjuently  chief  engineer  to  tlie  British  Dyestuffs 
Corpn.,  Ltd.,  to  be  managing  director  of  the  company.  The  directors 
have  also  approached  Mr.  .James  Watt,  W.S.,  with  a  view  to  his  joining 
the  board,  and  he  has  decided  to  act,  if  appointed. 

The  directors  of  the  London  Electric  Supply  Corporation,  Ltd., 
report  that  the  profit  on  the  working  for  the  year  1920  is  £99.487,  against 
£9.5.240  in  1919.  Adding  amount  brought  forward  (£lUJOa)  and 
deducting  interest  on  temporary  loan,  &c.  (£1.379)  the  total  is  £109,608. 
After  meeting  interest  on  debenture  stock  (£23,494)  and  providing  for 
the  sinking  fund  for  redemption  of  debenture  stock  (£10..580).  the  balance 
is  £69,534.  The  board  propose  to  pay  a  dividend  of  6  par  cent,  on  the 
preference  shares  (of  which  an  interim  dividend  of  3  per  cent,  was 
paid  in  September),  absorbing  £26,952  and  a  dividend  of  21  per  cent, 
on  the  ordinary  shares  (£8,325),  to  place  to  reserve  £15,000,  to  contin- 
gencies £5,000,  leaving  to  carry  forward  £14.2.57. 

The  number  of  units  sold  amounted  to  47.300.351.  against  42,907,637  ; 
the  total  costs  per  luiit  sold  being  l-38d.  against  ri7d.  The  average 
receipt  per  unit  sold  (lighting  and  power)  was  l-81d.,  compared  with 
1-60(1.  The  directors  regret  to  report  the  death  during  the  year  of  Mr. 
R.  Stewart  Bain,  the  managing  dire<  to.'.  Mr.  O.  W.  Partridge,  the  chief 
engineer  and  manager,  has  been  app  linted  Managing  Dire-ctor  in  his 
place.  The  leading  Lcmdon  companies,  acting  in  association  with  the 
L.C.C.  and  the  Conference  of  Local  Authorities,  are  jireparina  a  technical 
scheme  for  the  L<mdon  district,  and  the  administrative  and  financial 
conditions  which  should  govern  the  creation  and  powers  of  a  .Joint 
Electricity  .Authority  are  having  the  careful  consideration  of  the  Com- 
panies. It  is  hoped  that  the  scheme  ultimately  adopted  will  be  such 
as  to  secure  the  best  use  of  existing  resources  and  eNpericnc-.  with  the 
object  of  producing  and  selhng  electricity  as  widely  and  as  cheaply  as 
possible. 


The  report  of  the  directors  of  the  iJT.  .James'  &  Pall  Mall  Electric 
LioHT  Company,  Ltd.,  for  1920  states  that  the  connections  which  at  the 
end  of  1919  were  18,902  kw.,  increased  during  the  year  to  19,904  kw., 
anil  13,510,297  units  were  supplied  to  consumers.  The  net  profits 
applicable  to  divi<lends  on  shares  amount  to  £28,309.  18a.  8d.  Adding 
balance  from  1919  (£8..576.  10s.  .5d.),  and  deducting  the  interim  divi- 
dends for  the  half-year  ended  .linie  30  at  rate  of  7  per  cent,  on  the  pre- 
ference shares  (£3,.500)  and  on  the  ordinary  shares (£7,000),  an  amount  of 
£20. .386.  15s.  Id.  remains  to  be  dealt  with.  The  directors  prop:jse  to 
]iav  a  dividend  at  rate  of  7  ]ier  cent,  on  the  preference  shares  (£3, .500), 
ami  a  dividend  on  the  i>rdinary  shares  for  the  second  half-year  of  8s.  6d. 
per  share',  making,  with  the  interim  dividend,  a  total  of  12  per  cent,  for 
the  year  (£17,00(1),  leaving  to  be  carried  forward  to  1921  £5.88(i.  15s.  Id. 

It  is  stated  that  a  majority  of  the  London  companies  (including  the 
company),  acting  in  associatioti  with  the  London  County  Council  and  the 
Conference  of  Local  .Authorities,  have  in  preparation  a  technical  scheme 
under  the  I'Tlectrieity  (Supply)  .\ct  which  they  propose  to  submit  for 
consideration  by  the  Klc'ctricily  Cconmissioners.  The  important  admini- 
strative and  financial  conditions  which  should  govern  the  creation  and 
])owers  of  a  Joint  Electricity  Authority  are  Imving  the  careful  considera- 
tion of  the  Associated  Companies,  in  view,  especially,  of  the  necessity  of 
safeguarding  the  interests  of  the  shareholders.  It  is  hoped  that  the 
sclieme  ultimately  put  forward  will  be  such  as  to  secure  the  best  use  of 
existing  resources  and  experience,  with  the  object  of  ])roducing  and 
selling  electricity  as  widely  and  as  cheaply  as  possible.  The  directors 
regre-t  the  loss  by  death  of  their  colleague,  Mr.  Marlborough  R.  Pryor, 
and  Mr.  Montague  Gluckstein  and  Mr.  Ilobert  H.  Benson  have  been 
appointed  directore. 

The  gross  receipts  of  the  Metropolitan  District  Railway 
Company  for  1920  were  £1,767,267  (incre-ase  £201,698),  and  after 
adding  Government  compensation  and  deducting  amount  paid 
into  the  Common  Fund,  the  total  is  £l,843,(i04,  and  the  expenses 
were  £1,509,272,  leaving  £334,332.  With  the  miscellaneous  receipts 
the  total  net  income  was  £539,840,  a  decrease  of  £25,771.  After 
.adding  balance  from  1919,  and  deducting  interest,  reserve  and 
dividends  on  guaranteed  and  first  preference  stocks,  the  balance  is 
£04,637,  a  decrease  of  £16,261.  The  interim  dividend  of  IJ  per  cent, 
paid  on  the  second  preference  stock  in  August  absorbed  £18,375,  leaving 
£46,262,  out  of  which  the  directors  recommend  payment  of  a  final  divi- 
dend of  1?  per  cent.,  making  3  per  cent,  for  the  year,  leaving  £20,537  to  be 
carried  forward,  compared  with  4  per  cent,  and  a  balance  of  £22,098  in 
1919.  The  capital  e.xpentliture  for  the  year  amoinited  to  £46,i595. 
Under  the  Fares  Act  of  1920  a  comprehensive  scheme  for  the  adjustment 
of  and  increase  in  the  fares  charged  on  the  railways  of  the  four  com- 
panies was  jrat  into  operation  on  Sept.  26  last.  Ordinary  fares  were 
increased  by  approximately  30  per  cent.,  and  workmen's  fares  and  season  , 
ticket  rates  were  also  increased.  The  effect  of  these  increases,  and  of 
the  cancellation  of  the  financial  arrangement  with  the  Government,  was 
felt  only  during  the  last  three  months  of  the  year.  On  the  other  hand, 
the  increased  working  expenses  prevailed  throughout  the  year.  Lentil 
further  experience  with  the  increased  fares  has  been  obtained,  it  is  not 
possible  to  say  definitely  that  the  present  fares  will  provide  a  sufficient 
revenue  for  the  working  expenses,  efficiently  maintaining  and  renewing 
the  undertaking  and  a  reasonable  return  on  cai)ita!,  although  the  direc- 
tors say  that  the  results  so  far  are  up  to  their  ex|)ectations.  The  rolling- 
stock  contractors  have  commenced  to  make  delivery  of  the  new  ears  of 
an  improved  type,  and  these  are  being  put  into  service  as  quickly  .is 
])ossible.  The  construction  of  a  new  subway  at  Charing  Cross  Station 
was  completed  during  the  year,  and  proved  to  be  a  great  public  con- 
venience. 


Ne'H'  Companies. 

The  following  list  has  been  compiled  from  information  supplied  to  us 
by  Messrs.  .Jordan  &  Sons,  Ltd.,  Company  Registration  Agents,  Chancery- 
lane,  London,  W.C.2.  : — 

ELCO  ELECTRIC  BIANUFACTDRING  COMPANY,  LTD.  (172,517.)— 
Private-  com]iany.  Reg.  .Jan.  £10.  Capital,  £12,0(10  in  £1  shares, 
to  carry  on  the  bu.siness  of  manufacturers,  factors  and  repairers  of 
switchboards  and  electrical  aiipliances.  Directors  are  :  A.  C.  Wiley 
(chairman  .and  managing),  W.  F.  Cook  and  F.  W.  Fifield.  Keg.  oflice  :  9, 
Denmark -street,  Bristol. 

FYFE  WILSON  &  COMPANY,  LTD.  ( 172.959.)— Reg.  Feb.  3.  Capital 
£l0,00(t  in  800  preference  .and  2,000  ordinary  £1  shares.  -To  acquire  and 
carry  on  business  of  mechanical  and  electrical  engineers.  Directors  : 
H.  F.  K.  Dearlove.  A.  Hall  and  H.  A.  May.  Eeg.  office  :  31,  Budge-row, 
Cannon -street,  E.C. 

GRAHAM  &  SONS.  LTD.  (172,842.)— Reg.  Jan.  28.  Capital  £5,000  in 
11  onlinary  shares.  To  carry  on  business  of  electrical  engineers. 
Directors  :"  J.  P.  Graham.  C.  P.  Graham  and  H.  E.  Grah.am.  Reg. 
office :  Sun  Insurance-buildings,  Collingwood-strcet,  Newcastle-upon- 
Tyne. 

PRACTICAL  MACHINES  COMPANY  (A.  T.  GAtSBY),  LTD.  (172,826)— 
Capital  £10,0(10  in  1,000  preference  and  9,000  ordinary  £1  shares,  to 
carry  on  business  of  electrical  and  general  engineers.  Directors  :  A.  T. 
Gadsby  (ch.  and  man.  dir.)  and  H.  Berry.  Reg.  office  :  39,  Avenue- 
chambers,  4,  Venion-place,  Blooms'oury,  W.C. 

THOMAS  DOWBIE,  LTD.  (172.974.)— Reg.  Feb.  3.  Cajiital  £.5,000  in 
£1  shares.  To  acquire  and  carry  on  business  of  marine,  consulting', 
mechajiical  and  electrical  engineers.  Directors  :  D.  Brown,  E.  J.  Walker 
and  J.  S.  Chadwick.     Reg.  office  :   5,  Castle-street,  Liverpool. 


240 


THE  ELECTRICIAN; 


February  18,  1921. 


Forty  Years  Ago. 

(The  Electrician,  February  19,  1881.) 

The  Swan  Light  ix  Dundee. — Mr.  Swan's  incandescent  lamps  were 
exhibited  by  the  Naturalists'  Society  of  Dundee  at  their  annual  conver- 
sazione last  week. 

Reduction  in  Pkice  of  Gas. — From  all  quarters  of  the  kingdom  we 
hear  of  a  reduction  in  the  price  of  gas,  varying  in  amoimt,  but  decided  in 
its  tendency.     \Vhat  is  the  cause  ? 

The  Electric  Light  at  Alnwick  Casti,e. — The  initiatory  experi- 
ments in  lighting  the  castle  with  the  aid  of  steam  power  have,  we  learn, 
been  abandoned,  and  water-power  is  to  be  applied,  through  the  agency 
of  the  turbine  wheel,  from  the  water  of  the  Aln  at  the  Abbey  MiUs. 

The  Telephone  in  Dublin. — The  Secretary  of  the  DubUn  Post  Office 
Las  intimated  to  the  Corporation  of  that  city  that  the  proposed  erection 
of  wires  in  public  streets  by  persons  not  authorised  in  the  Act  of  1863 
is  illegal.  It  is  at  the  same  time  intimated  that  the  Post  Office  is  pre- 
pared to  establish  telephonic  communication  wherever  this  may  be 
applied  for. 

Recent  Trials  of  the  Electric  Light. — Last  week  the  new  Water- 
loo Station  of  the  London^  South- Western  Railway  and  its  approaches 
were  illuminated  for  the  first  time  with  the  electric  light  by  means  of 
fifteen  lights.  The  experimental  trial  was  made  in  the  presence  of  the 
chairman,  Colonel  the  Hon.  H.  W.  Campbell,  Captain  Johnstone,  Mr. 
Archibald  Scott,  the  general  manager,  and  other  officials  of  the  company. 


Benn  Brothers  Joarnals. 

Some  Features  of  the  Current  Issues. 

"  Aeronautics." — "  Meteorology  in  the  Service  of  Aviation,"  by  Major 
G.  Dobson  ;  "  Soaring  Flight,"  by  M.  A.  S.  Riach ;  Annual  Report  of 
the  Advisory  Committee  tor  Aeronautics. 

"  The  Cabinet  Maker." — "  The  Furnisliing  of  Royal  Workrooms  at 
Olympia  "  ;  Annual  Dinner  of  the  National  Federation  of  Bedding  and 
Allied  Trades,  Ltd.  ;  and  "  Yorkshire  Industries  of  Interest  to  the 
Furnishing  Trade." 

■'  Chemical  Age." — "  Future  of  British  Key  Industries  "  ;  and  Special 
Contributions  by  leading  chemical  and  glass  manufacturers. 

"  Farm  and  Home.'" — "  Hackney  Horse  Show  "  ;  "  Basic  Slag  and 
Agriculture  "  ;   and  "  National  Fanners'  Union  and  Wheat  Prices." 

"  The  Fruit-Grower." — "  The  Ministerial  Changes  "  ;  "  How  Fruit 
is  Grown  at  HoUesley  Bay  "  ;   and  "  Current  Work  in  the  Nursery." 

"  Gardening  Illustrated."- — "  Potatoes  for  Exhibition  "  ;  "  Apple 
Lord  Derby "  (illustrated) ;  and  "  Carpeting  Plants  for  the  Flower 
Garden." 

*'  Gas  World." — Carbon  Monoxide  in  our  Gas  Supply ;  Analyses  of 
Some  Gas  Companies'  Accounts. 

"  Hardware  Trade  .Journal." — "  Domestic  Labour  Saving  Appliances  " 
''  The  Efficiency  Exhibition  "  :   and  "  Seeing  the  Special  Order  through." 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,    Feb.  15. 

Copper—                                              Price.  Inc.  Dec. 

Best  selected per  ton     £76    0    0  —  — 

Electro  Wirebars ...         „           £79     0     0  —  — 

H.C.  wire,  basis    ...   per  lb.         Is.     O^d.  —  — 

Sheet Is.     l^bd.  —  — 

Phosphor-bronze  Wire  {Telephone) —  • 
Phosphor-bronze 

wire,  basis      „           Is.     ii'jd-.  —  — 

Brass  60/40— 

Rod,  basis     „          Os.     8|d.  —  Jd. 

Sheet,  basis  „           Is.     l|d.  —  — 

Wire,  basis    „          Is.     IJd.  —  — 

Pig  Iron — ■ 

Cleveland  Warrants     per  ton     £10     0     0  —  £0     5    0 
Galvanised        steel 

wire,  basis  8  SWG         „          £29    0    0  —  — 

Lead  Pig — 

English £23     0    0  —  £1   10    0 

Foreign  or  Colonial          „          £20  15    0  —  £117     6 

Tin- 
Ingot „         £172     5     0  £5     5     0  — 

Wire,  basis    per  lb.       2s.     4Jd.  jd.  — 


Copper  Sulphate. — Per  ton  £36. 
Boric   Acid    (Crystals). — Per  ton 

£74. 
Sodium  Bichromate. — Per  lb.  lOd. 
Sodium  Chlorate. — Per  lb.  4Jd. 


Salammoniac. — Per  cwt.  100s. -95a. 
Sulphur  (Flowers).— Ton  £14  10s. 
„       (Roll-Brimstone). — Per  ton 
£14  10s. 
Sulphuric    Acid    (Pyrites,  168)".— 
Per  ton,  £9  17s.  6d. 
Rubber. — Para  fine,  Os.  ll|d.  ;  plantation  1st  latex.ls.  Ifd.  to  Is.  2d.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.CA.  Telegrams  : 
Benbrolric,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 


Arrangements  for  the  Week. 

FRIDAY,   February  18th  (to-day). 

Institution  of  Mechanical  Engineers. 
6  p.in.     At  Storey's  Gate.  St.  James's  Park,  London,  S.W.     Paper 
on   "  The   Desirability   of  Standardisation   in   the  Testing   of 
Welds,"  by  Mr.  F.  M.  Farmer. 
Institution  of  Electrical  Exgineers. — Student.^  Section. 
6.30p.m.     At  King's  College,  Strand,  London,  W.C.     Presidential 
Address  by  Mr.  L.  B.  Atkinson. 
Institute  of  Met^u.s,  Sheffield  Local  SEfTioN. 
7.S0  p.m.     At    The    University,    St.    George's    Square,    Sheffield. 
Paper  on  "  Cracking  in  Worked  Brass  and  Other  Metals,"  by 
Dr.  F.  Rogers. 
North-East  Coast  Institution  of  Engineers  and  Shipbuilders. 
7.30  p.m.     At  the  Literary  and   Philosophical  Society,  Westgate- 
road,  Newcastle-on-Tyne.     Paper  "  On  the  Losses  in  Conver- 
gent Nozzles,"  by  Prof.  A.  L.  Mellanby,  D.Sc. 

SATURDAY,  February  19th. 

Royal  Institution. 
3  p.m.     At  Albemarle  Street,  London,  W.     Lecture  on  "  Spectro- 
scopy— Regularity   in    Sjjectra,"   by   Mr.   A.   Fowler,    F.R.S. 
(Lecture  II.) 

MONDAY,  February  21st. 

Physical  Society  of  Sheffield. 
7.30  p.m.     At  the  University,  Sheffield.     Paper  on   "  Valves  and 
Wireless,"  by  Mr.  C.  H.  Hainsworth. 

Royal  Society  of  Arts. 

5  p.m.     At  John  Street,  Adelphi,  London,  W.C.     Cantor  Lecture  on 

"  Applications  of  Catalysis  to  Industrial  Chemistry,"  bv 
Dr.  E.  K.  Rideal,  M.B.E."    (Lecture  II.). 

TUESDAY,  February  22nd 

Institution  op  Civil  Engineers. 
5.30  p.in.     At  Great  George  Street,  London,  S.W.     Paper  on  "  Port 
.  Improvements  at  Newcastle,  N.S.W.,"  by  Mr.  P.  Allan. 

Institution  of  Electrical  Engineers. 
7  p.m.     At  the  Engineers'  Club,  Albert  Square,  Manchester.     Paper 
on  "  Magnetos  for  Ignition  Purposes  in  Internal  Combustion 
Engines,"  by  Mr.  E.  A.  Watson. 
Institution  of  Electrical  Engineers. — South   Midland   Centre. 
Students"  Section. 
7.30  p.m.     At     the     University,     Edmund     Street.     Birmingham. 
Paper  on  "  Turbo  Alternators,"  by  Mr.  J.  P.  Ellis. 

WEDNESDAY,  February  23rd. 

Institution  or  Civil  Enginebrs. — Students'  Meeting. 

6  p.m.     At    Great    George    Street,    London,    S.W.     Lecture    on 

"  Machinery  Applied  to  Mass    Production,"    by   Mr.   J.   H. 
Barker. 
Institution  of  Electrical  Engineers. — South  Midland  Centre. 

7  p.m.     At   the   University,    Edmund   Street,    Birmingham.     Dis- 

cussion on  "  Electric  Appliances  for  Domestic  Pur))oses."  To 
be  introduced  by  a  Paper  on  "  Some  Thermal  Characteristics  of 
Electric  Ovens  and  Hot-plates,"  by  Dr.  E.  Griffiths  and  Mr. 
F.  H.  Schofield. 

Industrial  League  and  Council. 
7 .30  p.m.     At  Caxton  Hall,  Caxton  Street,  London,  S.W.     Lecture 
on  "  Health  in  lndustr\-,"  by  Dr.  E.  Halford  Ross. 

THURSDAY,  February  24th. 

Institution  of  Electrical  Engineers. 

6  p.m.  At  the  Institution  of  Civil  Engineers,  Gt.  George  Street, 
London,  S.W.  Lecture  on  "  Magnetic  Susceptibility  of  Low 
Order."  Lecture  II.  Results  of  Scientific  Research,  bv 
Prof.  E.  Wilson 

Illuminating  Engineering  Society. 

S  J>.m.  At  the  Royal  Society  of  Arts,  John  Street,  Adelphi,  London, 
W.C.  Discussion  on  the  Use  of  Light  as  an  Aid  to  Publicity, 
including  "  Shop  Window  and  Spectacular  Lighting."  Intro- 
duced by  Capt.  E.  Stroud,  and  "  Illuminated  Signs,"  by  Mr, 
E.  C.  Leachman. 

FRIDAY,  February  25th. 

Physical  Society. 
5  p.m.  At  the  Imperial  College  of  Science,  South  Kensington. 
London,  S.W.  Papers  on  "  A  Note  on  the  Hot-Wire  Inclino- 
meter,'" by  Mr.  R.  H.  Humphry  ;  "  On  the  Magnetic  Sus- 
ceptibility of  Certain  Natural  and  Artificial  Oxides,"  by  Prof. 
E.  Wilson  and  Herroun  ;  "  On  the  Refractometry  of  Prisms," 
by  Mr.  J.  Guild  ;  and  "  On  Tracing  Rays  through  an  Optical 
System,"  by  Mr.  T.  Smith. 

.Junior  Institution  of  Engineers. 
S  p.m.     At39,  VictoriaStreet.London.S.W.     Lectureon'"  Measure- 
ments of  Precision  in  Engineering,"  by  Mr.  H.  T.  Davidge. 


Books   Received. 

(Copies  of  tfie  undermentioned  works  can  be  fiad  from  The  Electrician  Oftici  s  on 
receipt  of  published  price, plus  postage.] 

'■  The  Thermionic  \'ai-uum  Tul)e  and  Its  Apijlications,"  by  H.  J.  Van 
dei-Bijl,  M.A.,  Ph.D.  (London:  Hill  Publishing  Company).  Pp.  xix.-r 
391,  30s.  ■      I 

"  Winning  the  Public,'"  by  S.  M.  Kenned}'.  (London  :  Hill  Publishing 
Company).     Pp.  168.  15s. 
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Notes. 


The  Dalmarnock  Breakdown. 

We  arc  glad  that  the  disquieting  nimour.s  about  tne  operation 
of  the  generating  plant  at  the   Dalmarnock  .station  of  the 
Glasgow  Corporation  are  not  to  be  allowed  to  go  on  circulating 
without   some   explanation.     As   it   is,    grave    charges    have 
been    made    against    British    design    and    engineering,  and 
comparisons,  as  odious  as  they  have  eventually  proved  to  be 
false,  have  been  allowed  full  scope.     For,  as  will  be  seen  from 
a  communication  which  we  publish  on  another  page  of  this 
issue,  the  cause  of  the  several  breakdowns  is  relatively  simple, 
and  as  simply  explained,  being  due  to  the  fact  that  the  core 
bolts  employed  on  the  alternators  vibrated  at  a  frequency 
which  synchronised  with  the  frequency  of  vibration  of  the 
whole  set,  corresponding  to  the  speed  of  1,500  revs,  per  min. 
As  a  result  of  the  mechanical  stresses  thus  set  up  the  insulation 
between   the  bolts    and   the   frame   of   the   machines   faikd 
and  trouble  followed  in  the  normal  way.     The  Bletropolitan- 
Vickers  Electrical  Company  very  rightly  take  full  responsibility 
for  what  has  occurred,  but  they  equally  correctly  point  out 
that  the  damage  was  purely  mechanical,  that  it  was  not  in 
the  least  due  to  any  fault  in  the  insulation  and  that  the 
construction    employed    was    a    well-tried    one.      We    dare 
prophesy,  then,  that  these  bolts  \vill  not  again  cause  break- 
downs either  at  Dalmarnock  or  elsewhere.     In  this  particular 
instance  the  course  has  been  adopted  of  replacing  the  faulty 
bolts  by  copper  bolts  of  .smaller  diameter,  and   stressed  to 
such  a  low  value  as  to  leave  their  natural  frequency  very 
far  below  the  running  frequency  of  the  machine,  an  arrangement 
which  should  give  satisfactory  results.     The  worst  phase  of  the 
whole  matter,  in  otir  opinion,  is  the  trouble  and  inconveni- 
ence the  breakdown  has  caused  to  the  electricity  consumers  in 
Glasgow,  and  the  resulting  stigma  that  may  therefore  attach 
to  the  good  name  of  electricity  supply.     Apart  from  this,  the 
occurrence  may  well  be  instanced  as  one  of  those  to  which 
we  referred  a  week   or   two    ago,  where    accidents    place  us 
in  a  position  to  learn  useful  lessons.     On  this  score  it  should 
therefore  be  welcomed  as  an  opportunity  for  discovering  new 
facts  rather  than  as  an  excuse  for  depression. 


Relativity. 

Wr  believe  it  was  Dr.  .Jouxsox  who  said  that  the  wonderful 
thing  about  a  dog  walking  on  its  hind  legs  was  not  that  it  did 
it  well,  but  that  it  did  it  at  all.  The  same  remark  may,  with 
some  justice,  be  ai)plied  to  the  man  who  attempts  to  explain  an 
essentially  mathematical  conception,  such  as  relativity,  in 
non-mathematical  language,  so  that  while  congratulating  Mr. 
L.  Bolton  on  his  success  in  winning  the  prize  of  |5,0OO  oll'cred 
by  the  "  Scientific  American  "  for  a  non-mathematical  essay 
on  the  subject,  we  are  not  surprised  that  his  article  has 
not  cleared  away  the  doubts  and  obscurities  which  exist  in 
the  minds  of  both  scientific  and  non-scientific  persons  on  this 
matter.  This  criticism  does  not,  however,  apply  to  the 
articles  published  in  last  week's  issue  of  "  Nature,"  in  which 
the  whole  field  of  our  knowledge  regarding  relativity  is  explored 
by  such  authors  as  Prof.  Einstein  himself,  Sir  Fr.\nk  Dyson. 
Dr.  Crommeun,  Prof.  Matthews,  Mr.  Jeans,  Prof.  Lorentz, 
Sir  Oliver  Lodge,  Prof.  Weyl,  Prof.  Eudixgto.x,  and  Dr. 
Norman  Campbell,  and  we  congratulate  our  contemporary 
on  collecting  such  a  wealth  of  influential  information  on  a  sub- 
ject the  importance  of  which  cannot  be  over-estimated. 


A  Change  of  Foundation. 

The  rea.sons  for  the  interest  taken  in  relativity  are  not 
far  to  seek.  If  we  accept  the  princi])le  of  Einstein  we  must 
give  uj)  the  theory  of  an  all-pervading  stationary  sether  upon 
which  so  much  of  the  work  of  Faraday,  Cleefc -Maxwell  and 
other  physicists  was  based.  The  aether  was  conceived  as- 
stationary,  yet  all  tests  failed  to  detect  the  movement  of  the 
earth  through  it,  so  that  Fitzgerald  suggested  that  the 
dimensions  of  the  apparatus  were  affected  by  the  movement 
and,  on  the  theory  of  the  electro-magnetic  constitution  of 
matter,  Larmor  and  Lorentz  reached  the  conclusion  that  nn 
experiments  could  ever  reveal  absolute  motion.  Einstein's 
wOrk,  however,  showed  that  remarkable  consequences  as  to 
time  and  space  followed  from  this  proposition  ;  so  remarkable. 
that  they  necessitated  a  new  mental  jjicture  of  the  physical 
utiiverse.  It  would,  in  fact,  not  be  going  too  far  to  say  that 
acceptance  of  the  principle  of  Einstein  would  necessitate  a 
complete  change  in  our  views  of  one  of  the  found.itions  of 
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physical  science.  It  is  not  surprising  to  find,  therefore,  that 
many  physicists  do  not  thinlc  it  necessary  to  go  "  the  whole 
hog,"  and  that  while  most  agree  that  there  is  something  in  it, 
not  by  any  means  all  are  agreed  that  Prof.  Einstein's  theory 
is  without  its  weak  points.  Perhajis,  however,  the  most 
interesting  thing  from  the  electrical  point  of  view  about  this 
controversy  is  the  way  in  which  the  idea,  as  "  Nature  "'  points 
out,  has  proceeded  by  logical  steps  from  hypothesis  to  theory. 
In  two  cases  predicted  phenomena  for  which  no  other  alternative 
explanation  is  forthcoming,  have  been  observed,  and  a  third  is 
still  the  subject  of  inquiry  This  makes  it  a  true  victory  for 
scientific  method,  which  in  its  highest  conception  proceeds 
carefully  from  stepping  stone  to  stepping  stone,  and  allows 
no  weight  to  be  given  to  a  new  idea  until  that  idea  has  first 
been  carefully  tested. 


Electric  Supply  Reorganisation. 

During  the  past  week  the  Electricity  Commissioners  have 
been  engaged  in  investigating  proposals  for  the  reorganisation 
of  electricity  supply  in  the  North  Wales  and  Chester  Elec- 
tricity District,  and,  as  will  be  seen  from  the  report  of  the 
proceedings  on  another  page  of  this  issue,  all  the  parties  inter- 
ested have  been  given  a  patient,  almost  a  too  patient,  hearing. 
A  great  deal  of  time  was  spent  on  points  of  detail  raised  by 
urban  and  rural  councils  which  might  well  have  been  post- 
poned until  questions  of  general  principle  had  been  settled, 
while  the  subject  of  riparian  and  fishery  rights  might  also  have 
been  reserved,  as  well  as  the  application  by  a  rejiresentative 
of  the  organising  committee  for  the  North  West  Midlands 
Electricity  District  to  transfer  a  portion  of  that  area  to  either 
the  Mersey  or  the  North  Wales  District.  In  connection  with 
the  last  point  it  must  be  remembered  that  the  electricity 
districts  have  only  been  provisionally  determined  and  the 
Commissioners  can  at  any  time  readjust  the  areas  so  as  to 
make  them  fit  in  with  public  requirements.  If,  however,  the 
same  amount  of  time  is  spent  on  each  of  the  other  districts  it 
■nill  be  some  years  before  the  work  of  reorganising  the  industry 
is  complete. 

The  Chester  and  North  Wales  Schemes. 

There  were  only  two  schemes  from  the  North  Wales  dis- 
trict before  the  Commissioners,  but  some  of  the  witnesses  were 
cross-examined  at  great  length.  One  scheme  was  submitted 
by  Chester  Corporation  and  involved  the  creation  of  a  joint 
Electricity  Authority  upon  'which  all  interests,  both  muni- 
cipal and  company,- would  be  represented  ;  the  other  was  put 
forward  by  the  North  Wales  Power  &  Traction  Company. 
The  latter  has  two  large  hydro-electric  stations  and  has  already 
got  bulk  supply  powers  over  the  greater  part  of  the  proposed 
area.  It  now  wishes  to  develop  further  the  water  power  avail- 
able and  in  this  way  to  supply  in  bulk  to  local  authorities  and 
existing  undertakers,  the  latter  distributing  energy  in  their 
respective  areas.  Under  the  Chester  scheme  there  would  be 
big  steam-driven  works  on  the  lower  Dee  and  there  would  also 
be  hydro-electric  stations  on  the  Upper  Dee.  The  relative 
claims  and  advantages  of  the  two  schemes  were  well  put  by 
Mr.  S.  E.  Brixton,  of  Chester,  and  Mr.  H.  J.  Jack,  of  the  North 
Wales  Power  &  Traction  Company,  and  we  await  the  decision 
of  the  Commissioners  with  interest. 


The  International  Cable  Dispute, 

For  over  a  quarter  of  a  century  there  have  been  spasmodic 
demands  for  an  all-British  submarine  cable  system,  but  it 
was  only  during  the  war  that  any  attempt  was  made  to  give 


effect  to  the  views  of  tho.se  idealists  who  proiwunded  tht- 
advantages  of  this  arrangement.  The  reason  for  this  is 
simple.  The  system  of  cables  owned  or  controlled  by  the 
Eastern  Telegraph  and  its  associated  Companies  was  so 
extensive,  and  their  operation  was  so  satisfactory  in  every 
respect,  that  it  was  only  during  the  progress  of  hostilities 
and  the  strain  thereby  imposed  on  our  resources  that  it  was 
discovered  that  it  was  necessary  to  have  independent  cable 
communication  with  Canada.  This  was  provided  tempo- 
rarily by  the  diversion  of  one  of  the  German  Atlantic  cables, 
and  more  recently  the  position  has  been  strengthened  by  the 
purchase  of  the  Direct  United  States  Telegraph  Company's 
cable  by  the  Government.  The  movement  for  "  all-British  " 
communication  has  apparently  led  to  a  very  strong  demand 
by  commercial  men  and  certain  political  interests  in  the  United 
States  for  an  "  ail-American  "  chain  of  independent  submarine 
cables,  so  as  to  give  them  direct  means  of  communication 
with  all  other  countries.  This  seems  the  main  reason  for 
the  deadlock  in  the  negotiations  as  to  the  disposal  of  the  cables 
lately  owned  by  German  companies  in  the  Atlantic  and  the 
Pacific.  In  our  issue  of  November  26  last  we  gave  an  outline 
of  the  situation  on  the  adjournment  of  the  International  Com- 
munications Conference  in  November  last.  The  Ambassadors 
of  the  countries  interested  have  now  resumed  consideration  of 
this  delicate  subject,  and  we  trust  that  *n  amicable  arrange- 
ment will  soon  be  evolved.  If  this  country  were  alone  concerned 
we  believe  there  would  be  no  difficulty  in  finding  a  solution, 
but  the  attitude  of  our  Allies,  France  and  J.aiMn  has  also  to 
be  taken  into  consideration. 


International  Radio-Telegraphy. 

App.\rentia'  the  United  States  Government  is  equally 
solicitous  about  her  means  of  radio-telegraph  communica- 
tion with  the  outside  world,  for  she  has  taken  up  with  the 
utmost  seriousness  the  withdrawal  of  a  Chinese  concession 
recently  granted  to  the  American  Federal  Wireless  Company. 
Tliis  concession  is  said  to  be  a  breach  of  a  previous  exclusive 
concession  granted  to  the  Marconi  Wireless  Telegraph  Company. 
Though  radio-telegraphy  has  made  great  advances  during 
the  last  six  or  seven  years,  and  is  likely  to  make  equally  good 
jarogrcss  in  future,  still  no  one  seriously  contends  th3,t  it  will 
altogether  displace  submarine  telegraphy,  or  seriously  affect 
its  development.  The  first  link  in  the  Imperial  Chain  of 
wireless  comnjiinication,  that  from  England  to  Fg\"pt,  is 
expected  to  be  in  operution  by  May,  and  the  other  portions 
of  the  chain  will  be  supplied  in  due  course.  Wireless  com- 
munication will  also  be  provided  with  practically  the  whole 
of  the  countries  in  Europe  and  this  will  be  supjilemented  by 
the  expanding  Marconi  services.  This  activity  is  well-known 
in  the  United  States,  but  the  main  reason  for  the  present 
American  attitude  is  said  to  be  due  to  the  desire  to  maintain 
the  open  door  in  China,  though  no  doubt  the  present  demand 
for  independent  means  of  communication,  coupled  with 
the  patriotic  endeavours  to  support  one  of  its  own  nationals, 
may  have  also  had  considerable  weight.  It  might  be  added 
that  the  development  of  radio-telegraphy  has  been  so  rapid 
that  there  is  now  a  general  desire  for  a  revision  of  the  Inter- 
national Regulations  laid  down  by  the  International  Radio- 
Telegraph  Convention  of  1912.  No  duubt  some  of  these 
regulations  are  not  in  conformity  with  modern  practice  and 
the  present  needs  of  nations  The  position  of  radio-telegraphic 
companies'  and  private  commercial  stations  and  many  other 
points  require  to  be  more  clearly  defined.  The  Preliminary 
Communications  Conference  is,  therefore,  considering  the 
steps  to  be  taken  to  bring  these  matters  up  to  date. 
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The  High  Cost  of  Poor  Lighting. 

TitF.  rase  for  good  industrial  lightiiifi  is  put  in  a  very 
effective  form  by  Mr.  R.  E.  Simpson,  of  the  Travellers  Insur- 
ance Coniiumy,  in  a  ])aper  read  recently  lufore  tiie  American 
Illuminating  Engineering  Society.  That  a  considerable 
proportion  of  accidents  are  due  to  faulty  lighting  i.s  freely 
adinitteii.  Ten  years  ago  statistics  collected  in  the  United 
States  put  the  pro])ortion  as  high  as  25  per  cent.,  and  though  in 
the  interval  conditions  have  improved  Mr.  Suu'.son's  view  is 
that  even  now  at  least  15  per  cent,  of  industrial  accidents 
are  attributable  to  this  cause.  From  an  analysis  of  accident 
returns  he  estimates  the  value  of  the  annual  time  lost  through 
accidents  at  200  million  dollars.  Fifteen  ]ier  cent,  of  this,  i.e., 
30  million  dollars,  is  probably  chargeable  to  inadequate 
lighting.  Taking  a  typical  case,  Mr.  Simpson  shows  that  a 
firm  expending  375  dollars  per  niontli  on  lighting  is  probably 
j^wving  an  extra  86G  dollars  per  month  on  insurance  owing  to 
the  lighting  being  inadequate.  'This  sum,  be  it  noted,  does 
not  serve  any  productive  purpose,  and  it  would  therefore' 
be  much  better  economic  policy  to  spend  some  of  the  money 
on  im]iroving  the  illumination.  These  arc  the  type  of  argu- 
ments that  'get  home"  with  commercial  men.  We  wish 
that  officials  of  insurance  companies  in  this  country  were 
as  well  aware  of  the  prejudicial  influence  of  bad  lighting  in 
causing  accidents  and  impairing  efficiency  as  Mr.  Simpson  is. 


Electric  Power  in  Industry. 

TnK  ground  covered  by  the  lecture  delivered  by  Mr.  J.  C. 
WiGHAM  at  the  Efficiency  Exlubition  last  week  was  of  a  width 
that  is  hardly  indicated  by  its  title  of  "  Electric  Power  in 
Industry.''  In  comparing  the  costs  of  driving  machines  by 
steam,  gas  and  electricity  he  made  a  point  most  appropriate  at 
an  efficiency  exhibition,  that  cost  is  not  the  only  thing  that 
matters.  He  showed  how  true  this  is  by  indicating  the  great 
part  the  electric  drive  plays  in  our  industrial  life,  so  great  that 
it  may  truly  be  said  that  no  manufacturing  process  is  now 
complete  without  it.  But  true  as  all  this  is,  there  is  virtually 
general  agreement  about  it,  certainly  among  electrical  engi- 
neers, so  that  the  main  effect  of  Mr.  WIgham's  remarks  was  that 
of  preaching  to  the  converted.  On  the  other  hand,  he  skimmed 
too  quickly  over  present  and  future  conditions  in  the  electric 
vehicle,  electric  traction,  electric  furnace  and  especially  in 
the  domestic  electric  fields,  in  all  of  which  there  is  still  a  great 
deal  to  be  done,  and  where  for  that  reason  ample  and  well- 
thought-out  propaganda  is  eminently  necessary. 


The  Public  View. 

It  is  only  fair  to  add  that  Mr.  Wigham's  survey  was  of  a 
kind  likely  to  appeal  to  a  popular  audience,  and  we  hojje  that 
it  left  in  the  minds  of  those  present  some  realisation  of  what 
the  electrical  industry  is  doing  for  them,  and  of  what  they  can 
do  for  themselves  by  the  use  of  electrical  equipment.  But 
once  again,  as  Mr.  Leevees  rightly  said  in  the  discussion,  the 
principal  link  that  is  required  to  join  the  public  and  electricity 
together  is  education,  and  this  point  we  are  glad  to  see  was 
emphasised  by  other  speakers.  For  while  the  unobtru-siveness 
of  the  electric  drive  is  an  advantage,  the  unobtrusiveness  of  the 
electrical  engineer  is  of  no  advantage  at  all  to  himself  or  to  any- 
one else,  but  is  a  handicap  to  progress,  and  we  hope  trade  will 
attend  the  industrj'.  And  while  as  a  dri\nng  agent  the  electric 
motor  is  so  well  established,  and  its  advantages  so  well  known 
that  it  is  now  almost  its  own  advertisement,  the  same  docs  not 
apply  to  other  spheres  of  usefulness.  No  effort  should  there- 
fore be  spared  to  develop  well-thought-out  schemes  for  bringing 
the  advantages  of  electricity  for  the  purposes  we  have  indicated 


to  the  ])ublie  notice.  Such  a  lecture  as  that  given  by  Mi. 
AVk;ii\m  last  week  is  one  of  the  best  ways  in  which  this  can  be 
done  if  the  subject  is  well  chosen,  and  the  subject  matter 
adapted  to  the  audience  to  whom  it  is  delivered.  But  when 
other  lectures  of  this  kind  are  inaugurated  we  should  like  to 
see  the  discussion  .so  .stage-managed  that  speakers  from  among 
the  ])ublic  are  encouraged  to  have  their  say.  For  the  more 
electrical  engineers  know  of  what  the  non-electrical  user  thinks 
about  our  equipment  tijc  l)etter  it  will  ultimately  be  for  all 
parties. 

Foresight  and  the  Domestic  Load. 

It  is  human  nature  that  when  some  course  a  little  out  of  the 
ordinary  is  suggested  there  is  widespread  opposition  even 
from  those  who  would  benefit  most  from  the  new  policy  being 
adopted.  An  example  of  this  sort  of  attitude  is  to  be  found 
among  those  station  engineers  who  view  the  approaching 
development  of  the  domestic-electric  load  with  something 
apijroaching  dismay,  being  fearful  of  the  effect  which  the 
development  is  likely  to  have  on  their  networks.  Some, 
indeed,  go  so  far  as  to  protest  that  they  cannot  connect  a  single 
extra  domestic  consumer  until  their  "  copper "  has  been 
increased,  and  that  the  necessary  increase  is  at  present  im- 
possible for  financial  and  other  reasons.  Calm  consideration 
will,  however,  show  that  this  is  not  the  way  in  which  the  pro- 
blem should  be  tackled.  The  domestic-electric  load  is  for  the 
moment  a  very  tender  ])lant,  but  we  hojje- — indeed,  we  feel 
sure — that  it  will  gradually  increase  in  sturdiness,  and  that 
before  long  there  will  be  a  large  and  steady  demand  from  the 
general  public  for  the  facilities  it  can  provide.  Unhappy  those 
who  in  such  case  cannot  supply  the  demand  !  Supply  en- 
gineers would  therefore  be  well  advised  to  prepare  for  that 
demand  in  their  own  time  rather  than  be  forced  to  deal  in 
haste  with  the  situation  when  it  arises,  as  it  will  undoubtedly 
arise. 


Future  Methods  of  Distribution. 

We  are  glad  to  learn  that  the  advantages  of  foresight  in  this 
matter  are  being  realised  in  certain  districts,  and  that  steps  are 
being  taken  to  deal  with  the  present  and  prospective  increased 
demands  in  a  number  of  ingenious  ways  and  with  a  minimum 
of  expenditure.  In  one  city,  for  instance,  where  three-phase 
generation  and  direct-current  distribution  is  the  rule,  a  new 
three-phase  feeder-distributor  is  being  laid  right  across  the 
central  area  of  supply.  This  cable  will  be  tapped  at  con- 
venient points  to  supply  large  blocks  of  shops  and  offices 
with  their  lighting  and  domestic  requirements.,  the  necessary 
static  transformer  stations  being  located  at  convenient  positions 
on  the  consumers'  premises  or  elsewhere.  Power  requirements 
will,  of  course,  be  met  as  at  present.  This  arrangement  \vill 
relieve  the  existing  direct-current  network,  and  so  enable  more 
consumers  to  be  supplied.  The  idea,  of  course,  is  not  capable 
of  infinite  expansion,  but  is  at  least  an  ingenious  method  of 
dealing  with  present  difficulties.  In  another  instance,  where 
alternating  current  distribution  is  already  employed,  it  has 
been  suggested  that,  where  possible,  a  higher  distributing 
voltage  should  be  used  and  transforming  stations  installed  in 
convenient  positions  for  feeding  blocks  of  houses  at  the  present 
supply  voltage.  Either  policy  is,  at  any  rate,  better  than 
saying  that  nothing  can  be  done  until  prices  go  down,  and  we 
hope  that  all  supply  engineers  will  consider  what  means  can 
be  adopted  in  their  own  areas  to  meet  the  steadily  increas- 
ing demands  for  a  domestic-electric  supply.  Were  that 
demand  to  be  checked  ever  so  slightly  by  refusal  or  dis- 
courawemenr,  it  would  be  disastrous. 
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The  Telephone  Agitation. 

The  agitators  for  an  improved  telejjlione  system  haye  won  a 
victory  which  may  turn  out  to  be  something  very  like  a 
defeat.  For  while  there  is  to  be  yet  another  inquiry  into  the 
administration  of  the  telephone  by  the  Post  Office,  the  coming 
into  force  of  the  new  rates  is  not  to  be  postponed.  The  only 
result  will  therefore  probably  be  a  more  or  less  well-balanced 
report,  and  an  expenditure  of  a  certain  sum  of  public  money 
in  hearing  evidence  and  collecting  data.  And  this  is  really 
only  the  first  short  step,  for  when  the  evils  of  the  system  or  of 
the  administration  have  been  pointed  out,  there  yet  remains 
the  more  difficult  step  of  killing  those  evils.  But  we  under- 
stand that  the  agitation  which  has  been  enlivening  the  columns 
of  the  daily  j^ress  for  the  past  few  weeks  has  not  been  under- 
taken with  the  idea  of  returning  the  telephone  system  to 
private  management  or  with  avoiding  any  increase  in  charges 
which  may  be  necessary,  but  has  solely  been  undertaken  with  a 
view  to  dissecting  the  present  administrative  methods  of  the 
Post  Office  and  of  discovering  whether  economies  cannot  be 
introduced  which  would  render  the  increased  charges  unne- 
cessary. The  one  hope  of  improvement,  therefore,  lies  in 
teaching  the  Post  Office  business  methods,  and  it  will  take 
more  than  a  committee,  or  even  a  Press  agitation,  to  do  this. 


An  Important  Work. 

Having  animadverted  in  a  recent  issue  on  the  shortcomings 
of  many  present-day  engineering  text-books,  it  is  only  right 
that  we  should  draw  attention  to  the  other  side  of  the  picture. 
For  among  a  number  of  very  poor  productions  we  occasionally 
receive  a  book  which  is  in  every  sense  of  the  word  literature, 
and  as  such  is  not  only  worthy  of  study  but  of  retention.  An 
example  of  this  latter  class  is  "  Properties  of  Steam  and  Ther- 
modynamic Theory  of  Turbines,"  by  Prof.  H.  L.  Callendar, 
a  review  of  which  will  be  found  on  another  page  of  this  issue. 
It  will  be  agreed  that  thermo-dyuamic  theory  is  not  a  very  easy 
subject  either  to  write  about  or  to  interest  the  reader  in,  yet 
Prof.  Callexdar  has  so  well  succeeded  in  both  parts  of  the 
task  that  every  sentence  in  the  book  is  full  of  information. 
Also  there  is  no  padding  of  any  kind,  and  without  any  sense 
of  incongruity  it  may  be  said  that  interest  is  held  from  beginning 
to  end.  This  is  not  surprising  when  it  is  realised  that  the  book 
is  an  epitome  of  Prof.  Gallexdar's  researches  extending  over 
many  years  into  this  important  subject.  And  this  being  so 
it  is  hardly  possible  to  exaggerate  the  value  of  what  he  has 
written.  The  importance  of  the  right  use  of  steam  is  likely 
to  increase  rather  than  to  diminish  in  the  future,  and  it  is 
evident  that  the  more  we  know  about  its  properties  the  better 
we  are  likely  to  be  able  to  make  use  of  it.  To  do  so  it  is  evident 
that  not  only  must  correct  deductions  be  made  but  the  premises 
from  which  they  are  made  must  also  be  as  accurate  as  humanly 
possible.  As  Mr.  Selvey  points  out  this  is  only  a  question  of 
expense,  and  it  is  therefore  to  be  hoped  that  before  long  it 
will  be  possible  for  Prof.  Callendar  or  some  other  worker  to 
bring  our  present  knowledge  up  to  date  from  figures  obtained 
with  modern  turbine  plant.  We  agree  with  Mr.  Selvey  that 
the  Turbine  Committee  of  the  B.E.A.M.A.  is  the  proper  body 
to  assist  in  this  matter,  and  we  feel  sure  that  the  large  amount 
of  time  and  money  which  would  necessarily  have  to  be  ex- 
pended on  the  investigation  would  be  amplv  repaid  by  the 
results  obtained. 

A  Novel  Strike. 

Owing  to  the  greatly  increased  cost  of  printing  and  the 
very  high  price  of  paper  all  books,  publications  and  printed 
matter  have,  as  we  know  to  our  cost,  had  to  be  increased  in 
price  since  pre-war  days.  This  upward  movement,  which  is 
not  confined  to  any  particular  country,  is  one  of  the  worst 


legacies  hostilities  have  bequeathed  us,  as  it  is  really  a  tax 
upon  the  acquirement  of  knowledge.  But  while  we  have  great 
sympathy  with  all  those,  and  they  must  be  very  numerous, 
who  suffer  from  the  high  price  of  printed  matter,  we  doubt 
if  the  steps  taken  by  the  students  of  Naples  will  have  the 
desired  effect  of  bringing  about  a  reduction.  As  a  protest 
against  the  high  cost  of  educational  books,  and  particularly 
of  those  on  scientific  subjects,  they  not  only  went  gut  on  strike, 
but  also  demanded  a  reduction  of  50  per  cent.,  and  where  this 
was  refused  by  publishers  and  booksellers,  adopted  the  medieval 
policy  of  commandeering  the  books  in  stock  and  tearing  them 
to  pieces.  The  effect  of  this  a'ction,  though  doubtless  a  relief 
to  the  overcharged  Southern  temperament,  can  only  be  to 
make  scientific  works  scarce  as  well  as  dear,  and  the  position 
of  the  serious  student  in  Naples  will  only  be  more  difficult 
than  it  was  before.  It  would  be  much  wiser,  though  less 
spectacular,  to  form  book  clubs  or, to  establish  co-operative 
societies  for  buying  and  lending  expensive  scientific  and 
educational  works.  We  believe  it  was  Adam  Smith  who 
pointed  out  that  the  breaking  of  windows  by  rioters  is  not 
really  good  for  the  glaziers,  audit  is  certain,  a  fortiori,  that 
burning  books  is  no  advantage  to  either  booksellers  or  pub- 
lishers and  is  likely  to  be  harmful  for  students. 

Understudies  on  Councils. 

A  proposal  made  at  a  recent  meeting  of  the  South  African 
Institute  of  Electrical  Engineers  will  interest  those  who  sit 
upon  the  councils  of  scientific  and  technical  institutions.  It 
having  been  found  that  members  of  the  Council  of  that  Society 
were  often  away  on  either  business  or  leave  for  months  at  a 
time  and  that  this  absence  threw  undue  work  on  those  who 
remained,  the  suggestion  was  made  of  providing  each  member 
of  the  Council  with  an  understudy,  who  in  the  absence  of  his 
principal  should  take  his  place  and  perform  his  duties,  as  is, 
we  believe,  the  custom  in  less  scientific  circles.  We  are 
hardly  surprised  to  learn  that  the  proposal  found  no  great 
support.  The  constitution  of  the  South  African  Institute  of 
Electrical  Engineers,  like  that  of  most  other  such  societies, 
provides  means  for  filling  any  vacancies  which  occur  on  the 
Council.  Moreover,  if  a  member  either  before  or  after  election 
to  the  Council  finds  that  other  work  will  prevent  him  performing 
these  duties  satisfactorily,  the  best  thing  he  can  do  is  to 
resign  and  let  his  place  be  filled  by  some  one  more  fortunately 
situated.  The  proposal,  indeed,  is  a  good  example  of  trying 
to  do  the  right  thing  in  the  wrong  way. 


The  Prize  Tramcar. 

A  SEARCH  of  certain  dusty  files  in  the  Patent  Office  Library 
will  convince  anyone  who  cares  to  undertake  the  task  that 
there  is  no  limit  to  the  lengths  to  which  the  ingenious  inventor 
will  go  in  devising  apparatus  from  the  hairpin  that  cannot  be 
lost  to  the  machine  which  will  do  all  the  household  chores 
and  end  up  by  taking  the  children  for  their  daily  constitutional. 
It  is  true  that  some  of  these  machines  will  not  work  except  on 
paper,  and  that  few  of  them  ever  do  much  towards  making  the 
world  fit  for  ordinary  people  to  live  in.  Nevertheless,  it  is  a 
sorry  commentary  on  the  intellects  of  this  band  of  much  mis- 
understood creatures  that  the  prize  of  £1,000  ofiered  last 
May  by  the  London  County  Council  for  a  new  design  of  electric 
tramcar  has  not  been  awarded,  owing  to  the  fact  that  according 
to  the  assessors  nothing  really  practical  was  suggested.  Sur- 
prised as  we  are  at  the  result,  we  hope  that  we  shall  not  be 
bombarded  with  letters  from  inventors,  pointing  out  that  only 
jealousy  and  political  rancour  have  prevented  their  particular 
ideas  from  being  adopted.  We  agree  with  all  that  may  be 
said  in  advance  on  this  question,  and  to  preveut  the  influx  of 
callers  we  will  add  that  probably  the  reason  why  no  prize 
was  awarded  is  that  the  present  tramcar  cannot  be  improved. 


February  25,  1921. 


THE  ELECTRICIAN. 


245 


Our  real  opinion  is  that  the  result  indicates  a  sanity  on  the 
part  of  the  Highways  Committee  of  the  London  County  Council 
which  we  had  not  thought  it  possessed,  at  any  rate  it  has 
resisted  the  temptation  to  adopt  the  desi-^n  of  the  ingenious 
I)erson  wlio  suggested  a  car  with  sloping  sides  against  the  sides 
of  which  tightlv  ]iacK-ed  jmssengers  coul'.l  li'iui. 


Uneiuployiiient. 

We  have  so  far  refrained  from  commenting  on  the  unem- 
ployment question  in  the  hope  that  either  the  Government 
or  the  trade  unions,  or  better  still  both  in  conjunction,  would 
find  some  solution  of  the  present  serious  difficulties  whicli  did 
not  include  doles,  the  inauguration  of  more  or  less  useless 
relief  work,  panic  legislation,  or  the  adoption  of  other  panaceas 
which  will  eventually  make  the  remedy  worse  than  the  disease. 
Unfortunately,  this  consummation  has  not  yet  been  reached, 
nor  does  there  seem  much  prospect  of  it  ever  being  reached. 
On  the  other  hand,  every  day  unemployment  is  increasing, 
trade  seems  ever  to  be  getting  worse,  and  nothing  constructive 
is  being  done  to  improve  matters.  Now  bad  as  this  state  of 
affairs  is  for  those  most  intimately  concerned  and  for  the  trade 
and  industry  of  the  country,  psychologically  it  is  worse  still. 
For  it  gives  to  those  who  desire  nothing  better  than  an  over- 
throw of  our  present  system  of  government,  finance  and 
industry  a  lever  to  advance  their  own  mad-brained  schemes,  of 
which  they  are  not  slow  to  take  advantage.  It  makes  the  timid 
fear  that  matters  are  really  very  much  worse  than  they  are, 
and  they  are  bad  enough  in  all  conscience,  and,  therefore,  to 
throw  their  weight  on  what  they  consider  to  be  the  winning  side. 
It  further  handicaps  those  who  see  clearly  what  the  true  solu- 
tion of  the  problem  is,  and  necessitates  time  being  taken  up  in 
arguing  against  false  doctrines  rather  than  in  putting  forward 
every  effort  to  improve  the  situation.  This  would  be  bad 
enough  were  the  matter  not  so  urgent,  but  unless  the  situa- 
tion is  realised  and  dealt  with  without  delay  we  may  well  be 
faced  with  political  and  commercial  disaster,  not  because  there 
is  logically  any  real  reason  why  such  disaster  should  occur,  but 
because  fright  and  timidity  will  be  steering  the  ship  .when  only 
clear  sightedness  and  boldness  can  adequately  control  it. 

The  Diagnosis  of  a  Platitude. 

It  is  a  platitude  that  present  unemployment  is  caused 
not  by  the  usual  factors  which  are  conveniently  grouped  under 
the  heading  of  bad  trade,  but  by  the  position  of  the  foreign 
exchanges,  by  the  burden  of  excessive  taxation  (especially 
the  Excess  Profits  Duty,  now  happily  moribund),  by  the  high 
cost  of  production  and  by  the  general  disorganisation  and  war 
weariness  caused  by  the  recent  hostilities.  The  diagnosis 
thus  being  clear  it  would  seem  at  first  sight  an  easy  matter 
to  proceed  to  treatment  and  cure,  but  such  is  not  the  case. 
Indeed,  we  are  provided  witli  yet  another  example  of  physicians 
disagreeing,  for  we  have  on  the  one  side  those  who  suggest  that 
the  only  practical  way  to  restore  normal  conditions  is  to 
reduce  the  cost  of  production  by  immediately  reducing  the 
wages  throughout  all  industries,  and,  on  the  other  side,  the 
definite  statement  by  Labour  that  reduction  of  wages  will  be 
resisted  by  all  means  in  their  power,  and  that  the  real  cause 
of  liigh  prices  and  the  present  unemployment  is  the  enormous 
jirofits  which  have  been  made  in  recent  years.  And  between 
the  employers  and  the  employed,  whose  cases  we  have  just 
represented  and  who  both  have  a  certain  amount  of  justice 
on  their  side,  stands  the  ordinary  consumer,  who  is  almost 
silent-  but  who  seems  to  be  the  first  to  be  placed  in  any  dis- 
advantageous position  there  is  going,  so  far  as  wages  and  trade 
are  concerned,  and  who  is  certainly  the  la.st  to  obtain  the  least 
benefit  from  any  alleviation  in  the  industrial  situation. 


CAUSE  OF  Present  Discontents. 

If  we  examine  the  causes  of  the  present  unemployment  it 
appears  that  though  the  foreign-exchanges  question  might  be 
dealt  with  by  agreement  the  com])licatioris  and  the  time 
necessSry  to  arrive  even  at  a  compromise  that  would  be 
accepted  by  all  parties  would  be  so  long  as  to  render  it  probable 
that  these  particulars  matters  would  adjust  themselves 
before  any  remedy  is  likely  to  be  obtained  in  that  way.  With 
the  effects  of  an  excessive  taxation  we  are  all  familiar  enough. 
And  we  hope  with  the  removal  of  the  Excess  Profits  Duty  an 
attempt  will  be  made  to  raise  the  necessary  revenue  for  carry- 
ing on  the  country  without  resource  to  methods  which,  what- 
ever their  advantages,  are  primarily  notable  for  the  bad  effect 
that  they  have  upon  trade.  In  considering  this  question  it 
must,  however,  be  realised  that  the  revenue  required  by  the 
C3untry  is  very  much  larger  than  it  was  in  pre-war  days  and 
is  likely  to  continue,  however  economically  our  Government 
operates,  at  a  high  figure  for  some  time  to  come.  So  that 
while  relief  from  excessive  taxation  would  doubtless  be  of 
assistance  in  solving 4ohe  unemployment  problem  it  is  a  solutioti 
that  cannot  be  pushed  further  than  a  certain  point.  The 
wholesale  reduction  of  wages  is  a  solution  which,  though  it 
at  first  sight  seems  to  fulfil  every  condition,  is  in  too  many 
cases  put  forward  in  a  spirit  of  vindictiveness,  though  this  is 
one  reason  only  why  it  is  outside  true  practical  politics. 

No    Reduction    in    Wages    Necessary. 

In  our  view  unemployment  at  present,  is,  to  a  large  extent, 
both  unnecessary  and  unwise.  For,  exce])t  in  a  few  cases 
where  wages  have  risen  to  a  very  high  point,  they  need  not  be 
reduced  at  all  if  (and  there  is  much  virtue  in  that  if)  production 
is  increased  as  a  result.  The  whole  question  is  indeed  an  econo- 
mic one,  and,  provided  that  what  we  have  just  said  is  admitted, 
it  will  be  agreed  the  trade  unions  are  quite  right  in  standing 
out  for  what  they  consider  their  just  claims  ;  but  any  policy 
they  adopt  in  this  respect  will  have  to  be  very  carefully  con- 
sidered and  carried  out,  as  when  it  comes  to  a  question  of  lower 
wages  versus  no  wages  there  will  not  be  found  many  who  do 
not  accept  the  reduction,  especially  as  the  reduced  prices, 
which  will  we  hope  soon  be  realised,  will  bring  home  the  truth 
of  the  fact  that  money  is  of  no  benefit  in  itself. 

On  the  other  hand,  the  policy  which  has  been  followed  by 
many  capitalists  and  employers  of  labour  must  also  be  changed. 
There  are  black  sheep  on  this  side  of  the  industrial  fence  as 
well  as  on  the  labour  side,  and  though  employers  and  financiers 
have  been  impeded  in  a  way  that  has  not  been  the  lot  of  any 
trades  organisation,  many  of  them  have  not  made  the  best 
of  a  bad  situation,  but  have  gone  as  far  as  to  adopt  a  policy 
which  has  been  very  harmful.  One  result  of  this  is  to  be  seen 
in  a  watering  down  of  enterprise  and  the  acquiring  of  a  habit 
of  sloth  out  of  which  it  seems  to  be  difficult  to  emerge.  And  to 
attempt  to  keep  wages,  jirofits,  or  prices  above  their 
economical  level  will  simply  lead  to  a  continuance  of  the  present 
or  even  worse  conditions  and  to  ultimate  disaster. 

Parliament  and  the  Situation. 
The  only  real  remedy  for  unemployment  then,  and,  indeed, 
for  all  other  illnesses  which  are  affecting  our  prosperity  at  the 
present  time,  is  the  resumption  of  trade  and  industrial  activity. 
While  it  is  only  fair  to  say  that  in  theory  this  is  realised,  very 
little  effort  seems  to  be  being  made  to  give  the  theory  any 
practical  effect.  The  debate  which  took  place  in  Parliament 
on  this  subject  is  a  good  epitome  of  the  national  state  of  mind 
on  the  subject,  though  it  is  becoming  increasingly  evident  that 
improvement  will  come  through  action  and  not  through 
inaction.  It  is,  therefore,  the  duty  of  all  parties  to  come  together 
and  by  the  help  of  real  co-operation  find  a  way  out  of  present 
difficuUies. 
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Distortion   in   Thermionic   Tube   Circuits. 


By    L.    C.    POCOGK,    A.M.I.E.E.,    B.So. 


AlthoiJgli  for  some  jsurposes  thermionic  tubes  are  used 
primarily  as  amplifiers  with  but  little  concern  for  faithful 
reproduction  of  the  input  waveform,  there  is  a  large  and 
rapidly  extending  field  of  use  wherein  fidelity  to  the  input 
wave  form  is  required  in  the  output  current.  Examples  are, 
the  employment  of  tubes  as  generators  of  high  frequency 
current  for  testing  purposes,  telephonic  applications,  and  a 
variety  of  laboratory  applications  to  quantitative  work. 

It  is  therefore  not  without  interest  to  inquire  to  what  extent 
a  vacuum  tube  causes  distortion,  and  what  conditions  must  be 
met  in  order  to  reduce  the  distortion  to  a  minimum. 

Two  Forms  of  Distortion. 

There  are  two  forms  of  distortion  possible.  First,  that  in 
which  the  various  components  of  a  complex  wave  form  are 
differently  amplified  or  attenuated  to  an  extent  depending 
on  their  frequencies  ;  distortion  of  this  type  is  continually  en- 
countered in  telephone  circuits  owing  to  the  varying  value 
with  frequency  of  any  complex  impedance. 

The  second  type  of  distortion  is  that  in  which  an  impressed 
pure  sine  wave  is  reproduced  as  a  sine  wave  of  the  same  fre- 
quency with  added  harmonics  ;  this  case  also  occurs  in  tele- 
phony, notably  in  a  transmitter  circuit  where  sinusoidal 
variation  of  the  transmitter  resistance  does  not  cause  a  pure 
sine  wave  current  to  be  formed. 

Distortion  arising  in  the  Grid  Circuit. 

If  the  grid  potential  is  to  vary  in  exact  accord  with  the  im- 
pressed voltage  when  the  source  of  E.M.F.  has  apjireciable 
impedance,  the  grid  filament  circuit  must  have  a  constant 
resistance  independent  of  the  frequency  and  amplitude.  To 
secure  this  condition  the  grid  is  generally  given  a  negative 
polarity  with  regard  to  the  filament,  such  that  the  instantaneous 
P.D.  is  never  suflicient  to  cause  a  current  between  the  grid  and 
filament.  Under  these  conditions  the  input  impedance  is 
infinite  and  no  distortion  of  the  peaks  of  positive  waves  occurs. 
If  the  peak  of  the  positive  wave  were  able  to  send  current 
through  the  tube  there  would  in  general  be  a  drop  of  grid 
potential  depending  on  the  magnitude  and  frequency  of  the 
current,  and  distortion  would  result  .  This  effect  is  readily 
understood,  but  is  not  amenable  to  calculation  so  long  as 
the  functional  form  of  the  grid  current  is  unknown. 

Unfortunately  the  input  circuit  cannot  be  dismissed  as  free 
from  distortion  by  merely  securing  a  sufficiently  negative 
polarisation  ;  the  grid  must  necessarily  have  a  capacity  to 
both  the  filament  and  the  plate,  and  it  will  be  shown  that  the 
effective  impedance  of  the  grid  circuit  (even  when  there  is  no 
ordinary  conduction  current  from  grid  to  filament)  is  a  function 
of  the  ratio  of  grid-filament  and  grid-plate  capacities. 

Dr.  H.  W.  Nichols  has  shown  (see  "  Physical  Review," 
June,  1919)  that  for  calculation  purposes  a  vacuum  tube  may 
be  conveniently  considered  as  a  network  (Fig.  1).  If  the 
favourable  assumptions  be  made  that  the  current  variations 
are  small  and  that  the  filament-plate  capacity  is  negligible, 
the  network  equations  are 


CjP 
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(1) 


input  impedance,  then  when  the  external  impedance  Z^  =  0, 
Z  =  ejXj  and 


z=-i. 


1 


RZ., 


r+z,'=^^+cA^+^'-rTz, 


(2) 


The  operator  p  is,  of  course,  understood  to  introduce  fre- 
quency terms  which  tend  towards  zero  as  the  frequency  is 
reduced,  but  the  denominator  also  contains  a  term  independent 
of  frequency,  and,  therefore,  unless  the  frequency  is  zero,  so 
that  l/Cjp  bcomes  infinite,  the  input  impedance  will  have 
neither  the  magnitude  nor  the  angle  of  the  pure  capacity  impe- 
dance represented  byl/c,/;.  If,  therefore,  Zj  is  comparable 
with  or  greater  than  Z  there  will  be  a  variation  of  input 
voltage  on  the  grid  with  frequency. 


I — VWW\AA 


Fig.  1. 

If  the  term  in  the  denominator  of  equation  (2)  involving  the 
ratio  Cg/C;^  is  large,  the  input  impedance  can  be  rendered  inde- 
pendent of  frequency  by  the  application  of  a  non-inductive 
grid  leak  S.  Thus,  if  the  frequency  is  low  enough  to  allow  of 
neglecting  the  terms  directly  involving  it,  and  if  c^lci  is  large, 
the  approximate  value  of  Z  is 

1 


C3p(l+^-/< 


R 
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Now,  let  S  be  a  leak  resistance  small  compared  with  the 
capacity  reactance  l/Cjp.  The  value  of  Z  is  then  approxi- 
mately 


l  +  Sc^p  fl+/u—jii 


where  p  is  the  operator  d/dt, 

/J.  is  the  amplification  constant, 

e  is  the  input  voltage  (instantaneous), 

R  represents  the  plate  filament  resistance  of  the  tube. 

If  equation  (1)  is  solved  for  x^,  and  Z  is  put  for  the  tube 


R 

R+Z, 

If  jS  is  sufficiently  small,  the  term  involving  frequency  can 
be  neglected,  _and  the  input  impedance  is  the  non-inductive 
resistance  *S'.  In  order  that  the  voltage  impressed  on  the  grid 
may  be  independent  of  frequency  it  is  now  only  necessary  to 
see  that  Zj  is  either  non-reactive,  or  small  compared  with  S. 
It  is  by  no  means  always  convenient  fully  to  secure  this  condi- 
tion in  low  frequency  (telephonic)  circuits. 

Distortion  in  the  Plate  Circuit. 

Distortion  of  the  kind  that  depends  on  frequency  is  not 
limited  to  the  grid  circuit.  If  equations  (1)  be  solved  for  i^ 
the  plate  circuit  current,  it  is  found  that 

^AZ^(R  +  Z.,)  +  {RZ.,  +  RZ,-]-Z,Z.,+/nZiZ.^  +  ^^^^+RZ,Z,CiP 

....     (3) 

■  .     ■     (4) 


from  which  for  low  frequencies 
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And  thiTo  is  no  distortion  otlicr  than  that  due  to  Zo.  This 
hist  step  shows  how  t-sscntiully  tlic  opiTation  of  the  tube 
dcjicuds  on  the  grid-fihmR'nt  caiiatity,  aithougli  in  the  ideal 
limiting  ease  this  capaeity  eancels  out,  ami  does  not  appear 
in  the  exjiression  for  x^. 

Expression  (3)  i.s  derived  from  the  general  ap])roxiniate 
liuear  equations  (1),  and  therefore  includes  any_grid  distortion 
that  may  oecur  in  accordance  with  the  last  section.  In  the 
assumed  absence  of  appreciable  filament-plate  capacity  it 
can  be  shown  that  the  ])late  circuit  does  not  introduce  further 
distortion  under  tho  same  conditions  of  low  frequency  as 
for  negligible  distortion  in  the  grid  circuit ;  for  if,  without 
making  any  other  assumption,  we  make  the  applied  grid  volt- 
age independent  of  the  grid  current  by  putting  Zj  =  0  in  (3), 


C3P 


(5) 


which  involves  frequency,  but  becomes  independent  of  fre- 
quency when  the  capacity  reactance  Ifc^ji  becomes  large.  For 
those  high  frequencies  which  make  the  reactance  l/c.^y)  com- 
mensurate with  the  other  impedances  it  is  evident  that  the 
ampliticiition  is  reduced,  tending  in  the  limit  towards  unity. 
Under  such  conditions  it  would  be  necessary  to  introduce  the 
filament-plati'  capacity  reactance  in  parallel  with  R. 

Distortion  op  Wave  Form. 
Distortion  of  wave  form,  or  non-sinusoidal  reproduction  of 
a  sine  wave  input  voltage  arises  from  the  non-linearity  of  the 
characteristics  of  the  tube,  and  is  met  with  under  such  condi- 
tions of  current  amplitude  as  render  the  approximate  linear 
equations  (1)  invalid. 

Let    /  be  the  steady  plate  current. 
Eb  be  the  plate  battery  E.M.F. 
E,-  be  the  normal  grid  voltage. 
«  be  a  constant  for  the  tube. 
}i  be  the  maximum  am] )lifi cation  factor.' 
Z  be  the    external    impedance    in    the    plate    circuit 

=  R~iL». 
a   l)e  a  constant. 
It  is  know  n  that 

I=a{EB+iiiEc+e\'- (6) 

(Eb  in  this  expression  standing  for  the  voltage  on  the  plate), 
where  the  exponent  r  is  to  be  determined  empirically.  Analyti- 
cally the  simplest  case  actually  occuring  is  when  r  =  2. 

Suppose   an   alternating   voltage   i'^e""  acts   on   the    grid, 
and   supjiose  that  the  output   current  is   also   of  pure   sine 


form  //■'"';    it   is  necessary  to  find  the  conditions  that  the 
above  equation  will  lead  to  this  result. 
The  chaTacteristic  equation  becomes 

I  +  Ioe'"'-=a{En- RI  +fi(E,+  Eoe'"')  +  e-ZIoe'"T--   ■     U) 

On  multiplying  out  it  is  found  that  the  right-hand  side 
contains  constant  terms,  and  terms  of  frequency  11  and  2h. 
Con.stants  and  terms  of  like  frequency  must  form  simultaneous 
identities  with  the  terms  on  the  left  and  the  double  frequency 
terms  must  obviously  and  accordingly  be  zero. 

Thus  the  conditions  that  there  shall  be  no  distortion  of 
wave  form  are    . 

/  ^a{E„-RI+ixEc+£y- 
^JEjxf^Es^-Rl+fiEo+e] 
"'  lla+2Z{EB-RI+f^E,+s} 
and  {Egfi-zl  0)^  =  0 

The  first  of  these  conditions  shows  that  the  direct  current 
as  read  on  a  direct  current  milli-ammetcr  should  be  the  same 
when  the  tube  is  carrying  alternating  currents  as  when  only 
steady  E.M.F.s  are  acting.  A  milli-ammeter  in  the  pla,te 
circuit  gives  in  fact  a  good  indication  of  tlie  presence  of  dis- 
tortion. 

The  third  condition  is  evidently  that  the  alternating  current 
in  the  plate  circuit  shall  be  equal  to  the  effective  alternating- 
current  voltage  divided  by  the  external  impedance— in  other 
words,  that  the  apparent  tube  resistance  shall  be  negligible 
in  comparison  with  the  external  impedance. 

The  second  condition  can  be  written 


(8) 


/o= 


2E4iVlla 


l/a  +  2Z\/7/a 

and  becomes  reconcilable  with  the  third  condition  when  1/a 
is  small  compared  with  2ZVT[a,  that  is,  when  Z  is  great  com- 
pared with  .     " 


But 


is  equal  to  dE:dI,  which  is  the 


21/0/ 
mean  effective  resistance  between  the  plate  and  filament. 

The  second  and  third  conditions  are  therefore  the  same, 
as  is  necessary  (since  both  contain  Z)if  the  equation  assumed 
is  to  hold  good. 

For  telephone  work  it  has  been  shown  that  for  all  practical 
purposes  Z  need  only  be  of  the  same  order  as  the  tube  re- 
sistance, but  for  greater  freedom  from  distortion  as  well  as 
when  it  is  desired  to  secure  high  voltage  amplification  Z  should 
be  as  large  as  possible. 


The  Analytical  Determination  of   the  Steps  in  the 

Starter    of   a    Series    Motor-* 


By    STANLEY   PAKKKK    SMITH.    U.So. 


In  tliis  Paper  an  analj-tical  method  for  calculating  the  resistance 
steps  in  the  starter  of  a  series  motor  is  given.  When  metallic 
starters  are  ased,  it  is  usual  to  arrange  the  resistance  steps  so  that 
the  current  varies  Ijetween  given  limits.  The  solution  of  the  problem 
entails  a  knowledge  of  the  magnetisation  curve,  or  of  the  speed  curvo: 
of  the  motor. 

By  the  method  described  a  given  number  of  steps  can  be  obtained 
anah-tically  with  the  same  accuracy  and  iiractically  with  the  same 
ease  as  for  a  sluint  motor,  without  trial  and  error  or  the  construction 
of  a  diagi'am. 

Theory. 

From  the  equation  for  the  E.M.F.  induced  in  a  direct -current 
machine  we  can  write  for  the  sjjeed 

j\'=i£'>)  revs,  per  min.,         •     (1) 

whei-e  k  is  a  constant  for  any  given  motor,  and  cp  =  iiseful  flux  per 
pole. 

Xow  the  E.5I.F.  induced  in  the  motor  is 

E^V^m,         .     .     . (2) 

*  Abstract  of  a  Paper  in  the  "Journal"  of  the  Institution  of  Elec- 
trical Ensineers. 


where  F=pressure  at  supply  terminals.  /»'  =  total  resistance  in  artna- 
tui-e  circuit  between  supply  terminals,  /  =  current  in  the  field  and 
armature  of  motor.     Hence  equation  (1)  may  be  written 

N^k(V-IiI)i<f.     .   ' (3) 

r  is  assumed  to  be  constant,  whilst  /  at  starting  is  kept  within 
the  requisite  limits  by  var>-ing  the  resistance  B  ;  also,  with  series- 
parallel  control,  by  varjang  the  pressure  applied  to  each  motor. 

In  order  to  calculate  the  resistance  steps  in  a  metallic  starter,  we 
proceed  as  follows  :  Let  /i  =  upper  limit  of  current  during  starting  ; 
/2=lower  limit  of  current  during  starting;  9  ,  =  flux  corresponding 
to  /, ;  ip,  =  flux  corresponding  tol^.  The  fluxes  9,  and  cf„  are  ob- 
tained from  the  magnetisation  curve  of  the  motor,  or,  alternatively, 
from  the  speed  curve  of  the  motor.  In  the  series  motor  the  flvix  is  a 
function  of  the  armature  current  ;  whereas,  in  a  shunt  motor,  the 
tlux  is  constant,  so  that  the  magnetisation  curve  is  not  needed. 

Further,   let      X=IJI,  :  /3=<{)]/92  :  a=^/). (4) 

In  general,  X  and  )S  are  >  1,  and  a  is  <1.  (In  a  shunt  motor, 
^=1,  and  therefore  a  =  l/>„) 

The  conditions  during  starting  are  represented  in  Fig.  1,  where 
i?„,=resi.stance  between  terminals  of  motor;   R„,  Bi  .  .   .    J?„  and 
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5,„=resistances    between   supply   terminals   during  starting ;    r^, 
Tj,     .     .     .     /■„=resistance  steps. 

Then,  B^—R^^r^,  Ri,—Rc=r^,  &c. 

and  in  general,  iJj_i—iJj:=r»:_i.     .      .     .     (5) 

At  the  instant  when  R,_\  is  in  circuit  and  the  current  has  fallen 
to  /j,  the  induced  E.M.F.  will  then  be 

E'=V-R,_,  h=^N<fJk. 

At  tliis  instant,  the  resistance  step  r,_i  ^vill  be  cut  out  ;  the  current 
■will  immediately  rise  to  the  upper  limit  /j,  thereby  increasing  the 
induced  E.M.F.  to  E"=V —RJ^^XtfJk,  the  speed  N  not  having 
changed  during  this  transition. 

Therefoi*  -=  ^'^'^^   J^-^  =  R,       (6) 

whence  i?,=  aie^_,-F(j?-I)//i (7) 

This  is  the  general  expression  for  the  total  resistances  in  the 
starter  for  a  series  motor.  The  corresponding  expression  for  the 
resistance  in  the  starter  for  a  shunt  motor{where  91=92,  i.e.,^=\) 
is  Ri=ci.Rj._i  ;  i.e.,  the  total  resistances  for  a  shunt  motor  form  a 
geometric  series.  With  the  series  motor,  however,  the  constant 
term  {fS—l)V/Ii  has  to  be  deducted  from  ai?j_i  in  each  case. 


'-■5-*|— ^- 


f-  r-    yLnnsuiixruisiTLr^ 
■ B.^ 4d^ 

< R^—- H  I         ; 


Fig.  1. ^Diagrammatic  Areanoement  op  Starting  Resistance  for 
Series  Motor. 

Coming  to  the  resistance  steps,  however,  a  geometrical  progression 
is  met  with  in  the  starter  for  the  series  motor  as  well  as  for  the  shunt 
motor. 

For  r..=i?,-iJ^_i  =  a(iJ,_,-iJ;,)  =  ar;,.,. 

Hence  ?-,/{rj_i)  =  a.     ^ (8) 

That  is  (■2=a''i, '■^=a»'»=aVi     .     .     .     r„=ar„_i  =  a"~Vi.    From 

equation  (7)  r,=J?,.(l-a)  +  F(/3-l)//, (9) 

For  the  first  step  j-j  this  becomes 

r,=i?.(l-a)  +  r(/J^l)//i (10) 

Now  the  sum  of  the  n  steps  {cf.  equation  8)  is 

^t"r=ri+r,+     .     .     .     +r„=r,(l-a")/l-a. 

Further,  1.i"r^R„-R,„. 

Therefore,  Si"r=/?„-ie„=?-i(l  — a")/l-a).       .     .     .     (11) 

Combining  this  with  equation  (10)  in  order  to  introduce  the  con- 
dition contained  in  equation  (7),  developed  for  the  current  changes, 
we  have 

i?«-i?,„  =  |B,.(l-a)+^(/3-l)|]— ^, (12) 


„     F  1  -  a" 

or,  /=7   (i?     1)  , +R,„-B.a" 

ii  1  — a 


=0. 


(13) 


Tliis  is  the  general  expression  which  must  be  satisfied  in  order 
that  the  n  steps  may  give  the  correct  current  changes  when  the  switch- 
ing in  current  is  /,.  A  knowledge  of  the  magnetisation  curve  is 
necessarj-  in  order  to  find  the  relation  between  /J  and  a.  AVhen  this 
curve  is  given,  together  witli  the  number  of  steps,  n,  and  the  motor 
resistance  /?„„  as  is  lOsual,  equation  (13)  can  be  solved  by  fixing 
either  /j  or  /.„  but  not  both.  (This  latter  condition  also  applies 
to  the  calculation  of  a  starter  for  a  shunt  motor  when  n  and  if,„  are 
given.) 

Calcui^ation  of  Resistance  Steps  for  a  Series  Motor. 
Consider  the  case  when  the  motor  starts  from  rest  and  the  current 
rises  to  the  upper  Umit  /j  on  switching  in.     Under  these  conditions, 
iJa=F//i,  so  that  the  general  expression  in  equation  (12)  tecomes 
1- 


/=(/3- 


1 


-a"     /, 
-a       F 


(14) 


while  equation  (10)  for  the  first  step  becomes 

r,  =  i?„(^-«) (15) 


In  the  original  Paper  the  author  works  out  an  example — namely 
a  5  H.p.  crane  motor-^in  which  the  upper  current  limit  is  given. 
The  same  method  appUes  when  the  lower  limit  is  given. 

Calculation  of  Resistance  Steps  for  a  Series  Motor  when  the 

Current  on  Switching  in  is  to  be  Less  than  the  Upper  Limit. 

It  is  sometimes  stipulated  that  the  current  on  switching  in  shall 
not  rise  to  the  upper  limit  /j,  but  to  some  value  I,  intermediate 
between  /,  and  7^. 

The  total  resistance  on  switching  in  is  then  R„=V/l3,  and  the 
first  step  rj  is  cut  out,  either  automatically  or  by  hand,  when  the 
current  has  fallen  to  I^.  Let  R',,  denote  the  total  resistance  «hen  the 
first  step  r,  is  cut  out,  that  is 

ri=Ra — iJ'„. 

Further,  R„-R„=ri+r,+     .     .     .     +r„  =  l.\r, 

and  R'„-R,^=r2+     ....     +r„=1,'\r 

=r2(l-a"-')/l-a 

From  equation  (9)  we  have 

r,=R\{l-c,)+V{p-l)/I,. 
Hence  the  general  expression  in  equation  (12)  nov.-  takes  the  form 

R'„-R„=\R'a{l-<^)  +  ~  {P-l)\-~ .     .         .     .    (16) 

We  must  now  express  R'„  in  terras  of  R„.  Just  before  r,  is  cut 
out£'=F—fia/o.  and  just  after  r-j  is  cutout  £"=!'— i?'„/j  ;  whence, 
as  in  equation  (7) — 

iJ',=  ai?„-F(/9-l)//, (17) 

Substituting  for  R'„  in  equation  (16),  the  general  expression  that 

must  be  satisfied  when  the  current  on  switching  in  is  I,  is  obtained, 

namely  y  j_^„ 

/=-  (,S-1)  , fi„a"+i?„.=0 (18) 

Vj  1  — a 

This  problem  the  author  also  illustrates  in  the  original  Paper  by 
a  worked  example — namely,  a  250  H.p.  traction  motor. 

Calculation  of  Resistance  Steps  for  Two  Series  Motors  with 

Series-Parallel  Control. 

This  is  the  case  commonly  met  with  in  direct-current  traction. 

For  the  parallel  positions  the  conditions  before  and  after  changing- 

over  must  be  taken  into  account  (Fig.  2).     Let  /j  and   7,  again. 


Rot  Rot  . 

Rot 


-dTrLnj-LTLrLr^-^- 
(R.-Rot)  ^' 


-T_n_rLrLn_rLrLr-^ 


(R^Rot) 


I. 


Fig.  2. 
A.  Connection  before  paralleling.      li.  Connection  after  paralleling. 

denote  the  current  limits  in  the  parallel  position.  These  limits  are 
not  the  same  us  in  the  series  position.  We  may  have  either  7;  or  72 
the  same  in  both  positions,  but  it  ■nail  be  quite  accidental  if  the  two 
limits  are  the  same  in  the  parallel  as  in  the  series  positions. 

Before  paralleling,  let  the  current  fall  to  the  value  corresponding 
to  72  in  the  parallel  positions,  then  from  Fig.  2  it  is  seen  that 
F-27;'-27;„72=0. 

After  parallelling,  let  current  rise  to  upper  limit  I^.  then 
V^E''-RJ,=0. 

Since  the  speed  has  not  altered  during  the  transition,  we  have 
{cf.  equation  (7))  y  g 

^"=7"  0-2)+"''"' ''" 

Thus  in  addition  to  equation  (12),  equation  (19)  must  be  satisfied 
in  the  parallel  position.'  Equating  then  (12)  and  (19),  we  get 

1 


.     F    ri-a"      P-1     B       \ 


a   =0. 


(20) 


In  the  original  Paper  the  author  works  out  an  example  of  series- 
parallel  control,  in  wliich  the  upper  current  limit  I ^  is  chosen  the 
same  for  both  conditions.  In  the  case  when  the  lower  limit  7,  is 
to  be  the  same  for  both  conditions  (automatic  control  with  minimum 
current  relay),  the  problem  is  solved  in  a  similar  way. 
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Measurement    of    the    Electromagnetic    Field    of 
Transoceanic   lladio^rapliic   Waves.* 


By     Vviti.    Cm.   VALLAIIIII. 


At  tlic  boginniiig  of  August,  1919,  tho  wireless  station  of  Annapolis 
(N.S.S.)  carried  out  some  exix-rimental  transmission  tests  lasting 
for  24  lu)urs  continuously.  The  Italian  Royal  Naval  Klectro- 
technieal  and  Hadiotelegraphic  Institute  took  the  ojiportunity 
to  make  a  quantitative  measiu-ement  of  the  electromagnetic  licjd 
at  the  receiving  station.  Tlie  method  employed  was  one  of  simple 
substitution,  facilitated  Ijy  the  fact  that  the  aerial  at  the  Institute, 
used  for  direction  Hnding,  consists  of  two  identical  2-wire  circuits 
oriented  with  regard  to  true  north  at  angles  36  deg.  to  210  deg. 
(approximately  N.E.-S.W.)  and  126  deg.  to  :!()6  deg.  (approxi- 
mately X.W.-S.E.).  The  area  enclosed  by  each  aerial  is  about 
1,404  s(|.  meters. 

The  distance  from  the  wireless  station  at  Annapolis  to  Leghorn 
measured  on  a  great  circle  is  6,917  km.  and  its  tearing  from 
Leghorn  is  298  deg.  47  min.  It  follow.s  that  the  N.W.  aerial  is 
almost  exactly  oriented  for  receiving  from  Aiuiapolis,  ^^■hile  the 
N.E.  aerial  is  so  placed  as  to  bo  almost  uninfluenced  by  such  signals. 

For  receiving,  an  8-valve  amplifier  was  used,  with  six  stages  of 
resistance    amplification    and    two    with    telephone    transformers. 


N.E.  signals  identical  with  those  produced  in  X.W.  by  N.S.S.  The 
oscillating  current  produced  by  O2  is  measured  by  the  thermo- 
electric cou])le  T,  E,  and  the  galvanometer  O.  Both  the  generators 
6\  and  G\  are  of  tlu^  ionic-valve  type  with  magnetic  cou])ling.  The 
value  of  M.,  for  a  =  o,  that  is,  the  position  in  which  the  two  coils 
of  the  inductance  are  coaxial  has  been  calculated  by  Havelock's 
formula  and  is  equal  to  0049  microhenries.  In  view  of  the  small 
dimensions  of  the  coils  compared  with  their  distance,  M^  for  other 
positions  may  be  taken  as  0-049  cos  a. 

Details  of  the  Tests. 
The  measurement-  is  effected  as  follows.  With  the  2-way  switch 
in  position  a  and  with  generator  O,  and  not  Gj  working,  the  values 
of  />j,  J/,,  M.,  and  the  wave-length  of  G,  arc  adjusted  to  receive 
the  signals.  Then,  leaving  everything  else  unchanged,  the  2-way 
switch  is  thrown  over  to  6  and  G,  started,  il/^  's  regulated  roughly 
to  give  about  the  same  strength  of  signal  as  in  the  firat  position,  and 
then  the  wave-length  of  (?,  is  adjusted  to  give  the  same  musical  note 
as   in  the  first  position.     This  is   verified  by  throwing  over  the 


3/2,1  H 


306°     36' 


Diagram  of  Connections  used  on  Annapolis  Tests. 


The   amplifiers  were  connected  to  a  secondary  circuit  inductively 
coupled  to  the  aerial. 

PErNCIPLE    OF   THE   MEASUREMENT.?. 

The  principle  of  the  measurement,  which  will  be  understood  by 
reference  to  the  diagram,  consisted  in  receiving  the  signal  to  be 
measured  on  the  N.W.  aerial  an^  then  switching  over  to  the  N.E., 
inducing  in  the  second  circuit  a  local  E.M.F.  of  adjustable 
frequency  and  amplitude  which  were  arranged  to  give  .signals 
identical  with  those  received  from  N.S.S. 

The  circuit  of  the  aerial  consists  of  one  or  other  of  the  aerials 
proper,  according  to  the  position  of  the  2-way  s^vitch  a,  h,  a  capacity 
consisting  of  eight  pajwr  condensers  of  1  mfd.  connected  in 
series,  the  primary  of  the  mutual  inductance  M^,  the  variable 
inductance  ij  and  the  secondary  of  the  mutual  inductance  M-^  for 
coupling  to  the  local  generator  Oj-  The  secondary  circuit  // 
includes  the  secondary  of  the  mutual  inductance  J/j,  with  some 
fixed  condensers  and  a  variable  air-condenser  across  which  is 
cormected  the  amplifier. 

The  local  generator  Crj  is  employed  through  the  mutual  inductance 
J/3  to  produce  beats  in  the  receiver.  The  local  generator  G^,  by 
means  of  the  mutual  inductance  M^,  is  made  to  induce  in  the  aerial 

*  Abstract  of  an  article  in  "  L'Elettrotecnica." 


2-way  switch  from  one  position  to  the  other.  Finally,  the  fine  ad- 
justriient  of  the  intensity  of  the  signals  is  effected  by  varvang  the 
angle  a  of  the  mutual  inductance  i/j.  As  M^=o  for  a=90  deg., 
there  is  a  certain  range  on  either  side  to  90  deg.  in  which  the 
signals  are  inaudible,  and  balance  may  be  effected  on  either  side  of 
this  range. 

CorrpuNG  Relations. 
If  the  coupling  between  the  circuit  /  and  that  of  G.,  were  made 
entirely  by  the  nuitual  inductance  J/^  the  readings  a  and  a]  would 
be  symmetrically  placed  on  each  side  of  90  deg.  In  practice, 
however,  there  is  a  certain  amount  of  mutual  inductance  between 
the  circuits  in  spite  of  the  distance  between  them.  Putting  M^ 
for  this  constant  and  unknown  coupling  and  it/2'=0049  cos  a^; 
J»f 2"=0049  cos  ao  for  the  two  values  of  M-z  corresponding  to  the 
two  readings  oci  and  a,,  the  total  induction  M  is  given  by 


J/ = Jf '2 + J/„  =  -  ( il/":-f  >¥„), 


whence 


and 


J>/„=- 


M'-i+M" 


M-- 


M', 


2 

-M" 


0-049 


(cos  «!— cos  a,). 


That  the  value  of  M  so  obtained  is  actually  independent  of  M, 
is  proved  by  the  substantial  agreement  of  the  readings  in  any  group. 
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in  spite  of  the  orientation  of  the  circuit  of  G^  and  consequentlj'  the 
value  of  J/o  being  changed. 

The  results  would,  however,  have  been  invalidated  if  there 
had  been  sensible  mutual  inductance  between  the  circuit  of  G^  and 
the  secondary  circuit  //,  and  it  was  to  avoid  this  that  the  two  sets 
of  apparatus  were  placed  far  apart.  As  a  test  of  the  absence  of 
such  inductance,  the  orientation  of  the  apparatus  forming  the 
inductance  M^M^  was  changed  and  was  found  to  have  no  effect 
on  the  readings  aj,  a^- 

The  Influence  or  the  Generator. 

It  might  also  be  feared  that  the  circuit  of  the  generator  G^  might 
influence,  not  only  the  mutual  inductance  M^  on  the  secondary 
//,  but  also  the  primary,  and  that  this  influence  might  be  different 
according  to  the  two  positions.  In  practice  the  coupling  J/j  is 
relatively  close,  as  it  was  foimd  that  the  signals  were  best  received 
when  the  E.M.F.  induced  in  the  secondary  by  G^  considerably 
exceeded  in  amplitude  that  due  to  the  signat.  Any  doubt  on  this 
score  was  removed  by  taking  advantage  of  pauses  in  the  trans- 
mission from  Annapolis  and  noting  that,  the  oscillations  in  (?i  and 
G?2  remaining  the  same  while  the  two  aerials  were  interchanged, 
the  readings  a^  and  aj  were  altered,  but  the  difference,  cosaj  — cosa,: 
remained  constant. 

Finally,  it  might  be  thought  necessary  to  taka.  account  of  the 
E.M.F;  induced  by  the  signals  in  the  N.E.  aerial,  depending  on  the 
fact  that  it  is  not  exactly  at  right  angles  to  the  bearing  of  Annapolis. 
This  was  found  to  be  unnecessary  since,  by  var jdng  slightly  the  wave- 
length of  Gj,  no  beats  could  be  detected  and,  also,  since  no  trace  of 
the  signals  could  be  heard  even  T\'ith  maximum  amplification  and 
with  G'2  out  of  action. 

From  the  current  /  in  the  circuit  of  Gj  and  the  readings  aj  and  a 
the  E.M.F.  is  given  by  the  equation 


where 


E=vi  lf7=2-67+10-'  (cos  aj— cos  a^)  I, 
>.=17,300  metres  to  =  109,000 


J/=49xl0-' 


cos  ttj— COS  aj 


It  should  be  noted  here  that  the  identity  of  notes  in  the  signals 
from  NS8  in  the  first  position  and  those  from  G^  in  the  second 
position  may  be  obtained  with  a  frequency  f^  differing  from  that  of 
the  signals  /  so  long  as  the  frequency  /j  of  G,  satisfies  the  condition 
f—fi=fi—ft-  It  is  easy  to  avoid  this  error  by  noting  the  variation 
of  the  note  \rith  variation  of  Xj  in  the  first  position  and  of  X,  in  the 
second.  In  all  the  measurements  it  was  arranged  to  have  >,j<  X 
and  X,>Xi  so  that  X=X,.' 

From  the  value  of  E  given  above  the  magnetic  field  of  the  wave 
from  NSS  is  given  by 


ff= 


10°g 
CO  S  cos  p 


=6-58xW'^E, 


where  ,9=14,040,000  cm^  is  the  area  of  the  receiving  aerial  and 
P=l°  is  the  angle  between  its  plane  and  the  direction  of  the  incoming 
waves.  The  effective  value  H  of  the  magnetic  field  is  given  in 
C.G.S.  units.  Thence  the  electric  field  is  given  by  F=vH  where  u 
is  the  velocity  of  light,  or 

^■=3 X lO'H  volt/km.=l-97 X lO'JS  volt/km. 

Accuracy    Obtainable. 

The  results  of  the  observations  and  calculations  made  as  above 
are  given  in  the  subjoined  table.  As  all  observations  are  given, 
the  variations  give  an  idea  of  the  order  of  accuracy  as  regards 
accidental  errors.  As  was  to  be  expected  it  was  found  greatly 
preferable  to  work  while  the  transmitting  station  was  sending  a 
continuous  signal  than  when  sending  messages. 

The  results  are  not  sufficiently  numerous  to  justify  conclusions 
as  to  the  diurnal  variation  in  the  intensity  of  signals  for  which, 
moreover,  it  would  be  necessary  to  know  the  variation  of  current 
in  the  aerial  of  NSS  during  the  experiments.  The  measurements 
in  Group  4  seem  to  confirm  the  weakening  of  signals  during  the 
morning  which  is  noticed  by  all  the  Italian  stations  receiving  from 
North  America. 

The  results  may  be  employed  to  check  the  formulse  which  have 
been  put  forward  for  the  range  of  wireless  stations  and  to  give  a 
rough  guide  to  the  strength  of  electro-magnetic  field  necessary, 
with  a  certain  type  of  aerial,  to  receive  satisfactorily.  Thus,  with 
an  induced  E.M.F.  of  40  microvolts  and  consequently  a  magnetic 
field  of  2-6  xlO-»  C.G.S.  units  and  electric  field  of  0  078  volt/km. 
the  reception  of  telegrams  with  an  8-valve  amplifier  was  good, 
except  in  periods  of  maximum  atmospheric  disturbance. 


Regarding  the  formula?  for  the  range  of  wireless  stations  that  of 
Austin*  may  be  put  in  the  form 


IdP  V    sin  0 


XiiJ  ^    sin  0 


whence, 


hr  X» 


:/ 


sin  6 


-0-0015 


Vx, 


where  R  is  the  resistance  of  the  receiving  aerial,  hr  its  effective  height 
and  I,  the  current  obtained  in  it,  h  and  /  are  the  height  and  current 
in  the  transmitting  aerial,  Xthe  wave  length,  fZthe  great  circle  distance 
between  the  stations,  6  the  angle  subtended  at  the  centre  of  the  earth 
by  that  distance.  B  is  expressed  in  ohms,  /  and  /,.  in  amperes, 
h,  hr,  X,  d  in  km.,  then  the  electric  field  F  is  expressed  in  volt /km 
Solving  for  the  unknown  hi  and  putting  X=17-3,  d=6917,  9  = 
62'  18'-5,  we  have 


M^^F 
377 


x/^ 


sine 


-0-0015  7^=3,500  F  amp./km. 


The  values  of  hi  thus  obtained  from  Austin's  formula  as  shown 
in  the  table  are  far  too  high.  This  shows  that  at  such  great  distances 
Austin's  formula  gives  values  for  the  electro-magnetic  field  sensibly 
lower  than  those  found,  that  is  that  the  propagation  takes  place 
in  a  more  favourable  manner  than  would  be  given  by  the  formula. 

JIuch  better  figures  are  obtained  from  the  formula  of  L.  F.  FuUert 
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or  ■5vit"h  the  constants  as  given  above 

hI=mOF  amp./km. 

Prof.  L,  W.  Austin  has  kindly  informed  the  author  tliat  the  trans- 
mission from  Annapolis  is  normaUy  made  vsdth 

W=0-107x280=30  amp./km,, 

which  agrees  very  well  with  the  values  calculated  bj'  Fuller's  formula. 
It  is  to  be  hoped  that  opportunities  vAU  occur  for  other  measure- 
ments of  this  sort  executed  at  different  stations    and  at    different 
distances  and  wave  lengths. 


hi 

Tl«f« 

G.M.T. 

E 

Micro- 
volts 

H 

C.G.S. 

F 
volt/km. 

amp. 

/km. 

Signal. 

Group.  i-^c»ut. 

Austin 

Fuller 

1. 

6/8/19 

14-  6 

— 0-  9 

012 

83^ 

74  yn 

75J 

5-0  X  lO-s 

0-151 

530 

75 

L. 

2. 

>» 

21-38 
0-42 

62] 
50 

0-47 

47 

>r>Z 

3-5  X  10-9 

0-104 

360 

52 

L. 

0-51 

52 

1 

0-57 

5.5J 
29^ 
39 

3: 

7/?/19 

5-50 
0-59 

6-  3 
0-  6 

35 

29 

.34 

2-2  X  10-9 

0-C67 

230 

33 

T. 

0-  8 

32 

L. 

0-11 

42 

24l 

»* 

■4. 

„ 

7-24 

0-26 
0-28 

18 
33 

.25 

1-6  xlO-* 

0-049 

17? 

24 

L. 

0-30 

241 

5. 

„ 

9-  8 

3*1 

0-10 
013 

42 
33 

.36 

2-4x10-9 

0-071 

250 

35 

L. 

0-16 

^K 

6.            „      1   U-51 

46"! 

0-53 

37 

0-57 

41 

►  42 

2-7x10-9 

0  082 

280 

41 

L. 

12-   1 

43 

^ 

0-  4 

43J 

7.      i      „ 

16-23 

30^ 

0-26 
0-30 

3039 

2-5  X  10-9 

0-076 

260 

38 

L. 

0-32 

45^ 

L. — Long  Line  Transmission. 

T. — Signals. 


*Proc.  Radio.  Eag.,  Feb..  1917,  VoL  .5,  No.  1,  n.  25. 
tProc.  A.LE.E.,  April,  1915,  Vol.  34,  p.  567. 


February  2j,  1921. 


THE  ELECTRICIAN. 


251 


Standardised    Electric   Motor   Manufacture. 


Ek'itrical  manufiutmvrH  now-a-days  are  generally  of  two  kinds, 
those  ^ho,  so  to  sjH'ak,  have  the  whole  world  as  their  parish  in  that 
they  make  evcrvthint;  that  can  by  any  stretch  of  imagination  he 
ealle<l  electrical, from  wall  plugs  to  turbo-alternators, and  those  who 
confine  themselves  to  the  six'cialised  production  of  one  i)articular 
piece  of  ajiparatus.  U'hile  the  former  class  are  doubtless  ifiore 
imposing  to  the  outw  ard  eye,  the  latter  are  not  witliout  their  successes, 
both  in  the  financial  and  in  the  moi-e  purely  engineering  licld.  This 
text  may  Ik-  elaborated  by  a  short  reference  to  the  works  of  Messrs. 
Hkjos  Buuthers,  of  Sand  Pits,  Birmingham,  a  firm  that  was 
established  some  nine  years  ago  for  the  specialised  production  of 
small  electric  motors. 

Some  idea  of  the  growth  of  the  firm,  and  therefore  of  the  success 
of  the  firm  since  that  time,  may  be  given  by  saying  that  at  tlie  time 
of  its  foundation  in  prcnnses  at  Balsall  Heath,  near  Birmingham,  an 


phase  types  in  the  protected  and  enclosed  ventilated  patterns  are 
now  made  up  to  50  n.r.  or,  as  Mr.  Higgs  would  sooner  cxjiress  it, 
the  ma.\imum  armature  diameter  ha,s  been  increased  from  ,Sin.  to 
12  in.  or,  more  accurately  still,  the  equivalent  of  these  two  figures 
in  the  metric  system.  The  motors  built  by  Messrs.  Higgs  Brothers, 
however,  comply  in  everj'  resjject  with  the  British  Engineering 
Standards,  but  under  no  circumstances  is  any  departure  made  for 
customers'  convenience  from  the  standard  designs  employed  by  the 
firm. 

As  regards  the  question  of  temj^erature  rating,  which  lias 
recently  been  receiving  a  good  deal  of  ventilation  so  far  as  turbo- 
alternators  are  concerned,  a  maximum  temperature  of  20()^r.  in 
any  ])art  of  the  machine  is  fixed,  as  this  is  considered  to  be  the  upper 
limit  at  which  reliable  operation  can  be  obtained,  a  condition  which 
is  rightly  thought  to  be  of  such  sujjreme  importance  that  all  others 


Views  of  the  Works  and  Products  of  Messrs.  Higgs  Brothers. 
[1.  Assembly  Shop.    2.  Experimental  Test  Shop.     3.  Single  Pubposk  Maohinb  Shop.     4.  Assembled  Components  of  a  Higgs  D.C.  Motor. 


area  of  only  1,500  sq.  ft.  was  occupied,  and  the  staff's  combined 
wages  amounted  to  the  magnificent  sum  of  £4  12s.  a  week,  and  the 
charges  for  rent,  electricity  and  gas  were  equally  meagre,  being 
£7  10s.  a  quarter,  £8  a  quarter,  and  £3  a  quarter  respectively.  At  this 
time  Mr.  W.  F.  Higgs  confined  himself  to  the  manufacture  of  motors 
not  exceeding  5  h.p.,  but  in  spite  of  this  restricted  activity  he 
succeeded  in  obtaining  a  100  per  cent,  return  on  the  capital  employed 
at  the  end  of  the  first  year.  This  result,  imdcr  what  it  will  te  agreed 
were  somewhat  arduous  conditions,  was  obtained  not  only  as  the 
result  of  business  acumen,  a  quality  which  is  considered  in  some 
circles  to  be  the  sole  qualification  of  the  successful  electrical  engineer, 
but  was  the  fruit  of  considerable  technical  knowledge,  skilful 
planning,  perseverance  and  the  clearing  of  both  the  minds  and  the 
operations  of  the  firm  of  a  good  deal  of  unnecessary  and  hampering 
detail.  Since  1912  the  business  of  the  firm  has  developed  on  the 
technical  side  in  that  motors  of   the  direct,  two-phase  and  three- 


must  give  way  to  it.  The  actual  measurement  of  the  temperature 
is  made  on  a  selected  machine  of  each  new  design,  which  is  equipped 
with  thermocouples  so  that  thorough  acquaintance  with  its  behaviour 
may  be  obtained. 

The  Use  of  the  JIetric  Sy.stem. 
Parallel  with  this  technical  development  the  business  of  the  firm 
increased  to  such  an  extent  that,  in  1917,  a  removal  was  made  to  the 
jii-esent  works  in  Sand  Pits.  At  the  same  time  the  interesting  step 
was  taken  of  changing  the  whole  of  the  operations  over  to  the  metric 
system.  Tliis  policy  -iriU,  of  course,  be  criticised  from  two  points  of 
view,  its  financial  djsadvantages  and  the  general  undesirability  and 
imadaptability  of  the  metric  system  to  British  conditions.  We  may, 
therefore,  point  out  that  on  both  these  scores  no  disaster  has  occurred. 
Nor  is  tliis  surjwising.  Jigs,  tools,  &c.,  have  in  any  event  to  be 
changed  every  few  years,  and  opportunity  was  taken  of  renewing 
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on  the  new  system  rather  than  on  the  old.  As  regards  the  second 
point  no  trouble  has  been  experienced  in  any  way,  except  that  the 
steel  makers  insist  that  the  steel  required  for  making  the  sliafts  shall 
be  purchased  on  the  British  s^-stem.  This,  however,  does  not 
interfere  inth  anything  inside  the  works,  as  the  change  over  to  the 
metric  system  is  made  as  soon  as  the  raw  material  enters  the  doors. 
While  the  works  at  Sand  Pits,  which  were  originally  used  for  cycle 
manufacture,  are  not  ideal  for  can'jang  out  the  production  of  electric 
motors  on  a  large  scale,  owing  to  their  obsolete  arrangement,  every 
opportunity  is  taken  of  so  organising  the  various  operations  that  the 
highest  efficiency  is  obtained,  and  as  little  possible  time  is  lost. 

WoEKS  Organisation. 

As  regards  works  organisation,  machines  are  not  manufactured 
directly  for  customers  but  for  stock,  the  practice  being  to  keep  about 
500  finished  motors  available  for  delivery,  while  at  any  one  time 
about  I.OOO  are  in  course  of  manufacture.  The  progress  of  each 
machine  part,  and  asseml^led  component,  up  to  the  time  that  they 
become  combined  into  a  finished  machine,  is  kept  careful  track  of  by 
a  well-thought-out  system  of  stock  cards.  These  cards  are  di\'ide'd 
into  three  classes  which  deal  respectively  with  single  component 
parts,  assembled  components  and  complete  machines.  Orders 
for  these  articles  are  put  through  in  batches,  the  card  being  marked 
with  particulars  of  the  order,  the  number  of  the  operations,  and  the 
time  allowed  for  each  operation.  The  result  of  the  inspections  wliich 
take  place  at  various  stages  is  also  recorded,  and  the  batch  is  not 
taken  into  store  unless  the  card  is  complete  in  every  respect,  and 
every  item  to  which  it  refers  is  also  present.  This  applies  especially 
to  spoilt  work,  whicli  has  to  be  returned  to  store  along  -i^-ith  the 
completed  parts,  so  that  not  only  is  a  check  kept  on  the  -way  each 
workman  is  carrying  out  his  duties  but  no  scrap  is  allowed  to 
accumulate  in  the  shops. 

.Jigs  are  used  for  every  operation,  and  the  pattern  number  is  cast 
on  every  casting,  while  only  the  dimensions  which  concern  the 
machinist  are  placed  on  the  shop  drawings,  these  being  examples  of 
those  small  points  of  detail  which  make  for  simple  and  easy  pro- 
duction. Materials  and  sizes  are  standardised  as  far  as  possible, 
and  this  is  carried  to  such  an  extent  that  in  the  manufacture  of  aU 
types  of  motor,  32  in  number,  only  17  different  sorts  of  screw  are 
ased.  .-\utomatic  machinery  is  used  as  far  as  possible,  and  spraying 
equipment  is  employed  for  insulating  the  stampings.  Die  stamping 
is  also  largely  used. 

It  may  be  mentioned  that  piece  work  is  in  operation  throughout 
the  works,  more  because  it  seems  to  be  the  most  adaptable  of 
systems  of  payment  in  use  at  the  present  time  than  because  Mr.  Higgs 
sees  in  it  any  particular  advantage.  In  fact  he  hopes  in  due  course 
to  adopt  the  conveyor  system  with  high  but  fixed  wages. 

The  welfare  of  those  working  for  the  firm  is  looked  after  by  the 
provision  of  a  light  and  airy  canteen  in  which  meals  are  supplied  at 
a  low  cost,  or  food  is  cooked  at  the  firm's  expense.  There  are  also 
the  usual  run  of  football  and  other  sporting  clubs  which  are  so  much 
a  feature  of  Midland  industrial  operations. 

DeTVILS    of   TFIE    MoTORS   TtlENI.D    OuT. 

Turning  to  the  motors  themselves,  one  of  our  illustrations  shows  the 
issembled  components  of  a  direct -current  motor.     These  motors,  as 


are  those  of  the  alternating-current  type,  are  fitted  with  ball  l)earings, 
an  arrangement  which  means  less  attention  from  the  user,  though  it 
necessitates  careful  fitting  by  the  manufacturer.  A  proper  system 
of  lubrication  is  also  of  importance,  and  Messrs.  Higgs  Brothers 
therefore  adopt  the  wise  practice  of  despatching  with  each  of  their 
machines  sufficient  grease  to  last  for  a  year. 

All  machines  are  fitted  «-ith  a  ventilating  fan,  and  the  direct-current 
motors  are  designed  as  variable  speedmachines.with  100  per  cent.speed 
variation.  Direct-current  machines  are  also  designed  to  be  reversible 
.without  any  alteration  of  the  brush  rockers,  commutation  being 
arranged  to  always  take  place  at  the  neutral  point.  The  brush  gear 
used  on  direct-current  machines  is  interesting  from  the  fact  that  the 
arms  are  fixed  to  the  brush  rocker  by  an  ingenious  cone  joint  being 
held  in  place  by  a  taper  collet  wliich  makes  a  very  tight  fit.  The  brush 
holder  box  itself  is  a  die  stamping  of  material  with  a  tensile  strength 
of  33  tons  per  square  inch,  and  an  elongation  of  15  per  cent.  The 
spring  arm  is  also  a  die  stamping.  All  direct-current  motore  with  an 
output  exceeding  ^  h.p.  are  fitted  with  interpoles,  these  being  of 
mild  steel  cast  into  cast-iron  yokes.     Laminated  pole  shoes  are  used. 

No  Loose  Connections. 

A  special  point  is  made  of  the  eUmination  of  loose  wire  connections 
inside  the  machine^,  soldered  joints  being  used  everysvhere.  all  ends 
being  brought  out  to  sjiecial  terminal  box  on  the  top  of  the  yoke. 
The  poles  are  provided  ^vith  laminated  shoes,  the  coils  Ijeing  wound 
with  enamel  wire  served  with  black  tape.  Each  coil  is  given  a  numlier 
so  that  its  history  can  be  noted,  and  an  exact  duplicate  supplied  in 
case  of  need.  Additional  ventilation  in  the  alternating-current  motor 
is  obtained  by  exposing  the  outside  of  the  stator  laminations  to 
the  air.  The  stator  coils  are  wound  ^rith  direct-cuirent  cotton  wire 
in  the  largersizes,  and  with  enamelledsingle  cotton  covered  wire  in 
thesmallersizes  of  machine,  the  latter  being  capableof  withstanding 
a  pressure  of  2,800  volts  bet  ween  adj  acent  layers  of  wire.  The  interior 
of  the  stator  and  the  exterior  of  the  rotor  are  ground  so  that  a  very 
fine  clearance  is  practicable.  The  rotors  of  alternating-current 
machines,  whether  for  two  or  three-phase  circuits,  are  always  wound 
three-phase,  in  the  case  of  slip-ring  motion  the  ends  being  led  out  to 
vertical  rings.  The  short-circuiting  device  iised  on  the  motors 
consists  of  a  central  plunger  which  engages  with  a  plug  on  the  shaft 
and  with  arms  connected  to  the  slip  rings.  At  the  same  time  the  side 
rods  come  into  play  and  lift  the  brushes. 

Cooling  is  effected  by  means  of  a  centrifugal  fan  revolving  above  the 
^Wndings  which  draws  air  into  one  end  of  the  rotor  core,  and  passes 
it  out  at  the  other  end. 

Every  machine,  whether  direct-current  or  alternating-current,  is 
tested  on  load  for  three  hours,  is  flashed  five  times  at  least  2,000  volts 
in  a  special  testing  department,  wliich  is  equipped  with  a  means  for 
carrjang  out  tests  at  any  frequency  from  25  to  60  cycles,  and  any 
pressure  up  to  3,000  volts.  In  addition  to  this  all  winding  coils  are 
flashed  at  every  operation  during  manufacture,  as  are  also  com- 
mutators. 

We  are  indebted  to  the  ''Electrical  Revifw"  for  supplying  the 
photographs  from  which  the  block  illustrating  this  article  was  made. 


The   Reason   Why: 

The   Foreman   is   Selected   from   Outside   the   Department. 


By    W.    J. 

?  It  is  a  standing  grievance  in  some  factories  that  operators  are 
never  promoted  to  positions  of  trust  in  their  own  departments,  or, 
in  other  words,  the  foremen  and  charge  hands  are  selected  from 
outside.  It  is  contended  by  many  that  this  has  a  bad  effect  upon 
the  workers,  as  it  stifles  initiative  and  develops  the  "  no  use  trying  " 
attitude,  and  as  it  is  a  matter  which  intimately  concerns  the  weU- 
being  of  the  factory,  a  few  words  on  the  subject,  with  a  view  to 
ascertaining  the  reason  why  this  course  is  favoured  by  the  manage- 
ment, may  be  of  interest. 

jEAiOTTSY   of  the  NeW  BrOOM. 

When  the  news  gets  abroad  of  the  impending  departure  of  a 
departmental  foreman  the  operators  begin  to  speculate  as  to  what 
his  successor  wiU  be  like.  It  is  quite  understood  that  he  will  not  be 
selected  from  amongst  their  fellows,  and  many  bitter  comments  as 
a  consequence  follow.  Yet,  such  is  the  perversity  of  human  nature, 
that  were  one  of  their  number  appointed,  bitter  comments  would 


HISCOX. 

still  be  made,  in  this  case  against  their  fortunate  colleague.?  His 
capabilities  (or  lack  of  them)  would  be  discussed  -nith  refreshing 
candour,  and  it  would  be  foimd  that,  out  of  the  one  hundred  men 
in  the  department,  99  of  them  had,  in  their  own  opinion,  better 
qualifications  for  the  position. 

Jealousy  is  really  at  the  bottom  of  this  trouble.  When  a  man  rises 
above  his  fellows,  and  particularly  when  he  is  appointed  to  control 
them,  they  hate  ha\ing  to  submit  to  his  authority,  and  -nill  make  him 
as  rnicomfortable  as  possible.  They  will  refer  to  episodes  of  the 
past,  and,  should  he  resent  this  and  stand  on  his  dignity,  he  is 
labelled  "  stuck  up  "  and  "  too  big  for  his  boots,"  and  every  oppor- 
tunity is  seized  to  annoy  him. 

If,  on  the  other  hand,  he  remains  ujaon  familiar  terms  \vith  them, 
and  treats  the  epithets  lightly,  his  authority  suffers  considerably, 
and  he  cannot  perform  his  duties  efficiently,  because  he  is  afraid  of 
hurting  an  old  friend.  It  becomes,  therefore,  apparent  to  the  manage- 
ment that,  although  a  good  workman,  he  is  a  poor  foreman. 
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The  Tbouhles  of  Aithority. 

A  man  in  such  circumstances  is  hanilicappcd,  and  is  rarely  a  suc- 
cess in  his  new  position.  No  matter  w  hat  attitiuic  ho  adopts,  he  does 
not  give  satisfaction.  On  the  one  liand  is  heard,  "  Look  at  liim 
strutting  about  giving  ordei-s.  VVliy,  I  knew  him  when  he  hadn't 
a  change  of  overalls  "  ;  and,  on  the  other,  "  (Jh  !  we  can  lark  about 
all  right.  He  can't  say  anything  to  us,  for  he  was  at  the  same  tricks 
liimsilf  only  a  few  months  ago." 

The  management  is  awai-c  of  this,  and  is  naturally  loth  to  put  a 
man  in  authority  under  such  conditions  ;  therefoi-e  an  outsider  is 
brought  in.  If  he  is  a  newcomer  to  the  factory,  he  may  e.vijcricnce 
tlifticulties  ;  but  he  has  the  decided  advantage  of  being  pi  i-sonally 
unknown  to  the  men  he  is  called  upon  to  control,  and  as  a  conse- 
<|uencc  his  authority  is  i-espectod,  and  he  has  a  fair  chance  of 
making  good. 

Sometimes  a  workman  in  one  department  is  promoted  to  the 
position  of  foreman  in  another  department.  In  the  large  factory, 
where  the  possil)ilities  of  ])revious  intercourse  with  the  workers 
over  w  horn  he  must  e.\crcisc  control  ai-e  i-cmote,  this  has  every  chance 
of  success.  At  all  events  the  personal  clement  is  one  of  the  reasons 
why  the  management  looks  outside  the  department  for  the  man  to 
occupy  the  position  of  foreman. 

Apart  from  the  personal  element,  ho^^evcr.  the  (juestion  of  working 
policy  must  be  considered,  for  it  may  be  observ(>d  that,  no  matter 
how  good  the  retiring  foreman  may  be,  he  does  not  know  all  there 
is  to  be  known,  and  the  management  feels  that  outside  experience 
could  be  brought  in  with  advantage.  The  policy  of  the  foreman 
dominates  the  department,  his  methods  are  copied,  and  the  whole 
working  of  the  dejjartment  is  in  accordance  with  his  ideas.  This 
being  so,  is  it  too  nnich  to  s\iggest  that  those  ideas  are  imbibed  to  a 
greater  or  a  lesser  extent  by  all  working  in  that  department  ? 

A  Chance  for  Reform. 

So  when  the  foreman  retires,  and  one  of  the  men  working  in  his 
department  is  appointed  his  successor,  this  latter  individual  rarely 
strikes  out  a  line  for  himself,  but  carries  on  as  before.  A  man  from 
another  factory,  howe\er,  is  not  imbued  with  the  ideas  of  his  pre- 
decessor, but  has  ideas  of  his  own,  gained  luider  different  conditions, 
and  he  naturally  wishes  to  apply  these  to  his  new  surroundings. 
He,  no  doubt,  realises  that  the  department  is  in  a  flourishing  con- 
dition, but  he  will  not  believe  that  it  cannot  be  further  improved. 

An  infusion  of  new  blood  is  therefore  always  an  advantage,  and  in  * 
saying  this  no  reflection  is  cast  \ipon  the  capabilities  of  the  retiring 
foreman,  or  of  any  of  the  workers  in  the  department.  Any  one  of 
the  latter  may  make  a  very  good  foreman — else\vhere.  But  in  the 
progressive  factory  new  ideas  are  really  necessary.  These  ideas 
are  not  forthcoming  from  the  man  already  working  in  the  depart- 
ment, for  reasons  before  "stated,  and  so  they  must  be  imported. 

A  man  may  have  the  business  at  his  finger  tips,  but,  after  all,  the 
methods  he  employs  are  the  methods  he  has  been  taught,  and  assum- 
ing that  his  teaching  is  confined  to  the  department  in  which  he  is 
now  working,  it  seems  fairly  obvious  that,  in  the  event  of  promotion, 
he  will  not  be  able  to  apply  many  original  ideas'  He  may  improve 
some\\-hat  upon  the  methods  of  his  predecessor,  but  substantially 
they  are  the  same. 

Fitting  Himself  for  Promotion. 

There  is  no  doubt,  however,  that  many  men  feel  tore  at  the  lack 
of  opportvmities  for  promotion,  for  they  argue  that  it  is  not  every  man 
(even  though  he  possesses  the  necessary  qualifications)  who  can 
afford  to  seek  promotion  in  another  factory.  Whilst  this  may  be 
correct,  there  ap}x;ars  to  be  one  way  of  imbibing  new  ideas,  and  that 
is  by  a  systematic  study  of  the  technical  journals.  It  is  to  be  feared 
that,  in  the  main,  the  operator  does  not  give  this  the  consideration 
it  deserves,  he  Ix-ing  inclined  to  think  that  the  articles  contained 
therein  are  of  interest  only  to  managers  and  foremen.  He  must, 
however,  appreciate  that  they  are  of  interest  also  to  potential 
managers  and  foremen,  and  if  his  aspirations  are  in  that  direction 
then  surely  they  should  be  of  interest  to  him. 

The  ambitious  operator,  then,  shouhl  take  steps  to  fit  himself  for 
promotion,  with  a  view  to  convincing  the  management  that  he  is  the 
man  for  the  job.  He  must  get  rid  of  that  jealous  feeling,  and  let  the 
management  see  that,  should  one  of  his  fellows  he  appointed,  his 
authority  will  be  resjiected.  On  theother  hand,  he  must  imbibe  new 
ideas,  antl  for  the  man  who  is  not  jirepared  to  travel,  the  technical 
journals  will  at  least  advise  him  as  to  what  is  being  done  elsewhere. 


Breakdo'wn  of  Plant  at  Glasgo-w. 


The  Cambridge  University  Press  hope  to  publisli  by  next  Octolxr 
the  first  of  a  series  of  Moxooraphs  on  Rkcent  Developments  of 
Physics,  which  shall  serve  as  supplements  to  Dr.  N.  R.  Campbell's 
"  Modern  Electrical  Tlicory."  Each  monograph,  which  will  correspond 
roughly  to  a  chapter  of  the  book,  will  Ix'  edited  by  Dr.  Campbell,  but  he 
will  not  write  all  of  them.  The  first  three  monographs  will  deal  with 
Spectra,  the  Quantum  Theory  of  Energy,  and  the  Constitution  of  Atoms 
and  Molecules. 


\\'e  have  received  the  following  commmiieation  from  the  Metro 
]jolitan-Vickers  Electrical  Company  regarding  the  recent  breakdownt 
of  the  turbo-alternator  plantat  the  Dalmarnoek  station  of  the  Glas- 
gow Cori)oration, 

On  the  morning  of  December  Sth,  one  of  the  new  15,000  kw. 
lurbo-alternatoi-s  at  iJalniarnock  station,  Glasgow  broke  down 
after  ha\ing  been  in  commercial  operation  for  about  2},  months. 
The  insuhition  on  the  wimlings  at  one  end  of  the  machine  took  fire, 
and  as  the  turbine  could  not  be  stO])jied  for  some  20  minutes,  the 
whole  of  the  insulation  on  this  end  of  the  machine  was  destroyed. 
Xo  evidence  could  be  fountl  at  the  time  as  to  the  caupe  of  the  break 
tlown.  The  machine  was  very  heavily  insulated,  and  every  pre- 
caution ha<l  been  taken  with  regard  to  winding  and  testing. 

As  another  generator  was  almost  ready  for  service,  it  was 
substituted  for  the  first  machine,  and  although  the  breakdown 
occurred  on  \^'e<lncsday  morning,  the  new  machine  was  in  ])Osition. 
dried  out  and  put  on  load  the  following  Wednesday.  After  oj)erating 
on  commercial  load  for  about  a  week,  s]iarks  were  seen  issuing  from 
th<'  tO]i  of  the  stator  frame,  and  the  machine  was  shut  down.  The 
windings  were  found  to  be  in  perfect  condition,  and  the  machine 
was  run  up  again  with  field  on,  when  sparks  ^^ere  again  noticed,  and 
further  examination  showed  that  one  of  the  insulated  bolts  through 
the  core  had  broken  down  near  the  endplate.  These  bolts  pass 
through  the  core  in  an  axial  direction,  and  serve  to  hold  the  end- 
plates  tightly  against  the  laminations.  The  bolt  was  removed,  and 
it  was  found  that  it  had  vibrated  violently,  and  the  insulation  had 
broken  down  near  the  centre  of  the  core  as  well  as  near  one  end. 
The  windings  were  found  to  be  in  perfect  condition,  but  an  inspec- 
tion of  other  bolts  which  had  not  given  trouble  showed  that  more 
or  less  serious  vibration  had  occurred  on  several  of  them. 

A  series  of  tests  and  investigations  were  at  once  undertaken,  and 
it  was  found  that  for  the  particular  length  and  diameter  of  bolt 
used,  a  relatively  slight  tension  was  sufficient  to  bring  the  frequency 
of  the  bolts  to  such  a  value  as  to  synchronise  with  the  frequency  of 
vibration  of  the  whole  set,  corresponding  to  the  speed  of  1.500  revs, 
per  niin.  A  further  and  more  careful  inspection  of  the  first  machine 
showed  that  one  of  the  bolts  had  broken  down  to  the  core  and 
molten  metal  had  come  into  contact  with  the  insulation  at  one  end 
of  the  machine,  thus  setting  it  on  fire. 

iNTRODtrCTION   OF   CoPPEB   BoLTS. 

A  third  generator  was  practically  ready  for  running  at  the  time 
th""  first  breakdown  occurred,  and  it  was  decided  to  remove  the  steel 
cOr^  bolts  and  replace  them  with  copper  bolts  of  smaller  diameter 
which  would  carry  heavier  insulation.  These  bolts  are  stressed  to 
KU:;h  a  low  value  as  to  leave  their  natural  frequency  very  far  below 
the  running  frequency  of  the  machine.  A  considerable  amount  of 
work  was  required  in  order  to  replace  the  bolts,  but  this  was  done 
in  an  exceptionally  short  time,  and  before  the  end  of  the  month  the 
work  had  been  completed,  and  the  macliine  was  under  load.  Since 
this  time  it  has  carried  peak  loads  up  to  21,000  kw.  The  two 
machines  which  broke  down  are  being  rewound,  and  will  shortly  hp 
in  commission. 

The  use  of  core  bolts  has  been  standard  practice  on  the  part  of 
many  companies  in  this  country.  America  and  on  the  Continent. 
JIaehines  have  been  in  operation  for  15  yeai-s  in  wliich  this  construc- 
tion has  been  used,  and  the  Westinghouse  Company  of  America  has 
a  very  large  number  of  machines  in  operation  in  which  the  same  con- 
struction is  used.  This  is  the  first  ca.se  on  record  where  trouble  has 
resulted  due  to  the  use  of  the  core  bolts,  and  it  is  very  remarkable 
that  it  should  have  occimed  on  two  macliines  in  such  rapid  suc- 
cession, though  the  fact  that  they  are  duplicates  and  built  by  the 
same  workmen  may  exjilain  this. 

The  trouble  was  due  to  the  fact  that  a  peculiar  combination  of 
conditions  resulted  in  the  bolt  having  a  frequency  eipial  to  that  of 
the  machine,  and  vibration  once  having  been  set  up.  the  insulation 
on  the  bolts  was  more  or  less  rapidly  disintegrated.  While  the 
Metropolitan-Vickers  Company  assumes  full  responsibility  for  the 
trouble  which  has  occurred,  the  following  jioints  might  be  empha- 
sised : — 

(1)  The  insulation  on  the  windings  of  the  machines  has  been  in 
no  way  responsible  for  the  breakdowns.  (2)  The  \oltage  betw-een 
the  volts  and  core  was  approximately  100,  and  while  the  damage  was 
due  finallv  to  the  breakdown  of  the  insulation  on  the  bolt  the  cause 
of  the  breakdown  was  purely  mechanical.  (3)  The  construction 
which  was  responsible  for  the  trouble  is  not  a  new  or  experimental 
one,  the  breakdowns  being  due  to  a  particular  combination  of  condi- 
tions, the  existence  of  which  could  not  reasonably  have  been  antici- 
pated. 
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Properties  of  Steam  and  Thermodynamic  Theory  of  Turbines. 

By   H.    L.    Callendar,    M.A..    LL.l).,    F.R.S.      (London  :     Kdward 
Arnold).     Pp.  .\-i.  +  531.     40s.  net. 

Prof.  Callendar  has  produced  a  notable  contribution  to 
engineering  literature  in  his  new  treatise  "  The  Properties  of 
Steam  and  the  Thermodynamic  Theory  of  Turbines."  Engi- 
neers engaged  in  electric  power  station  operations  have  become 
familiar  to  some  extent  with  Callendar's  work  through  the 
enterprise  of  the  Turbine  Committee  of  the  B.E.A.M.A.,  who 
arranged  for  the  publication  of  steam  tables  based  on  his  re- 
Bearches  and  calculated  in  a  suitable  form  for  engineers'  ready 
use.  It  is  fitting,  therefore,  that  this  larger  work  should  now 
be  made  generally  available.  The  book  is  intended,  as  Prof, 
Callendar  states,  to  supplement  engineering  treatises  which  deal 
largely  with  the  mechanism  of  prime  movers.  Prof.  Callendar 
gives  a  graceful  acknowledgment  to  Mr.  Martin's  classical  work 
on  turbines,  and  he  produces  a  welcome  further  contribution  to 
our  knowledge  of  the  behaviour  of  steam  under  rapid  expansion, 
which  has  been  to  some  extent  dealt  with  by  Martin  in  recent 
articles  in  the  technical  press.  Prof.  Callendar  apologises  for 
writing  in  a  personal  manner,  but  considering  he  is  giving  the 
results  of  a  life's  work  this  is  surely  as  allowable  as  it  must  be 
unavoidable.  All  is  not  yet  known  about  the  behaviour  of 
steam,  and  it  is  fitting,  therefore,  that  work  on  the  theory  of 
turbines  should  be,  as  the  author  states,  still  somewhat  of  a 
tentative  character. 

The  Arrangement  of  the  Book. 

The  book,  which  is  well  presented,  has  16  chapters.  In  the 
first  is  happily  given  a  description  of  all  the  symbols  used, 
many  of  which  have  now  an  International  significance.  Fortu- 
nately no  new  symbols  involving  the  Greek  alphabet  are  intro- 
duced, other  than  those  with  generalised  application.  This 
chapter  is  followed  by  a  discussion  on  the  specific  heat  of  water, 
and  of  the  units  and  data  selected,  which  is  of  great  importance 
in  the  work  which  follows.  In  Chapter  II.  we  have  echoes  of  the 
Callendar-Gray  controversy  as  to  the  total  heat,  H,  where  the 
reasons  are  given  which  led  the  author  to  adopt  his  particular 
formulae.  An  account  of  later  experimental  work  is  given  with 
a  discussion,  a  matter  only  within  the  purview  of  a  few  experts. 
Chapter  III.  deals  with  the  further  knowledge  that  has  been 
attained  as  to  the  nature  of  steam  by  repeating  the  equivalent 
of  the  well-known  porous  plug  experiment  of  Joule  &  Thomp- 
son. Chapter  IV.  goes  on  to  deal  more  particularly  with  the 
experimental  evidence  derived  from  a  porous  plug  apparatus 
based  on  the  differential  method  so  often  used  and  elaborated 
by  the  author.  The  observations  were  taken  at  the  McGill 
University  in  1897.  These  are  compared  with  results  of 
other  experimenters  who  used  apparatus  not  altogether  free 
from  objections.  The  author  also  discusses  whether  C,  the 
cooling  effect,  depends  on  the  temperature  or  on  the  total 
heat,  and  details  the  logical  conclusions  of  either  assumption. 
The  point  is  very  important,  as  whatever  set  of  equations  is 
adopted  finally,  these  have  to  be  taken  as  defining  the  behaviour 
of  steam  outside  the  range  covered  by  experimental  evidence. 
The  author's  conclusion  is  that  it  is  better  to  take  C  as  a  function 
of  T  at  moderate  temperatures,  but  that  it  cannot  be  said  to 
hold  at  high  temperatures  and  pressures.  Chapter  V.  deals 
with  the  specific  volume  of  steam,  and  analyses  the  notable 
experiments  of  Knoblauch,  Linde  and  Klebe  at  Munich.  These 
experiments  with  certain  allowances  are  well  fitted  by  the 
author's  equations  which  are  thermodynamically  sound,  but 
the  empirical  equations  derived  from  the  same  source  by  Linde 
are-  not  so  correct. 

The  Keynote  of  Callendar's  Work. 

Chapter  VI.  deals  with  the  specific  heat  of  steam,  and 
contains  the  keynote  to  much  of  Callendar's  work:  "The 
application  of  the  laws  of  thermodynamics  to  test  the  consistency 
of  the  various  empirical  expressions  which  hate  .  .  .  been 
proposed."  All  the  experiment.s  of  importance  are  discussed, 
and  the  author  has  to  take  exception  to  much  that  has  been 
said  by  other  workers.     Chapter  VII.  deals  with  entrojJV,  the 


fundamental  work  of  Carnot  and  Clapeyron,  and  subsequently 
gives  examples  of  the  author's  formula  for  finding  entropy  and 
the  saturation  pressure  for  any  temperature,  and  generally 
indicates  the  way  in  which  his  steam  tables  were  prepared. 
Chapter  VIII.  deals  with  the  critical  state,  and  on  account  of  the 
difficulties  of  experimenting  with  steam  owing  to  its  high 
critical  temperature  and  pressure,  a  study  is  first  made  of  CO,, 
so  much  used  in  refrigeration  processes.  This  necessitates  a 
discussion  of  the  famous  Van  def  Waal's  equatio'n,  which  in  the 
author's  hands  suffers  the  fate  of  most  of  the  other  expressions 
he  has  analysed  when  used  thermodynamically.  Finally,  he 
falls  back  on  an  empirical  type  of  formula  for  tabulating  the 
properties  of  saturated  steam  from  200°C.  up  to  the  critical 
temperature  of  374°C.,  using  the  somewhat  scanty  experimental 
evidence  available.  Chapter  IX.  brings  the  formulse  into 
contact  ■(vith  practical  conditions,  and  applies  them  to  find 
the  ideal  efficiencies  with  Rankine  and  air  standard  cycles. 
Much  useful  information  on  the  use  of  the  tables  is  given.  The 
adiabatics  of  wet  steam,  and  of  steam  becoming  wet  during 
expansion  are  discussed.  A  note  on  the  refrigeration  cycle  is 
given. 

Chapter  X.  deals  with  the  theoretical  flow  in  nozzles.  This 
is  of  the  greatest  interest  as  it  discu.sses  the  application 
of  the  theory  of  supersaturation  to  existing  experimental 
evidence.  The  existence  of  supersaturation  would  explain 
the  experimental  value  of  superheat  in  turbine  practice.  This 
is  nearly  twice  as  great  as  the  theoretical  gain  based  on  the 
ordinary  theory  of  expansion  in  which  the  steam  becomes  wet 
with  the  water  so  formed  in  thermal  equilibriimi  with  the 
steam.  A  formula  and  table  for  flow  through  a  throttling 
gland  is  given  and  compared  with  Martin's.  Chapter  XI.  is 
called  "  Flow  through  a  Turbine,''  and  is  of  general  interest. 
Chapter  XII.  is  entitled  the  "  Reaction  Turbine,"  but  deals  prin- 
cipally with  what  is  known  as  the  reheat  factor.  The  methods 
of  Martin  are  discussed  and  refinements  and  variations  from 
them  given.  The  most  interesting  portion  is  that  which 
deals  with  the  probability  of  supersaturation  in  ordinary 
working,  and  the  value  of  superheat  is  to  some  extent  thereby 
explained.  The  engineering  statements  are  perhaps  not  very 
convincing,  and  the  use  of  centrigrade  units  gives  an  air  of 
unreality  to  the  chapter  to  engineers  in  close  touch  with 
modern  turbine  design.  Of  the  types  of  turbines  to-day  it 
may  be  said  with  considerable  truth  "  The  more  they  change 
the  more  they  are  the  same." 

Impulse  Turbine  Calculations. 
Chapter  XIII.  deals  with  impulse  turbine  calculations  in  a 
similar  way  to  the  previous  chapter.  Both  these  chapters 
will  be  of  interest  to  designers  who  are  using  similar  but  jaro- 
bably  more  empirical  methods  every  day,  and  who  have  much  of 
the  data  which  has  apparently  not  been  available  to  the  author. 
The  questions  of  the  day  all  turn  on  efficiencies  (F)  lying 
between  73  and  80  per  cent,  and  with  highly  superheated  steam. 
Chapter  XIV.  deals  with  reaction  turbine  analysis  somewhat 
on  the  lines  set  out  by  Martin,  but  in  a  different  series  of 
equations.  The  author  draws  attention  to  the  necessity  of 
considering  a  variation  in  the  effective  percentage  "  carry  in  " 
with  blade  angle,  a  point  which  has  not  escaped  designers. 
He  indicates  the  imperative  necessity  for  further  published 
results.  Chapter  XV.  continues  this  analysis  for  a  complete 
turbine,  and  deals  with  corrections  for  pressure  and  vacuum. 
The  formula;  which  have  been  developed  give  a  rational  basis 
for  these  corrections.  Chajjter  XVI.  is  a  long  and  careful 
analysis  of  the  performance  of  the  Mauretania's  turbines, 
mainly  with  the  object  of  showing  that  under  circumstances 
unfavourable  to  supersaturation,  -a  certain  amount  must 
occur  in  order  to  explain  the  pressure  distribution.  The 
author  arrives  at  a  new  conclusion,  namely,  that  rapid  con- 
densation and  recovery  from  the  supersaturated  condition 
sets  in  when  the  steam  would  contain  3  per  cent,  wetness 
on  complete  recovery. 

Physical  Engineering. 
The  book  ends  with  a  number  of  appendices,  the  first  being 
on  the  fundamental  thermodynamical  relations,  the  second 
on  the  use  of  the  diagram,  the  third  on  the  well  known  steam 
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tiihlos,  whicli  ail'  adciuards  iiu  luded.     The  book  (u>  a  whole 
will  make  a  poworful  appeal  to  jihysicists  w-ho  are  interested 
in    eiiiiineering.   and   also   to   designers,    wl-.o,  while    perfectly 
familiar  with  their  own  work,  liavf"  leanings  towards  theore- 
tical analysis.      It  does,   however,  .seem  a  matter  for  regret 
tliat-sueh  careful  analysis  has  had  to  he  bestowed  on  what 
are  data  whidi,  while  right  enough  for  verifying  the  ordinary 
formula   used  by  designers  are  quite  inadequate  if    required 
for  the   ])urpose  of   deciding  such  ])oints   as  the  degree   of 
supersaturation.     It  would  not  be  difficult  to  get  the  data 
the  author  requires,  cerl^iinly    much    more  accurately  than 
at    [iresent.      It   is   only  a   question    of   expense.       On   the 
other  hand,  the  main   result  of  having  such  data  would  be 
to  demonstrate  an  increase  in  the  sujiposed  efficiency  of  the 
turbine  and  diminish  the  reputed  efficiency  of  the  cycle.     Their 
])ossessioii  would  also  give  greater  co!iiidence  in  settling  the 
areas  down  a  turbine  to  give  an  equipartition  of  work  or  of 
efficiency  as  may  be  desired.     These  areas  have  however,  been 
settled  by  e.\perience  and  can  easily  be  adjusted  if  on  trial 
t  he  overall  result  is  defective.     Fortunately  or  unfortunately, 
such  variations  as  occur  are  not  serious  in  their  consequences. 
All  the  author's  investigations  are  made  on  data  from  ineffi- 
cient turbines.     Modern  turbines  with  few  stages  and  very 
high  ]ieriphf'ral  velocities  are  being  made  and  run  with  pro- 
jected efficiencies  of  75  to  80  per  cent.,  and  with  such,  the 
margin  of  inefficiency  having  become  much  smaller,  the  matter 
of   supersaturation   assumes   greater   theoretical   importance. 
The  turbine  Committee  of  the  B.E.A.M.A.  is  the  best  body  to 
deal  with  such  a  question,  but  it  is  rather  doubtful  whether  they 
would  be  inclined  to  take  it  up.  although  one  or  two  individual 
members  might.  W.    M.    Selvey. 

Induction  Coll  Design.  Bv  M.A.  C'odd.  (London  :  E.  &  F.  N.  Spou.) 
Pp.  -SSS.     21s.  net. 

This  book  deals  with  induction  coil  design  more  from  the 
constructor's  point  of  view  than  from  the  theoretical  stand- 
point. The  design  is  mainly  based  on  empirical  formulse  derived 
from  practical  experience,  and  while  this  is  good  as  far  as  it 
goes,  the  book  leaves  one  rather  disappointed  that  the  author 
has  not  welded  theory  and  practice  more  closely  together.  On 
p.  5  the  statement  is  made  in  discussmg  the  spark  at  the 
contact-maker  at  break  that  the  current  causing  the  spark  is  in 
the  opposite  direction  to  the  magnetising  current.  One  would 
have  thought  that  the  effect  of  the  primary  self-induction 
would  have  been  to  retard  the  fall  of  the  current. 

In  discussing  the  magnetisation  of  the  core,  the  so-called  iron 
filing  curve  on  p.  61  is  very  misleading.  Between  the  poles  of 
the  magnet,  and  inside  it,  the  lines  of  force  are  shown  as  closed 
flat  ellipses,  indicating  that  one  side  of  a  section  is  oppositely 
magnetised  to  the  other  side. 

The  q\;estion  of  design  is  summed  up  on  pp.  236  and  237  in 
14  empirical  rules.  These  rules  will  apparently  produce  a 
coil  giving  a  certain  spark  length,  but  the  question  of  design 
with  reqject  to  output,  heating  and  efficiently  is  hardly  dealt 
with.  The  efficiency  of  a  coil  is  defined  as  the  product  of  the 
spark  length  and  the  current  (plates  8  and  9),  and  the  efficiency 
ixnit  is  given  as  the  milliampere-inch.  As  this  appears  to  be 
a  new  unit,  it  is  suggested  that  it  be  called  "  The  C'odd." 

The  book  contains  a  great  deal  that  is  interesting  to  the 
induction-coil  constructor,  but  from  the  theoretical  standpoint 
it  leaves  nnich  to  be  desired. 

The  Organisation  of  Industrial  Scientific  Research.  By 
C.  E.  K.  JIees.  (London:  Hill  Publishing  Company.)  Pp.  ix.-|- 
175.     Price  123. 

The  war  provided  innumerable  instances  of  the  advantages 
of  applied  research,  and  it  was  inevitable  that  the  widespread 
interest  aroused  would  result  in  a  demand  for  guidance  as 
to  ways  and  means  through  which  the  resources  of  scientific 
method  and  investigation  may  be  placed  at  the  disposal  of 
industry.  Dr.  Mees,  who  directs  the  Research  Department 
of  the  Eastman  Kodak  Compaay,  U.S.A.,  has  written  this 
book  as  a  guide  to  manufacturers  and  others  who  desire 
enlightenment  in  these  directions. 

The  plan  of  co-operative  research  is  considered,  and  the 
association  of  users  or  consumers  of  a  product  is  advanced 


as  a  more  apjjropriate  body  for  undertaking  research  financed 
co-operatively  than  the  association  of  manufacturers  or  pro- 
ducers formed  with  State  aid  in  a  number  of  Britisii  in- 
dustries. It  is  probable  that  no  rigid  ruling  can  be  given  to 
cover  all  cases,  and  both  methods  deserve  thorough  trial. 
The  electrical  industry  presents  an  admirable  illustration  of 
the  difficulty  involved.  Many  electrical  products,  the  result 
of  extended  and  complex  researches  in  pure  science,  such  as 
incandescent  lamjjs  or  domestic  appliances,  are  purchased 
regularly  by  the  general  ])ublic,  which  could  only  be  expected 
to  undertake  research  through  action  by  some  representative 
body,  such  as  the  State.  But  the  State  has  chosen  to  en- 
courage manufacturers  rather  than  users  to  associate.  Other 
products,  such  as  large  electrical  machines,  are  purchased  by 
technical  men,  such  as  supply  and  consulting  engineers,  who 
are  sufficiently  closely  in  touch  with  the  industry  as  to  recogni.se 
the  difficulty  of  uniting  to  'investigate  matters  about  which 
the  manufacturer  has  dlready  considerable  knowledge  and 
experience.  This  applies  no  less  to  such  component  parts  of 
ap))aratus  as  electrical  steel,  textile  fabrics,  insulating  paper, 
and  so  on. 

The  larger  part  of  the  book  comprises  a  full  discussion  of 
the  scope  and  function  of  a  works  research  department,  its 
relation  to  other  departments  of  the  works  and  its  internal 
organisation.  The  problems  ])resented  by  the  staffing  and 
administration  of  the  department  are  considered  and  an 
illustrative  design  for  a  laboratory  attached  to  a  textile 
dyeing  works  is  worked  out  on  a  basis  of  the  provision  which 
can  reasonably  be  made  for  a  given  expenditure.  While 
nor  specifically  applicable  to  electrical  manufacture  the  book 
will  doubtless  be  welcomed  by  many  who  are  furthering 
research  in  Industry.  A.  P. M.  F 


Correspondence. 


THE  PASSING  OF  THE  B.O.T.  UNIT. 

TO   THE    EDITOR   OF   THE   ELEfTRICTAX. 

Sir  :  ^\ith  reference  to  the  above  appearing  in  the  current 
issue  of  The  Electrician,  and  the  name  [of  a  new  unit, .  I 
have  an  idea  that  the  name  kehnn  was  applied  to  a  measure- 
ment unit  years  ago,  but  whether  this  is  the  case  to-day. 
perhaps  some  of  your  other  readers  can  inform  us.- — Yours.  &c. 

London,  February  21.  D.  R.  Broadbe.vt. 


DANGERS  OF  STATIC  ELECTRICITY. 

to  the  editor  of  the  electrktax. 
Sir  :  I  read  with  interest  the  case  of  static  electricity,  caused 
by  a  belt  driven  by  an  electric  motor  mounted  on  wood  beams. 
Neither  motor  nor  the  machine  seems  to  have  been  earthed, 
at  which  I  am  greatly  surprised,  as  it  is  aslcing  for  trouble. 
I  had  a  similar  experience  some  years  ago.  I  think  if  the  firm 
had  efficiently  earthed  the  motor  and  the  machine  and  used 
a  noiseless  Coventry  chain,  the  difficulty  would  have  been 
overcome. — Yours,  &c.,  Common  Electrician. 


Fused  Silica  Valves  for  Wireless 
Work. 


Wo  understand  that  considerable  progress  is  being  made  in  the 
construction  of  radio  valves  for  handling  large  outputs  bj-  H.I\I._ 
Signal  School,  Portsmouth.  Patents  ha^e  been  taken  out  bj-  the 
Admiralty  for  the  construction  of  valves  in  fused  silica  which  he.s 
made  possible  the  handling  of  larger  outputs.  We  believe  that 
considerable  ranges  have  already  been  effected  with  silica  valves, 
and  that  there  seems  no  doubt  that  if  the  present  progress  is  jnain- 
tained  the  silica  valve  may  ultimately  supply  the  best  solution  to 
high  power  stations  such  as  those  demanded  for  the  Imperial  Wireless 
Chain.  We  are  pleased  to  bo  able  to  say  that  the  manufacture  of 
these  valves  is  in  British  hands,  namely,  the  Mullard  Radio  Valve 
Company,  Ltd.,  who  have  been  appointed  sole  licensees  and  manu- 
facturers for  their  production. 
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Heating  and  Cooking  Notes. 

Bed  Warmers. 

The  copper  bed  warming  pans  of  olden  times  served  a  tvvofold 
purpose.  They  warmed  the  bed,  and  their  well-polished  surfaces 
indicated  the  presence  of  damp.  The  modern  stone  or  rubber  hot- 
water  bottle  fails  in  this  respect,  and  possibly  many  a  sufferer  from 
rheumatism  to-day  owes  his  or  her  affliction  to  sleeping  between 
damp  sheets.  ^ 

The  Photectob  Company,  Ltd.,  of  Southall,  are  hoping  by 
])roducing  an  electrically-heated  bed  warmer,  which  will  serve  the 
t  wofold  purpose  of  the  old  warming  pan,  to  change  all  this.  Essenti- 
ally it  consists  of  a  20-watt  element  mounted  in  a  polished  nickel- 
plated  reflector  measuring  11  in.  by  3 J  in. 

This  Company  is  also  making  a  sj^eciality  of  domestic  electric 
lieating  appliances,  the  range  of  apparatus  wliich  they  manufacture 
comprising  electric  heating  pads,  foot  warmers,  boiling  plates 
(radiant  table  tj-pe),  curling  tongs  'heater,  saucepans,  immersion 
heaters,  irons,  and  electric  fires. 

The  immersion  heater  is  of  novel  design,  in  that  the  element  is 
contained  in  a  cylindrical  ring,  and  the  water  circulates  around  this 
ring,  thus  all  sides  of  the  element  are  active.  The  ease  of  the  heater 
is  made  of  copper  nickel  plated,  and  polished.  The  consumption  is 
300  watts. 


Fig.  1. — "Thbkmo-Fox' 
Immersion    Heater. 


'SuNCo"  Electric  Glue 
Pot. 


Another  immersion  heater  produced  by  this  firm  is  the  "Thermo- 
Fox,"  :ivhich  consumes  250  watts,  and  is  intended  for  heating  small 
quantities  of  Uquids.  It  is  intended  for  use  on  A.C.  circuits,  and 
can  be  used  for  voltages  from  70  to  350.  The  element  is  contained  in 
a  porcelain  tube,  and  a  special  feature  of  the  apparatus  is  that  the 
current  is  switched  off  immediately  the  tube  is  removed  from  the 
liquid.     This  heater  is  shown  in  E^g.  1. 


Electric  Glue  Pot. 
The  Sun  Electrical  Company,  Ltd.,  have  recently  sent  us  a  copy 
of  their  latest  heating  and  cooking  list,  which  contains  particulars 
of  a  number  of  lines  of  interest  to  the  contractor  and  supply 
authority.  We  notice  in  particular  an  electric  glue  pot  (see  Fig.  2). 
which  is  a  thoroughly  sound  job,  designed  to  withstand  the  hard  wear 
and  tear  of  industrial  conditions.  Both  the  glue  pot  and  the  water 
jacket  container  are  made  of  solid  copper.  The  capacity  is  2  pints 
of  ghie,  and  the  consumption  100  watts.  Three-heat  regulation  is 
pro\aded  by  means  of  three  terminal  pins  and  connectors. 

Another  useful  industrial  appliance  is  an  electric  soldering  iron 
which  is  made  in  two  sizes,  of  one  and  two  pounds  weight  respectively. 
Specially-shaped  copper  soldering  bits  can  be  supplied  if  required. 
The  list  also  contains  particulars  of  the  new  "Sunco"  vacuum  cleaner, 

electric  hair  dryers,  and  vibra- 
tor sets,  together  \vith  "Xcel" 
irons  and  "Universal"  table 
accessories. 

Ediswan  Electric  Fires." 
The  new  pattern  Ediswan 
fire,  illustrated  in  Fig.  3,  has  a 
cast-iron  frame,  and  is  made 
in  three  sizes,  viz.,  one,  two 
and  four-bars,  having  a  con- 
sumption of  750  watts,  \-5  kw., 
and  3  kw.  respectively.  If  desired 
the  four- bar  fire  can  be  supplied 
with  elements  designed  to  con- 
sume 2o  kw.  instead  of  3  kw. 
The  frame  is  substantially 
made,  providing  a  fire  which 
will  stand  steadily.  A 
strong  wire  guard  protects  the 
elements  from  accidental  con- 
tact mth  inflammable  materials . 
In  addition  to  the  standard 
stove  enamelled  black  finish, 
these  fires  are  stocked  in 
vitreous  enamel  fuiish  in  a 
variety  of  colours. 


Fig.  3. 


-Nfcw  Pattern  Edijwan 
Fire. 


Increased  Output  Reduces  Price.  ~ 

The  Cooper-Stevtart  ENGrNEERiNO  CorPANY,  Ltd.,  inform  us 
that  by  extending  their  factories  and  increasing  production  they  are 
able  to  reduce  the  retail  price  of  the  "  Princess  "  electric  iron  from 
30s.  to  25s..  including  2  yds.  of  flex,  connector,  and  adaptor.  One 
size  only  is  manufactured,  6  lbs.,  rated  at  500  watts.  Taking  into 
account  the  finish  and  general  design  of  the  iron  the  new  price  seems 
to  be  distinctlv  reasonable. 


A  New  Note  in  Ironclad  Switches. 


The  Midland  Electric  Mfg.  Company  have  recently  made  a  new 
departure  in  switchgear  production  by  placing  on  the  market  an  ironclad 
switch  for  circuits  wliose  capacity  is  between  10  and  15  ampere.?.  This 
switch,  which  is  illustrated 
herewith,  is  known  as  the 
"  Baby  Paragon,''  and  has  been 
designed  to  provide  the  elec- 
trical trade  with  a  small,  strong 
and  reliable  switch  for  circuits 
where  something  more  robust 
than  a  tumbler  switch  is  re- 
quired, and  where  cost  is  a 
consideration,  which  is,  of 
course,  practically  everywhere. 
We  hasten  to  add  that  tlie 
switch  is  an  engineering  job. 
Each  pole  is  mounted  on  a 
separate  base  of  best  English 
porcelain,  while  tlie  blades  are 
assembled  on  a  mica  insulated 
metal  bar.  This,  it  is  claimed, 
is  much  superior  to  the  use  of  a 
fibre  bar,  which  stands  a  risk  of  being  distorted,  and  gives  only  a  poor 
dielectric  and  mechanical  strength.  Detachable  glands  which  enable 
the  switch  to  be  adapted  for  conduit  installation  are  fitted,  and  it 
may  be  said  without  exaggeration  that  tlie  whole  is  not  only  a  neat  jiro- 
duction,  but  is  an  excellent  example  of  the  value  which  it  is  possible 
to  obtain  ty  adopting  methods  of  scientific  standardised  production. 
The  "  Baby  Paragon  "  is  illustrated  herewith. 

Standardised  production  is,  in  fact,  a  strong  point  with  the  Midland 


View  of  the  '•  Baby  Paragon." 


Electric  Mfg.  Company,  for  they  manufacture  only  a  small  but  complete 
range  of  ironclad  switch,  switch  fuse  and  fuse  gear  on  standardised  and 
mass  production  lines,  as  will  be  gathered  by  a  perusal  of  an  interesting 
booklet  they  have  recently  issued  entitled  the  "  M.E.M.  Message."  The 
booklet  is  illustrated  by  jihotographs  of  the  company's  works,  offices  and 
productions,  and  copies  will  be  sent  on  appUcation.     It  is  worth  reading. 


New^  District  Rail'^vay  Rolling  Stock 

In  our  issue  for  .Jan.  7  last  we  gave  a  description  of  the  first  instal- 
ment of  the  new  trailer  cars  which  had  been  designed  for  use  in  eight-car 
trains  during  the  busy  services,  and  in  five-car  trains  during  the  slack 
services  on  the  Metropolitan  District  Railway.  Some  of  the  new  motor 
cars  are  now  ready,  and  the  technical  Press  were  invited  to  inspect  and 
take  a  trial  trip  on  an  eight-car  train  of  the  new  type  on  Monday  last. 
The  motor  cars  weigh  44  i  tons.  Each  motor  car  is  equipped  with 
lyij  H.r.  G.E.  26(1  tapjied-field  motors,  rated  at  198  ii.p.  for  one  liour  and 
182  amperes  continuously.  These  are  hung  on  the  axles  and  supported 
by  brackets  extending  from  housing  plates.  The  contact  tips  in  the 
control  gear  are  provided  with  arcing  horns.  The  interlocks  are  of  the 
cUsc  type  and  mounted  on  the  back  of  the  contactor.  The  reverser 
connected  to  the  motor  fields  is  of  a  drum  tj'pe,  and  is  operated  by  a 
pair  of  solenoid  coils.  Other  apparatus  is  subst-antially  the  same  as 
that  previously  used.  The  new  eight-car  train  has  an  acceleration  of 
IJ  miles  per  hour  per  second,  and  a  balancing  speed  of  45  miles  per 
hour  attained!  after  one  mile  on  the  level,  compared  witli  35  miles  in 
the  case  of  the  old  rolling  stock.  The  new  cars  were  built  by  the 
Metropolitan  Carriage,  Wagon  &  Finance  Company,  and  the  internal 
arrangement  is  the  same  as  that  in  the  trailer  cars  recently  dealt  with  in 
The  ELEOTRiciAN. 
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Electricity   Districts. 

The  Ministry  of  Trunsport  announce  tluit,  in  view  of  the  time 
necessary  for  obtaininj;  the  further  information  required  for  dealing 
with  the  scheme  sulimittcd  for  the  LowKU  Sevkrn  District,  the 
resumption  of  the  local  innuiry  at  Hristol,  provisionally  arranged  by  the 
Electricity  Commissioners  for  the   Isl  prox.,  has  been   postponed. 

The  t'ommissionei-8  have  detinitely  arranged  to  resume  the  adjourned 
inquiry  into  the  MEitsEy  and  Wkst  Lancashike  Electricity 
District  at  Liverpool  on  Tuesday,  March  8,  and  following  days. 


The  Electricity  Commissioners  (.Sir  John  Snell,  Mr.  Harry  Booth, 
Sir  H.  Haward  and  Mr.  A.  I'agc)  continued  their  investigation  of  the 
schemes  foi  the  reorganisation  of  electricity  supply  in  the  NouTii  Wales 
and  Chester  Distiuct.  The  first  witness  in  suj>port  of  the  Chester 
scheme  was  Mr.  E.  Noel  JltMpniti'.vs,  ex-chairman  of  the  Chester 
Electricity  Committee  and  a  former  managing  din'Ctor  of  the  North 
Wales  Power  and  Traction  Coiiipany.  lie  estimated  that  the  proposed 
Joint  Electricity  Authority  would  at  lii-st  comprise  74  members.  He 
did  not  consider  that  the  financial  clauses  need  alarm  any  of  the  authori- 
ties. Their  object  was  to  secuiv  a  good  reception  for  any  loans  which  it 
might  be  desii'ed  to  obtain  in  the  money  market.  There  wo\dd  be  a 
specific  obligation  upon  the  authority  to  apply  any  surplus  there  might 
be  in  ivduction  of  tlie  charges  for  electricity  to  consumers. 

Sir  John  Snei.l  said  he  assumed  that  it  was  contemplated  by  the 
Chester  scheme  that  the  Xorlli  Wales  Power  Comjiauy  would  be  a 
constituent  authority  i-eprcscntcd  on  the  Joint  i5!ectricity  Authority, 
whilst  continuing  to  develop  their  district  in  the  western  poitioh  of  the 
area. 

Mr.  HiMniREVS. — With  that  in  mind  the  North  Wales  Power  Company 
has  been  invited  to  all  the  confcR'nces  that  have  been  held.  There  was 
power  under  the  scheme  for  them  to  come  in. 

He  said  therc  was  a  very  serious  fall  in  the  rainfall  in  1015,  and  that 
drouuht  would  have  been  ciisastrous  to  the  eastcin  portion  of  the  district 
had  it  then  irlied  upon  a  supply  from  hydro-generating  stations.  A 
committee  repix-senting  Chester  Cor|)oration  and  other  authorities  had 
been  negotiating  with  the  Government  to  take  over  the  steam  generating 
station  at  C^ueensferrv.  and  an  arrangement  might  be  expected  to  be 
concluded  without  delay. 

In  cross-examination  by  Mr.  Harper  (for  the  North  Wales  Company) 
he  said  he  would  prefer  private  supply,  assuming  there  were  pemianent 
guarantees  of  quantity  and  price.  He  saw  no  reason  why  a  publicly- 
controlled  authority  should  not  provide  power  as  cheaply  as  the  Company. 
The  supply  was  not  exiieeted  to  be  as  cheap  in  the  eastern  area  as  many 
consumers  in  the  west  were  already  getting  it.  The  North  Wales 
Company's  scheme  disclosed  capital  outlay,  valuation  figures  and  esti- 
mates of  expenditure,  which — particularly  the  valuation  figures — ^were 
considered  by  the  promoters  of  the  Chester  scheme  as  inflated.  It  was 
not  contemplated  *o  purchase  any  other  generating  stations.  Witness 
denied  that  the  proposed  weirs  on  the  upper  Dee,  nine  in  number, 
would  ruin  the  salmon  fishery  of  the  river.  He  concurred  in  the  sugges- 
tion of  Mr.  W.  O.  Jones,  clerk  of  the  Anglesey  County  Council,  that  if 
the  county  joined  the  proposed  electricity  authority  it  could  not  expect 
a  better  supply  than  was  available  ffom  the  Company.  He  could  not 
agree  to  priority  of  supply  being  given  to  areas  not  already  provided 
for." 

Mr.  Humphreys  denied  that  the  financial  basis  of  the  Chester  scheme 
was  fallacious.  The  Northwich  X'rban  District  would  be  included  in 
the  area  in  which  the  supply  of  electricity  would  be  develojicd  within 
five  years.  A  full  and  cheap  supply  of  electricity  was  essential  for 
the  Weaver  area  and  it  was  important  that  it  should  be  given  at  the 
earliest  possible  date.  The  area  of  the  Northwich  Electricity  Supply 
Company  adjoitied  that  of  the  Mei-sey  Power  Company,  but  as  to  the 
exclusion  of  Northwich  from  the  North  Wales  and  Chester  area, 
Jlr.  Humphreys  pointed  out  that  it  was  provided  in  the  scheme  for 
the  joint  authority  to  take  a  supply  from  an  adjoining  district  if  desired. 
It  would  not  be  conducive  to  good  working  if  Northwich  urban  area 
were  transferred  to  another  district  and  the  rural  area  around  it  were 
to  remain  in  the  North  Wales  and  Chester  area. 

In  reply  to  a  questifm  as  to  whether  it  was  proposed  to  carry  out 
any  works  or  extensions  in  the  western  ])art  of  the  district,  where  the 
slate  quarries  were  situated  (a  number  of  which  are  already  large 
consumers  from  the  Power  Company),  Mr.  Humphreys  replied  that  it 
was  not  proposed  to  interfere  with  the  company.  Rhyl  and  the  Vale 
of  Clwyd  to  Denbigh  wci-e  not  in  the  area  to  be  developed  in  the  first 
instance.  The  Joint  Authority,  when  set  up,  would  consider  when, 
and  in  what  way.  a  supply  for  that  part  of  the  district  could  be  obtained. 

The  Chairmax  pointed  out  that  Rhyl  and  the  Vale  of  Clwyd  could 
not  get  any  benefit  from  anybody  unless  it  became  affiliated  with  some 
electricity  district. 

Mr.  A.tios  Jones  said  that  if  Rhyl  Council  could  have  authority  to 
supply  current  in  the  Vale  of  Clwyd  they  would  liavc  a  market  for  the 
surplus  energy  generated  at  their  works. 

The  Chairman  said  the  Commissioners  would  have  due  regard  to 
that  themselves,  and  he  imagined  so  would  the  joint  electricity  authority. 

Mr.  H.  A.  Mothersole,  Connah's  Quay,  said  his  council  intended 
to  support  the  scheme  of  the  North  Wales  Power  Company. 

Questioned  as  to  the  method  in  which  the  Chester  scheme  proposed 
to  make  up  any  deficiency  of  revenue.  Mr.  Htjmphreys  said  there  were 
reasons  why  the  promoters  proposed  to  make  any  deficiency  a  charge 
upon  rates  and  not  upon  the  consumers.  The  method  would  give  the 
scheme  a  better  basis  on  which  to  approach  the  money  market  for  one 
thing,  and  that  would  be  for  the  benefit  of  all  concerned. 


For  Nantwich  Rural  District,  Mr.  Cartwrioht  objected  to  any  rating 
of  rural  areas  which  could  not  benefit  from  the  supply  of  electricity. 
It  was  true  that  a  rural  district  council  could  join  the  electricity  authority 
on  condition  that  only  si>ccificd  parts  of  the  district  would  be  included, 
but  he  contended  that  even  in  parts  of  a  district  included  there  slxmld 
be  no  rate  levied  upon  anyone  who  could  not  be  supplied  with  current 
if  he  wished  to  be. 

In  re-examination,  Mr.  Humphreys  stated  that  the  North  Wales 
Power  Company  was  not  authorised  to  distribute  electricity.  The 
firet  duty  of  the  proposed  electricity  authority  would  be  to  encourage 
local  authorities  to  extend  their  areas  as  distributors,  and  if  after  a 
reasonable  time  they  failed,  the  electricity  authority  itself  would  be 
exi>ected  to  take  electricity  in  bulk  fn)m  the  Power  Company  and 
distribute  it  in  areas  not  otherwise  provided  for. 

In  reply  to  Sir  H.  Haward  witness  said  that,  with  the  exception  of 
Chester,  no  loial  authorities  had  actually  passed  resolutions  agreeing 
to  come  into  the  scheme.  A  number  had  api)roved  of  the  principle, 
and  would  jirobably  pass  the  re.solutions  when  the  complete  scheme  was 
laid  before  them. 

As  to  whether  the  county  councils  should  be  accepted  as  constituent 
authorities.  Mr.  Humphreys  said  he  did  not  think  they  would  a.dd 
much  rateable  value  to  the  authority  in  view  of  the  clause  permitting 
them  to  exclude  unaffected  areas,  but  they  would  be  useful  in  an 
advisory  way  and  they  could  assist  in  obtaining  wayleaves  for  trans- 
mission lines.  It  was  intended  to  make  the  undertaking  of  the  authority 
self -supporting,  but  it  was  essential  that  con.stilucnt  authorities  should 
make  themselves  liable  to  a  deficiency  rate.  The  capital  required  up 
to  1926  for  the  generating  stations  and  transmission  lines  was  £914,000, 
but  it  would  not  all  be  required  at  once.  He  adhered  to  the  belief 
that  complete  reliance  upon  power  coming  over  a  long  transmission 
line  was  inadvisable.  A  steam  plant,  in  addition,  was  desirable.  As 
the  undertaking  of  the  North  Wales  Power  Comp.iny  was  not  purchase- 
able  by  the  proposed  authority,  the  relationship  between  the  authority 
and  the  Company  would,  he  hoped,  be  one  of  friendly  co-oi)eration  for 
the  .service  of  the  whole  district. 

Mr.  S.  E.  Britton,  city  electrical  engineer  of  Chester  and  the  engineer 
responsible  for  the  technical  details  "of  the  Chester  scheme,  said  he 
estimated  that  11,000.000  units,  practically  the  output  of  the  Govern- 
ment factory  at  Queens'  Ferry,  would  suffice  for  Chester,  Wrexham  and 
the  surrounding  area  for  the  next  two  years,  but  if  the  Power  Company 
immediately  erected  a  transmission  line  into  that  area,  the  demand 
might  be  much  larger.  It  was  proposed  that  distributing  authorities 
should  be  set  up  in  convenient  areas;  Chester,  Hawarden  and  other 
adjacent  places  would  form  one  distributing  authority.  The  joint 
authoritv  would  generate  and  transmit  power  to  distributing  authonties, 
who  woiild  deliver  to  the  consumers.  The  charge  for  current  to  the 
distributing  authorities  would  probably  be  Hd.  per  unit.  The  existing 
undertakers  would  not  be  in  a  position  at  present  to  reduce  their  charges 
to  consumers  owing  to  having  no  meet  capital  charges,  but  the  areas  not 
now  supplied,  and'having  no  loans  to  pay  off.  might  reasonably^be  ex- 
pected to  pay  more  than  lid.  per  unit  for  current  in  bulk. 

In  cross-examination,  Mr.  Britton  admitted  that  in  summer  steam 
plant  would  mainly  be  relied  upon.  He  had  had  charge,  since  its 
erection  of  the  hydro-electric  station  at  Chester,  and  he  based  his  con- 
clusions to  some  extent  upon  his  experience  of  the  generation  of  current 
at  the  station.  He  proposed  to  erect  a  steam  station  on  a  site  on  the 
banks  of  the  Dee,  three  miles  below  Chester  Weir,  and  he  submitted 
estimates  of  the  cost  of  generation.  &c.  With  regard  to  the  proposed 
hydro-electric  stations  on  the  Dee.  Mr.  Britton  held  that  in  the  summer 
the  power  produced  would  be  a  fourth  of  the  winter  quantity.^  The 
surplus  energy  of  the  West  would  be  available  for  use  in  the  East  if 
it  could  be  supplied  at  a  proper  rate. 

Replying  to  Mr.  Tyldesley  Jones,  K.C.,  for  the  railway  companies, 
Mr.  Britton  said  the"statem"ent  in  the  scheme  that  exceptional  circum- 
stances existing  in  the  North  Wales  district  for  generating  electricity 
rendered  the  district  suitable  for  the  electrification  of  the  railways, 
was  based  on  the  fact  that  there  was  a  coal  field  in  the  area  adjacent 
to  a  river,  enabling  electricity  to  be  jirodueed  at  a  very  low  rate,  arid 
that  there  was  the  water  power  provided  by  the  Power  Company  in 
the  west.  No  powers  had  yet  been  obtained  to  construct  the  dams 
across  the  Dee  required  for  the  development  of  power  from  that  river, 
but  there  was  provision  in  the  Act  of  1919  for  the  development  of  water 
power,  under  which  propositions  such  as  that  could  be  dealt  with. 
Something  in  the  Fishert-  Acts  enabled  dams  to  be  erected  under  certain 
conditions.  His  estimates  included  substantial  sums  for  obtaining 
leave  to  erect  the  dams.  His  experience  at  Chester  was  that  the  summer 
load  was  only  half  the  winter  load,  and.  therefore,  the  fluetaution  in 
the  power  from  the  river  would  be  much  less  important.  He  had  rnade 
no  provision  for  deepening  and  improving  the  flow  of  the  River  Dec, 
where  eight  dams  were  proposed.  The  Vale  of  Clwyd  hydro-electric 
installation  would  be  on  the  River  Elwv,  near  St.  Asaph.  There  a  dam 
would  submerge  28' acres  of  land,  the  price  of  which  he  knew.  His 
estimate  of  the  cost  of  land  and  rights  was  £4,600,  out  of  £47,000,  the 
estimated  total  cost  for  the  works.  Fish  passes  for  salmon  to  go  up 
river  would  be  provided  in  all  cases.  The  raising  of  the  Chester  dam 
had  not  lessened  the  fishing  value  of  the  river. 

On  Saturday  the  case  for  the  North  Wales  Power  Company  was  opehed. 
Mr.  H.  J.  Jack,  managing  director  of  the  Company,  Sir  Philip  Dawson, 
Mr.  E.  Freeman  and  others  gave  evidence  in  support. 

An  abstract  of  the  evidence  of  the  later  witnesses  will  be  given  i  a  our 
next  issue. 

The  inquiry  olosed  on  Wednesday  last. 
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The   British  Industries  Fair. 


BIRMNGHAM  SECTION. 
In  1920  the  originators  of  the  movement  to  establish  a  section 
of  the  British  Industries  Fair  in  the  metropolis  of  the  Midlands 
successfully  accomplished  their  object,  and  the  importance  of  the 
project  as  a  jHominent  factor  in  the  development  of  British  trade 
is  emphasised  by  the  second  great  fair  which  is  now  being  held  in 
Birmingham  as  well  as  in  London  and  Glasgow.  The  1021  Fair 
promises  to  be  a  still  greater  success  than  its  forerunner  as  a 
demonstration  of  the  producing  qualities  of  the  British  manufacturer. 
As  in  1920,  the  venue  of  the  Biimingham  section  of  the  Fair  is  the 
great  aerodrome  at  Castle  Bromwich,  and  here  are  displayed  a 
number  of  representative  exhibits. 

A  Purely  Business  Proposition. 
As  on  the  last  occasion,  the  Fair  is  purely  a  business  proposition, 
in  other  words,  a  place  where  buyers  and  sellers  can  meet,  and 
where  buyers  can  in  a  very  short  time  examine  the  lines  of 
commodities  produced,  not  by  one,  but  by  many  manufacturers. 
Although  the  same  three  permanent  buildings  are  in  use  as  last 
year,  the  area  covered  is  considerably  greater  by  reason  of  the  fact 
that  the  buildings  are  now  connected  together  with  passages  which 
themselves  contain  exhibitors'  stands,  while  some  of  the  exhibitors 
have  generally  taken  larger  stands. 

G.E.C.  Specialities. 

The  General  Electric  Company,  Ltd.,  Birmingham,  have  a 
special  display  of  electrical  plant  and  apparatus,  which  camiot  fail 
to  appeal  to  visitors  interested  in  the  electrical  industry.  The 
exhibits  include  such  apparatus  as  generators,  motors,  switchgear, 
fans,  arc  lamps,  portable  electrical  tools,  &c.  Being  quite  impossible 
to  exhibit  samples  of  the  larger  machinery  manufactured  at  their 
Witton  Works,  the  Company  ext<;nd  an  invitation  to  those  interested, 
to  visit  the  works,  where  the  larger  equipment  for  which  the  firm  is 
so  well  known,  may  be  seen  in  the  course  of  construction.  This 
invitation  also  applies  to  the  works  of  Fraser  &  Chalmers,  Erith, 
Kent,  where  may  be  seen  in  the  course  of  construction  steam  tur- 
bines, convejong  and  mining  machinery,  winders  and  dry  gas  cleaning 
plant.  At  their  High-street  showrooms,  Birmingham,  there  is  a 
representative  collection  of  telephones  and  telephonic  gear,  bells  and 
batteries,  while  the  exhibit  of  electric  lighting  fittings,  heating  and 
cooldng  and  general  domestic  electrical  apparatus  is  most  com- 
prehensive. 

Other  apparatus  for  which  the  Company  are  renowned,  and  which 
can  be  seen  include  Chamberlain  &  Hookham  meters,  samples  of 
cable  made  at  the  Pirelli-General  cable  works,  Southampton,  "  Kin- 
arko  "  carbons,  electrical  instruments,  circuit  breakers,  Csram  and 
Robertson  lamps,  magnetos  and  electric  lift  gear. 

Among  the  many  electrical  exhibitors  we  may  mention 
Messrs.  Siemens  Bros.  &  Company,  Ltd.,  London,  the  first  and 
perhaps  most  interesting  exhibit  on  whose  stand  is  the  "  Siemens" 
Autophone  Outfit,"'  with  its  large  sign  above  it  proclaiming,  "  No 
operations,  no  delays  and  no  increased  charges."  The  system  is  in 
full  automatic  operation  and  is  connected  to  about  30  stands  and 
offices  in  the  exliibition.  It  is  attracting  considerable  attention  by 
reason  of  its  perfect  automatic  action.  It  is  rather  interesting  to 
note  that  nine  systems  are  working  in  Birmingham  with  comjilete 
success. 

The  firm  are  also  showing  their  "Mine  Shaft  Signalling 
Apparatus  "  for  use  in  mines  with  intermediate  levels.  A  complete 
.system  is  fixed  up  on  the  stand,  in  full  working  order  for  the  benefit 
of  visitors.  Alongside  of  this  apparatus  is  shovni  Siemens'  telephone 
equipment  for  mines.  These  instruments  are  of  very  robust 
construction  and  are  intended  for  use  in  mines,  engine-rooms, 
railway  sidings,  docks,  factories,  explosive  works,  and  other  places 
where  they  will  be  exposed  to  atmospheric  or  other  conditions 
detrimental  to  apparatus  of  the  ordmary  type. 

Siemens'  Britaimia  lamps,  dry  cells  and"  batteries,  cables,  and 
Purlite  fittings  are  among  the  other  interesting  exhibits  on  this  stand. 

Messrs.  -J.  H.  Tucker  &  Company,  Ltd.,  Birmingham,  show  a 
very  comprehensive  range  of  samples  of  their  various  manufactures. 
A  complete  accumxilator  switchboard  for  country-house  and  similar 
lighting  plant,  besides  numerous  examples  of  fuse  and  distribution 
boards  of  varying  capacities,  and  many  tyjies  both  in  teak  and  iron 
cases,  are  shown  as  samples  of  their  switchboard  and  switchgear 
department.  They  also  show  a  very  comi^lete  range  of  switchgear 
components,  such  as  switches,  fuses,  &c.,  of  various  types,  sizes  and 
forms  as  used  in  their  switchboard  manufacture.  Ii'onciad  switch 
and  fusegear  complying  with  Home  Office  regulations  are  also 
displayed. 

As  pioneers  of  the  tumbler  switch,  it  is  not  surprising  that  they 
make  a  very  special  exhibit  of  tumbler  switches  in  a  v-mety  of 
patterns,  forms  and  finishes,  for  all  purposes.     A  special  feature  is 


a  choice  selection  of  switch  plates  for  use  with  sunk-type  switches. 
General  lighting  accessories  are  also  shown,  such  as  lamp  holders, 
ceiling  roses,  cutouts,  wall  plugs  and  sockets,  &c. 

Artistic  Electric  Fittings. 

Messrs.  David  Shanks  &  Company,  Ltd.,  Birmingham,  show  a 
number  of  really  excellent  and  artistically  designed  electric  light 
fittings.  Examples  of  fittings  for  chmches,  coimtry  houses,  public 
buildings,  theatres,  cinemas  and  marine  work,  are  also  shown, 
including  a  wide  range  of  various  designs  of  electroliers  and  the" 
now  very  popular  indirect  type  of  lighting  fitting. 

Messrs.  Donovan  &  Company,  Birmingham,  are  again  showing 
their  Safuse  and  Donlok  Ironclad  Gear,  and  visitors  interested  in 
this  class  of  manufacture  will  be  well  repaid  by  a  visit  to  their 
stand.  Many  improvements  have  been  made  in  then-  manufactm'es 
since  last  year,  the  quahty  of  their  ironclad  switch  and  fuse  gear 
stOl  maintaining  a  very  liigh  standard  of  excellence  consistent  with 
the  firm's  reputation.  One  of  the  most  interesting  exliibits  is 
their  Home  Office  combined  switch  and  wall  plug.  It  has  been 
greatly  improved  by  being  made  more  robust  certain  and  quicker 
in  action.  There  is  also  a  double  break  on  each  pole  of  the  switch 
portion,  and  no  matter  how  careless  the  operator,  he  camiot  come 
into  contact  with  live  metal.  A  most  comprehensive  range  of 
distribution  boards,  switch  and  fuse  boxes,  in  iron  and  teak  cases 
are  also  shown.  [ToU  continued.) 


The  Plexsim  Royal  Electric  Gleaner. 

With  the  disappearance  of  the  domestic  servant  comes  an  ever  in  - 
creasing  demand  for  the  vacuum  cleaner,  not  only  because  it  saves  time 
and  labour,  but  because  it  prevents  back-aches  and  also  cleans  carpets 
and  other  articles  much  more  efficiently  than  was  possible  by  the  older 
methods.  We  are  therefore  not  surprised  to  learn  that  Simplex  Con- 
duits, Ltd.,  have  been  devoting  their  attention  to  the  subject,  and  in 
connection  with  the  British  Industries  Fair  at  Birmingham  are  pressing  the 
advantages  of  the  Plexsim  Royal  electric  cleaner  manufactun^d  by  them. 


View  op  the  "  Plexsim 
Vacuum  Cleaner. 


Taking  the  various  parts  of  the  cleaner'in  detail,  the  handle  is  made  of 
high  grade  steel  tubing  finished  in  nickel-plate,  the  grip  being  shaped  to 
fit  the  hand,  with  the  switch  at  the  finger-tips,  so  that  the  cleaner  can 
easily  be  started  and  stopped.  The  nozzle  is  so  designed  to  give  the  most 
efficient  suction,  while  its  shape  enables  it  to  reach  under  pieces  of  fur- 
niture which  are  close  to  the  floor,  and  to  clean  close  up  to  skirting 
boards.  Being  14  in.  wide,  it  cleans  a  wide  area  in  the  shortest  possible 
time.  Adjustment  to  allow  for  efficient  working  on  difierent  grades  of 
carpet  is  effected  by  an  adjusting  screw. 

The  motor  driving  the  cleaner  is  designed  to  develop  high  speed  and 
power  with  lowest  current  consumption.  It  nins  at  a  speed  of  9,500 
revs,  per  min.,  producing  through  the  fan  an  air  current  having  a  velocity 
of  120  miles  per  hour,  liigh  air  velocity  being  essential  to  efficient  cleaning. 
The  motor  is  mounted  horizontally,  thus  equally  distributing  the  weight 
on  two  extra  large  pho.sphor-bronze  bearings.  The  fan  is  a  solid  alu- 
minium casting,  whose  design  and  high  speed  cause  a  veiy  large  volume 
of  air  to  be  displaced.  Each  armature  and  fan  is  in(HviduaUy  balanced 
before  being  placed  in  the  cleaner,  thus  ensuring  perfectly  smooth,  tnie 
running  units.  The  revolving  parts  and  bearings  are  constantly  im- 
mersed in  oil,  but  it  is  impossible  for  the  oil  to  flood  the  motor.  It  is  only 
necessary  to  fill  the  oil-cups  about  once  in  three  months. 
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Gommercial    Topics. 

.  Industrial  Electric  Power  in  New  Brunswick. 

I.iki-  111  hi  T  I  nuiitricii,  tlicri!  is  ii  dirimud  for  c'dcap  electric  power  for 
iudiistrial  imrposcs  in  New  J5niiiswiiU,  mid  llic  (lovcrnmpnt  arc  taking 
steps  tu  make  liydi-oek'ctric  pciwcr  available  to  inamifaetiii-cis  ami 
othei-s  tliiuiiHliout  a  laige  jiart  o{  thai  piuviiice.  The  water  power  at 
Musiiuash,  N.B.,  is  being  developed  by  a  special  eommission  apjiointed 
for  the  jaupose.  The  initial  cost  is  estimated  at  Jl2 50,000,  and  the 
Commission  will  sujiply  current  at  actual  cost  to  the  Halifa.x  JIunicipal 
Council,  which  will  distribute  it  either  direct,  after  erecting  its  own 
distribution  system,  or  sell  energy  in  bulk  to  an  existing  eonipan}', 
safeguarding  the  community  as  to  the  rates  to  be  charged.  In  the  case 
of  St.  John,  when-  the  Xcw  Hruuswick  Power  Company  operates  the 
street  railway  and  liglitmg  and  power  systems,  it  will  have  to  be  decided 
whether  that  company,  using  steam  plant,  shall  receive  power  or  meet  the 
comi)etition  of  the  municipality  with  liydro-electrie  power. 

Electrical  Supplies  for  South  Africa. 

IJecciit  advices  from  South  Africa  were  to  the  effect  that  many  |niblie 
authorities  and  companies  were  short  of  electrical  plant  and  suppUcs,  and 
I'Omiihiints  were  frequently  made  that  macliiucry  whicli  had  been  on 
order  for  long  periods  had  not  been  deUvered.  According  to  our  eon- 
temporary,  the  "  South  African  Enijineer  and  Electrical  Review,"  most 
of  the  leading  municipal  councils  were  not  only  unable  to  give  extended 
sujipUcs  of  electricity,  but  were  only  able  tj  meet  the  existing  demand 
with  no  reserve  for  emergencies.  A  similar  condition  of  afiairs  applies 
in  this  country,  where  many  stations  arc  without  adequate  reserves  of 
plant.  Only  in  the  supply  of  electric  lamps,  which  were  over-imported 
in  lyi!S  by  speculators,  has  the  South  African  demand  been  adequately 
met'.  In  most  lines  of  electrical  goods,  such  as  heating  and  cooking 
apparatus,  telephones,  conduits,  &e.,  sujiplies  have  been  at  times  unpro- 
curable at  any  price. 

Ajiart  from  the  ditKculty  of  getting  delivery  of  macliinery  it  has  been 
found  almost  impossible  during  the  year  to  place  orders  in  the  United 
Ivingdom.  In  spite  of  the  adverse  rate  of  exchange,  America  has  ta'kcn 
practically  every  important  order  for  large  plant  owing  to  the  apparent 
inability  of  British  manutacturei's  to  quote  firm  either  for  delivery  or 
price.  At  present  public  bodies  are  faced  with  the  choice  between  paying 
what  seems  prohibitive  prices  and  turning  down  all  schemes  of  extension. 
This  is  a  .serious  matter,  and  should  receive  careful  attention  from  our 
manufacturers  and  exporters.  Now  that  the  (ieueral  Election  is  over  trade 
and  business  shouldexpand,  and  as  tenders  are  being  invited  for  the  elec- 
trification of  two  lengtlis  of  railwayline  some  important  ordere  for  gene- 
rating plant,  rolling  stock  and  material  should  be  securedforthiseountry. 

New  Industries  in  Australia. 

Thr  ninveraeut  for  the  estabUshraent  of  new  industries  in  Australia 
is  extending  rapidly,  especially  in  New  South  Wales  and  Victoria. 
Accortbng  to  statistics  compiled  by  the  Minister  for  Trade  and  Customs, 
the  total  amount  of  new  capital  for  industrial  extension  sanctioned  by 
the  Federal  Government  during  the  past  12  months  was  £20,000,000. 
Though  all  parts  of  Austraha  benefit,  more  than  half  of  the  new  indus- 
tries will  be  established  in  New  South  Wales,  the  most  favoured  centres 
being  Newcastle  and  Port  Kembla.  The  biggest  issues  of  new  capital 
were  £3.500,000  for  the  Broken  Hill  Proprietaiy  Company,  and  £2,000,000 
for  the  Electrolytic  Zinc  Company  of  Tasmania.-- 

These  new  industries  must  mean  an  increased  demand  for  electric 
motors  and  other  plant,  and  also  an  increased  demand  for  skilled  workers. 
For  instance,  we  notice  that  the  Springvale  Foundry  ComiJany,  of 
Victoria,  is  equipping  its  foundry  on  the  most  modern  lines.  Electric 
power  is  to  be  employed,  and  an  overhead  electric  crane,  fitted  with  steel 
magnets,  will  be  used  to  fill  and  empty  the  railway  trucks  at  the  siding. 
It  is  understood  that  several  companies  contemplate  the  establishment 
of  industries  in  the  vicinity  of  Springvale,  one  reason  being  that  the 
district  will  be  in  a  favourable  position  when  the  Morwell  electricity 
scheme  is  in  operation.  Not  only  will  firms  in  the  vicinity  of  the  railway 
be  in  the  line  of  progress  from  Morvvell,  from  whence  they  can  obtain  a 
cheap  and  abundant  supply  of  electric  power,  but  they  will  also  be  able 
to  obtain  cheap  supplies  of  brown  coal  from  llorwell. 
***** 

German  Industrial  Amalgamation. 

H..AI.  Commercial  Secretary  at  Cologne  has  forwarded  to  the  Depart- 
ment of  Overseas  Trade  lists  containing  the  most  recent  information  on 
the  variAus  combinations  in  the  German  iron  and  steel  industry.  We 
have  alreadj-  given  paiticulars  of  some  of  these,  but  in  commenting 
upon  the  subject  the  Commercial  Secretary  states  that  coal,  ore  iron 
and  steel,  raw  and  serai-manufactured  materials  form  the  bases  of  the 
fusions,  and  upon  them  the  group  of  finishing  industries,  embracing  a 
large  variety  of  products,  depends.  The  linancial  strength  and 
organisation  of  the  various  groups  will  be  utilised  in  order  to  secure 
concessions  and  deliveries  of  the  necessary  foreign  raw  mat-erials  to 
make  up  deficiencies  in  home  supplies.  In  Lorraine  and  the  Saar 
there  is  already  an  overproduction  of  raw  steel  and  iron  products,  and 
French  industry  is  placed  in  a  somewhat  embarrassed  position  in  getting 
rid  of  its  surplus,  so  that  a  closer  co-operation  between  the  German 
and  French  industry  may  be  expected  in  the  future. 

The  formation  of  efficient  cartels  of  industrial  groups  will  make  itself 
felt  as  a  competitive  factor  in  foreign  trade,  as  the  Germans  have  shown 
themselves  capable  of  handling  undertakings  of  these  magnitudes  with 
considerable   success.     The   facilities    which   the   grouping   of   interest 


give  to  the  individual  firms  in  the  favourable  purchase  and  delivery 
of  raw  materials,  the  interchange  of  experience,  and  in  the  development 
and  exploitation  of  foreign  markets,  cannot  be  over-rated,  and  there 
is  little  doubt  but  that  the  activity  in  regrouping  is  directed  toward.s 
the  assimilation  of  foreign  markets.  The  interests  which  some  of  the 
groups  have  in  the  shipbuilding  industry  will  enable  Germany  to 
concentrate  upon  the  rebuilding  of  her  mercantile  marine,  and  possibly 
also  (aided  by  rate  of  exchange  conditions)  to  develop  a  building 
programme  for  foreign  markets  should  her  yaids  not  be  called  upon  by 
the  Rejiaration  Coiuniission  for  their  full  output.  The  Siemens  St,  Halsko 
Company,  by  becoming  allied  to  the  Dcutsch-Luxemburg  and 
Gelsenkirchen  group,  will  enjoy  the  advantages  of  a  reliable  source  of 
raw  materials,  and  will  thus  gain  facilities  in  the  development  of  her 
foreign  trade,  which  the  severance  of  her  former  outside  connections 
has  done  much  to  hold  in  check.  The  lists  can  be  seen  at  35,  Old 
Queen-street,  S.W.I. 


Revival   oi   the   Motor  Industry. 

The  revival  of  this  vast  and  important  section  of  British  engineering 
activity  is  not  only  coming  ;  it  simply  cannot  be  stopped  unless  we,  as  a 
nation,  purposely  stop  it.  Two  cardinal  facts  exist,  one  is  the  gigantic 
world-wide  demand  for  motor  vehicles  in  general,  and  the  other,  of 
greater  significance  from  our  view  point,  is  the  marked  preference  of 
the  British  made  car  throughout  the  home  and  overseas  markets.  The 
experienced  and  discerning  motorist  is  open  to  pay  £100  more  for  the 
British  product.  Conservative  calculation  estimated  the  world  demand 
for  British  cars  at  the  beginning  of  1920  at  50,000,  two-thirds  being 
from  overseas  markets.  At  an  average  of  £1,000  per  car  this  would 
represent  a  total  of  £50,000,000,  of  which  £37,000,000  worth  would  go 
overseas.  Quantity  production  schemes  launched  by  several  of  the 
leading  British  manufacturers  aimed  at  securing  this  trade  for  Britain. 
Licreased  production  presented  the  only  possible  means  which  could 
do  it.  The  desired  output  was  not  reached,  the  hampering  element  in 
the  majority  of  instances  being  the  fetters  around  capital. 

Of  the  British  manufacturers  which  launched  out  uiion  quantity 
production  of  a  standardised  model  upon  an  economic  basis  one  name, 
the  Austin  Motor  Company,  stands  out  prominently  as  having  achieved 
a  really  tangible  success.  This  firm  has  proved  indisputably  its  capacity 
for  producing  a  type  of  ear  which  the  whole  world  wants  in  considerable 
numbere  ;  a  car  the  design  of  which  caters  for  the  requirements  of  all 
motorists  and  is  particularly  suited  to  overseas  conditions.  The  Austin 
"  Twenty  "  has  been  exported  to  practically  every  part  of  the  world, 
from  the  Malay  States  to  Buenos  Ayres.  One  of  the  splendid  facilities 
of  the  Austin  Company  is  its  complete  network  of  world  trade  represen- 
tation. As  to  the  product  itself,  the  Austin  "  Twenty  "  is  undoubtedly 
an  achievefment  and  one  of  a  national  nature.  It  is  the  British  master- 
stroke to  the  American  principle  of  mass  production,  which  has  made 
a  better  car  for  the  same  money.  Definitely,  there  is  not  another 
car  in  the  world  presenting  its  equivalent  in  sheer  value.  The  Austin 
"  Twenty  "  is  above  the  average  British  car,  aud  when  one  considers 
its  remarkably  moderate  price  it  is  not  difficult  to  see  the  reason  for 
its  huge  demand.  Actual  contracts  have  been  placed  totalling  5,000 
ears  for  this  country  alone  during  the  current  year,  and  the  brightest 
aspect  of  all  is  that  the  great  Austin  factory  at  Longbridge  isequijjped 
and  organised  for  an  output  of  anything  from  200  cai-s  a  week  upwards. 
Production  costs  have  been  reduced  to  a  scientific  minimum  by  the 
apjilication  of  the  most  modern  plant  and  methods,  rendering  it  possible 
tor  the  Austin  Company  to  market  the  "  Twenty  '/  at  the  astonishingly 
low  price  of  £695  and  leave  a  reasonable  margin  of  profit. 

The  famous  Austin  tractor  is  another  engineering  achievement  of 
supreme  importance  and  a  further  example  of  the  Austin  policy  of 
standardising  one  type  of  machine — the  design  of  which  is  the  result  of 
the  most  careful  analysis,  of  experiment  and  tests,  and  once  the  design 
was  defined,  to  set  about  its  quantity  production  upon  strictly  economic 
lines,  thus  keeping  its  selling  price  down  to  a  iiopular  figure.  Since  its 
first  ajapearance  as  the  .Austin  tractor  a  consistent  chain  of  successes 
to  its  credit,  gaining  highest  awards  at  Agricultural  shows  tests  and 
matches.  3,500  of  these  machines  are  already  contracted  for  during 
the  current  year,  while  manufacturing  facilities  are  capable  of  increasing 
output  to  200  a  week.  There  is  a  vast  export  trade  possible  in  this 
article,  and  India  alone  can,  it  is  estimated,  absorb  at  least  10,000 
Austin  farm  tractors  a  year  in  future. 

The  other  Austin  products  consist  of  the  li-ton  lorry  chassis,  plans 
for  the  quantity  production  of  which  are  now  complete.  .An  indication 
of  the  -Austin  method  of  truly  economic  production  may  be  judged  from 
the  fact  that  for  the  "  Twenty"  ear,  the  farm  tractor,  and  the  lA-ton 
lorry,  one  power  unit  of  standardised  pattern  is  produced  in  quantities 
sufficient  to  supply  all  three  products.  The  Austin  Works  are  the 
largest  works  devoted  to  automobile  manufacture  in  the  British  Empire, 
covering  53  acres  of  factories,  foundries  and  machine  shops.  The 
machinery,  the  finest  in  the  world,  is  driven  by  power  jjlant  of  a  total 
of  6,000  H.p.  The  foregoing  facts  convey  their  own  message  ;  the 
moral  needs  no  labouring.  The  British  motor  industry,  represented 
by  those  films  whose  products  have  such  world-wide  demand,  needs, 
and  what  is  more,  merits,  every  facility,  help  and  encouragement. 
It  needs  the  support  of  the  Government,  the  co-operation  of  the  banks, 
and  the  backing  of  the  financial  element.  Such  joint  effort  would  do 
much  towards  establishing  Britain  firmly  as  the  world's  leading  producers 
of  motor  vehicles  iu  all  markets  in  the  world. 
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Electricity  Supply. 

Baensley  Corporation  has  been  authorised  to  borrow  £14,200  for 
electric  supply  puriioses. 

Sanction  to  a  loan  of  £11,674  for  electricity  extensions  has  been  received 
by  Darwen  Corporation. 

The  Walsall  Corporation  have  authorised  the  extension  of  the  elec- 
tric supply  mains  to  Rushall  village. 

Harrogate  Corporation  has  applied  for  sanction  to  borrow  a  further 
sum  of  £40,000  for  extensions  of  their  electric  supply  undertaking. 

An  additional  loan  of  £10,000  is  required  by  Derby  Corporation  for 
cable  extensions,  and  application  has  been  made  for  authority  to  borrow 
this  sum. 

Essex  County  Council  have  made  an  agreement  with  the  G.  E.  Railway 
Company  for  the  supply  of  electric  current  to  the  Harwich  Coimty  High 
School. 

It  is  hoped  to  inaugurate  the  Rotherham  electricity  works  in  July 
next,  when  the  Prince  of  Wales  will  be  invited  to  attend  and  perform 
the  inaugural  ceremony. 

Ensiskilles  Urban  Council  has  appointed  Mr.  Thos.  TomUnson,  of 
Dublin,  consulting  engineer,  to  prepare  a  report  upon  the  possibility 
of  electric  supply  works. 

Paisley  Corporation  has  authorised  an  additional  capital  expenditure 
of  £34,4.50  on  mains  and  sub-station  plant  by  the  electricity  department, 
and  the  Electricity  Commissioners  have  been  asked  for  authority  to 
borrow  the  necessary  money. 

Hammersmith  (London)  Council  is  recomnlended  by  the  Finance 
Committee  to  take  up  a  loan  of  £25,000,  at  7  per  cent,  interest,  from  the 
London  County  Council,  for  extensions  of  mains  and  services,  purchase 
of  transformers,  &c. 

Messrs.  .J.  &  P.  Coats,  of  Paisley,  have  applied  to  the  Greenock  Elec- 
tricity Committee  for  a  supply  of  electricity  to  Ferguslie  Mill,  and  Mr. 
F.  H.  Whysall,  the  burgh  electrical  engineer,  has  been  instructed  to  sub- 
mit a  scale  of  charges  proposed  to  be  made. 

Nottingham  Electricity  Committee  is  losing  no  time  in  proceeding 
with  the  erection  of  a  temporary  power  station  on  the  Chfton  site,  for  the 
electiical  engineer  (Mr.  H.  Talbot)  has  been  instructed  to  obtain  the 
necessary  plant.  Two  2,000  turbine  sets  arc  to  be  purchased  from  Liver- 
pool, and  it  is  hoped  that  extra  current  can  be  supplied  in  about  six 
months'  time. 

All  the  New  MuNicirAL  Houses  at  Ealing  are  wired,  but  a  few  of  the 
tenants  refused  to  use  electric  current,  on  the  grounds  that  they  could 
not  afford  to  use  it  except  on  the  slot-meter  system,  and  that  they  could 
not  afford  to  pay  the  deposit  of  £1  which  was  required  before  supply 
was  commenced.  To  meet  these  cases  the  Electricity  Supply  Com- 
mittee will  allow  tenants  to  pay  the  deposit  by  eight  weekly  instalments 
of  2s.  6d.,  but  the  Council  has  made  a  regulation  rendering  it  compulsory 
for  tenants  to  make  use  of  electricity  for  lighting  purp<jses  in  all  dwellings 
in  which  electric  wiring  is  installed. 

Provisional  arrangements  have  been  made  whereby  Preston  Corpora- 
tion propose  to  take  over  the  local  electricity  supply  works  of  the  National 
Electric  Supply  Company,  but  the  arrangements  are  subject  to  the  sanc- 
tion of  the  Town  Council  and  the  shareholders  of  the  Company.  The 
agreement  includes  a  payment  to  the  company  of  a  sum  equal  to  the 
capital  expenditure  at  the  date  of  sale,  and  the  taking  over  of  the 
debenture  and  loan  liabilities  of  the  Company.  The  Corporation  will 
pay  25  per  cent,  in  cash  (less  the  amount  of  the  loan  capital),  the  remain- 
ing 75  per  cent,  to  be  paid  in  Corporation  6  per  cent,  mortgage  bonds, 
for  five,  ten  or  fifteen  years.  The  Corporation  is  to  pay  £8,400  compen- 
sation for  loss  of  office  to  the  directors,  and  the  usual  statutory  compen- 
sation to  officials  and  servants. 

Glasgow  Corporation  have  sanctioned,  by  40  votes  to  35,  the  erection 
of  a  10,000-kw.  turbo-alternator  at  the  tramway  power  house.  The 
proposal  of  the  Tramway  Committee  was  challenged  by  Mr.  Denjiy, 
who  wanted  the  matter  referred  to  a  joint  sub-committee  of  the 
Tramways  and  Electricity  Committees.  The  tendency  was  towards 
c?ntralisation  in  the  generating  and  supply  of  electricity,  and  he  thought 
the  tramways  department  should  be  supplied  with  energy  by  the 
Electricity  Committee.     He  urged  delay  imtil  full  inquirj-  was  made. 

Mr.  W.  B.  Smith  gave  figures  to  show  that  by  the  time  the  additional 
plant  would  be  ready  the  Electricity  Department  at  Dalmarnock  would 
have  sufficient  spare  current  to  meet  the  tramway  demands. 

Treasurer  Kelly  said  the  Electricity  Commissioners  had  approved 
of  the  plant  being  put  in.  If  they  had  thought  the  Electricity  Depart- 
ment would  be  able  very  soon  to  link  uj)  with  the  tramways  they 
probably  would  not  have  given  their  sanction.  Pinkston  was  a 
splendidly  equipped  station  ;  they  had  been  working  on  a  fuU  load  for 
a  long  time  and  the  tramways  could  not  be  at  the  mercy  of  a  supply 
that  might  fail.  When  the  Electricity  Department  could  offer  power 
at  a  lower  price  than  the  Tramways  Department  could  generate  it,  the 
day  would  come  for  having  one  authority. 

Mr.  Kennedy,  convener  of  the  Electricity  Department,  said  it  had 
been  their  misfortune  that  there  had  been  a  breakdown  recently  at 
Dalmarnock,  but  the  large  works  which  drew  their  power  from  the 
undertaking  had  not  lost  confidence  in  them.  The  Electricity  and 
Tramways  Committees  should  meet  and  see  if  they  could  not  come  to 
some  understanding. 

On  the  plea  of  urgency,  as  tlietramways  had  no  reserve  power,  the 
proposal  to  install  the  machinery  was'approved. 


Electric  Traction. 

On  account  of  economy,  Bath  Citj-  Council  has  authorised  the  Sur- 
veying Committee  to  purchase  four  2-ton  electric  vehicles  for  refuse 
collection. 

For  the  nine  months  ended  31st  December  last,  there  was  a  deficit 
on  the  Belfast  tramways  of  £22,007,  and  the  Ministry  of  Transport  is 
being  urged  to  authorise  an  increase  in  fares  at  once. 

The  emploj'es  of  the  Dublin  United  Tramw.ays  Comp.any  will  not 
press  their  claim  for  an  increase  of  wages  until  a  decision  is  arrived  at 
in  the  case  of  the  English  tramwaymen,  who  have  submitted  a  similar 
demand. 

The  Ilford  Tramways  Coiiimittee  desire  to  introduce  trolley  omnibuses 
in  the  district,  and  a  deputation  from  the  Council  is  to  wait  upon  the 
Ministry  of  Transport  to  lay  befoi'e  them  a  scheme  for  the  adoption  of  the 
system  of  'buses,  to  be  eventually  followed  by  tramways,  from  the  ter- 
minus at  Chadwell  Heath  through  the  area  now  being  built  upon,  to  the 
other  tramway  terminus  at  Barking. 

On  Tuesday  the  London  County  Council  approved  an  estimate  of 
£240,000  for  three  additional  boilers,  a  new  8,000  turbo-generator  and 
other  plant  for  the  Greenwich  power  station,  and  an  estimate  of  £160,000 
for  the  rearrangement  of  the  plant  at  the  Holbom  and  Streatham  sub- 
stations, including  the  purchase  of  seven  1,000  kw.  rotary  converters,^ 
new  switchgear  and  h.t.  cables. 

It  has  been  decided  not  to  proceed  with  the  electrification  of  the  old 
horse  tramways  in  Southwark  Park-road,  Grange-road  and  Rother- 
liithe  New-road  at  present,  owing  to  the  heavy  capital  cost  involved. 
The  conversion  of  the  lines  was  jjostponed  in  l',tl.">  owing  to  the  war.  and 
it  is  impossible  to  carry  out  the  work  now  without  incurring  an  annual 
loss  on  their  working. 

After  considering  a  report  on  the  railless  trolley  cars  in  use  at  Br.ad- 
FORD,  the  Birmingham  Tramways  Committee  think  the  system  eminently 
suitable  for  some  of  the  Birmingham  routes  on  which  the  traffic  is  not 
very  heavy.  Further  investigations  are  being  made  with  a  view  to  a 
modification  of  the  Bradford  system,  which  will  add  to  its  usefulness 
in  Birmingham.  The  City  Council's  sanction  will  be  asked  for  adopting 
the  system  on  a  route  running  from  the  centre  of  the  city  to  one  of  the 
industrial  districts. 

The  work  of  reconstruction  and  repair  of  tramway  tracks,  which  is 
proceeding  in  manv  parts  of  the  citv,  will  involve  an  outlay  of  about 
£70,000. 

Imperial  and  Foreign  Notes. 

The  University  of  Hong  Kong  has  organised  a  scheme  for  commercial 
training,  and  now  confers  the  Degree  of  Bachelor  of  Commerce.  The 
course  of  study  includes  lectures  on  industry,  trade  and  transport,  and  the 
University  desires  to  receive  from  British  manufacturers  for  exhibition 
purposes  lantern  slides  and,  if  possible,  cinematograph  films  illustrative 
of  the  processes  used  in  various  industries,  including  the  textiles,  clothing, 
leather  industries,  tools  and  machines,  smelting  and  manufacturing  of 
hea\'y  iron  and  steel,  ships,  bridges  and  railways.  Illustrated  cata- 
logues and  large  sized  photographs  of  works  would  also  be  welcomed. 
Communications  to  Prof.  W.  J.  Hinton,  The  University,  Hong  Kong. 
Sir  Robert  Hotung  has  made  a  gift  of  100,000  dollars  to  the 
University  for  the  endowment  of  workshops  for  the  Faculty  of 
Engineering. 


The  net  profit  of  the  Siemens  &  Halske  Elektricii'ats  Gesell- 
SCHAFT  for  the  past  year  was  16,000,000  marks,  and  a  dividend  of  12 
per  cent,  has  been  declared.  The  Siemens -Schuckert  Company 
had  a  net  profit  of  12,750,000  marks,  and  a  dividend  of  10  per  cent,  is 
being  paid. 

At  the  Exhibition  of  Implements  and  Agricultural  Machinery, 
which  will  be  held  at  Reykjavik  (Iceland)  from  July  5  to  12  next,  there 
will  be  sections  for  electrical  articles  for  lighting,  heating,  cooking 
and  other  domestic  purposes,  motor-driven  agricultural  machinery, 
automobiles,  wiring,  netting,  tools,  &c. 

At  an  extraordinary  general  meeting  of  the  Paulista  Railway 
Company  (Brazil),  in  December  last,  a  resolution  was  passed  to  increase 
the  capital  of  the  company  from  100,000  to  132,000  contos  of  reis  by  the 
issue  of  160,000  shares  of  Rs.200  each,  in  order  to  meet  the  expenditure 
to  be  incurred  in  the  electrification  of  the  system. 

The  report  of  the  Compania  Hidro-Electeica  de  Tucum.4n  for  the 
year  ended  June,  1919,  states  that  receipts  were  8322,570  (paper),  com- 
pared with  .S324,048  in  previous  year,  and  the  gross  profit  was  .5182,824 
(about  £15,898  at  pre-w'ar  rate).  Interest  on  debentures  and  charges  in 
connection  wdth  new  debentures  issue  amounted  to  §224,360,  and  the 
difference  between  that  amount  and  the  gross  profit  had  to  be  made  up 
by  the  Tucuman  Tramways,  Light  &  Power  Company,  Ltd. 

According  to  the  Norwegian  Press,  a  proposition  is  to  be  put  before  the 
Storting  recommending  the  purchase  by  Buskerud  County  from  the  Nor- 
wegian State,  at  kr.  75,000,  of  the  Halli  Waterfall,  for  generating 
power.  H.M.  Charge  d" Affaires,  Christiania,  in  his  report  to  the  Depart- 
ment of  Overseas  Trade,  states  that  the  conditions  of  transfer  contain  a 
proviso  to  the  effect  that,  as  far  as  possible,  the  work  of  harnessing  the 
fall  shall  be  carried  out  by  Norwegian  workpeople,  and  that  the  material 
to  be  used  shall  be  Norweigian  in  all  cases  where  quality  and  delivery 
are  as  satisfactory  as  can  be  obtained  from  foreign  manufacturers,  and 
when  the  price  is  not  over  10  per  cent,  dearerj  than  that  of  the  foreign 
material. 
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Institution  Notes. 

Ijonl  MuiLTON  has  been  elected  a,  honorary  niemlxi  of  the  Instutition 
of  Civil  lMi>,'ineer3. 

The  tenth  aiimial  dinner  of  the  Birmisoham  and  District  Elkctrio 
Club  will  be  held  at  the  (!rand  Hotel,  t'olniore-row,  Birmingham,  on 
Friday,  .Manh  -t,  at  0.45  p.m. 

At  the  aiiinial  meeting  of  the  Institution  of  Mechanical  Enoineeks 
hvst  Friday  a  memorial  was  unveiled  by  the  President,  Capt.  H.  Eiall 
Sankey,  to  S7  members  and  one  member  of  the  Btaff  of  the  Institution 
who  were  killed  in  the  war. 

Comnieniiup:  on  Saturday,  March  .5,  at  3  p.m..  Sir  Kmest  Uutherford 
will  d.^liver  the  lirst  of  a  course  of  three  lectures  at  the  Royal  Institc- 
TION  on  "  Electri<-ity  and  Matter."  A  diseuui-se  will  be  delivered  on 
March  4  by  Mr.  W.  A.  Tail  on  "  Severn  ('rossin<;s  and  Tidal  I'ower." 

The  Mwt'iiE.STEU  \VIIlELE^is  Society  has  arrauL'ed  for  a  new  meeting 
place  at  the  Albion  Hotel.  -Members  will  meet  as  usual  on  Wednesday 
nights.  Some  of  the  niembcre  made  special  preparations  last  week  to 
pick  uj)  wireless  test  messages  sent  from  America,  but  no  appreciable 
result  was  obtained. 

The  annual  public  meeting  of  the  Univeksity  College,  London, 
Enginkekinc.  Society  will  take  place  on  Fridaj-,  March  4,  1921,  at  5.30 
p.m.,  in  the  Botanical  Theativ,  Univeixity  College,  Gowcr-slreet,  when 
Sir  DugaUl  Clerk,  K.B.E.,  F.R.S.,  will  i-ead  a  Paper  on  "  Joule  and  the 
Mechanical  Theory  of  Heat."     Visitors  an:  cordially  invited. 

The  Department  of  Scientific  and  Industrial  Research  has  approved 
the  Research  Association  eor  the  Cast  Iron  and  Allied  Indus- 
tries, and  as  it  is  to  be  registered  as  a  non-profit  sharing  company,  the 
promoters  have  applied  for  a  licence  under  sec.  20  of  the  Companies' 
(Consolidation)  Act  of  1908.  The  secretary  of  the  committee  is  Mr. 
Thomas  Vickei-s,  174,  Corporation-street,  Birmingham. 

At  a  meeting  of  the  Chelmsford  Engineering  Society'  last  week  a 
lecture  on  "  Electric  Wiring  "  was  given  by  Mr.  J.  H  Johnson,  M.I.E.E. 
He  described  the  different  systems  in  commercial  use  and  the  various  uses 
for  which  they  could  be  employed.  He  said  that  the  spot  butt  and  seam 
welding  bad  revolutionised  many  of  the  light-metal  industries  in  eli- 
minating the  older  methods  of  drilling,  riveting  and  soldering.  Samples 
of  butt  welding  wore  exhibited.     A  discussion  followed. 

Those  interested  in  the  perennial  contest  of  gas  and  electricity  will  be 
interested  to  learn  that  a  discussion  on  the  relative  advantages  of  these 
two  commodities  for  heating,  lighting,  power  and  cooking  is  to  be  held 
at  a  meeting  of  the  National  Association  of  Supervising  Elec- 
TBici.vNS  at  St.  Bride's  Institute,  Bride-lane,  London,  E.C.,  on  Wednes- 
day. March  9,  at  6.30  p.m.,  when  Mr.  F.  W.  Goodenough,  the  nominee  of 
the  British  Commercial  Oas  Association,  and  Jlr.  W.  A.  Gillott,  the 
nominee  of  the  British  Electrical  Development  Assoc  ation,  will  lead 
the  opposing  forces. 

At  the  Annual  (.ieneral  Meeting  of  the  Physical  Society-,  held  on 
Feb.  11,  the  following  were  elected  as  Officers  and  Council  for  the 
ensuing  year : — 

President:  Prof.  Sir  W.  H.  Bragg,  C.B.E..  M.A.,  F.R.S.  Vice- 
Presidtnt-!  l  C.  Chree,  Sc.D.,  LL.D.,  F.R.S.  ;  Prof.  H.  L.  Callendar, 
M.A.,  LL.D.,  F.R.S.  ;  Prof.  R.  B.  Clifton.  M.A.,  F.R.S.  :  Sir  Richard 
Glazebrook,  K.C.B.,  D.Sc,  F.R.S.;  Sir  Oliver  J.  Lodge,  RSc,  F.R.S.  ; 
Prof.  C.  H.  I>ees,  D.Sc,  F.R.S.  :  Prof.  A.  W.  Reinold,  M.A.,  F.R.S.  ; 
Sir  Arthur  Schuster,  Ph.D.,  Sc.D.,  F.R.S.  ;  Sir  J.  J.  Thomson,  0..M., 
D.Sc.,  F.R.S.  :  Prof.  C.  Vernon  Boys,  F.R.S.  Vice-Presidents  :  Prof.  W. 
Eceles,  D.Sc.  ;  Prof.  A.  S.  Eddington,  M.A.,  M.Sc,  F.R.S.  ;  The  Rt. 
Hon.  Lord  Rayleigh,  F.R.S.  :  Prof.  Sir  Ernest  Rutherford,  D.Sc, 
F.R.S.  Secretaries:  F.  E.  Smith,  O.B.E.,  F.R.S.:  D.  Owen,  B.A., 
D.Sc.  Foreirju  Secretary:  Sir  Arthur  Schuster,  Ph.D.,  Sc.D.,  F.R.S. 
Treasurer  :  W.  R.  Cooper.  M.A.,  B.Sc.  Librarian  :  Prof.  A.  0.  Rankine, 
D.Sc.  Other  Memhrr<  of  Council :  G.  B.  Brvan,  D.Sc.  ;  C.  R.  Darling, 
F.LC.  ;  Prof.  C.  L.  Fortescue,  O.B.E.  :  E.  Griffith?,  D.Sc.  ;  F.  L. 
Hopwood,  D.Sc.  :  E.  H.  Rayner.  M.A.,  D.Sc.  ;  A.  Russell.  M.A.,  D.Sc  ; 
T,  Smith,  B.A.  ;  J.  H.  Vi'nocnt,  D.Sc,  M.A.  :  Prof.  W.  B.  Jlorton. 
M.A. 

Liquidations  and  Bankruptcies. 

Claims  against  Bernard  Edmond  Thomas,  electrical  engineer,  12, 
Castle  Meadow,  Xorwich,  must  be  sent  by  March  2  to  Mr.  H.  P.  Gould, 
8,  Upper  King-street,  Norwich. 

The  Leeds  .-Alliance  Electrical  Mfo.  Company-,  Ltd.,  is  being 
wound  up  voluntarily,  and  Mr.  S.  S.  Tadman,  1,  Albion-street,  Leeds, 
has  been  appointed  liquidator.     Claims  to  Mr.  Tadman  by  March  16. 

The  first  meeting  of  creditoi-s  of  .Albert  Lord,  electrical  contractor. 
33,  Westgate,  Burnley,  will  take  place  on  Feb.  25  at  13,  Winckley-street, 
Preston,  and  the  public  examination  on  March  10  at  the  County  Court 
House,    Bankliouse-street,    Burnley. 

John  and  .John  Richard  Jones,  trading  as  J.  JONKS  &  Son,  electrical 
engineers,  7,  Chapel-street,  Penzance,  have  been  adjudicated 
bankrupt.  The  first  meeting  of  creditors  will  take  place  on  March  4, 
at  12,  Prince's-street.  Truro,  and  the  public  e.vamination  on  March  15, 
at  the  Town  Hall,  Truro. 

-A  first  and  final  dividend  of  43,  8fd,  ia  payable  at  the  Official  Receiver's 
Office,  26,  Baldwin-street,  Bristol,  to  creditors  of  Albert  Edward 
Channon,  Humphrey  Stanton  Nadin  and  Cyril  Geo.  Channon,  trading 
as  .A.  E,  Channon  k.  Comp.any,  electrical  engineers,  8,  Orrisdale-terrace, 
and  425,  High-.street,  Cheltenham,  and  a  first  and  final  dividend  of  20s. 
ia  payable  at  the  same  place  in  respect  of  the  separate  estate  of  .\li)ert 
Edw.vrd  Channon. 


Miscellaneous. 

\Vc  are  asked  to  say  that  the  Callender- Benson  Vardometer  described 
in  our  article  on  the  Phy.sical  and  Optical  .Societies'  Exhibition  is  made 
by  Mr,  H.  W.  Sullivan  from  whom  all  particulars  can  be  obtained. 

The  Athletic  and  Recreation  Club  of  Messrs.  J.  H.  Tucker 
("(Vii'ANY,  Ltd.,  held  their  annual  fancy  dress  dance  tin  Feb.  12,  about 
12(1  members  of  the  works  being  present.  Prizes  were  given  for  the 
best  fancy  costumes,  which  were  of  an  extremely  original  and  tasteful 
character. 

Messrs.  Benn  Brothers,  Ltd.,  have  a  very  coin])lete  and  interesting 
exhibit  of  their  publications  at  the  British  Industries  Fair,  at  Shep- 
herd's Bush,  which  o])ened  on  .Monday,  February  21.  We  hope  to  deal 
with  such  other  exhibits  as  are  of  electrical  interest  at  this  Fair  in  a  later 
issue  of  The  Elki^tkician. 

The  Strike  of  22  Electricians  engaged  on  the  new  London  County 
Hall,  which  arose  out  of  the  cm[)loyment  of  a  foreman  who  was  not  a 
member  of  the  E.T.U.  (though  he  belonged  to  the  Foreman's  and  Super- 
visors' Union),  has  been  .settled  by  the  foreman  joining  the  union. 

The  annual  dinner  of  No.  5  Company,  London  Electrical  Engi- 
neers, will  be  held  on  March  9.  The  secretary,  .Mr.  G.  Pressey,  3, 
Rugby-road,  Bedford  Park,  London,  W,  4,  is  still  witliout  the  addres.ses 
of  a  number  of  nu-mbers  of  the  company,  and  it  is  therefore  hojied  that 
everyone  wlio  has  not  received  a  notice  of  the  dinner  will  communicate 
with  him  without  delay  in  order  that  the  function  may  be  a  success. 

At  Bedford  on  the  10th  inst.  the  members  of  the  Igranic  Electric 
Company  and  their  friends  held  a  Fancy-  Dress  Carnival  at  the  Cafe 
Dansant,  Bedford,  when  a  most  enjoyable  evening  was  spent  by  alx)ut 
3.50,  fully  two-thirds  of  whom  were  in  fancy  costumes.  After  supper 
there  was  a  grand  parade  which  was  spectacular  in  the  extreme.  The 
judges  experienced  difficulty  in  making  their  choice  for  the  six  prizes, 
but  their  selection  met  with  vociferous  approbation.  ,  IHincinp 
continued  into  the  small  hours  and  concluded  what  was  generally  agreed 
to  be  the  most  successful  function  of  the  season. 

Last  week  the  Postmaster-General  issued  a  White  Paper  as  a  Further 
Defence  of  the  New  Telephone  Rates.  It  is  to  a  great  extent  a 
repetition  of  statements  in  the  reports  of  the  Departmental  Committte 
and  of  the  Select  Committee  on  Telephone  Charges,  together  with  Mr. 
Illingworth's  replies  to  deputations  which  have  protested  against  the 
new  scale,  &c.  It  is  denied  that  no  balance-sheet  of  the  telephone 
service  has  ever  been  made  public,  as  annual  accounts  on  a  strictlv  con.- 
mercial  basis  have  been  published  regularly  since  the  National  Con- 
pany's  system  was  taken  over.  As  much  of  the  criticism  of  the  rates  is 
based  on  the  jiercentage  increase  to  large  users,  two  new  tables  are  given 
to  show  the  incidence  of  the  new  charges.  In  the  first,  London  sub- 
scribers have  been  grouped  according  to  their  calling  rate,  and  the  table 
shows  the  present  and  proposed  charges  at  the  mean  of  each  grouj), 
together  with  the  percentage  of  the  total  number  of  London  subscribeis 
falUng  within  each  group.  For  purposes  of  comparison,  the  rate  which 
it  is  proposed  to  charge  in  New  York  has  been  added. 

Obituary. 

We  regret  to  record  the  death  of  .Mr.  R.  Rankin,  managing  director 
of  Messrs.  Van  Raden  &  Company,  which  occurred  on  Thursday.  Feb.  17. 
The  announcement  will  not  come  altogether  as  a  surprise  to  his  many 
friends,  as  Mr.  Rankin  had  been  in  failing  health  for  some  time.  Before 
joining  Messrs.  Van  Raden  &,  Company  he  was  engaged  for  many  j'cars 
as  works  manager  to  the  Electrical  Power  Storage  Company,  and  had 
made  many  contributions  to  the  literature  of  secondary  batterj-  vractice. 
He  was  tlie  first  chairman  of  the  Informal  Meetings  Committee  of  the 
Institution  of  Electrical  Engineers,  and  his  work  both  in  committee 
and  at  the  meetings  did  much  to  make  these  gatherings  a  success. 

We  also  regret  to  record  the  deathj  of  Mr.  James  H.  Caeson,  late 
manager  of  the  Anglo-American  Telegraph  Company,  wliich  occurred 
on  Saturday  at  his  residence  in  Upper  Westbourne-terrace,  London, 
in  his  81st  year.  Mr.  Carson  was  connected  with  telegraphy  prictically 
all  his  life.  He  was  born  at  Stafford,  and  in  1852  he  entered  the  service 
of  the  Electric  and  International  Telegraph  Company,  but  in  1865  he 
joined  the  newly  formed  Atlantic  Telegraph  Company,  which  subsequently 
became  the  Anglo-American  Telegraph  Company-.  He  served  this 
Company  in  many  capacities,  and  in  1 893  he  became  its  general  manager. 
From  his  first  association  with  telegraphy  he  was  interested  in  long- 
distance communication,  and  was  on  board  the  "'  Great  Eastern"  when 
she  laid  a  submarine  cable  from  Valentia  (Ireland)  to  Heart's  Content 
(Nen-foundland)  in  1866.  Mr.  Carson's  forte  was  the  rapid  handling 
and  transmission  of  messages,  his  experience  being  that,  given  a  quick 
and  reliable  service,  the  public  is  ready,  and  by  competition  even  com- 
pelled, to  use  the  telegraphs  freely.  "  His  Stock  Exchange  serriee  of 
one  minute  between  London  and  New  York  was  one  of  the  marvels  of 
the  day,  and  frequently  as  many  as  2, .500  messages  of  this  class  were 
passedover  the  Anglo  Company's  cables  between  those  points  in  the 
course  of  an  afternoon.  In  the  negotiations  which  led  to  the  merging 
of  the  Anglo  Company  with  the  Western  Union  Company's  interests  he 
took  a  prominent  part,  and  he  only  retired  from  active  work  a  few  years 
before  the  war.  Under  his  direction  the  Anglo  Company's^  service 
reached  the  pitch  of  efficiency  that  made  possible  the  sj-stem  of  "arbi- 
trage "  transactions,  dependent  entirely  on  very  rapid  transmission, 
by  which  financiers  are  enabled  to  buy  on  one  side  of  the  Atlantic 
and  sell  again  on  the  other  within  a  few  moments. 
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Business   Items,  &c. 

We  learn  that  Mr.  A.  FUnders  C'aiiie,  A.M.I.E.E.,  M.I.H.V.E.,  has 
resigned  his  position  as  manager  of  the  heating  and  cookii^  department 
of  the  Edison  Swan  Electric  Company,  of  Pondei-s  End. 

Messrs.  H.  W.  Smith  &  Company  (1920),  Ltd.,  have  engaged 
Mr.  S.  H.  Hammett,  who  was  for  a  number  of  years  with 
Messi-s.  Baxendaii  &  Company,  Manchester,  as  their  representative  in 
Lancashire.  * 

Messrs.  Scholey  &  Company,  Ltd.,  56,  Victoria-street,  Westminster, 
announce  that  from  21st  inst.  their  head  office  vnU  be  transferred  to  their 
works.  After  that  date  their  address  will  be  Victorj'  Works,  Gloucester- 
road,  Croydon.     Telephone :    Croydon  2164. 

Mr.  Leonard  Harvey,  25,  Victoria-street,  Westminster,  S.W.I,  who 
has  during  the  past  few  years  made  a  special  study  of  pulverised  coal 
applications  and  uses,  and  has  been  representing  an  American  firm  as 
European  manager,  informs  us  that  he  is  relinquishing  this  position  and 
proposes  to  carry  out  his  original  intention  of  practising  as  a  consulting 
engineer  upon  matters  pertaining  to  pulverised  coal  and  colloidal  oil, 
at  the  address  mentioned. 

The  Ironsides  Company,  of  Columbus,  Ohio,  U.S.A.,  has  established 
an  agency  in  this  country  for  the  sale  of  the  "  Ironside  "  roll  neck  and 
gear  sliield  greases,  which  are  now  said  to  be  used  by  practically  all  the 
leading  rolling  mills  in  the  United  States.  The  gear  shield  is  used  for  ' 
heavj-  gearing  and  pinions,  such  as  are  used  on  electric  railways,  tram- 
ways, coal  mines. and  docks,  lifts,  chains,  &c.  Users  of  the  Ironsides 
lubricants  are  reported  to  have  testified  to  a  saving  of  over  .50  per  cent. 
m  wear  and  tear  of  rolls  and  brasses,  and  also  great  economy  in  use  owing 
to  the  absence  of  waste.  Further  particulars  may  be  obtained  Irom  Mr. 
John  Hanlon,  61.4i,  Bold-street,  Liverpool,  who  has  been  appointed  sole 
European  agent  for  all  the  Ironside  specialities. 

Messrs.  Todman,  Eyall  &  Company,  Ltd.,  38,  Grosvenor-gardens,- 
Westminster,  S.W.I,  announce  that  in  response  to  numerous  requests 
by  customers,  they  have  designed  a  suitable  terminal  connection  box 
for  their  well-known  "  L.W."  djTiamos  and  motors.  The  box  can  be 
fitted  either  on  the  top,  side  or  bottom  of  machine,  according  to  require- 
ments. They  hope  to  be  in  a  position  to  supply  any  machine  from  stock 
fitted  with  this  arrangement  within  the  next'two  or  three  weeks.  In 
the  firm's  new  catalogue  an  illustrated  description  is  given,  showing 
the  compactness  and  accessibility  of  the  design  of  the  machines'! 
together  with  the  horse-power,  speeds,  &c',  at  various  voltages.  A 
copy  will  be  sent  on  request.  The  firm  have  also  issued  their  stock 
lists  of  dynamos  and  motoi-s.    , 

When  the  Twiss  Electric  Teansmission,  Ltd.,  commenced  business 
the  promoters  of  the  company  anticipated  that  they  would  be  received, 
perhaps, somewhat  sceptically  at  first.  Instead  of  slow  though  steady 
progress  they  have,  however,  been  overwhelmed  with  business.  Despite 
the  straining  of  every  nerve  and  the  enthusiasm  of  a  loyal  and  hard- 
working staff,  the  company  state  that  they  have  been  unable  to  keep 
pace  with  orders,  and  business  has  come  in  quicker  than  they  could  make 
patterns  and  tools,  enlarge  and  adjust  their  organisation,  buy  and  install 
machmery.  Their  chief,  and  perhaps  the  paramount,  difficulty  has 
been  to  obtain  increasing  supplies  of  raw  material  in  disorganised  markets 
and  consequently  there  has  been  delay  in  making  deUveries  to  cus- 
tomers. The  company,  however,  now"  report  that"  most  of  the  diffi- 
culties, which  have  caused  the  delay,  have  been  surmounted  ;  they  have 
practically  caught  up  with  orders,  and  they  promise  not  only  soundness 
in  engmeering  and  quaUty  of  manufacture,  but  also  dependability  in 
regard  to  time  of  delivery  of  their  specialities.  The  company's  address 
is  62  and  6.3,  Queen-street,  London,  E.C.  -1,  and  they  specialise  in  the 
manufacture  of  line  and  h.t.  material,  and  they  undertake  contracts  for 
the  erection  of  aU  transmission  and  distribution  lines,  &c. 

Catalogues,  Price  Lists,  &c. 

The  Edison  Swan  Electric  Company,  Ltd.,  have  issued  a  leaflet  on  the 
Sangano  A.C.  and  D.C.  Watt-hour  Meters  supplied  by  them. 

In  Folder  No.  2449  the  General  Electric  Company,  Ltd.,  give  a 
description,  with  illustrations  and  prices,  of  their  L.244'o  "  Sonorous  " 
high-voltage  eleoteic  trembling  bell  and  high-voltage  "  Link  " 
pushes  for  use  in  connection  with  the  bell. 

A  leaflet  recently  issued  by  the  Hart  Accu.mulator  Compant' 
Ltd.,  Stratford,  E.15,  relates  to  their  "  GSL  "  type  batteries  for  motor" 
car  starting  and  lighting.  These  are  similar  "in  design  and  general 
characteristics  to  their  well-known  "  MSL "  type  batteries,  but  are 
intended  for  use  where  increased  capacity  is  required,  without  a 
corresponding  increase  in  the  floor  space  occupied. 

The  Edison  Swan  Electrical  Company  have  also  issued  a  pamphlet 
on  their  E.O.  type  of  enclosed  oil" switch e.s.  There  is  a  general 
specification  of  the  design  and  construction  of  these  switches,  which 
are  specially  adapted  for  motor  circuits.  There  are  some  good 
illustrations,  with  dimension  diagrams,  weights  and  other  particulars  of 
some  of  the  standard  types,  but  switches  can  be  supplied  for  any 
particular  current  or  for  any  special  purpose. 

The  design  and  construction  of  the  Peebles-La  Cotjk  Motor  con- 
verter are  well  kno-n-n  to  most  of  our  readers,  and  the  makers,  Messrs. 
Bruce  Peebles  &  Company,  Ltd.  of  Edinburgh,  have  recently  issued  a 
French  edition  of  their  motor  converter  pamphlet  for  circulation  in  France 
and  French-speaking  countries  and  colonies.  The  pamphlet,  which  is 
admirably  printed  and  well  iliustrated,  should  do  much  to  make  our 
gallant  Allies  acquainted  with  the  merits  and  advantages  of  the  converter. 


Tenders  lln-vited. 

Stockton-on-Tees  Electricity  Cuniniittee  require  tendere  for  six 
months'  sujiply  of  stores.     Fonns  of  tender,  from  the  Electrical  Engineer. 

Tenders  are  required  by  March  15  for  the  supply  and  erection  of  six 
electric  cranes  and  coal-handling  plant  at  the  Port  of  Boulogne. 

Tenders  are  invited  (by  March  31)  for  the  construction  of  port  works  at 
Paysandu  (Uruguay),  including  electric  handling  and  lifting  apparatus. 

Croydon  Corporation  want  tenders  by  March  7  for  two  natural 
draught  cooling  towers.    Specifications  from  Borough  Electrical  Engineer. 

Tenders  are  wanted  by  March  1  for  additional  electric  fittings  for  the 
County  Sanatorium,  Almeley,  Herts.  Specification  can  be  seen  at  the 
office  of  the  County  Surveyor,  High  Town,  Hereford. 

The  Commissioners  of  H.M.  Works,  &c.,  invite  tenders  by  March  2 
for  the  supply  of  electric  lamps  for  six  or  12  months.  Forms  of  tender 
from    the    Controller   of    Supplies,    King   Charles-street,    S.W.  1. 

Bbrmondsey  (London)  Guardians  require  tenders  by  March  3  for 
six  months'  supply  of  stores,  including  electric  lamps  (item  71).  Forms 
of  tender  from  the  Cleik,  283,  Tooley -street,  S.E.I. 

Aberdaee  Urban  Council  require  tenders  by  March  4  for  supply  of 
cable,  meters,  joint  boxes,  electric  lamps,&c.,  for  one  year.  Specifica- 
tions, from  the  General  Manager  of  the  Electricity  Department. 

Tenders  are  required  by  March  14  for  six  months  supply  of  electrical 
goods  to  the  Cheshire  County  Asylum,  Parkside,  Macclesfield.  Forms 
and  tender,  &c.,  from  the  Clerk. 

The  Education  Authority  for  Dumfriessliire  requires  tenders  by  March  2 
for  electrical  installations  work  at  the  Woodbank  Hostel,  Dumfries. 
Forms  and  tender,  &c.,  from  Mr.  W.  Arnott,  163,  Hope-street,  Glasgow. 

Manchester  Corporation  require  tenders  by  April  4  for  33,000  and 
6,600  volt  switchgear,  induction  regulators,  &c.  Specifications  from 
F.  E.  Hughes,  Town  Hall,  Manchester. 

Ayxesbury  Corporation  require  tenders  by  March  11  for  one  year's 
supply  of  stores,  including  electric  lamps,  ironwork,  &c.  Specifications 
from  the  Borough  Engineer. 

Chatham  Town  Council  want  tenders  by  March  10  for  six  (or  12) 
months'  supply  of  incandescent  lamps,  &c.  Specifications  from  the 
Borough  Surveyor. 

Leeds  Education  Department  requires  tenders  by  March  8  for  elec- 
trical work  for  12  months  in  buildings  under  its  control.  Specifications 
from  the  architect,  Calverley-strect,  Leeds. 

Ballinrobe  Electricity  Supply  Company,  Ltd.,  requires  tenders 
by  March  15  for  the  erection  of  poles  and  overhead  lines.  S|)ecificatiors 
from  Messrs.  J.  P.  Tierney  &  Co.,  44,  Kildare -street,  Dublin. 

The  Deputy  Postmaster-General,  Melbourne,  will  receive  tenders  until 
April  19,  for  the  supply  of  telephone  switchboards  (schedule  1,670)  for 
the  Australian  Commonwealth  Postmaster-General's  department. 
Specifications  may  be  seen  at  the  Department  of  Overseas  Trade. 

New  Zealant)  Public  Works  Department  invite  tenders  (March  10) 
for-sub-station  equipment  for  Hamilton,  including  switchboard  panels, 
instrument  transformers,  oil  switches,  &e.  Specifications  at  Depart- 
ment of  Ovei-seas  Trade,  35,  Old  Queen-street,  S.W,1. 

Rotterdam  Municipal  Council  invite  tenders  for  an  electric  revolving 
crane  for  the  waterworks,  capable  of  5,500  lbs.  The  crane  must  be 
provided  with  a  grab  for  unloading  coal,  and  also  a  grab  for  unloading 
gravel.  Particulars  from  Mr.  A.  van  Delden,  the  Acting  Manager  of  the 
Rotterdam  Municipal  Waterworks,  Rotterdam. 

Tenders  are  invited  up  to  March  21  for  the  supply  and  delivery  to  the 
Postmaster-General's  Dept.,  State  of  New  South  Wales,  of  telephone 
and  telegraph  apparatus,  testing  instruments  and  switchgear  parts 
(Schedule  814)  ;  up  to  March  29  for  the  supply  to  the  Postmaster- 
General's -Dept.,  State  of  Western  Australia,  of  telegraph  materials 
(Schedule  333),  and  to  April  5  for  the  supply  and  erection  of  accumu- 
lators, &c.,  at  the  Telegraphic  Office,  Eucia  (Schedule  W.  A.,  647),  and 
up  to  March  30  for  supply  of  switchboard  apparatus  and  parts 
(Schedule  515),  to  the  Postmaster-General's  Dept.,  State  of  Queens 
land.  Forms  from  High  Commissioner  for  Australia,  406,  AustraUa 
House,  Strand,  W.C.2. 

Tenders  are  invited  in  connection  with  the  electrification  of  the  Cape 
TowN-SiMONSTOWN  and  Durban-Pietermaritzburg  Railways,  for 
the  supply  of  turbo-altemators,  boilers,  condensing  plant,  passenger  and 
freight  locomotives,  motor  coaches  and  underframes,  motor  bogies, 
electrical  equipment  of  coaches,  sub-station  equipment  and  transformers. 
Specifications  and  forms  of  tender  from  the  High  Commissioner  for  the 
Union  of  South  Africa,  32,  Victoria-street,  London,  S.W.,  or  the  General 
Manager,  Johannesburg.  Further  technical  information  can  be  obtained 
from  the  consulting  engineers,  Messrs.  Merz  &  McLellan,  32,  Victoria- 
street,  London,  S.W.I.     Tenders  to  the  High  Commissioner  by  May  3. 

The  Electricity  CoMAnssiONEES  or  Victoria  (Australia)  invite  tenders 
for  the  supply  of  plant  and  material  required  for  the  Morwell  Power 
Scheme,  including  25,000-12,500  kw.  turbo-alternators,  600  kw.  turbo- 
altemators,  transformers,  switchgear,  cables,  transmission  steel  towers, 
steel  telephone  poles,  &c. ;  also  for  telephone  wire  (specification  45) 
and  pin  type  Insuators  (46).  Tender  forms  and  specifications  can  be 
obtained  from  the  Agent-General  for  Victoria,  Victoria  House,  Melbourne 
place.  Strand,  London,  W.C.2,  and  drawings  can  be  seen  at  the  offices  of 
Messrs.  John  Coates  &  Company,  Ltd.,  consulting  engineers,  at  the  same 
address.  Tenders  by  noon,  March  31,  to  Mr.  R.  Liddelow,  secretary, 
Electricity  Commissioners,  673,  Bourke-street  West,  Melbourne. 
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Patent   Record.  Companies'    Reports,    &c. 


SPECIFICATIONS  PUBLISHED! 

The  foUouiing  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Complete  Specifications. 
139,461   Johansson.    Connectors  (or  electrically  heated  apparatus.    (24/2/19.) 
142,115  Western  Electric  Co.,  Ltd.    Electric  wave  filters.    (15/7/15.) 

Rel.ites  to  an  electric  wave  filter  ch3r.icterised  by  a  connecting  line  of  negligible 
attenuation  comprising  a  plurality  of  sections  each  of  which  contains  lumped  imped- 
ance in  series  with  the  line  and  lumped  impedances  in  shunt  across  the  line,  said  series 
and  shunt  imped.inces  having  values  dependent  ujion  the  upper  limiting  frequency 
and  the  lower  limitinf:  frequency  of  a  range  of  frequencies  it  is  desired  to  transmit 
without  attenuation,  such  values  being  so  proportioned  that  the  structure  transmits 
with  practically  negligible  attenuation,  sinusoidal  currents  of  all  frequencies  lying 
between  said  two  limiting  frequencies,  while  attenu.-iting  and  approximately  ex- 
tinguishing currents  of  neighbouring  frequencies  lying  outside  of  said  limiting 
frequencies. 
144,710  EuEKTRO-OsMosE  Akt.-Ges.  (Graf.  Schwerin  Ges.).     Electro  osmotic  separation 

of  substances.    (8  4,18.) 
147,546  Krupp  Akt.-Ges  Grusonwerk.     Magnetic  separators.    (11/7/19.) 
150,297  Teppati.     Electrical   illuminating  apparatus  for  cinematographic   projecting 
apparatus  and  the  like.     (27,8i  19,) 

155.345  British  Thomson-Houston   Co.    (General    Electric  Co.)    X-ray  apparatus 
(10/9/19.) 

155.346  HARMAN-&  Le  Bas.    Dynamo-electric  machines.    (10/9/19.) 

155,392  Smith  &  Sdns  &  Dorer,     Electric  lamp  for  motor  and  other  vehicles.  (25/9/19.) 

155,402  S'jCKLiNo.     Electric  hand  lamps.    (6/10/19.) 

155,407  Vincent.    Locldng-device  for  electrical  switches.    (10/10/19.) 

155.409  Marks.    (Vlug.)    Apparatus  with  variable  self  inductance.    (10/10/19.) 

155.414  Re.     Electric  contact  maker  for  railways.     (14/10/19.) 

155,434  Maijsell.     ReguKiting-switches  of  the  multiple-contact  type.    (11/11/19.) 

155,449  O'Neil.     Junction  or  connection  boxes  for  electric  conductors.    (10/12/19.) 

155,457  Levin.     Elecirolytic  apparatus.    (31/12/19.) 

155.476  Tagliaferri.     Electric  firnaces.    (2/2/20.) 

155,480  Routin.     Electrical  apparatus  for  indicating  and  repeating  movements  at  a 

"distance.    (3/1/20.)    (Addition  to  131,635.) 
155,484  Wayoodd-Otis,   Ltd.    (Soc.  Anon  Ateliers  Otis-Pifre.)    Driving  and  trans- 
mission mechanism  for  electrically  operated  lifts,  swing  bridges,  and  other 
heavy  machinery.    (19/2/20.)    (Patent  of  Addition  not  granted.) 
155,499  Rutherford.    (Carrier  or  means  for  supporting  electric-lamp  or  other  shades, 

reflectors  and  the  like.     (6,'4''20.) 
155,504  Hall.    Time-controlled  electric  circuit  controllers,     (3/5/20.) 
155,509  Donovan.     Electric  starting  and  regulating  switches.    (27/5/20.) 

155.516  R-^E.    Metal  brushes  for  use  in  connection  with  electric  sv/itches  for  controlling 
train  movements.    (21/6/20.) 

155.517  Roe.      Train  stopping  apparatus  controlled   by  track  signals  and   tokens. 
(21/'6/20.) 

155,524  G.^AAFF.    Fire-extinguishing  process  and  device  for  burning  transformers  and 

similar  apparatus.     (31/12/19.) 
156,280  HoLSLAG.     Electric  arc  welding  and  like  operations  and  electrodes  therefor 

(30/6;  19.) 
156,301  Crompton  &  Co.,  Ltd.  &  Jones.    Electric  switches.    (19/9/19.) 

156.303  Austin  Motor  Co.,  Ltd.  &  Walker.    Electric  generating  plants.    (24,9/19.) 

156.304  Powell.    litinimum  electric  current  indicators.    (24/9/19.) 

156.330  BoLiTHO.    Amplifying  device  for  use  in  wireless  telegraphy  and  telephony. 
(6,10/19.) 
An  amplifying  arrangement  wherein  a  reversed  reactance  coil  in  the  circuit  of  a 
quenching  valve,  which  is  supplied  with  high  tension  current  generally  of  relatively 
low  frequency,  reacts  with  a  coil  in  the  oscillation  circuit  of  the  '*  trigged  "  amplifying 
valve,  and  quenches  the  oscillations  as  rapidly  as  is  required  according  to  the  fre- 
quency of  the  oscillations  applied  to  the  quenching  value  terminals. 
W6,339  Haldem  &  Co.,  Ltd.  &  Halden.     Electric  photographic  printing  or  copying 
machines.    (10/10/19.) 

156.343  Gowan,  Miller  &  Metropolitan-Vickers  Electrical  Co.,  Ltd.    Control  of 
electric  motors  driving  planers  and  the  like.     (14/10/19.) 

156.344  JoHNSoH.    Terminal  caps  for  electric  conduits.    (14/10/19.) 
156,346  B.  T.-H.  Co.,  Ltd.  (G.E.Co.).     Electric  motor  controllers.    (15/10,19.) 

156.353  Automatic  Telephone  Mftg.  Co.,  Ltd.  &  Smith.   Electro-magnetic  mechanisms 
applicable  to  telegraphic  and  like  purposes.     (18/10/19.) 

156.354  Pritchard  &  lylA"MGLES.    Telephone  transmitters.    (20/10/19.) 

156,363  B.  T.-H.  Co.,  Ltd.  (G.E.Cx).).    Starting  devices  for  electric  motors.    (28/10/19.) 
156,372  Gehrig.    Automatic  electric  regulator.    (7/11/19.) 

156,398  MossAY,  Mossay  &  Co.,  Ltd.  &  Ransomes,  Sims  &  Jefferies,  Ltd.     Elec- 
trically-propelled road  vehicles.    (12'12/19.) 
[56,403  Kearton  &  Riley.    Telephones    (19/12/19.) 


APPLICATIONS  FOR  PATENTS^ 

July  14,  1920. 
21,231  Lawrence.    Trollies  for  overhead  tramways. 
21,256  DS  Forest.    Radio-signalling  systems.    (10/5/15,  U.S.) 
21,271  British  Electric  Transformer  (3o.  &  RooTHAAN.    Transformers. 
21,304  B.  T.-H.  Co.  &  Whitakee.    Electric  machines. 

July  IS,  1920. 
21,330  Willis.    Earthing  clips  for  cables,  &c. 

21,336  Campbell  &  Tattersall.    Means  for  electrically  reciprocating  hammers,  pis- 
tons, &c. 

21.340  Waite.    Fuse  holders. 

21.341  Walters.     Electrically-driven  vehicles. 
21,354  Taylor.    Wireless  telephone  transmitters. 

21.381  Ducousso.    Driving  electro  mechanism  for  operating  rail  track  apparatus. 

21.382  Marconi's  Wireless  Telegraph  Co.    Reception  of  wireless  signals.    (28/7/19, 

U.S.) 
21,333  Marconi's  Wireless  Telegraph  Co.    Variable  controlling  elements  for  wireless 

telegraphy,  &c.     (31 ,7/19,  U.S.) 
21,389  Akt.  Ges.  Brown.  Boveri  et  Cie.     Induction  regulators   cooled    by    forced 

draught.     (15/7/19,  Switzeriand.) 

July  16,  1920. 
21,420  Barlow.  Electric  machinery. 

21.460  Gill.     Wireless  directional  transmission  and  reception  apparatus. 

21.461  Carter.     Electrical  and  mechanical  locks  for  lift  gates. 

21,481  Siemens  Schuckertwerke.    Arc  welding  apparatus.    (19/8/19,  Germany.) 

21,490  B.  T.-H.  Co.     (G.  E.  Co.)     Arc  welding. 

21,492  Beeton.    Apparatus  for  converting  heat  into  electrical  energy. 

21,505  Della  Veneria.    Apparatus  for  breaking,  commutation,  inversion  and  deviation 

of  an  electric  current. 
21,507  Stone  &  Honey.     Electric  machines. 

July  17,  1920. 
21,511  Stott.     Electrically-driven  trucks. 

21.537  Radio  Communication  Co.,  Scott-Taogart  &  Turner.    Trigger  relays  for 

radio  communication. 

21.538  Radio  Communication  C^.  &  Scorr  Taggart.    Modulation  systems  in  radio 

comitlunications,  &c. 
21,585  Trost.    Wireless  telegraphy.    (—/7.' 19,  Denmark.) 


LONDON   ELECTRIC   SUPPLY  COlU'OR.VnoN. 

Mr.  Kiilx'it  11.  IViiKim,  «hu  presideJ  over  tho  amuial  mucting  of  tho 
London  Elceliio  Siiiiply  Coipoiation,  Ltd.,  on  .Monday,  delivered  an 
important  siKOch  aixl  referred  to  the  pioneerintj  work  done  by  tho 
Company  and  to  the  position  created  by  the  Electricity  Su])])ly  Act,  &c. 
The  gidsH  revenue  last  year  was  £872,2:!(),  aftainst  £305.107  in  1919, 
and  there  was  an  increiisc  in  net  revenue  of  £4,240.  Dealing  with  the 
history  of  tho  Company,  he  said  it  did  not  turn  the  corner  till  K)04, 
when  Ihoy  made  the  8"Iil'I.V  "f  power  their  principal  business,  and  in 
1014  they  at  last  saw  the  road  clear.  Their  costs  of  pmdiietiim  were 
the  lowest  in  London  (a  halfpenny  per  unit)  ;  they  paid  4  ])er  cent, 
dividend  on  the  ordinary  shares,  an<l  set  a,side  £29,(MK)  for  reserves, 
and  they  fondly  foresaw  dividends  large  enough  to  establish  their  credit 
and  to  finance  the  ])ublic  demand  for  more  jiower.  That  maintenance 
of  the  (credit  of  producers  was  a  condition  of  efticient  service  to  the  public 
which  was  generally  overlooked  by  consumers,  and  sometimes  also  by 
legislators.  The  war  completely  altered  the  position  Sea-borne  coal 
was  cut  oft  and  rail-borno  took  its  place,  bad  in  quality  and  high  in 
price.  Tho  cost  of  labour  was  also  up  21)0  jier  cent.,  and  production 
was  nearly  three  times  pre-war  cost.  During  the  past  year  they  had 
built  up  a  fine  business,  and  now  it  was  possible  to  look  forward  to  a 
supply  of  coal  both  better  and  cheaper. 

He  thought  they  ware  on  the  road  to  surmount  the  lo.sses  of  the  war, 
and  that  there  was  a  fair  chance  of  resuming  from  the  point  where 
they  left  off  at  tho  end  of  191-1,  subject  only  to  a  linal  settlement  by 
I'arliament  of  the  future  of  tho  indu,stry  and  tho  restoration  of  its  credit 
on  the  basis  eontemplated  in  Clauses  1  and  13  of  the  latest  JOIcetrieity 
Supply  (No.  2)  Bill.  In  these  clauses  one  might  discern  the  first  sign 
of  recognition  on  the  part  of  the  legislative  mind  of  the  rock  upon  which 
their  electrical  industry  had  come  near  to  splitting — namely,  inabiUty 
to  borrow  money  for  capital  purposes.  It  was  no  small  problem  to 
find  the  money  needed  for  the  plant  to  meet  the  ever-increasing  demand 
for  power.  In  fact,  the  financing  of  incorporated  industry,  coupled 
with  willingness  to  work  like  a  nigger,  was  the  great  national  problem. 
The  distribution  of  output  was  as  imjjortant  as  its  production, ^and  was 
an  even  more  delicate  problem,  but  finance  was  the  life-blood  of  both. 
Referring  to  diagrams  showing  where  every  20s.  paid  by  the  consumer 
went,  he  said  that  the  ordinary  shareholders  got  the  last  4d.  out  of 
every  20s.  paid  by  the  consumer. 

Their  own  capital  account  was  overd^a^vn  by  £182,045,  and  they  were 
borrowing  £35,000  from  their  bankers.  They  must  have  more  plant 
wherewith  to  produce  more  power  to  meet  the  natural  increase  in  next 
winters  load. 

Every  progressive  industry  needed  every  year  more  capital  than  its 
annual  net  revenue.  He  knew  one  that  required  10  times  as  much. 
Others  required  five  times  as  much,  others  less  ;  the  most  progressive 
required  the  most  money.  If  they  did  not  get  it  the  public  service 
suffered. 

Last  year  he  showed  how  the  march  of  events  and  the  ajijiroach  of 
1 931  (when  they  were  confronted  mth  an  option  of  purcha-se  on  something 
like  a  scrap  basis)  paralysed  their  ability  to  raise  sufficient  money  to 
keep  up  with  the  deiuand  for  power.  He  believed  that  it  had  at  la.st 
daw-ned  on  the  legislative  mind  that  it  was  a  mistake  to  keep  an  industry 
poor  in  order  to  buy  it  up  cheap.  In  order  to  do  their  utmost  to  work 
under  the  conditions  prescribed  by  the  Act  of  1919,  the  company  had 
alUed  itself  with  eight  other  companies,  and  they  were  in  consultation 
with  the  London  County  Council  and  local  authorities  as  to  how  to 
obey  the  Act  and  put  forward  a  scheme  for  the  general  supply  of  London. 
Within  the  Hmits  of  the  Act  they  might  rest  assured  that  the  interests 
of  the  shareholders  were  being  jealously  guarded  by  the  directors. 
An  engineering  scheme  was  being  prepared  by  four  engineers  (of  whom 
their  managing  director  .and  chief  engineer  was  one),  representing  the 
supply  companies,  the  local  authorities,  and  the  London  County  Council. 
It  would  therefore  seem  probable  that,  as  alHhree  bodies  were  working 
together,  a  harmonious  scheme,  so  far  as  engineering  was  concerned, 
would  be  put  before  the  Electricity  Commissioners.  Beside  the  engin- 
eering scheme  for  the  whole  of  the  area  of  Greater  London,  the  difficult 
question  of  administration  by  a  "  joint  electricity  authority "  was 
having  the  careful  consideration  of  the  directors,  along  with  those  of 
other  supply  companies.  As  to  the  new  Bill,  he  said  it  seemed  to  be 
realised  at  last  that  in  order  to  borrow,  producers  must  be  enabled  to 
repay  ;  and  that  tho  difference  between  works  cost  (or  the  cost  of  bulk_^ 
supply)  and  the  price  paid  by  the  purchaser  must  be  made  sutficienty 
over  a  period  of  years,  to  estaljlish  the  credit  of  the  producer  so  that  te 
could  finance  his  capital  requirements.  As  regarcis  a  company,  jtTio 
conditi(m  of  such  credit  and  ability  to  finance  was  nowadays  10  per  cent, 
dividends  on  a  large  ordinary  stock  with  a  small  superstructure  of  fi.xcd 
charges.  Otherwise  the  alternative  was  for  the  Government  to  buy 
us  out  at  a  fair  price  and  find  all  the  money  itself  for  the  future.  Beferriug 
to  the  diagrams  prepared  by  the  Company,  he  said  that  for  the  year  1919 
Labour  (brains  and  hands)',  along  with  raw  materials  (mainly  Labour), 
took  Us.  lid.  out  of  every  20s.  paid  by  the  consumer  ;  in  1920  Labour 
took  12s.  8d.  Depreciation,  reserves,  and  interest  on  borrowed  money 
took  3s.  6d  in  1919,  against  3s.  Ud.  in  1920.  Capital  in  1919  got 
Is.  7  Jd.,  and  this  year  Is.  4d.,  of  which  Is.  went  to  pay  the  fixed  preference 
share  dividend,  and  the  ordinary  shareholders  get  the  odd  4d.,  w-hich 
gave  a  2i  per  cent,  dividend  or  the  same  rate  as  last  j-car.  The  State's 
share^or "taxation  in  1920  was  2s  10  .Vd.  out  of  every  20s.,  against  2s.  1 1  ^d. 
for  1919,  i.e.,  the  State  was  taking  2s.  10  Jd.  per  20fl.  out  of  £372,000, 
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nstead  of  2s.  Hid.  out  of  £305,000.  The  diagram  was  ocular  proof 
of  the  solvency  of  thi.s  countrj-.  and  the  only  chance  for  Labour  as  well 
as  for  the  State  was.  Krstly,  increased  output  and  no  ca'canny  ;  secondly, 
distribution  as  perfect  as  the  experimental  genius  of  the  race  could  make 
it ;  and,  dnally,  economy,  both  public  and  private,  along  with  the  best 
possible  banking  system  to  manage  the  biggest  market  in  the  world — 
namely,  the  money  market. 

LONDON  ELECTRIC  RAILWAYS. 

Lord  Ashfield  presided  over  the  annual  meetings  of  the  four  railway 
companies  which  form  the  London  Underground  group  on  Thursday 
jast.  At  the  Metkopolitas  District  Railway  meeting  he  said  that 
the  companies  had,  in  the  opinion  of  those  who  had  studied  the  matter, 
gone  a  long  way  towards  placing  their  revenue  upon  a  satisfactory 
and  stable  footing,  and  there  was  not  any  cause  in  sight  which  would 
demand  another  general  revision  of  the  present  level  of  fares.  They 
thought  the  immediate  future  of  the  companies  was  reasonably  assured 
if  the  cost  of  operation  and  maintenance  now  receded — and  there  were 
indications  of  that — and  the  growing  trade  depression  did  not  prevent 
the  natural  growth  of  traffic  which  they  were  entitled  to  expect. 

Having  drawn  attention  to  the  manner  in  which  the  transport  facilities 
at  the  disposal  of  the  public  had  been  augmented  during  the  year, 
the  Chairman  said  that  the  serious  problem  ahead  with  regard  to  London 
traffic  was  that  of  development.  Among  other  contemplated  works 
for  which  Parliamentarj'  powers  already  existed  was  the  Edgivare 
and  Hampstead  line,  extending  from  Golders  Green  through  Hendon. 
That  ought  to  be  constmcted^at  once,  and,  if  constructed,  ought  to 
find  a  large  and  remunerative  traffic.  The  difficulty  that  stood  in  the 
way  was  money.  The  labours  of  1920  had  been  directed  to  the  jjlacing 
of  the  companies  as  they  were  now  constituted  on  a  stable  foundation, 
and  if  this  foundation  had  been  securely  laid,  he  hoped  they  could 
acquire  the  further  capital  which  would  enable  them  to  buiid  upon 
it  a  system  of  transport  facilities  worthy  of  the  record  of  their  com- 
panies' endeavours  in  the  past  and  worthy  of  that  vast  metropoUs. 
He  referred  to  the  possibility  of  agreement  being  reached  in  the  conflict 
of  interests  between  those  now  engaged  in  London  transport.  The 
most  hopeful  sign  of  all  had  been  the  action  of  the  London  County 
Council  in  approaching  the  Ministry  of  Transport  with  a  view  to  direct 
negotiations  between  representatives  of  the  Council  and  of  the 
companies  taking  place  under  the  auspices  of  the  Ministry.  The 
directors  felt  it  their  duty  to  take  part  in  these  negotiations,  which  were 
now  proceeding. 

Presiding  over  the  Central  London  Railway  Company's  meeting. 
Lord  Ashfield  said  that  the  Company  had  been  more  advantaged  by 
the  increase  of  fares  than  the  other  deep-level  tubes.  It  enjoyed  a 
unique  position  in  proceeding  east  and  west  across  London  by  the 
shortest  and  most  direct  route.  That  gave  it  an  advantage  over  the 
other  east  and  west  routes,  wliich  traversed  a  longer  distance  to  com- 
plete the  journey.  The  railway  showed  for  the  year  an  increase  in 
passengers  of  4  per  cent.,  while  the  other  deep-level  tubes  showed  a 
dscUne.  That  increase  was  partly  due  to  the  opening  in  August  of 
the  extension  to  Ealing,  from  Shepherd's  Bush,  over  a  line  provided  by 
the  Great  Western  Railway.  The  traffic  on  that  line  was  very  dis- 
appointing, but  was  slowly  growing,  the  chief  obstacle  being  the"  fares 
charged,  which  were  on  a  main-line  railway  basis  and  not  upon  the 
revised  basis  established  for  local  London  traffic.  The  opening  of  the 
extension  had,  however,  supplied  a  feeder  to  the  Central  London  Railway 
and  contributed  to  the  number  of  passengers  carried.  The  length  of 
the  extension  was  4J  miles,  and  only  two  stations  were  open,  one  at 
Acton  and  one  at  Ealing.  The  Great  Western  Railway  were  taking 
steps  to  provide  two  additional  stations,  one  at  Old  Oak  Common  and 
one  at  Twyford.  When  those  were  open  the  traffic  should  materially 
increa^ie.  The  directors  would  raise  the  capital  necessary  for  con- 
necting up  the  L.  &  S.  W.  Railway  near  Shepherd's  Bush  to  give  through 
running  to  Richmond  as  soon  as  possible. 

At  the  meeting  of  the  London  Electric  Railway  Company,  Lord 
Ashfield  said  that  the  results  of  the  increase  in  fares  were  fairly  satis- 
factorj'.  He  might  safely  say  the  worst  was  now  past  and  they  might 
look  forward  to  an  improvement  in  the  coming  year.  Expenditure  on 
capital  account  last  year  (£88,404)  was  chiefly  attributable  to  the 
acquisition  of  joint  rolling  stock  for  the  working  of  the  extension  to 
Watford  over  the  L.  &  N.  W.  Railway,  of  which  their  company  paid  one- 
third.  The  rolUng  stock  statement  showed  an  increase  of  17  in  the 
number  of  cars  owned,  in  fact,  18  of  the  22  cars  borrowed  from  the 
Central  London  Railway  during  the  war  for  the  opening  of  the  extension 
service  had  been  returned,  and  in  addition  30  other  cars  used  for  it 
had  been  released  for  other  work.  The  company  increased  its  car 
mileage  worked  by  2,637,267  car  miles,  a  substantial  contribution 
towards  the  relief  of  congestion.  The  capital  commitments  amounted 
to  £182,500,  mainly  representing  the  acquisition  of  40  new  trailer  cars 
to  increase  the  length  of  train  worked  on  the  Bakerloo  section  from  five 
to  six  cars  and  the  equipment  of  the  lifts  with  landing  control. 

At  the  meeting  of  the  City  &  South  London  Railway'  Company, 
the  chairman  gave  a  comparison  of  the  results  of  the  increase  in  fares 
in  the  last  three  months  of  1920  with  the  results  for  the  first  three 
months.  The  receipts  from  passengers  increased  by  30  per  cent.,  but 
there  was  a  loss  of  14  per  cent,  in  the  number  of  passengers  carried. 
That  was  due  to  the  fact  that  the  railway  was  paralleled  for  the  greater 
part  of  its  length  by  tramways,  upon  which  a  cheap  midday  fare  of 
2d.  any  distance  was  in  force.  Until  the  railway  was  made  more 
attractive  by  the  reconstruction  of  its  tunnels  and  the  provision  of  new 
and  standard  rolling  stock,  it  was  not  possible  to  look  for  much  success. 


The  serious  obstacles  in  the  way  of  raising  the  £1,750,000  wanted  for 
the  improvement  and  renovation  of  the  hue  had  prevented  their  taking 
any  active  steps  to  that  end,  but  they  hoped  to  proceed  with  the  neces- 
sary improvement  as  soon  as  conditions  permitted. 


The  directors  of  the  Telegraph  Construction  and  Maintenance 
Company',  Ltd.,  recommend  a  further  dividend  of  7i  per  cent. 

The  recent  issue  of  preference  shares  by  the  Melbourne  Electric 
Supply  Company,  Ltd.,  were  over-subscribed,  and  letters  of  allotment 
and  regret  have  been  posted. 

The  directors  of  the  Clyde  Valley  Electrical  Power  Company 
recommend  a  final  dividend  on  the  ordinary  shares  at  rate  of  10  per  cent, 
per  annum,  making  7J  per  cent,  for  the  year  1920,  compared  with  5  per 
cent,  for  previous  year. 

The  directors  of  the  Bournemouth  "and  Poole  Electricity-  Supply' 
Company,  Ltd.,  have  declared  a  final  dividend  on  the  ordinary  shares 
at  the  rate  of  7  per  cent,  per  annum  {less  tax)  for  the  half-year  ended 
Dec.  31,  making  6  per  cent,  for  1920,  as  in  the  previous  year. 

The  directors  of  the  Kensington  and  Knightsbridge  Electric 
Light  Company,  Ltd.,  have  recommended  a  dividend  of  5  per  cent, 
on  the  ordinary  shares  for  the  half  year  ended  Dec.  31,  making,  with 
the  interim  dividend  paid  in  August  last,   9  per  cent,   for   1920. 

At  an  extraordinary  general  meeting  of  the  Edison  Swan  Electric 
Company  last  week,  the  resolution  passed  on  the  17th  ult.,  empowering 
the  company  in  general  meeting  from  time  to  time  to  increase  the  capital 
by  the  creation  of  new  shares  of  such  amount  as  might  be  deemed 
expedient,  was  unanimously  confirmed  as  a  special  resolution. 

The  directors  of  the  Chelsea  Electricity  Supply  Company,  Ltd., 
recommend  a  dividend  of  7  per  cent,  per  annum  on  the  ordinary  shares 
for  the  past  half-year,  making  6  per  cent,  for  1920.  A  sum  of  £17,312 
is  applied  to  depreciation,  £2,178  written  off  cost  of  extinction  of  founders 
shares  and  £2,925  written  off  investments,  leaving  about  £2,429  to  carry 
forward. 

The  directors  of  the  Charing  Cross,  West  End  and  City  Electri- 
city Supply'  Company',  Ltd.,  recommend  a  dividend  on  the  ordinary 
share  capital  of  the  West  End  undertakings  for  the  half  year  ended  31st 
Dec,  1920,  at  the  rate  of  5s.  6d.  per  share,  making,  with  the  interim 
dividend  already  distributed,  8  per  cent,  for  the  year    1920. 

The  directors  of  the  County  of  London  Electric  Supply  Company, 
Ltd.,  have  declared  a  final  dividend  on  the  ordinary  shares  at  the  rate 
of  11  per  cent,  per  annum  {less  tax)  for  the  half-year  ended  Dec.  31, 
making  8  per  cent,  for  the  year,  as  in  1919.  The  sum  of  £50,000  is 
placed  to  reserve  for  depreciation,  £62,500  to  general  reserve  and 
£18,500  carried  forward. 

At  the  meeting  of  the  Lancashire  &  Yorkshire  Railway  Company 
last  week,  the  chairman  {Mr.  E.  Fielden)  referred  to  the  subject  of  the 
electrification  of  the  Oldham  and  Rojrton  branch  line,  and  said  the 
directors  were  quite  satisfied  that  it  would  be  good  business  to  electrify 
the  line.  Like  many  other  things,  it  was  a  question  of  finding  the  money,  • 
and  at  present  they  could  not  do  it.  They  were  agreed  that  it  would  be 
a  paying  proposition. 

Last  week  Mr.  Justice  Astbury  confirmed  an  alteration  of  the  objects 
of  the  British  Electrical  Federation.  Mr.  N.  Green  said  the  com- 
pany did  not  carry  on  business  at  a  profit.  Its  sole  business  was  pro- 
tecting and  assisting  its  members,  who  comprised  a  large  number  of 
electrical  firms,  and  it  would  be  found  desirable  that  the  company 
should  act  as  trustee  in  respect  of  matters  such  as  superannuation, 
pensions  and  debenture  issues  of  its  members. 

At  the  meeting  of  the  Northampton  Electric  Light  &  Power  Com- 
pany, Ltd.,  on  Wednesday,  it  was  reported  that  the  receipts  for  1920 
were  £103,738,  and  after  paying  expenses,  &c.,  the  balance  available 
(including  £1,109  brought  in,  interest,  <fec.)  is  £23,418.  Units  sold 
increased  from  6,589,108  to  7,646.577.  £12,360  has  been  added  to 
depreciation  fund,  out  of  which  £1,300  has  been  allocated  to  motors,  £500 
has  been  placed  to  battery  suspense  fund.  The  directors  propose  a  final 
dividend  on  the  ordinary  shares  at  the  rate  of  5^  per  cent.,  making  8  per 
cent.,  carrying  forward  £1,500. 

At  a  meeting  of  the  Rushden  and  District  Electric  Supply  Com- 
pany, Ltd.,  on  Wednesday,  it  was  reported  that  the  number  of  con- 
sumers (chiefly  for  lighting)  had  risen  from  223  to  308  during  1920,  but 
owing  to  the  depression  in  trade  during  the  last  six  months  the  output 
of  electricity  had  remained  stationary.  Lighting  and  heating  connections 
had  increased  by  the  equivalent  of  2;035  32-watt  lamps,  making  a  total 
of  7,3.52,  and  motors  had  increased  from  685  h.p.  to  761  h.p.,  of  which 
319J  h.p.  were  let  out  on  hire.  The  maximum  load  on  the  plant  was 
365  kw.,  and  the  number  of  units  sold  was  584,220.  A  final  dividend 
of  4  per  cent,  making,  with  the  interim  dividend  already  paid  6 1  per  cent, 
for  the  year,  was  declared  and  £316  carried  forward. 

The  directors  of  the  City  of  London  Electric  Lighting  Company, 
Ltd.,  recommend  payment  of  the  following  rlividends  :  On  the  pre- 
ference shares,  6  per  cent.,  being  Is.  2-4d.  per  share,  and  on  the  ordinary 
shares,  12  per  cent.  (2s.  4-8d.  per  £1  share).  On  account  of  these  divi- 
dends 7-2d.  per  preference  share  and  9d.  per  ordinary  share  was  paid 
in  September,  and  the  balance  remains  to  be  paid.  In  addition  to  the 
foregoing  dividends  the  directors  recommend  payment  of  a  bonus  of  2 
per  cent,  per  ordinary  share  on  account  of  the  reduction  of  dividend  for 
the  year  1916.  leaving  the  reductions  in  1917  and  1918  to  be  dealt  with 
in  the  future.  After  jjayment  of  the  dividends  and  bonus,  less  tax,  and 
providing  for  other  appropriations,  there  will  remain  about  £23,000  to  be 
carried  forward. 
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At  the-  mwtiii-  of  the  Luniio.n,  HiiniincN  .^  .>ni  iii  Cuast  Haiiavay 
Company  last  week  tlio  speech  of  tlio  cliuiiiuan  {.Mf.  Maorae)  was 
mainly  devoted  to  the  future  conliol  of  railways,  tUe  high  wages  paid 
to  lai'lway  servants,  the  effects  of  the  higher  fares  and  freight  charges, 
&c.  Hi^  said  they  were  very  anxious  to  get  on  with  their  scheme  for  the 
electrical  enuipmont  of  the  "suburban  railways,  and  the  Government  had 
been  approached  with  a  view  to  authority  being  given  for  the  work  to 
])rocoed,  but  they  had  not  succeeded  in  carrying  the  matter  much  farther. 
That  wivs  to  be  regrettfd,  as  in  their  opinion  the  extension  of  electrical 
working  could  not  fail  to  have  a  very  benelicial  effect  upon  the  com- 
pany's business. 

The  gross  jirotit  of  the  Smithfield  .Markets  Electric  .Suitly 
C'o.Mi'ANY.  l.TO..  for  the  year  192(1  amounts  to  £9,202,  compared  with 
£(5,588  in  lUlil,  and  the  net  pwlit  to  i;8,7iy,  against  £o,4lU.  ,  A  sum  of 
£3,500  has  been  placed  to  depreciation  fund  and  £800  to  debenture 
stock  redemption  fund.  After  adding  the  balance  from  1919,  there 
ivmains  £5,748.  The  directors  propose  to  pay  a  dividend  at  the  rate 
of  5  per  cent,  per  annum  on  the  onlinary  shares  (£3,000),  to  place 
£2,000  to  reserve  and  to  carry  forward  £748.  The  removal  of  official 
control  of  the  Markets  in  July  last  re-established  normal  conditions 
during  the  second  half  of  the  year,  i-esulting  in  a  satisfactory  increase 
in  <jnti)Ut. 

The  report  of  Messrs.  Allen  Liversidoe,  Ltd.,  for  the  year  ended 
Oct.  31  last  states  that  during  that  month  the  capital  was  increased  from 
£100.000  to  £300,000,  and  the  company  purchased,  for  £93,720,  the 
whole  of  the  shares  of  the  Dissolved  Acetylene  Company,  and  of  Imperial 
Light,  Ltd.  The  net  profit  is  £35,409,  making,  with  the  balances 
brought  in,  £43,064.  After  providing  for  excess  profits  duty,  the  balance 
of  amalgamation  issue  expenses,  and  reserve,  a  further  dividend  at  the 
rate  of  15  per  cent,  per  annum  (making  \2\  per  cent,  for  the  year)  is 
recommended  on  shares  numbered  1  to  100,000,  and  at  rato  of  12J  per 
cent,  per  annum  for  six  months  to  Oct.  31  last  on  shares  numbered 
100,001  to  193,720.  In  addition  to  the  amalgamation,  the  company  pur- 
chased the  Hammersmith  factory,  plant  and  goodwill  of  Messrs.  W.  A.  S. 
Benson  &  Company,  manufacturers  of  electric,  gas  and  oil  fittings  and 
tableware.  Since  the  close  of  the  financial  year  the  great  progress  of  the 
comi)any  has  been  maintained,  and  the  business  is  rapidly  expanding. 
The  rei)ort  and  accounts  were  adopted  at  the  meeting  last  week. 

Lord  Abercouway,  who  presided  over  the  annual  meeting  of  the  Metro- 
politan Railway"  Company  on  Friday,  said  that  the  directors  bad  in- 
creased their  fares,  in  common  with  aU  companies  outside  the  London 
area,  in  August  last,  and  a  considerable  increase  in  revenue  had  resulted. 
A  new  scale  of  fares  for  short  distance  traffic  in  London  came  into  force 
on  Sept.  26.  Up  to  the  present  they  were  quite  satisfied  with  the  result ; 
there  had  been  a  small  diminution  in  the  volume  of  traffic,  chiefly  in  the 
East  of  London,  but  the  increase  in  revenue  had  been  material.  The 
numberof  passengers  carried  was  approximately  169, 250,000, or  55,000,000 
more  than  in  1913.  Since  the  last  meeting  seven  new  steam  trains  and 
12  new  electric  coaches  had  been  delivered  ;  four  new  steam  locomotives 
had  been  brought  into  use,  and  the  remodelling  of  the  electric  locomotives 
in  order  to  add  50  per  cent,  to  their  haulage  capacity  and  increase  their 
speed  w£is  proceeding  satisfactorily.  The  new  trains  provided  for  the 
most  expeditious  entraining  and  detraining  of  passengers. 

The  chairman,  in  reply  to  questions  raised,  said  that  the  company,  if 
grouping  came  about,  would  probably  be  included  with  the  District,  the 
Tubes,  the  East  London,  and  what  he  might  generally  call  the  Metro- 
pohtan  group.  That  would  not  present  any  difficulties  to  them.  As  to 
increased  dividend,  that  depended  on  working  charges  going  down  and 
traffics  keeping  up.  The  Government  had  led  the  railways  into  a  very 
difficult  position.  They  had  put  up  the  cost  of  everything,  including 
wages.  If  the  Government  were  suddenly  to  throw  the  railways  back 
into  the  duck  pond  to  swim  or  sink,  some  of  the  lines  might  find  them- 
gelves  in  a  very  awkward  position. 

The  revenue  of  the  LANAJiKsinRE  Tramways  Company  for  the  year 
1920  was  £229,547,  and  the  expenses  were  £197,967.  Deducting  contri- 
butions paj'able  to  local  authorities,  income  tax,  interest  on  debentures, 
&c.,  and  £9,(X)0  transferred  to  reserve  for  depreciation,  and  adduig  the 
balance  brought  forward  (£5,280),  the  sum  available  is  £19,342.  Of 
this  amount,  £8,867  has  been  paid  for  the  interim  dividend  at  rate  of 
5  per  cent,  per  annum,  and  the  directors  recommend  payment  of  a 
dividend  of  5  per  cent,  per  annum  for  the  half-year  ended  December, 
making  a  total  dividend  of  5  per  cent,  for  the  year,  carrying  £1,131 
forward.  The  revenue  increased  by  £29,678  and  the  expenses  by 
£49,907,  compared  with  1919,  and  tliere  was  also  an  additional  expendi- 
ture of  £7,763  on  deferred  repairs  during  the  year.  The  considerable 
increase  in  expenses  was  caused  by  the  additional  charges  for  electrical 
energy  and  the  extensive  repairs  which  were  carried  out  at  a  cost  of 
£16,000  in  excess  of  the  previous  j'ear's  expenditure,  and  to  the  further 
rise  in  wages  paid  to  the  staff.  The  total  amount  paid  by  the  company 
for  wages  last  year  was  £116,000,  compared  with  £93,000  for  1919,  and 
£34,400  for  1914.  The  employees'  demand  for  an  increase  of  12s.  per 
week  would  involve  an  additional  annual  charge  of  approximately 
£20,000.  The  company's  new  provisional  order  abolishes  half-penny 
fare  stages,  and  gives  authority  to  run  motor  omnibuses  within  the  whole 
County  of  Lanark.  As  Lanark  County  Council  did  not  accept  the  tenns 
upon  which  the  company  were  prepared  to  dispose  of  its  undertaking, 
the  company  has  acquired  the  lines  constructed  by  the  Council  at  a  cost 
price— i.e.,  £60,981. 

In  moving  the  adoption  of  the  annual  report  and  accounts  at  the  meet- 
ing of  the  Sunderland  District  Electric  Tramways,  Ltd.,  recently, 
the  chairman  (Mr.  H.  R.  Hogg)  said  that  it  was  only  in  August  last  they 


received  from  tlic  Ministry  of  Transport  their  long  overdue  licence  to 
raise  the  fares.  Meanwhile  several  fresh  rises  of  wages  liad  been  granted 
to  the  men.  During  the  period  under  review  they  paid  the  motormen 
and  conductora  alone  £4,800  more  than  in  the  previous  12  months. 
They  had  enlarged  and  brought  up  to  date  the  sheds,  workshops  and 
rolling  stock  ;  much  labour  had  been  expended  in  putting  the  track  in 
better  order.  The  cables  would  now  iec|uire  attention.  Tlie  number  of 
passengei-s  carried  during  the  year  was  7,6ll,0(X),  a  slight  reduction  on 
the  previous  year.  They  had  completed  a  trial  arrangement  for  running 
their  ears  into  Sunrlerland,  and  for  the  past  month  they  had  been  using 
for  the  purpose  a  portion  of  the  corporation  track.  The  traffic  receipts 
increased  by  £7.821,  but  working  ex)K'nscs  had  risen  by  £12.2.58. 

Heferring  to  the  fresh  claim  for  an  increase  of  wages  of  12s.  per  week 
for  the  whole  tramway  indu.stry,  he  said  the  limit  had  Ix'cn  reached  if 
the  system  was  to  be  carried  on  at  all.  If  the  not  over-burdensome  type 
of  labour  was  not  now  sufficiently  well  paid  on  about  the  present  level, 
tramways  must  cease  to  exist  and  some  other  form  of  transport  devised. 
If  the  men  who  had  taken  up  that  employment  were  still  dissatisfied, 
they  must  try  some  different  ty|)-,-  of  work  for  earning  a  living.  Of  their 
total  receipts  (£77,730),  the " cost  of  running  and  management  (all 
))racticallv  labour)  was  £.55.836.  which  with  allowance  for  dei)reciation 
of  cars,  cables  and  buildings  (£5,707  10s.)  left  only  £16,187.  Deducting 
debenture  interest  and  the  reduction  on. investments  the  balance  was 
only  £6,787.  They  proposed  to  pay  5  per  cent,  interest  on  the  first 
and  second  income  bonds,  and  5  per  cent,  on  the  preference  share  capital, 
leaving  to  be  carried  forward  £1,542. 

The  net  profit  of  the  Electrical  Distribution  of  Yorkshire,  Ltd., 
for  1920  was  £5,426,  against  £4,354  in  1919.     With  the  balance  brought 
forward  (£1,153)  the  total  is  £6.579.     The  directors  recommend  payment 
of  a  dividend  (tax  free  of  income  tax)  at  rate  of  6  per  cent,  per  annuin 
cm  the  ordinary  shares,  absorbing,  with  the  interim  dividend  paid  in 
Auiiust,   £3,882.     A  sum   of   £1,000   has   been   placed  to   reserve,   and 
£1,(196  carried  forward.     There  has  been  a  large  increase  during  the  year 
in  the  number  of  consumers  of  electricity,  and  many  others  are  awaiting  a 
supply.     Substantial  extensions  have  been  made  to  the  mains  of  all  the 
Company's  undertakings  where  they  are  authorised   to  supply,  despite 
the  delays  which  have  been  occasioned  by  the  difficulty  in  obtaining 
labour  and  materials.     In  the  case  of  eight  undertakings  the  conimence- 
mcnt  of  supiily  has  not  been  possible  on  account  of  the  condition  im- 
posed by  the  'Board  of  Trade  that  a  sup])ly  was  not  to  be  commenced 
until  a  date  to  be  fixed  after  the  termination  of  the  war.     This  delay  is 
causing  considerable  inconvenience  to  the  inhabitants  of  the  districts 
who  desire  a  supply,  and  the  Company  is  making  every  endeavour  to 
obtain  permission  to  proceed.     The  Company's  application  is  now  under 
consideration  by  the  Electricity  Commissioners,  and  it  is  hoped  that  the 
difficulty,  which  is  purely  technical,  will  soon  be  removed.     The  develop- 
ment of  lighting  supply  outside  the  large  towns  in  the  West  Riding 
has  been  largely  due  to" the  Company's  enterprise,  and  the  reduction  in 
capital  costs  through  the  purchase  of  electricity  in  bulk  from  the  York- 
shire Electric  Power  Company,  and  the  distribution  of  the  expenses  over 
a  large  number  of  electric  lig'hting  orders  have  enabled  the  Company  to 
supply  electricity  at  prices  which  are  in  many  cases  cheaper  than  those 
in  adjoining  districts  with  a  greater  density  of  population.     In  order  to 
provide  for  extensions,  further  capital  will  be  required,  and  at  an  extra- 
ordinary meeting  on  Tuesday  it  was  decided  to  increase  the  share  capital 
from  f  iOO.OOO  to  £1.50,000,  and  to  give  authority  to  the  directors  to 
borrow  up  to  one-third  of  the  share  capital. 


New^  Companies. 

The  following  list  has  been  compiled  from  information  supplied  to 
us  by  Messi-s.  Jordan  &  Sons,  Ltd.,  Company  Registration  Agents, 
Chanccrv-l.ane,    London,    W'.C.2  : — 

ALKLOM  ELECTRICS,  LTD.  (172950).— Reg.  Feb.  3.  Capital  £1,000 
in  £1  shares.  To  carry  on  business  of  general  electrical  engineei-s. 
Directors  :  C.  H.  Worsn'op,  H.  E.  Hodgson,  R.  Wande,  A.  Worsnop  and 
A.   Parker.      Rcgd.  office  :     Waterside  Works.   Waterside,  HaUfax. 

GREENSFIELD  GENERAL  ENGINEERING  COMPANY,  LTD.  (173033).— 
Reg.  Feb.  8.  Capital  £2.000  in  £1  shares.  To  acquire  and  carry  on 
business  of  engineers,  engineering  agents  and  engine  and  machine 
repairers.  Directors  :  J.  Y.  Wilson,  J.  E.  Wilson,  W.  Mathicson  and 
T.  P.  Wilson.      Reg.  office  :    30,  ElUson-st.,  Gateshead.  Durham. 

HARRIS-ANDERSON  PATENT  ANTI  CORROSION  SYSTEM,  LTD.  ( 172,845) 
Reg.  Jan.  28.  Capital  £1,000  in  £1  shares.  To  acquire  and  carry  on 
business  of  manufacturers  of  the  Harris-.\nderson  patent  anti-corrosion 
system  ai)plied  to  steam  boilers,  &c.  Directors  :  A.  W.  Wilson  and  W.  Gj 
Clegg.     Reg.  offices  :  24,  Graincer-street  West,  Newcastle-upon-Tjme. 

J.  H.  MCBEAN,  LTD.  (173034). — Reg.  Feb.  8.  Capital  £5,000  in 
£1  shares.  To  acquire  and  carry  on  the  business  of  electrical  engineers. 
Directors:  J.  H.  McBean  (Ch.'and  Man.  Dir.),  and  A.  W.  Blackburn. 
Qualification  of  Directors  :  £500.  Reg.  office  :  Clarence  Mills,  Bradford- 
road,   P.atlcy. 

WHITWORTH  ELECTRIC  LAMP  COMPANY,  LTD.  (173062).— Reg. 
Feb.  9.  Capital  £5,000  in  £1  shares.  To]  carry'  on  business  of 
electrical  engineers  and  factors.  Directors :  H.  Harrison  and  W.  C. 
Hands  (permanent  Directors).  Qualification  of  permanent  Directors 
2,000  shares.  Reg.  office  :  195,  North  End-rd.,  West  Kensington,  W.  14. 
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Benn  Brothers  Jonrnals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics." — "  The  Handley  Page  Wing,"  by  F.  Handley  Page  ; 
"  Soaring  Flight,"  by  M.  A.  S.  Riach. 

"  Cabinet  Maker." — (Empire  Number.)  "  Furniture  at  the  British 
Industries  Fair  "  ;  "  Timber  Supplies  from  Empire  Sources  "  ;  and 
"  Antiques,  Spurious  and  Genuine." 

"Chemical  Age." — (Special  Number.)  "Electrical  Installations  in 
Chemical  Works." 

'■  Farm  and  Home." — {Special  CultiTation  Number.)  "  Effects  of 
Cold  Weather  on  Tractors  "  ;  "  The  Benefits  of  Thorough  Cultivation  "  ; 
and  "  Farm  Implements  and  their  Makers  "  (illustrated). 

"  The  Fruit-Grower." — "  Shows  in  1921  "  ;  "  Natural  Enemies  of  Tree 
Insects  "  ;    and  "  Lea  Valley  Research  Station's  Appeal." 

"  Gardening  Illustrated." — "  Carnations  in  Vases "  (illustrated)  : 
"  Feeding  Fruit  Trees  in.  Winter  "  ;  and  "  Chrysanthemums  :  Seasonal 
Notes." 

"  Hardware  Trade  Journal." — (Special  Empire  Number.)  "  Hard- 
ware at  the  British  Industries  Fair  "  ;  and  "  Travelling  in  Hardware." 


Forty  fears  Ago. 

(The  Electrician,  February  26,  1881.) 

Electric  Light  at  Norwich. — The  Town  Council,  preparatory  to 
adopting  the  electric  light  in  their  streets,  have  given  their  sanction  to 
its  trial  in  the  market  place. 

Advantage  of  the  Electeio  Light.— The  contractor  for  a  new  bridge 
being  built  at  Cork,  in  order  to  get  his  work  done  withir.  the  specified 
time,  is  having  the  electric  light  installed,  so  that  he  can  work  night 
and  day.     What  would  he  have  done  a  few  years  back  ? 

Electric  Signals  for  Railways. — The  Paris-Lyon-Mediterranee 
Company  have  decided  to  erect  new  telegraph  posts  between  stations 
distant  more  than  eight  or  ten  kilos  from  each  other.  Semaphores  will 
be  placed  near  these  posts,  and  thus  trains  can  be  stopped  and  kept 
at  a  proper  distance  from  another. — La  Lumiere  Electrique. 

Photophonic. — "  Theoretically  a  telephone  with  a  blackened  disc 
[diaphragm]  enclosed  in  a  high  vacuum  and  connected  with  an  external 
telephone  should  serve  as  a  receiver ;  and  the  writer  of  these  lines  has 
already  attempted  to  devise  a  thermo- electric  receiver  for  reproducing 
sounds  from  invisible  calorific  ravs." — S.  P.  T.  in  Nature. 


Prices  of  Metals,  Chemicals, 

Tuesday, 

Copper —  Price.                  Inc. 

Best  selected per  ton  £74    0    0              — 

Electro  Wirebars £77     0     0              — 

H.C.  wire,  basis    ...   per  lb.  Os.  llfsd.             — 

Sheet ,  Is.     IJd.                — 

Phosphor-bronze  Wire  {Telephone) — 
Phosphor-bronze 

wire,  basis     „  Is.     3t|d.              — 

Brass  60/40— 

Rod,  basis      ,  Os.     SJd.                 — 

Sheet,  basis   „  Is.     IJd.                  — 

Wire,  basis     „  Is.     l|d. 

Pig  Iron — 

Cleveland  Warrants     per  ton  £10     0 
Galvanised        steel 

wire,  basis  8  SWG         „  £29    0 

Lead  Pig — 

EngUsh  •. ,  £21  10 

Foreign  or  Colonial          „  £19     5 

Tin- 
Ingot „         £170     5     0 

Wire,  basis    per  lb.  2s.     4Jd. 


&C. 

Feb.  22. 
Dec. 
£2     0     0 
2     0     0 
id. 
t^d. 


id. 
id. 


id. 


£1 

10 

0 

£1 

10 

0 

£2 

0 
Id. 

0 

Copper  Sulphate. — Per  ton  £35. 
Boric   Acid    (Crystals). — Per  ton 

£74. 
Sodium  Bichromate. — Per  lb.  lOd. 
Sodium  Chlorate. — Per  lb.  4Jd. 


Salammoniac. — Per  cwt.  1003.-95s. 
Sulphur  (Flowers).— Ton  £14  lOs. 
„       (Roll-Brimstone). — Per  ton 
£14  10s. 
Sulphuric    Acid    (Pyrites,  168)". — 
Per  ton,  £9  17s.  6d. 
Rubber. — Para  fine,  Os.  ll|d.  ;  plantation  1st  latex.Is.  Ifd.  lb. 
The  metal  prices  are  suppUed  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  prices  by   Messrs.  W.    T.    Hanley's  Telegraph 
Works  Company,  Ltd. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.A.  Telegrams  : 
Benbrotric,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rales  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment covi/  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 


Arrangements  for  the  Week. 

FRIDAY,  February  25th  (to-day). 

Physical  Society. 
5  p.m.  At  the  Imperial  College  of  Science,  S.  Kensington,  London, 
S.W.  Papers  on  "  A  Note  on  the  Hot-Wire  Inclinometer," 
by  Mr.  R.  H.  Humphry ;  "  On  the  Magnetic  Susceptibility  of 
Certain  Natural  and  Artificial  Oxides,"  by  Profs.  E.  Wilson 
and  E.  F.  Herroun  ;  "  On  the  Refractometry  of  Prisms,"  by 
Mr.  J.  Guild  ;  and  "  On  Tracing  Rays  through  an  Optical 
System,"  by  Mr.  T.  Smith. 

Junior  Institution  of  Engineers.. 
S p.m.     At   Caxton   Hall,   London,   S.W.     Lecture   on   "Measure- 
ments of  Precision  in  Engineering,"  by  Mr.  H.  T.  Davidge. 
SATURDAY,  February  26th. 

Royal  Institution. 
3p.m.     At  Albemarle  Street,  London,  W.     Lecture  on  "Spectro- 
scopy— Celestial  Spectroscopv,"    by   Prof.   A.   Fowler,   F.R.S. 
(Lecture  IIL). 

MONDAY,  February  28th. 

Institute  of  Transport. 
5.S0  p.m.     At  the  Institution  of  Civil  Engineers,  Gt.  George  Street, 
London,  S.W.     Paper  on  "  Electrification  of  Main  Line  Rail- 
ways in  Relation  to  Traffic  Working,"  by  Sir  Phillip  Nash. 
Institution  of  Electrical  Engineers. 
Liverpool  Sub-Centre  of  the  N.  Western  Centre. 
7  p.m.     At   the    University,    Brownlow   Street,   Liverpool.     Paper 
on  "  Temperature  Limits  of  Large  Alternators,"  by  Mr.  G.  A. 
Juhlin. 

Institution  of  Electrical  Engineers. 
Nokth-Eastern  Centre. 
7.15  p.m.     At  Armstrong  College,  Newcastle.     Lecture  on  "  Thermi- 
onic Valves,"  by  Mr.  W.  D.  Owen. 

Institution  of  Electrical  Engineers. 
Informal  Meetings  Section. 
7.$0  p.m.     At  Anderton's  Hotel,  Fleet  Street,  London,  E.G.  Annual 
Smoking  Concert. 

Royal  Society  of  Arts. 
S  p.m.     At  John  Street,  Adelphi,  London,  W.C.     Cantor  Lecture 
on   "  Application   of   Catalysis   to   Industrial  Chemistry,"    by 
Dr.  E.  K.  Rideal,  M.B.E.   (Lecture  IIL). 
WEDNESDAY,  March  2nd. 

Institute  of  Cost  and  Works  Accountants. 
7  p.m.     At  the  Institute  of  Chartered  Patent  Agents,  Staple  Inn, 
London,    W.C.     Lecture    on    "  Some    Deviations    in    Costing 
Principles,"  by  Mr.  R.  J.  H.  RyaU. 

Industrial  League  and  Council. 
7.30  p.m.     At  Caxton  Hall,  Caxton  Street,  London,  S.W.I.     Lecture 
on  "  Scientific  Management  as  a  Factor  in  Production."  by 
Mr.  A.  R.  Stelling. 

Thursday,  Mareh  3rd. 

RoY'AL  Society. 

3  p.m.     At  Burlington  House,  Piccadilly,  London,  W.     Discussion 

on  "  Isotopes,"  opened  by  Sir  J.  J.  Thomson,  O.M.,  F.R.S. 

Institution  or  Electrical  Engineers. 

7  p.m.     At  the  Hotel  Cecil,  London,  W.C.     Annual  Dinner. 

FRIDAY,  March  4th. 

Institution  of  Electrical  Engineers. 
Students'  Section. 
6.30  p.m.     At  Faraday  Houfse,  Southampton  Row,  London,  W.C. 
Paper    on     "  Telephonic     Transmission    through    Submarine 
Cables,"  by  Mr.  A.  Rosen. 

Birmingham  and  District  Club. 
6.43  p.m.     At  Grand  Hotel,  Colmore  Row,  Birmingham.     Tenth 
Annual  Dinner. 

Royal  Institution. 
9  p.m..     At  Albemarle  Street,  Piccadilly,  London,  W.l.     Discourse 
on  "  Severn  Crossings  and  Tidal  Power,"  by  Mr.  W.  A.  Tait. 

SATURDAY,  March  5th. 

Royal  Institution. 
3p.m.     At  Albemarle  Street,   London,   W.l.     Lecture  on   "Elec- 
tricity and  Matter,"  by  Sir  Ernest  Rutherford,F.R.S.(Lecture  I.) 


Books   Received. 

[Copies  of  the  undermentioned  works  can  be  had  from  Ths  Elbctkiciah  Offices  on 
receipt  of  published  price,  plus  postage.) 

"  Electrification  of  Railways,"  by  H.  F.  Trewman,  M.A.     (London  : 
Sir  Isaac  Pitman  &  Sons.)     Pp.  ix. +  78.     2s.  6d.  net. 
"  Elements  of  the  Mathematical  Theory  of  Electricity  and  Magnetism," 
by  Sir  J.   J.   Thomson,   O.M.     (Cambridge :    University  Press.)     5th 
edition.     Pp.  410.     25s.  net. 

"  Dynamical  Theory  of  Gases,"  by  J.  H.  Jeans.  (Cambridge  :  Univer- 
sity Press.)     3rd  edition.     Pp.  vii.+442.     30s.net. 

"  Elementary  Principles  of  Continuous-current  Armature  Winding," 
by  F.  M.  Denton.  (London  :  Sir  Isaac  Pitman  &  Sons.)  Pp.  X.  +  102. 
2s.  6d.  net. 

"  SmaU  Single-Phase  Transformers,"  by  E.  T.  Painton.  (London  : 
Sir  Isaac  Pitman  &  Sons.)     Pp.  x.+95.     2s.  6d.  net. 

"Mechanical  World"  Electrical  Pocket  Book,  1921.  (Manchester: 
Emmott  &  Company.)     Pp.  376.     2s.  net. 

"  An  Introduction  to  Technical  Electricity ,"  by  S.  G.  Starling.  (Lon- 
don :   Macraillan  &  Companj'.)     Pp.  xii. +  181.     3s.  6d. 
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Notes. 

London   Electricity  Supply  Companies. 

When  we  consider  the  high  prices  of  fuel  and  all  supplies  as 
well  as  the  advances  made  in  salaries  and  wages,  the  results 
obtained  during  the  past  year  by  the  Loudon  electricity  supply 
companies  are  surprisingly  good.  In  several  cases  increased 
dividends  have  been  declared,  the  City  of  London,  Metropolitan, 
Chelsea,  Charing  Cross,  South  Metropolitan  and  the  Smith- 
fields  Jlarkets  Companies  being  in  this  category.  Even  where 
the  dividend  is  the  same  as  in  1919  the  financial  position  is 
much  better  for  there  are  increased  appropriations  to  the 
reserve  and  depreciation  funds.  Owing  to  the  removal  of  the 
lighting  restrictions  and  the  increased  demand  for  power 
and  heating  the  energy  consumed,  the  total  connections,  and  the 
gross  receipts  all  show  striking  advances  over  the  figures  of 
the  preceding  year.  We  have  no  doubt  that  this  development 
will  continue.  In  fact,  the  coal  situation,  which  at  the  moment 
is  not  promising,  seems  the  only  serious  obstacle  to  the  con- 
tinued prosperity  of  these  concerns. 


Advance  in   Heating  Load. 

One  of  the  most  remarkable  features  of  the  year  has  been  the 
rapid  increase  in  the  demand  for  energy  for  heating,  cooking 
and  domestic  purposes,  especially  in  the  West  End  of  London. 
For  instance  the  chairman  of  the  St.  James'  &  Pall  Mall 
Company,  Mr.  Walter  Leaf,  announced  at  the  annual  meeting 
last  week  that  a  large  part  of  their  new  connections  were 
for  heating  purposes,  and  that  the  domestic  use  of  electric 
heating  had  been  advancing  with  great  rajiidity,  as  the  advant- 
ages of  its  cleanliness  and  other  .subsidiary  merits  became  more 
widely  known.  The  Company  is,  according  to  the  Chairman, 
now  in  a  position  to  compete  directly  with  coal  for  heating  and 
lighting  and  its  directors  are  looking  forward  to  an  even  more 
rapid  development  in  the  near  future.  A  somewhat  similar 
state  of  things  apjilies  in  the  districts  served  by  the  West- 
minster, Brompton  &  Kensington,  Kensington  &  Knightsbridge 
and  Charing  Cross  West  and  City  Companies  and  other 
imdertakings  supplying  residential  districts.  We  have  no 
doubt  that  with  further  propaganda  even  this  satisfactory 
state  of  things  could  be  very  greatly  improved. 


The  Future  of  Electricity  Supply  in  London. 

Naturally  the  future  of  electricity  supply  in  London  and 
especially  the  position  of  the  supply  companies  in  the  pro- 
jected schemes  for  the  re-organisation  of  the  industry  in  the 
Greater  London  area  were  referred  to  by  the  chairmen  at  the 
meetings.  The  speeches  do  not,  however,  throw  very  much 
fresh  light  upon  an  intricate,  though  very  important,  subject. 
We  gather  from  Mr.  Benson,  Chairman  of  the  London  Electric 
Supply  Corporation,  however,  that  nine  of  the  Companies  are 
acting  in  conjunction  with  the  London  County  Council  and  the 
other  local  authorities  in  preparing  proposals  for  submission 
to  the  Electricity  Commissioners  in  conformity  with  the 
Electricity  Supply  Act,  and  that  the  four  engineers  who  are 
engaged  in  the  elaboration  of  the  engineering  details  are  likely 
to  be  successful  in  working  out  a  harmonious  scheme.  It  is 
not,  however,  from  the  engineering  side  that  difficulties  are 
likely  to  arise,  great  though  these  are  in  London  ;  it  is  rather 
from  the  administrative  point  of  view — in  the  elaboration  of 
anything  like  an  acceptable  plan  for  the  formation  of  a  Joint 
Electricity  Authority — that  trouble  will  be  experienced.  Still, 
though  we  are  not  disposed  to  minimise  the  difficulties  of  the 
situation  there  is  no  reason  why,  with  mutual  goodwill,  and 
provided  the  companies  are  granted  an  equitable  share  of  the 
representation  on  the  Joint  Authority,  a  suitable  scheme  should 
not  be  evolved.  As  the  public  enquiry  will  not  be  held  before 
June  there  is  still  over  three  months  in  which  to  discuss  details 
and  to  comj)lete  negotiations.  We  sincerely  hope  that  as  a 
result  a  really  workable  agreed  scheme  will  be  evolved. 


Financing  Industry   During  Transition  Stages. 

One  of  the  effects  of  the  reorganisation  of  electricity  supply 
in  this  country  has  been  to  make  the-problem  of  financing  the 
necessary  extensions  to  meet  the  growing  demands  for  power 
and  light  during  the  period  of  transition  very  difficult.  Under 
the  most  favourable  circumstances  money  is  not  easily  obtained 
at  present,  and  the  natural  result  of  the  existing  uncertainty  as  to 
the  immediate  future  in  London  has  been  to  render  it  impossible 
for  the  companies  to  raise  the  capital  required  by  ordinary 
methods.  According  to  the  Chairman  of  the  London  Electric 
Supply  Corporation,  who  dealt  with  the  subject  at  some  length 
at  the  annual  general  meeting  of  the  Company,  the  minimum 
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amount  of  capital  expenditure  needed  each  year  exceeds  the 
net  annual  revenue  and  in  many  cases  a  much  greater  sum  is 
necessary.  In  order  therefore  that  a  company  shoidd  be  able 
to  raise  such  a  sum  he  considers  that  the  dividend  on  the 
ordinary  capital  should  be  at  least  10  per  cent.  Mr.  Leaf,  of 
the  St.  James'  &  Pall  Mall  Company  referring  to  extensions  at 
the  St.  John's  Wood  Station  made  by  the  Company  and  the 
Westminster  Electric  Supply  Corporation,  said  that  until  a 
scheme  of  reorganisation  was  prejiared,  it  was  not  practicable 
to  issue  further  capital  in  the  form  of  shares  and  it  had  been 
decided  to  make  use  of  short-term  notes.  It  is  essential  that 
there  should  be  no  shortage  of  supply  at  any  time.  But  that 
distrastous  state  of  affairs  is  imminent,  unless  provision  is 
made  for  covering  the  present  period  of  uncertainty.  Fresh 
capital  must  be  procured  somehow ;  and  if  that  statement  is 
doubted  we  would  point  to  the  telephone  system  of  the  country 
which  is  still  suffering  from  the  evil  effects  of  the  policy 
adopted  towards  the  National  Telephone  Company  just  prior  to 
the  purchase  of  its  imdertaking.  We  therefore  sincerely  hope 
that  nothing  will  be  done  which  will  militate  in  any  way  against 
that  normal  development  of  electricity  supply  which  is  truly 
the  life  blood  of  the  industry  of  the  countrv. 


Joint   Meetings. 

We  are  glad  to  see  that  technical  institutions,  whose  objects 
are  more  or  less  similar,  are  more  and  more  adopting  the  policy 
of  holding  joint  meetings.  The  Institution  of  Electrical 
Engineers  has  always  been  to  the  fore  in  this  respect,  while 
the  Faraday  Society  has  also  done  useful  work  in  this  direction. 
We  now  notice  that  the  Institution  of  Mechanical  Engineers 
and  the  Society  of  Chemical  Industry  are  holding  a  joint 
meeting  to-day  when  M.  Paul  Kestner,  of  Paris,  will  read 
a  Paper  on  "  The  Degassing  and  Purification  of  Boiler  Feed 
Water."  While  this  subject  is  one  of  equal  interest  to  mechan- 
ical engineers  and  to  chemists,  electrical  engineers  should  not 
be  left  out  in  the  cold  and,  although  the  Institution  of  Electrical 
Engineers  is  not  officially  represented  on  this  occasion,  we  hope 
that  those  electrical  engineers  who  are  also  members  of  the 
Institution  of  Mechanical  Engineers  will  attend  and  take  part 
in  the  discussion.  The  more  such  problems  are  viewed  from 
different  aspects  the  more  are  they  likely  to  receive  satisfactory 
solution,  while  the  educational  value  of  hearing  the  problem  dis- 
cussed by  both  engineers  and  chemists  cannot  be  over-estimated. 


Engineers  on  the   Severn   Barrage. 

Not  the  least  interesting  of  these  joint  discussions  is  the 
one  which  took  place  in  Birmingham  recently  under  the  joint 
patronage  of  the  Institutions  of  Civil,  Mechanical  and  Elec- 
trical Engineers,  the  subjects  being  the  Severn  Barrage  and  the  • 
Third  Interim  Report  of  the  Water  Power  Resources  Com- 
mittee. While  recognising  the  engineering  interest  of  this 
now  famous  scheme  the  meeting  quite  rightly  laid  greater 
stress  on  the  financial  difficulties  and  especially  deprecated  the 
brass-band  effects  with  which  the  publication  of  the  details 
has  been  accompanied.  But  as  regards  these  same  financial 
details  opinions  seemed  to  differ.  Mr.  Chattock  stated  that 
the  cost  of  machinery  with  a  capacity  of  476,000  kw.  would 
work  out  at  rather  over  £17,000,000,  though,  if  the  Thury 
system  were  employed,  this  could  be  reduced  to  £11,000,000. 
On  the  other  hand,  Mr.  F.  H.  Clough  roughly  estimated  that 
the  cost  of  machinery,  switchgear  and  transmission  lines  would 
be  £20,000,000.  Generally  the  meeting  for  these  and  other 
similar  reasons  showed  themselves  opposed  to  the  scheme  in 
anything  like  its  entirety,  though  Mr.  N.  B.  Kosher  thought 
that  with  its  aid  it  would  be  possible  to  transmit  a  maximum 
load  of  100,000  kw.  from  the  Severn  to  the  Birmingham 
district  by  overhead  lines,  at  a  capital  cost  of  £1,000,000,  or 


O'OSld.  per  unit,  which  with  a  generating  cost  of  0'5d.  per  unit 
would,  therefore,  make  it  possible  to  supply  Birmingham  with 
energy  at  0'631d.  per  unit,  or  to  sell  it  at  0'8d.  per  unit — a  figure 
considerably  lower  than  the  present  tariff.  The  discussion 
undoubtedly  confirmed  the  view  of  the  Water  Power  Resources 
Committee  that  the  advisability  or  otherwise  of  utilising  the 
power  of  the  Severn  for  the  generation  of  electrical  energy  is 
worth  further  inquiry,  and  we  cordially  agree  with  Mr.  Adden- 
brooke  that  it  is  most  unfortunate  that  the  Ministry  of 
Transjjort  should  have  fouled  the  waters  of  technical  discussion 
by  their  ill-conceived  pronouncement.  This  policy  has  pro- 
bably put  back  for  years  any  rational  development  of  the  Severn 
power,  as  any  scheme  now  put  forward,  however  well  thought 
out,  will  be  inevitably  regarded  with  suspicion  by  those  who 
have  the  best  right  to  judge  its  merits. 


The  Qualities  of  the  Young  Engineer. 

The  best  methods  of  training  the  young  in  the  ways  of 
the  world  have  been  the  theme  of  great  writers  from  Xenephon 
to  Mr.  Bernard  Shaw.  There  is  nothing  surprising  in  this, 
for  it  is  only  natural  that  the  successful  should  wish  to 
show  how  it  was  done,  while  the  unsuccessful  find  some 
consolation  in  discussing  how  hard  luck  defeated  their  efforts. 
At  the  same  time  even  the  cynical  will  agree  that  though 
wisdom  is  more  than  ever  the  prerogative  of  babes  and  suck- 
lings experience  is  still  the  possession  of  the  middle-aged  ; 
and  it  is  from  the  latter  source  that  the  young  engineer  can 
derive  most  assistance  in  directing  his  steps  aright.  Young 
electrical  engineers  will,  therefore,  be  well  advised  to  study 
an  address  recently  delivered  by  Mr.  Llewelyn  Atkinson 
to  the  Students'  Section  of  the  Institution  of  Electrical 
Engineers.  Mr.  Atkinson's  main  thesis  was  that  every 
young  man  entering  the  engineering  profession  would  be  well 
advised  to  sj)ecialise  in  a  particular  subject  to  such  a  point 
that  he  becomes  recognised  as  an  authority  in  that  subject.  To 
this  foundation  of  specialisaton  must,  however,  be  applied  a 
super-structure  of  economic  training  including  the  principles 
of  business,  of  organisation  and  of  finance ;  and  especially  a 
determination  to  train  himself  in  clearness  of  thought  and 
expression,  to  cultivate  a  good  temper  and  generally  to  train 
body  and  mind  to  make  both  perform  as  efficiently  ats  possible 
the  work  that  their  owner  may  call  iipon  them  to  do. 

The   Hard  Case  of  the  Scientific   Engineer. 

Such  a  course  of  training  carried  to  its  logical  conclusion 
would  tend  to  remove  the  disability  whereby  the  commercial 
engineer  receives  greater  material  rewards  than  the  purely 
scientific  engineer.  Mr.  Atkinson  explains  this  by  saying 
that  the  latter  has  no  cause  for  complaint,  being  engaged 
on  work  which  gives  him  mental  and  intellectual  pleasure. 
But  the  same  may  be  equally  truly  said  of  the  commercial 
engineer,  as  conceal  it  though  they  may,  there  are  quite  a 
number  of  people  who  like  making  money  for  its  own  sake. 
The  true  cause  of  this  difference  it  seems  to  us  is  implied  in 
Mr.  Atkinson's  scheme  of  training.  The  scientific  engineer 
too  often  finds  his  own  special  subject  so  all-absorbing  that 
he  has  no  energy  or  interest  left  for  anything  else,  while  the 
commercial  engineer  has  by  the  very  nature  of  his  work  to 
develop  a  broader  intellectual  outlook  and  by  training  his 
social  and  economic  faculties  obtain  that  breadth  of  vision 
which  goes  far  to  ensure  success  in  engineering  or  anything 
else. 


Some  Thoughts  on  Protection. 

The  apparatus  employed  for  the  protection  of  electrical 
machinery  and  networks  has  suffered  great  changes  since  the 
days  when  it  consisted  mainly  of  circuit  breakers  of  elementary 
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design,  whose  protective  tharactcr  in  practice  was  often  neu- 
tralised by  the  addition  of  string  to  the  vital  parts.  On  a 
svsteni  of  any  size  it  is  not  unusual  nowadays  to  find  each 
uuichine,  transformer,  feeder  and  tapping  point  fitted  with 
devices  of  a  more  or  less  complicated  character  whose  object 
is,  as  it  were,  to  sense  an  approaching  breakdown  and  to  cut 
out  the  faulty  section  before  the  rest  of  the  system  is  harmfully 
affected.  The  ingenuity  of  these  devices  can  only  be  a  matter 
for  admiration,  tinged,  however,  with  a  jittk^  doubt  as  to 
whether  quite  all  the  complications  are  necessary.  Sir  PuiLir 
Dawson  is  apparently  one  of  those  in  whom  this  doubt  pre- 
dominates, for  addressing  the  students  of  Faraday  House  the 
other  day  he  gave  it  as  his  opinion  that  generators  and  trans- 
formers were  themselves  their  own  best  protection  and  that 
the  multiplication  of  devices  for  protecting  them  against  them- 
selves was  to  be  deprecated.  On  the  other  hand  an  engineer 
responsible  for  one  of  the  largest  interconnected  systems  in 
the  country  recently  informed  us  that  no  such  system  could  be 
expected  to  operate  efficiently  and  that  it  would  not  be  possible 
to  guarantee  that  continuity  of  supply  which  is  absolutely 
essential  nowadays,  unless  protective  apparatus  was  extensively 
employed.  It  is  highly  probable  that  tlie  truth  lies  somewhere 
between  these  two  extremes  and  that  while  Sir  Philip  Dawson 
is  quite  right  in  calling  attention  to  the  dangers  which  may 
arise  through  the  unnecessary  multiplication  of  this  apparatus, 
he  is  going  too  far  to  say  that  it  should  be  eliminated  alto- 
gether. This  seems  one  of  those  practical  points  connected 
with  modern  electricity  supply  which  would  be  clarified  by 
discussion  before  the  Institution  of  Electrical  Engineers.  It 
is  a  matter  those  responsible  for  the  arrangements  of  the 
meetings  might  well  consider. 


of  striking  a  balance  in  the  interests  of  both  advertisers  and 
the  public.  Meantime,  as  was  suggested  in  the  discussion, 
why  not  begin  with  exliibitions,  where  there  is  no  real  obstacle 
to  concerted  action  in  matters  of  illuiniiiation  1  It  is  common 
knowledge  that  at  pres(^nt  the  ligliting  of  exhiltitions,  even 
those  devoted  to  technical  subjects,  is  usually  of  a  chaotic 
character,  each  exhibitor  being  a  law  unto  himself  and  fre- 
(picntly  a  menace  to  his  neighbours.  Let  us  hope  that  when 
tlie  rumoured  Electrical  Exhibition  at  length  materialises 
tiiese  ideas  will  be  acted  upon. 


Light  as  an  Aid  to  Publicity. 

It  is,  we  believe,  a  fact  accepted  by  publicity  experts 
that  the  success  of  advertisements  depends  essentially  on 
the  appeal  they  make  to  the  eye  of  the  observer.  Naturally, 
therefore,  the  manner  in  which  the  object  preser,ted  to  the 
eye  is  revealed  by  light  has  an  immediate  application  to 
their  profession.  It  is  surprising  that  the  uses  of  artificial 
light  for  advertising  have  received  comparatively  so  little 
attention  outside  those  who  are  associated  with  the  manu- 
facture of  lighting  appliances.  At  the  meeting  of  the  Illumina- 
ting Engineering  Society  last  week  the  happy  thought  was 
acted  upon  of  combining  in  an  evening's  discussion  papers 
on  shop-window  lighting  and  illuminated  signs ;  and  it  was 
interesting  to  find  that  the  chief  point  brought  out  in  the 
discussion  was  the  need  for  concerted  action.  At  present 
each  user  of  an  illuminated  sign  acts  on  his  own ;  adjacent 
signs  may  kill  each  other  ;  a  charmingly  lighted  shop-window 
may  be  obliterated  by  glaring  masses  of  lights  exhibited 
by  an  adjacent  cinema  (which  has  no  goods  to  illuminate, 
but  only  desires  to  attract !).     What  is  the  good  of  it  all  i 


The   Lighting   of  Exhibitions. 

In  addition  to  this  internecine  strife  between  advertisers 
we  have  the  general  public  who  are  not  always  grateful  for 
the  efforts  made  to  convey  information  to  them  bv  luminous 
means.  Protests  have  been  raised  against  the  huge  flashing 
signs  on  the  Embankment,  and  Mr.  Leachman,  who  read  a 
Paper  on  luminous  signs,  hinted  that  advertisers  would  do 
well  to  make  terms  with  the  public  by  aiming  at  luminous 
advertisements  of  a  more  artistic  character.  We  agree  that 
ta»tt:fully  executed  and  mildly  luminous  signs,  and  properly 
illuminated  shop-windows  add  to  the  attractiveness  of  a  city 
by  night  and  should  be  welcomed.  The  difficulty  is  to  find 
some  means  of  influencing  dispensers  of  glaring  light  and 


The   Display  of  British   Industries. 

The  two  sections  of  tlie  British  Industries  Fair  at  Birmingham 
aiul  in  London,  respectively,  which  have  been  open  during  the 
past  fortnight  have  given  an  opportunity  to  buyers  both  in 
this  country  and  from  abroad  to  obtain  some  idea  of  the 
progress  the  trade  and  industry  of  the  country  have  been  able 
to  make  in  changing  over  from  war  to  peace  conditions. 
From  this  point  of  view  and  doubtless  for  more  commercial 
reasons  they  have  been  a  success,  but  the  lesson  would  have 
been  more  striking  had  a  little  more  care  in  preparation  been 
taken  both  by  the  organisers  and  by  the  exhibitors.  For 
instance,  at  Birmingham  where  British  engineering  was 
largely  represented,  the  impression  left  on  the  mind  of  the 
otherwise  uninformed  visitor  must  have  been  that,  in  this 
sphere,  we  are  largely  concerned  with  the  infinitesimal.  Very 
little,  if  anything,  was  to  be  seen  of  mechanical  engineering 
products  such  as  locomotives,  agricultural  machinery  and 
cranes,  while  even  machine  tools  were  inadequately  re- 
presented. Electrically,  there  was  the  same  glorification  of 
the  molecular,  and,  though  we  are  second  to  none  in  desiring 
the  wider  development  of  domestic  electrical  apparatus,  it 
seems  a  great  mistake  that  the  opportunity  was  not  seized  of 
bringing  before  the  foreign  buyer  what  we  can  do  in  the  manu- 
facture of  turbo-alternators,  switchgear  and  large  motors. 
The  real  reason  for  this  serious  omission  seems  to  lie  in  the 
desire  to  impress  the  prospective  buyer  with  what  Messrs. 
"  Smith,  Jones  &  Co."  are  doing  rather  than  with  what 
British  manufacturers  can  do.  It  is  a  trait  which,  though 
human,  is  one  which  should  be  kept  in  subjection  if  the  greatest 
good  is  to  come  from  these  very  useful  exhibitions. 


Inventions   by  Research  Workers. 

Considerable  dissatisfaction  has  been  expressed  by 
engineers  and  chemists  engaged  on  research  work  for  Research 
Associations  at  the  conditions  governing  patents  taken  out 
for  inventions  made  in  the  course  of  their  work.  We  are 
glad,  therefore,  to  note  that,  in  order  to  allay  irritation, 
and  to  evolve  an  equitable  method  of  dealing  with  the  matter, 
which  is  one  of  considerable  public  importance,  a  strong 
and  representative  Inter-Departmental  Committee  on  Patents 
has  been  appointed  by  the  Lord  President  of  the  Council. 
The  chairman  of  this  Committee  is  Mr.  Kenneth  Lee,  and 
there  are  representatives  of  the  Admiralty,  War  Office,  Air 
Ministry  and  Post  Office,  with  a  couple  of  scientists  and  two 
"experts  on  patent  law  and  Mr.-  A.  Heath  as  secretary. 
In  our  opinion  the  position  of  a  scientific  worker  engaged  by  a 
research  association  who  makes  a  discovery  is  analogous  to 
that  of  an  invention  by  a  mechanic  or  workman,  and  similar 
principles  should  apply.  The  strict  legal  rules  are  not, 
however,  generally  employed  and  the  patent  is  taken  out  in 
the  names  of  the  workman  and  his  employers.  It  frequently 
happens  that  tests,  adjustments  and  alterations  have  to  be 
made  in  the  original  invention  in  order  to  render  it  a  com- 
mercial success,  which  is  the  true  test  of  the  value  of  a  patent, 
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and  the  advice  and  skill  of  the  inventor  are  essential  for 
reaching  this  stage.  Similarly,  we  think  that  research  workers 
should  have  some  definite  inducement  to  develop  their 
inventions. 


The   Electrification    of 
Raili^ays. 

The  problems  attending  the  electrification  of  the  railways 
of  this  country  have  been  considered  during  the  past  week 
from  two  different  points  of  view  by  Sir  Philip  Nash  and 
Sir  Philip  Dawson  respectively.  And  if  we  compare  the 
Paper  read  by  the  former  before  the  Institute  of  Trausjjort 
last  Monday  with  the  lecture  delivered  by  the  latter  to  the 
students  of  Faraday  House  last  Friday,  we  are  able  to  obtain 
by  the  combined  processes  of  cancellation  and  integration 
some  idea  of  the  view-points  with  which  the  mechanical 
and  electrical  engineer  severally  regard  this  important  question. 
Though,  like  many  of  the  literary  efforts  which  emanate 
from  the  Ministry  of  Transjiort,  Sir  Philip  Nash's  Paper 
arouses  in  the  informed  reader  a  spirit  of  criticism  which 
its  many  undoubted  good  points  do  not  altogether  succeed 
in  allaying,  we  hasten  to  add  it  is  a  different  production  from 
the  egregious  Severn  Barrage  scheme,  not  only  in  its  matter 
but  in  its  manner  of  treatment.  Equally  and  alternately 
Sir  Philip  Nash  praises  and  criticises  electric  working,  with 
the  result  that  the  effect  on  the  reader  is  of  standing  under 
a  shower  bath  from  which  hot  and  cold  streams  How,  the  change 
being  made  without  the  slightest  warning.  Or,  to  employ  a 
less  fanciful  simile,  the  Paper  forms  an  interesting  study  of  a 
mechanical  engineer  faced  with  the  practical  benefits  which 
follow  electrification,  though  at  the  back  of  his  mind  he  still 
continues  to  feel  there  must  be  wrong  about  it  .somewhere 
if  he  could  only  find  where. 

Finance  and  Standardisation. 

It  woidd  seem  that  one  of  the  principal  objections  which 
Sir  Philip  Nash  has  to  anything  like  the  wholesale  electri- 
fication of  our  railways  is  that  it  would  at  present  be  im- 
possible to  raise  the  necessary  capital.  This,  of  course,  is 
quite  true.  But  it  would  also  be  interesting  to  know  how 
far  he  considers  the  Ministry  of  Transport  is  to  blame  for 
that  .state  of  affairs.  For  as  long  as  such  documents  as  C'olwyn 
reports  are  issued  the  investors  of  the  country  are  not  likely 
to  look  upon  railways  as  a  safe  outlet  for  their  surplus  capital. 

Sir  Philip  Nash  also  raises,  or  perhaps  it  would  be  more 
correct  to  say  re -incarnates,  the  bogey  of  interchangeability 
by  pointing  out  that  unless  we  decide  on  a  standard  system 
we  shall  in  a  few  years  be  faced,  electrically  speaking,  with 
the  difficulties  which  at  present  exist  with  regard  to  lack  of 
uniformity  in  air  brakes,  loading  gauges  and  wagon  stocks. 
As  we  have  already  pointed  out,  this  point  can  be  made  too 
much  of.  In  our  opinion  there  is  much  electrification,  especially 
of  suburban  lines,  that  could  be  undertaken  without  the 
system  chosen  causing  any  difficulty  either  now  or  in  the ' 
future.  Indeed,  we  agree  with  Sir  Philip  Dawson  that 
standardisation  is  only  a  good  thing  if  it  is  not  carried  too  far. 

The  mechanical  engineer  in  Sir  Philip  Nash  also  peeps 
out  when  he  goes  into  the  question  of  the  advantages  and 
disadvantages  of  electric  working.  For  after  stating  the 
former  quite  fairly  he  gives  a  formidable  list  of  the  latter, 
including  among  them  such  matters  as  speed  variation, 
greater  risk  to  employees,  induction,  electrolysis,  difficulties 
of  the  transition  period,  and  the  danger  of  complete  interrup- 


tion. All  these,  no  doubt,  exist,  but  with  enterprise  and 
ingenuity  it  should  be  possible  to  overcome  them,  difficult 
though  that  task  may  be.  After  all,  that  is  what  difficultie ; 
are  for. 

The  Facts  of  the  Mattee. 

The  real  facts  of  the  matter  are  that  on  many  lines  a  point 
has  been  reached  when  electric  traction  with  f  11  its  dis- 
advantages, presumed  and  actual,  niu.st  be  adopted  if  there  is 
not  to  be  almost  complete  breakdown  from  congestion  It  is 
evident,  in  fact,  from  the  course  of  the  discussion  on  the 
Paper  that  railway  engineers  are  convinced  that  :i  large 
measure  of  electrification  is  inevitable,  and  that  the  only 
real  obstacle  is  ways  and  means. 

On  the  other  hand,  as  might  be  expected.  Sir  Philip 
Dawson  has  no  qualms  as  to  electrification.  The  only  doubts 
in  his  mind  arise  on  such  jioints  as  the  best  system  to  adopt 
and  upon  the  best  way  to  solve  the  many  interesting  technical 
problems  that  will  arise.  Sir  Philip  Dawson  has  often 
been  called,  he  .says  unfairly,  a  "  single -phase  man."  He 
now  makes  the  interesting  statement  that  though  this  is 
true  as  regards  main  line  working  for  suburban  traffic,  direct 
current  has  nmch  to  recommend  it.  We  may,  perhaps,  be 
jjermitted  to  ask  in  all  seriousness  whether  any  change  is 
contemplated  on  the  Brighton  Railway,  where  the  suburban 
traffic  is  particularly  dense  and  where  for  whose  complete 
electrification  plans  have  already  been  deposited  with  the 
Ministry  of  Transport.  This,  however,  is  a  minor  point, 
and  the  lecture  is  well  worth  study  not  only  as  indicating 
the  enormousness  cf  the  prospective  railway  load  but  as 
showing  how  this  load  will  have  to  be  dealt  with. 

The  Suburban  Traffic  Problem. 

The  most  suggestive  part  of  Sir  Philip  Nash's  Pajjer  is, 
however,  that  in  which,  discarding  technicalities,  he  deals 
with  the  question  of  short  haul  suburban  traffic.  He  thinks 
that  the  present  London  terminal  stations  will  soon  be  in- 
sufficient to  accommodate  this  traffic,  that  to  extend  them 
would  be  uneconomical,  and  that  therefore  all  traffic  originating 
within,  say,  eight  miles  of  the  terminal  station  should  be 
diverted  elsewhere,  to  the  tramways  or  tube  railways  for 
instance.  On  the  other  hand,  he  would  attempt  to  stimulate 
the  traffic  between  London  and  places,  say,  8  to  30  miles 
away.  But  to  do  so,  if  the  experience  on  the  London  &  South 
Western  Railway  goes  for  anything,  would  cau.se  even  greater 
strain  on  the  facilities  than  does  the  present  short  distance 
traffic.  The  only  way  of  overcoming  this  difficulty,  which  is 
undoubtedly  a  grave  one,  would  seem  to  be  either  to  build  a 
high-speed  tramway  network  on  the  lines  suggested  by 
Mr.  John  Brodie,  in  his  presidential  address  to  the  Institu- 
tion of  Civil  Engineers,  or  to  link  up  the  existing  railway 
systems  either  with  the  tube  railways  or  with  a  circular  railway 
built  round  London,  as  suggested  by  Mr  Alexander  Ross, 
and  operating  some  sort  of  through  suburban  traffic.  To 
either  of  these  suggestions  there  are  obstacles  greater  in  number 
and  extent  to  those  which  Sir  Philip  Nash  sees  in  wholesale 
electrification.  We  doubt  very  much  whether  from  this 
point  of  view  the  terminal  problem  is  so  bad  as  he  makes 
out  and  one  effect  of  electrification  would  certainly  be  not 
only  to  improve  the  circulation  but  to  make  the  space  avail- 
able more  generally  utilised  throughout  the  day  instead  of 
only  at  the  morning  and  evening  rush  hours.  For  these 
reasons  we  are  .sorrv  to  see  Sir  Philip  Nash  still  clinging 
pathetically  to  the  idea  that  he  has  propounded  before, 
that  it  ia  possible  to  deal  with  the  suburban  traffic  on  some 
of  our  railways  by  improving  the  steam  service.  This  is  a 
delusion,  or  at  the  best  a  temporary  panacea,  and  even  in 
cases  where  some  such  arrangement  has  been  put  in  force 
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with  soiiK'  ."uccess,  before  Ion"  it  will  Ijc  iicccssary  tt)  consider 
seriously  the  claims  of  electric  traction,  which  can  give  the  only 
true  soiution  of  the  problem.  Sir  Philip  Na.sm  himself  in 
another  mood  recognises  this  when  lie  says  tliat  electrification 
will  slowly  but  surely  take  place.  Not  only  is  this  the  case, 
but  the  sooner  that  it  takes  jjlacc  the  better  it  will  be  for 
the  railway  coni])anies,  thouuh  so  far  the  Ministry  of  Transport 
has  not  done  much  to  help. 


Electricity  Supply  in 
Victoria. 

The  impetus  given  by  the  war  to  the  development  of  elec- 
tricity supply,  more  particularly  in  its  application  to  industrial 
power  operations,  compelled  close  attention  being  paid  to 
improved  methods  of  generation  and  supply,  and  particiUarly 
to  the  existing  organisation  of  the  industry.  This  was  all  the 
more  necessary  for  purely  economic  reasons,  and  the  natural 
outcome  of  this  requirement  was  a  demand  for  fresh  legisla- 
tion which  wotild  allow  the  reorganisation  of  electricity  supply 
on  a  modern  basis.  This  desire  for  reorganisation  has  not, 
however,  been  confined  to  the  United  Kingdom  ;  indeed,  the 
movement  seems  to  be  world  wide.  For  instance,  the  question, 
as  well  as  the  kindred  topics  of  utilising  the  water  power 
available  for  the  generation  of  electrical  energy  and  the 
economising  of  fuel  resources,  is  receiving  close  attention  in 
the  various  states  of  the  Austrahan  Commonwealth,  in  New 
Zealand,  in  India  and  other  parts  of  the  Empire.  We  have 
recently  referred  to  the  excellent  work  that  is  being  done  in 
this  direction  in  India  and  in  New  Zealand,  but  in  many 
respects  the  developments  that  are  being  suggested  in  Vic- 
toria, the  most  progressive  of  the  Australian  States,  deserve 
special  consideration,  especially  from  an  electrical  point  of 
view. 

English  Models  the  Basis. 

To  some  extent  the  legislation  governing  electricity  supply 
in  Victoria  is  based  upon  English  models  and  is  tp  be  found 
in  two  acts — the  Electric  Light  &  Power  Act,  of  191.5,  which 
repealed  and  re-enacted  with  some  amendments  five  earlier 
Acts,  and  the  Electricity  Commissioners  Act,  1918.  Under 
the  latter  three  Electricity  Commissioners  have  been  ap- 
pointed, vnth.  even  more  extensive  powers  than  our  own 
similar  body,  and  since  their  appointment  they  seem  to  have 
been  using  their  authority  to  excellent  purpose.  In  addition 
to  being  entrusted  with  the  administration  of  the  Act  of  1915, 
they  are  also  authorised  to  prepare  plans  and  specifications 
for  a  coal  mining  and  electricity  undertaking  of  some  con- 
siderable size  at  ^lorwell,  to  which  we  have  already  referred. 
The  specifications  for  tliis  scheme  have  been  prepared  and 
tenders  are  at  present  being  invited  for  the  necessary  generating 
plant  for  utilising  the  extensive  brown  coal  deposits  at  this 
place  and  for  transmitting  electrical  energy  thence  to  Mel- 
bourne a  distance  of  86  miles.  Ultimately  it  is  expected  that 
energy  will  be  transmitted  to  Geelong,  a  distance  of  126  miles, 
to  Ballarat,  156  miles,  and  to  Bendigo,  186  miles  distant. 
Some  time  ago  the  State  Parliament  appropriated  about 
£1.000,000  for  the  first  section  of  this  important  project, 
including  the  generating  plant,  and  a  Bill  has  just  been  passed 
allocating  £1,430,000  for  the  second  portion.  It  has  also 
been  decided  to  increase  the  number  of  Commissioners  to 
four  and  to  appoint  a  permanent  chairman  of  the  Board, 
which  will  then  be  an  exact  copy  of  our  own  Commission.  The 
Government  expect  to  be  able  to  provide  about  75,000  kw.  by 
Jime,  1923,  and  energetic  steps  are  to  be  taken  to  carry  out 
the  complete  scheme  as  early  as  possible. 


Co-ORinXATION   AND    UNIFICATION. 

In  addition,  the  Commissioners  have  power  to  inquire  into 
and  report  on  the  stejis  that  should  be  taken  to  secure  the 
co-ordination  of  all  State  or  ])rivatcly-owned  electricity  under- 
takings in  Victoria,  and  to  obtain  such  standardisation  of  plant, 
equipment,  sy.stems,  frequencies,  and  pressures  as  will  admit 
of  efficient  interconnection.  They  are  also  required  to  rej)ort 
on  the  ])rospects  of  establishing  in  Victoria  new  industries 
requiring  large  quantities  of  chca[i  electrical  energy  and  as  to 
the  means  which  should  be  taken  to  encourage  the  use  of 
electricity,  especially  for  industrial  purposes.  This  mixture 
of  Sir  .loHN  Snell  and  Mr.  Beauchaim?  is  probably  only 
])ossible  in  a  young  country.  But  matters  do  not  stop  there. 
They  are  also  metaphorosed  into  a  kind  of  Water  Power 
Resources  Committee,  in  which  role  they  are  to  carry  out 
investigations  into  the  existence  and  extent  of  coal  deposits 
and  water  power  for  use  in  the  generation  of  electricity  ;  and 
finally  they  arc  charged  to  discover  the  safest  and  most 
.  economical  means  for  promoting,  establishing  and  improving 
works  for  the  generation,  supply  and  use  of  electricity  in  the 
State.  So  that  they  are  not  Ukely  to  qualify  for  the  unem- 
ployment dole  for  some  time  to  come.  But  they  may  even 
go  further  still,  for  they  have  power  to  construct  and  maintain 
any  electrical  undertaking ;  to  supply  electricity  to  any 
Commonwealth  or  State  Government  Department,  to  any 
public  body  or  institution  or  in  bulk  to  any  undertaker  or  any 
statutory  Corporation,  while  they  may  also  carry  on  any 
business  usually  associated  with  an  electrical  undertaking. 
Whether  they  will,  or  can,  exercise  all  these  powers  is  a  matter 
for  interesting  speculation,  but  apparently  in  Victoria  they 
are  not  so  frightened  of  innovations  or  of  bureaucracy  as  we 
are  here. 

Water  Power  Concessions. 

As  regards  water  power,  any  concession  for  its  \itilisation  is 
not  to  exceed  50  years,  which,  though  not  over  liberal,  is  much 
better  than  the  thirty  years  allowed  for  an  order  granted  to  a 
company  tmder  the  Electric  Light  &  Power  Act  of  1915. 
Finally,  we  notice,  with  some  curiosity,  a  power  "  to  make 
rules  for  or  with  respect  to  the  examination  and  licensing  of 
wiremen."  In  Australia,  South  Africa  and  elsewhere  there 
is  a  demand,  as  there  was  some  years  ago  in  this  country,  for 
the  licensing  of  wiremen  in  order  to  ensure  that  only  good  and 
efficient  men  may  be  employed  on  installation  work,  and  the 
same  idea  is  cropping  up  again  over  here.  This  would,  how- 
ever, seem  to  be  rather  a  matter  for  a  Trade  Association,  who 
have  means  of  weeding  out  incompetent  workmen  without  the 
aid  of  rules  or  examinations  than  for  a  body  such  as  the 
Commissioners. 

The  Necessity  of  a  Wise  Decision. 

It  will  be  seen  from  the  above  brief  outline  of  the  powers 
and  duties  of  the  Victorian  Electricity  Commissioners  that 
even  greater  importance  is  attached  to  a  good  and  cheap 
supply  of  electricity  for  industrial  purposes  than  in  this 
country,  and  that  existing  imdertak;ings  are  to  have  very  little 
say  in  bringing  this  desirable  state  of  things  about.  But  the 
work  is  going  to  be  arduous,  for  electricity  supjjly  grew  up 
gradually  in  the  State  with  very  little  control  of  the  voltage 
of  supply,  system  or  frequency,  the  result  being  that  there  are 
at  present  various  voltages  in  use,  though  the  standards  of 
430  volts  for  power  and  200  volts  for  hghting  purposes  are  now 
being  laid  down.  The  standard  system  is  the  three-phase,  with 
a  frequency  of  50  cycles.  At  present  the  Commissioners  are 
engaged  on  a  close  investigation  of  the  steps  which  should  be 
taken  to  secure  the  idtimate  co-ordination  and  unification  of 
aU  electrical  undertakings  in  Victoria,  but  no  definite  con- 
clusions have  yet  been  arrived  at,  though  a  report  is  antici- 
pated dtiring  the  year.  It  will  be  obvious  that  much  future 
progress  will  depend  on  a  wise  decision  on  this  point. 
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Propagation    of    Periodic    Currents 

Non-Uniform    Lines. 


over 


By    JOHN    R.    CARSON 

(American  Tslephone  and  Telesiaph  Co.) 


The  purpose  of  the  present  Paper  is  to  integrate  the  differ- 
ential equations  of  the  transmission  line  for  the  general  case 
where  the  line  parameters  (R,  L,  C,  G)  are  arbitrary  functions 
of  the  distance  x,  as  measured  along  the  line.  The  general 
case  is  of  some  theoretical  and  practical  importance  ;  further- 
more, the  method  of  solution  employed  is  of  interest  in  itself, 
as  it  furnishes  a  direct  and  simple  way  of  deriving  the  trans- 
mission line  formulae  for  the  usual  case  where  the  line  para- 
meters are  constants. 

We  start  with  the  differential  equations  of  the  line  voltage 
V  and  current  /  ;  in  usual  notation  these  are 

dVldx=-Z(:x)  .I=-Z  .1  .     .     .     .     {la) 

dIldx=-Y(x)  .V=-Y  .V     .     .     .     {lb) 

In  these  equations,  as  indicated  by  the  functional  notation, 
the  impedance  Z=ipL+R  and  the  admittance  Y=ipC+G 
are  in  general  arbitrary  functions  of  the  variable  x.  Steady- 
state  conditions  are  assumed  and  V  and  /  involve  the  time  t 
through  the  common  factor  exi){ipt)  which  is  omitted  for 
convenience. 

Integrating  la  and  lb  with  respect  to  x 

V=l\-rdx,Z.I {2a) 

'   n 


/=/n 


T^ 


(26) 


/  dx,Y  . 

.'o 

These  equations  are  now  in  form  for  solution  by  a  well- 
known  method  of  successive  approximations,  commonly  called 
the  Picard  process.  In  accordance  with  this  method  V  and  / 
are  the  limits  of  the  infinite  sequences 

FoFiF^  .    .  .  F„ 
where  the  successive  terms  are  defined  by  the  scheme 


.'  0 


dx.Z.I,-    h  =  V,-\  dx,Y  .V, 


J  0 


T 


.'  0 


If    the   indicated    operations 
resulting  solutions  are  : — 

F=Fo  Sr2n- 1 o^i'ii 


dx^Z  .  In-l        In  =  Io-  I    d^lY  .   Vn-1- 
J  0 

are   formally    executed    the 


where  the  / 
defined  by 


(3a) 

I=Ia  Is,n-V,Is,n-i, (3&) 

and  s  series  are  absolutely  convergent  and  are 


=  1 


■].' 


dXj^Z 


rX 

\    dx^  Y  .  Tn-i- 
J  0 


(4) 


The  summations  in  (4)  are  taken  from  «  =  0  to  w  =  infinity. 

If,  as  in  the  usual  case  of  the  telegraph  equation,  the  para- 
meters Z  and  Y  are  constants,  the  foregoing  solution  reduces 
to  the  usual  formulae.  To  show  this,  let  VZjY=K  and 
'VZY=m;  then  treating  these  quantities  as  constants  we 
have  at  once 


and 


2r2n  =  ^S2n=cosh  mx 
{llK)Zr.^n—i  =X2's2,i_i  =  sinh 


Zpsinh  mx 


F=  Focosh  mx—K 

1=1  a  cosh  mx—  -^  F^sinh  mx, 
K 


(5a) 
(.56) 


which  are  the  general  formulae  for  the  line  voltage  and  current 
in  terms  of  their  initial  values  at  x=0. 


Returning  to  the  general  case,  and  guided  by  the  form  of  the 
restricted  solution  (5«),  (.56),  let  us  now  introduce  Ijie  variables 
P,  K  and  A  which  we  shall  define  by  the  equations 

h^=2r2„jZs2n 

cosh  ^P=Zr2n  ■  ^So" C^) 

ij-2 .^^2"  •  ■^^a" — 1 

.^T2n  .  -^■'»2« — 1 

It  is  now  easy  to  show  that  equations  (3a),  (36)  expressed  in 
terms  of  P,  K,  and  H  become 

F=7*FoCosh  P-hK 

!,,.,„  (76) 


1 


/flCosh  P 


/gsinh  P 
Fosinh  P. 


(7«) 


h    "  hK 

These  equations  are  the  generalised  form  of  the  restricted 
solution  5a,  56,  into  which  they  degenerate  when  the  para- 
meters Z  and  Y  are  constants. 

A  French  Solution. 
In  connection  with  the  foregoing  solution  attention  should 
be  called  to  a  discussion  of  the  same  problem  by  C.  Ravut  in 
the  issue  of  May  8, 1920,  of  the  "  Eevue  Generale  de  I'Elec- 
tricite."  In  this  Paper  Ravut  arrives  at  a  solution  which  is 
formally  equivalent  to  equations  (7a)  (76),  but  whichis  valid  only 
when  the  line  parameters  are  subject  to  certain  rather  severe 
restrictions.  This  is  a  consequence  of  the  fact  that  Ravut's 
solution  requires  in  effect  the  expansion  of  the  parameters 
Z  and  Y  as  power  series  in  the  variable  x,  and  his  auxiliary 
functions  corresponding  to  the  r  and  s  series  of  the  present 
Paper  are  expressed  in  terms  of  the  derivatives  of  Z  and  Y 
with  respect  to  x  of  aU  orders  from  zero  to  infinity.  Compared 
with  the  present  solution  it  is  believed  that  this  has  distinct 
disadvantages  both  from  a  formal  mathematical  standpoint 
and  also  from  that  of  actual  numerical  solution.  In  the  first 
place,  Ravut's  solution  is  of  restricted  convergence  and  ex- 
cludes entirely  the  important  case  of  discontinuous  variation 
of  line  parameters,  whereas  the  present  solution  is  absolutely 
convergent.  Furthermore,  even  when  Ravut's  solution  is 
convergent,  its  computation  would  be  laborious  and  likely  to 
be  inaccurate.  The  present  solution,  on  the  other  hand,  is 
readily  and  accurately  computable  by  means  of  an  integraph, 
and  the  computation  is  no  more  difficult  for  irregidar  and  dis- 
continuous variations  than  for  those  which  follow  some  simple 
law.  The  advantage  attached  to  the  present  form  of  solution 
is  particularly  marked  in  the  case  where  the  sjsatial  variations 
are  rapid.  In  this  case  as  the  form  of  solution  shows,  the  effect 
of  the  variations  decreases  in  general  with  their  spatial  fre- 
quency, whereas  the  convergence  of  Ra\'Tit"s  solution  decreases. 

Case  of  Small  Variations  of  Line  Parameters. 

In  practical  problems  arising  in  connection  with  telephone 
and  telegrajah  transmission,  we  are  usually  interested  in  the 
case  where  the  variation  of  the  line  parameters  is  small  and 
fluctuates  about  a  mean  or  normal  value.  To  investigate  this 
case  it  is  convenient  to  write 

Z=Z^{l+z{x))=Z^{l+z) 
Y=Y,{l+y{x))=Y,{l+y), 

where,  as  indicated,  Zq  and  Fq  are  constants  and  s  and  y  are 

"functions  of  x.  We  now  consider  the  case  where  z  and  y  are 
small  compared  with  unity,  and  neglect  second  order  quan- 
tities  in   these   variables.     Writing   9iig=VZf)Y^   and   Kf)= 


VZf,;  I'd  and  defining  the  functions  Zjk  and  yjk  by 


x^ 

E 


Zjk 


(h-j)\{k-l) 


Vjk-- 


=  I    dxj 
.'  0 

/■■^-         x.^''-J{x-Xif- 
Mo      '(^-i)!  (i-1) 


z{x^) 


yi-ri), 
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it  is  easy  to  show  tliat,  to  a  first  approximation, 

n ! 
if  )'  is  even,  and 

rn  =  Kj'^^'  (l+Zm  +  Vin  +  hn  ■    •   •    +2"») 

A  on! 

if  rt  is  odd. 

It  is  now  a  simple  matter  to  sum  the  )■  and  s-  series,  as  pre- 
viously defined.  Omitting  the  detailed  work  which  [)resents 
no  difliculties,  we  get 

2's2„=(i-rf,)cosh  »»,,x-t-(rf2+(i3)sinh  wi(,.r 
Zr.,„=(l+dj)cosh  mf)X—{d2—d3)smh  iHqX 
KaIs2n-i={'i-  +  d^)!iinh7ngX-(do-d3)co&hmaX      .     (8) 

^^2'r,„_i=(l-(/,)sinh  mn.r4(c?2+'^3)cosh  m^x 

where  the  departures  (fj,  f/.,,  d^  are  defined  by 

di="j'(     dJ•^  sinh  2»(o*"i(2(^'i)- '/(■^'i)) 
^  J  II 

d„  =  -^i     rf^i  cosh  2wioXi(a(Xi)-?/(.fj))  .     .     .     (9) 

By  aid  of  equations  (8)  and  (9)  the  solutions  (3a),  (36),  and 
(7a),  (76)  are  expressible  in  terms  of  ?Mq,  Kq  and  the 
departures  d^,  j,  3. 

The  Case  of  the  Infinitely  Long  Line. 

The  foregoing  solution,  as  formulated  in  equations  (7«),  (76), 
is  not  immediately  applicable  as  it  stands  to  the  case  of  the 


infinitely  long  line.  To  deal  with  thi.s  case  we  remark  that, 
if  we  consider  a  point  x  sufficiently  far  out  on  the  line,  cosh  P 
and  sinh  /'  ajiproach  the  common  limit  exp  (P)  and  V  and  I 
both  tend  to  zero.  Consequently,  if  x  is  made  indefinitely 
large,  the  right  hand  sides  of  7a  and  76  iimst  ultimately  vanish, 
and  from  cither  of  these  e(juations  we  get 

Consequently  A'  is  the  characteri.stic  impedance  of  the  line, 
and  is  given  by  the  limit,  as  x  approaches  infinity,  of  the 
fraction  y,        y~ 

-i-' j?i  .  — -Non — \ 

This  takes  a  particularly  simple  form  for  the  case  of  small 
variations  considered  above  ;  sub.stitution  of  formula  (8)  for 
the  r  and  s  series  gives  for  the  characteristic  impedance  A 

A  =  (1  +  Z;)A„, 

where  /"■» 

lc  =  mA     dxM^i)-!/{T,))e--^"'^'.       .     (10) 
J  0 

This  equation  for  the  impedance  A  permits  of  some  inter- 
esting deductions.  For  example,  it  is  at  once  evident  that  the 
effect  of  the  variations  of  the  line  parameters  decreases  as  their 
distance  from  the  sending  end  of  the  line  increases,  as  we  should 
expect.  Again,  if  the  variations  are  periodic  in  one-half  the 
wave-length,  their  effect  on  the  characteristic  impedance  is 
cumidative,  and  variations  which  are  themselves  small  may 
result  in  large  impedance  irregularities.  This  effect  has  been 
experimentally  observed  in  actual  lines. 

The  foregoing  analysis  is  of  some  utility  in  a  number  of 
practical  problems.  Among  these  may  be  instanced  the 
following  :  (1)  The  characteristics  of  lines  whose  parameters, 
due  to  changes  in  the  spacing  of  the  ^N-ires,  change  discon- 
tinuously  at  frequent  intervals  ;  (2)  the  optimum  method  of 
splicing  up  cables  from  short  segments  which  may  be  supposed 
to  vary  irregularly  in  their  constants  by  small  amounts.  In 
so  far  as  the  consequent  impedance  irregularities  are  concerned, 
the  latter  problem  is  equivalent  to  that  of  minimising  the 
integral  k  of  equation  (10),  subject  to  any  restrictions  which 
may  be  imposed  by  practical  conditions. 


The   Electrification   oi    Main    Line   Railways   in 
Relation    to   Traffic   Working.* 


By    SIR    PHILLIP    NASH.    K.  C.M.G.,    C.B. 


One  of  the  principal  difficulties  in  forming  a  fair  judgment  of 
the  advantages  of  electrification  lies  in  obtaining  true  comparisons 
of  steam  and  electric  operation  from  actual  results.  Moreover,  so 
many  of  the  figures  which  can  be  consulted  are  those  of  performances 
of  new  up-to-date  electrical  equipment,  com]iared  with  steam 
locomotives  designed  many  vears  ago.  But  nearly  all  electrification 
can  be  shown  to  effect  some  direct  savings  in  money  over  steam 
operation,  though  only  in  special  cases  will  the  direct  savings  be 
sufficient  to  pay  interest  and  depreciation  charges  on  the  capital 
involved  and  to  leave  any  surplus  profit.  It  is  necessary,  therefore, 
largely  to  depend  upon  the  collateral  savings  and  benefits  to  justify 
the  expenditure  involved,  and  such  coUateral  savings  do  not  in- 
variably accrue  to  a  sufficiently  important  extent  in  main  line 
electrification. 

PRDtciPAL  Fields  for  Electrification. 
f  Broadly  speaking,  the  electrification  of  main  lines  can  only  be 
expected  to  show  direct  savings  when  traffic  is  very  dense,  and 
even  in  such  cases  the  most  favourable  conditions  for  electrification 
are  a  network  of  lines  covering  a  rather  limited  radius,  or  a  section 
of  line  where  the  volume  of  traffic  is  such  that  increased  line  capacity 
must  be  provided  if  steam  haulage  is  to  be  continued.  From  a 
traffic  working  point  of  view  the  principal  fields  for  electrification 
appear  to  be  short-haul  passenger  services,  the  operation  of  ter- 
minals of  large  cities,  freight  haulage  over  sections  of  line  having 
very  dense  traffic  or  heavy  gradients,  and  in  certain  large  yards  for 
freight  shunting  services. 

*  Abstract  of  a  Paper  read  beioro  the  Institute  of  Transport. 


Few,  if  any,  existing  railway  companies  can  contemplate  additional 
capital  expenditure  for  electrification,  except  for  short  distances 
under  special  conditions.  And,  in  fact,  no  time  could  be  more 
inopportune  than  the  present  for  the  financing  of  big  schemes  of 
railway  development  and  improvement.  On  the  other  hand,  the 
high  cost  of  skilled  labour,  the  liigh  cost  of  coal,  and  the  necessity 
for  conserving  supplies  of  fuel,  all  tend  to  strengthen  the  justification 
for  electrification. 

Another  important  aspect,  which  acts  as  a  deterrent  upon 
raih^ays  contemplating  electrification,  is  the  question  of  system  to 
lie  adopted.  One  of  the  most  disconcerting  factors  is  the  possible 
variations  which  exist  in  design,  maintenance  and  operation, 
affecting  the  generation  of  current,  distributing  and  contact  systems, 
voltages,  types  of  locomotives  and  other  general  features  affecting 
equipment.  Tliis  difference  in  systems  must  surely  involve  trouble- 
some questions  at  some  future  date,  but,  in  the  meantime,  a 
clear  view  is  difficult  as  to  which  system  it  is  best  to  adopt. 
It  is  clear  that  unless,  in  these  early  days  of  electrification  some 
regulations  are  laid  down,  we  shall  be'in  the  same  position  in  regard 
to  interchangeability  of  electrical  railway  equipment  that  we  are 
in  to-day  in  the  absence  of  uniformity  in  air  brakes,  loading  gauge, 
wagon  stock  and  other  matters,  which  position  is  restricting  pro- 
gress. 

The  Ar>v.\NTAGES  of  Electrification. 

The  principal  advantages  and  limitations  of  electrification  from 
the  traffic  working  point  of  \-iew  are  quicker  acceleration  and 
deceleration,  electric  power  can  be  shut  off  when  not  actually 
wanted  for  use,  an  electric  motor  can  take  a  larger  overload  tkaa  a 
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steam  locomotive,  due  to  the  higher  speed  attained  under  electric 
haulage,  a  higher  frequenc}'  of^trains  in  a  given  period  can  be 
reached  ;  rehef  from  amioyance  and  losses  due  to  smoke,  cinders, 
hot  gases,  &c.,  and  reduction  in  the  risk  of  losses  by  fire  from  these 
causes.  There  is  no  smoke  to  obscure  signals,  but,  on  the  other 
hand,  overhead  equipment  increases  the  difficulty  of  seeing  signals  ; 
coal  stages,  ash  pits,  turn  tables  and  water  installations  are  not 
necessary.  The  electric  locomotive  is  capable  of  a  much  higher 
mileage  per  day  than  a  steam  locomotive  ;  its  maintenance  costs 
are  lower  since  it  has  less  moving  parts,  and  it  can  work  for  con- 
siderably greater  jjeriods  between  heavy  shop  repairs.  Compared 
with  the  steam  locomotive,  there  are  no  losses  of  heat  by  radiation, 
no  fire  fighting,  washing  out  or  drawing  fires.  The  availaljility  of 
electric  current  is  convenient  for  other  purposes.  An  electric 
locomotive  can  be  designed  to  afford  a  greater  tractive  effort  than 
is  possible  for  a  steam  locomotive  for  the  same  axle  load  and  within 
the  same  loading  gauge.  As  long  as  rotary  motion  is  maintained, 
the  absence  of  "  pounding "'  in  electric  locomotives  enables  a  higher 
axle  load  to  be  taken  than  in  the  case  of  a  steam  locomotive,  without 
increasing  the  destructive  effect  on  the  road  bed.  The  electric 
locomotive  is  little  influenced  in  efficiency  by  extreme  cold,  nor 
does  its  performance  depend  on  the  skill  of  the  driver  to  the  extent 
which  is  the  case  with  steam  locomotives.  The  whole  weight  of  an 
electric  freight  locomotive  can  be  made  available  for  adhesive 
purposes. 

The  Limitations  of  Electuic  Ti;action. 

The  principal  Umitations  are  as  follows  : — 

An  electric  locomotive  is  not  capable  of  varying  its  speed  and 
tractive  effort  in  the  same  ready  manner  as  a  steam  locomotive. 
At  the  present  time,  the  number  and  diversity  of  types  of  electric 
locomotives  under  trial  act  as  a  deterrent.  The  highly  developed 
system  of  power  stations,  fine  equipment  and  electric  locomotives 
require  more  highly  speciaUsed  labour  for  their  proper  maintenance 
and  operation  than  is  necessary  with  steam  operation.  There  is  a 
greater  concentration  of  risk  both  in  maintaining  physical  con- 
tinuity of  services  and  in  the  relations  of  railways  to  labour.  In- 
duction and  electrolysis  are  Uable  to  cause  interference  and  damage. 
Electric  locomotives  can  only  be  used  where  rail  or  overhead  con- 
ductors exist.  The  transiiion  period  during  conversion  from  steam 
to  electric  haulage  offers  peculiar  difficulties  in  the  efficient  and 
punctual  operation  of  train  services.  In  order  to  get  the  fullest 
value  out  of  the  expenditure  on  electrification,  increased  frequency 
of  trains,  and  increased  train  load,  especially  with  goods  trains, 
coupled  with  a  reasonable  increase  in  speed,  are  essential.  To 
ensure  safety  in  the  handling  of  more  frequent  services  of  trains, 
adfUtional  expenditure  will  most  probably  be  involved  in  improved 
signalling.  To  maintain  the  high  frequency  of  trains,  fly-over 
junctions  or  tunnelling  will  be  involved.  To  enable  higher  freight 
train  loads  to  be  safely  handled  at  higher  speeds  the  fitting  of 
continuous  brakes  to  wagon  stock  may  have  to  be  undertaken, 
as  also  possibly  the  strengthening  of  draw  gear.  Steam  operation 
is  not  susceptible  to  complete  interruptions  as  is  the  case  with 
electric  operation.  It  vn\l  be  seen  that  some  of  these  limitations 
will  graduaOy  disappear,  or  be  mitigated,  as  electrification  becomes 
more  general  and  as  the  science  develops  with  increased  experience 
and  research. 

Short  Haul  Services. 

One  of  the  fornudable  difficulties  before  certain  main  fine  railway 
companies  is  that  of  terminal  accommodation  for  increasing  suburban 
traffic.  Main  fine  railway  companies  are  forced  to  provide  these 
expensive  terminals  for  long  distance  passenger  and  other  purposes, 
but  the  extension  of  the  same  terminals  for  the  purpose  of  accom- 
modating short-haul  traffic  caimot  go  on  indefinitely. 

From  the  main  line  rail-nay  point  of  view,  there  is  therefore  a 
limit  in  length  of  haul  of  suburban  traffic,  within  which  it  is  un- 
economical to  allow  and  much  less  to  encourage  the  use  of  these 
expensive  main  line  London  terminals.  Purely  for  the  purpose  of 
illustration,  the  short-haul  traffic  originating  within,  say,  8  miles  of 
some  of  the  London  main  line  termini  may  be  considered,  as  being 
the  class  of  traffic  which  is  the  principal  cause  of  congestion  and  for 
which  heavy  expenditure  on  terminal  extensions  would  not  be 
justified.  This  short-haul  traffic,  which  must  necessarily  entail 
low  fares,  is  the  class  of  business  for  which  tram  and  other  under- 
takings compete,  and  the  main  line  railway  companies  are  at  a 
disadvantage  in  that  respect  in  having  to  permit  the  use  of  their 
costly  terminals. 

Electrification  quickly  builds  up  a  big  traffic  as  far  out  as  a  30 
mile  limit,  A\hich  not  only  produces  a  heavy  peak  hour  travel,  but 
an  improved  all-day  load  curve.  It  is  in  the  direction  of  stimulating 
traffic  between,  say,  8  and  30  nules  from  their  termini  that  railway 
companies  may  be  expected  to  turn  their  attention. 


Elbcteification  Commekcially  Considered. 

Quicker  transit  for  short  distance  passengers  is  of  great  importance, 
especially  in  view  of  the  competition  with  road  velucles  and  trams. 
Main  fine  raUway  companies  have  to  consider  whether  electrification 
is  a  commercial  proposition  for  short-haul  traffic  and,  primarily, 
the  deciding  factor  must  be  the  density  of  traffic.  But  there  comes 
a  time  when  a  steam  operated  suburban  ser\ace  carinot  handle  the 
traffic  offering,  and  it  is  then  not  a  <|uestion  as  to  whether  the  cost 
of  operating  per  train  mile  will  be  less  imder  electrical  conditions,  but 
rather  as  to  whether  capital  expenditure  to  increase  the  steam  service 
is  any  greater  than  that  necessary  to  convert  from  steam  to  electric 
haulage. 

The  actual  cost  of  working  steam  and  electrical  trains  of  similar 
seating  capacity  for  Ihe  same  number  of  train  miles  per  hour  on 
suburban  gervices  used  to  be  in  favour  of  steam,  but  with  the  present 
high  cost  of  fuel  and  operating  expenses,  it  is  doubtful  Avhether  steam 
operation  can  now  be  cheaper,  even  where  density  is  not  very  great, 
and  certainly  not  where  the  density  is  high.  Electrification  can  offer 
40  to  45  trains  per  hour  over  the  same  metals,,  when  not  confined 
to  a  single  terminus.  Steam  operation  cannot  reach  these  figures.  If 
the  additional  fine  and  receiving  facilities  were  pro\-ided  to  permit 
of  the  same  servnce  with  steam,  and  if  such  expenditure  were  to  be 
debitable  entirely  to  the  suburban  service,  the  cost  per  train  mile  of 
steam  operation  would,  under  formei-  conditions,  have  been  as  great, 
if  not  greater.     To-day  it  will  certainly  be  greater. 

Electrification  on  the  multiple  miit  system  is  therefore  to  be 
advocated  as  a  means  of  providing  the  additional  facilities  required 
for  suburban  traffic,  but  the  full  jjossibilities  of  steam  operation  for 
this  class  of  traffic  should  not  be  ignor^'d.  The  Great  East 'rn 
Railway  Company  have  probably  got  the  most  acute  suburl>an  traffic 
problem  of  any  railway  company  in  the  Kingdom,  and,  before 
embarking  on  a  necessarily  enormous  expenditure  in  electrificatiim, 
have  been  able  to  increase  their  steam  service  on  certain  sections  to  a 
remarkable  extent.  This  has  been  achieved  by  a  close  study  of 
every  incident  of  steam  operation,  by  the  eUmination  of  every  possible 
cause  of  delay,  and  by  capital  expenditure  on  works  which  can  im- 
prove, ease,  or  assist  the  expeditioas  handhng  of  traffic. 

It  is  doubtful  whether  more  expeditious  movement  of  steam  trains 
in  and  about  passenger  terminals  could  be  obtained  than  is  at  i^resent 
done  every  day  in  some  London  termini.  These  movements  have 
been  developed  to  a  surprising  extent,  and  do  not  take  place  to  the 
same  extent  in  other  countries.  At  Liverpool  Street  station,  about 
1,200  trains  a  day  are  dealt  with  under  "  steam  "'  conditions,  which 
is  probably  the  largest  single  terminal  movement  in  the  world. 

Main  Line  Servicbs. 

A  very  careful  study  is  necessary  to  determine  whether  the 
operating  results  can  justify  the  expenditure  on  the  electrification 
of  main  fines.  The  justification  ^vill  dejiend  primarily  on  the  traffic 
density,  and  the  savings  will  not  exactly  be  those  of  the  difference  in 
cost  of  operation  as  between  steam  and  electricity,  )_>ut  rather  the 
effect  this  will  have  on  the  capital  expenditure  on  the  imdertaking  as 
a  whole. 

The  efimination  of  train  stops  for  locomotive  purposes,  inseparable 
from  steam  traction,  is  a  valuable  advantage.  On  the  Newport- 
Shildon  branch  of  the  North  Eastern  Railway,  7  per  cent,  of  the  total 
freight  engine  hours  is  absorbed  in  locomotive  duties  for  electric 
locomotives  as  against  25  per  cent,  for  steam  locomotives  on  similar 
services.  The  electric  locomotive  is  capable  of  performing  a  much 
higher  mileage  per  day  than  the  steam  locomotive. 

For  instance  on  the  Harlowton  and  Avery  Section  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway,  which  section  is  440  miles  long, 
•vvith  one  intermediate  engine  depot,  and  over  which  express  pas- 
sengers and  general  services  are  worked  on  regular  schedules,  electric 
locomotives  do  440  miles  per  day  and  are  subject  to  inspection  after 
not  less  than  3,000  miles  or  not  more  than  5,000  nnles.  Records 
show  that  engines  have  worked  continuously  on  this  section  for  766 
miles.  On  the  Norfolk  and  Western  Railway  of  America  certain 
mineral  fines  are  worked  electricaUy.  Since  electrification,  the  average 
speed  of  these  trains  has  been  increased  from  6  to  14  miles  per  hour, 
and  five  electric  locomotives  do  the  work  of  17  steam  locomotives. 

The  maintenance  costs  of  an  electric  locomotive  are  claimed  to  be 
considerably  lower  than  those  of  a  steam  locomotive.  With  the 
former  there  are  fewer  parts  requiring  costly  repairs,  and  an  electric 
locomotive  only  depreciates  when  it  is  actuaUy  rmming.  On  the 
basis  of  fuel  consumption  there  is  also  a  very  large  saving  in  favour 
of  the  electric  locomotive,  while  regenerative  control  is  also  a  decided 
advantage  on  hillj^  sections,  and  by  avoiding  excessive  wear  and  tear 
of  brake  blocks,  overheating  of  tyres,  &c.,  reduces  the  maintenance 
cost  of  permanent  way. 

Shunting  Operations. 

Statistics  show  that  of  th^  total  freight  engine  mileage,  no  less  than 
41  per  cent,  is  occupied  in  shim  ting.     Of  tins  26  per  cent,  is  performed 
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by  regular  shunting  ongiiios,  and  1.')  per  rent,  by  train  engines. 
In  the  diroction  of  reducing  the  co.st  of  the  process  of  shunting 
eleetrilleation  olfers  po.ssibihties.  The  results  of  a  test  of  shunting 
by  steam  locomotives  carried  out  by  the  London,  Brighton  and  South 
Coaot  Hallway,  who  are  studying  the  question  of  electrification  of 
shunting  yards,  is  interesting.  Tests  were  taken  at  several  dillcrcnt 
yai-ds,  and  the  following  was  the  average  performance  of  a  steam  yard 
shunting  engine.  During  a  jjeriod  of  4;i5  minutes,  190  minutes,  or 
43  per  cent.,  weiv  s|j»Mit  standing,  and  24;)  minutes,  or  'il  per  cent., 
moving.  During  121  of  the  245  minutes,  the  regulator  was  oj)on. 
Therefoi-e,  steam  was  only  being  used  for  28  \V!t  cent,  of  the  time, 
but  the  engine  was,  of  course,  consuming  coal  during  the  whole  time. 
The  average  s])eed  of  the  test  worked  o\it  at  2-71  miles  per  hour  for 
the  whole  pcrioil. 

There  remains  the  (piestion  of  shunting  by  train  engines,  in  the 
event  of  nuiin  line  electrilication  taking  place.  The  electritication 
of  all  the  sidings  connected  with  a  railway  is  clearly  not  practicable, 
and  it  seenis  that  tlie  electric  locomotive  will,  when  nctcssary,  have 
to  carry  a  battery  equipment,  in  the  form  of  a  tender,  to  enable  it 
to  work  away  from  the  fixed  equipment. 

The  FrND.\MENT.\L  Question. 

The  fundamental  question  is  whether  the  substitution  of  electric 
for  steam  haulage  for  the  purpose  of  traffic  working  is  warranted  by 
increased  efficiency,  or  by  increased  jiroduction  of  movement,  and, 
finally,  whether  it  is  financially  ])racticable,  bearing  in  mind  that 
electric  installations  involve  higher  cost  than  steam,  and  there  must 
be  a  scrapping  of  existing  plants. 

The  wholesale  electrilication  of  the  railways  of  the  country  or 
even  the  electrification  of  the  whole  of  any  one  railway  is  obviously 
neither  practicable,  nor  desirable,  beaing  in  mind  the  cost  and 
results  to  be  obtained.  The  doom  of  the  steam  locomotive  has  not 
been  sounded.  These  facts  should  not,  however,  discourage  any 
advocate  of  electrification,  as  gradually,  where  justified,  electritication 
will  slowly  but  surely  take  place,  and  there  is  a  large  and  profitable 
field  for  both  electrical  engineers  and  manufacturers. 

The  traffic  of  the  country  is  not  going  to  remain  stagnant,  and  rail- 
way managers  will  continue  to  consider  the  continual  growth  of 
facilities  to  cOj)e  \xith  inci-eased  business,  and  prevent  congestion, 
slowing  down,  and  even  paralysis.  Suburban  electrification  offers 
great  opportunities  for  obtaining  increased  earnings  \vith  prospects 
of  giving  a  reasonable  return  on  new  capital,  and  this  should  encour- 
age railway  companies  to  tackle  judicious  electritication  roimd  the 
great  centres  of  traffic  and  about  our  larger  cities.  Later  on,  when 
electric  working  has  to  be  extended  to  main  Unes,  the  task  is  more 
straightforward  and  the  burden  of  capital,  for  which  interest  has  to 
be  found,  wU  be  lightened. 


DISCUSSION. 

Anyone  who  doubts  the  interest  of  railway  officials  in  the  question  of 
electrification  would  have  had  those  doubts  set  at  rest  by  a  visit  to  the 
meeting  of  the  Institute  of  Transport  at  which  the  above  Paper  was 
lead.  The  "  Civils  "  theatre  was  crowded,  and  both  the  Paper  and  the 
subsequent  discussion  were  followed  with  the  greatest  appreciation. 

Sir  Hekbert  Walker  (London  &  South  Western  Railway),  in  intro- 
ducing Sir  Philip  Nash,  said  that  he  was  certain  electrification  could  now 
save  the  railways  money  and  bring  with  it  increased  traffic  and  cheaper 
operation.  His  own  experience  had  been  that  while  the  cost  of  operating 
electrified  Unes  diiring  the  last  few  years  had  increased  by  100  per  cent.. 
the  increase  in  the  operation  of  the  steam-worked  lines  was  over  200 
per  cent.,  and  though  this,  of  coui-sc,  applied  to  suburban  lines  only,  the 
figures  were  worth  consideration. 

In  openind  the  discussion  which  followed  the  readin!»  ot  vhe  Paper, 
Sir  .Ions  AsPiXALi,  said  that  electrification  was  nowadays  purely  a 
iiuestion  of  capital  cost,  for  while  in  1905  it  was  possible  to  provide 
clectri''al  eqviipment  at  the  cost  of  £1.5,000  per  mile,  at  the  present  time 
the  sum  required  would  be  nearer  £40,000  per  mile,  or  in  other  words, 
completely  to  electrify  our  cNisting  railway  systems  would  require  a 
sum  equal  to  two-thirds  of  the  present  cajiital  account.  It  was  obvious 
then  that  electrification  would  have  to  proceed  Uttle  by  little,  and  his 
opinion  was  that  great  advantages  would  he  obtained  by  electrifying 
shunting  yards  forthwith  and  follomng  with  goods  trains.  Sir  PhiUp 
Mash  had  made  a  gi-eat  point  of  terminal  congestion,  but  it  was  a  matter 
for  consideration  whether  in  future  terminals  would  not  have  to  be 
avoided  altogether,  by  putting  them  underground  and  providing  running 
round  loops.  Sir  PhiUp  had  rightly  callecl  attention  to  the  advantages 
of  regenerative  control,  and  such  a  system  would  be  of  great  use  on  such 
lines  as  those  to  be  found  in  the  mining  districts  of  South  Wales, where 
the  load  wa«  all  in  one  dirf-ctiou  and  that  downhill. 

Sir  Wllliam  Forbes  (Ix)ndon,  Brighton  &  South  f'oast  Railway)  said 
that  his  experience  had  been  that  wliile  electrification  brought  with  it 
I  ")<)  per  cent,  increase  in  traffic  it  meant  2(X)  per  cent,  increase  in  money. 
A  scheme  was  now  ready  for  forwarding  to  the  Ministry  of  Transport 
for  the  electrification  of  the  entire  main  line  between  London  and  Brighton. 
When  this  was  carried  out  they  hoped  to  obtain  a  saving  on  operating 
exoensesof  l>  to  7  per  cent.,  takingthe  1920  figures  asa  basis,  and  without 


rcgai-d  to  any  increased  traffic  wliich  would  undoubtedly  accrue.  Elec- 
trification was  a  necessity  at  the  present  time,  but  the  railway  companies 
must  receive  .some  help  to  enable  them  to  carry  it  out. 

Sir  I'niLir  U.awson  said  that  given  certain  conditions  his  experience 
on  both  the  London  and  South  Coast  Railway  and  the  tireat  Eastern 
Railway  showed  that  electrification  was  worth  while  finan<ially  even 
now.  Unless  in  fact  capital  was  found  for  the  purjiosc  railways  would 
be  \inalilc  to  deal  with  the  incrca«'d  traffic,  whieh  traffic  could  only  be 
dealt  with  electrically.  The  terminal  facilities  at  Victoria  and  l^ondon 
Bridge  had  been  inci-eased  over  100  per  cejit.  by  electrification,  though 
tlie  limit  had  been  reached  with  steam  oi)eration. 

Sir  ViNCB.N'T  Raven  said  that  electric  traction  on  the  North  Eastern 
I'ailway  had  been  entirely  satisfactory.  On  the  Shildon -Newport 
section  they  had  been  able  to  replace  13  heavy  steam  locomotives  by 
five  electric  locomotives,  and  the  maintenance  cost  of  the  latter  was  only 
iilxmt  one-thii-d  of  the  former  charges.  Electrification  was  intimately 
l)ouiid  u])  with  lat)i>ur  questions,  for  as  wages  were  unlikely  to  come  down 
the  number  of  men  employed  would  have  to  be  reduced.  Electrification 
would  eniible  this  to  Ijc  done  by  reducing  train,  shed  and  other  similar 
staffs.  He  thought  that  too  much  had  been  made  of  the  capital  question, 
as  a  good  deal  of  the  expense  of  the  change  over  should  be  allocated  to 
revenue.  He  was  in  favour  of  railway  companies  not  building  their 
own  power  stations  but  obtaining  their  energy  from  the  supply  authority. 

Mr.  C.  H.  Mer7.  said^that  as  regards  electric  traction, the  same  course  was 
likely  to  be  followed  as  with  power.  At  present  no  factory  was  complete 
without  electric  power,  owing  to  the  great<>r  ease  and  facility  with  which 
it  could  be  applied.  In  considering  this  matter  everyone  connected  with 
the  railways  should  take  a  hand,  and  a  closer  study  of  the  problems  by 
non -electrical  peojile  was  veiy  necessary. 


Electricars    Electrics    for    Municipal 
Transport. 


During  the  past  eighteen  months  we  undci-stand  that  Messrs.  Electri- 
cabs,  Ltd.,  have  been  engaged  in  very  considerable  experimental  and 
research  work  in  connection  with  the  needs  of  the  Municipal  Engineer 
and  Surs-eyor.  One  of  the  results  of  their  energies  is  depicted  in  the 
accompanying  illustration. 

It  is  considered  by  its  manufacturers  that  this  electric  vehicle  is  the 
nearest  approach  that  has  yet  been  reached  to  the  ideal  municipaj  wagon. 
Perhaps  two  of  the  most  difficult  requirements  of  the  refuse  collecting 
wagon  are: — (1)  Adequate  carrying  capacity;  (2)  Keeping  the  body 
sufficicntlv  low  to  enable  the  filler  to  work  without  the  use  of  a  ladder. 


New  Municipal  Electric  Wagon. 


Number  one  is  a  very  difiicult  factor,  owing  to  the  different  conditions 
which  obtain  in  each  town,  but  its  importance  is  apparent  when  it  is 
considered  that  no  vehicle  can  be  earning  anything  for  the  owner,  while 
it  is  standing  idle  being  loaded.  It  is,  therefore,  essential  to  determine 
the  correct  carrying  capacity  of  the  vehicle  in  order  to  avoid  wasting  the 
time  of  the  vehicle  on  the  one  hand  and  wasting  the  time  of  the  fillers 
on  the  other.  In  practice,  it  ha^  been  generally  fomid  that  the  40  to  5<J 
cwt.  Edison  Accumulator  Wagon  is  the  most  economical  unit  to  employ 
for  this  class  of  work. 

With  regard  to  number  two,  it  is  almost  unnecessary  to  say  tha' 
while  the  old  method  of  using  a  ladder  to  load  the  van  with  the  horse- 
drawn  vehicles  was  tolerated,  it  is  absolutely  ruled  out  in  the  case  of 
mechanically  propelled  vehicles,  doing  to  the  enormous  waste  of  time 
involved. 

In  the  case  of  the  wagon  we  are  referring  to  Messrs.  Electricars, 
Limited,  have  been  successful  in  keeping  the  loading  line  sufficiently 
low,  as  it  is  only  5  ft.  from  the  ground,  which  means  loading  from  the 
curb  at  a  height  of  4  ft.  8  in. 
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Temperature  Limits  of  Large  Alternators. 


DISCUSSION  AT  LEEDS. 

A  meeting  of  the  North  Midland  Section  of  the  Institution  of 
Electrical  Engineers  was  held  at  Leeds  on  February  8th,  at  which 
Mr.  G.  A.  Juhlin's  Paper  on  "  Temperature  Limits  of  Large 
Alternators  "  was  discussed.  An  abstract  of  the  Paper  was  given 
in  our  issue  of  January  28th. 

Mr.  W.  M.  Selvey  said,  listening  to  the  Paper,  he  felt  that  Mr. 
JuhUn  was  breaking  the  news  that  in  relying  on  thermometer 
temperatures  for  alternators  we  had  actually  been  getting  in  the 
interior  of  the  machine  temperatures  of  the  order  of  those  which 
he  (the  author)  was  now  suggesting  should  be  used.  If  this  was 
the  impression  which  Mr.  Juhlin  wished  to  convey,  he  was  absolutely 
justified  in  asldng  that  it  should  be  recognised.  The  generators 
coupled  to  the  earUer  turbines  were  always  built  with  high  overload 
capacities,  so  that  they  could  be  run  continuously  without  damage. 
At  present,  machines  very  quickly  burnt  out  if  run  for  any  consider- 
able period  on  any  overload.  To-day,  also,  machines  were  running 
at  higher  speeds  than  before.  This  meant  less  material  for  a  similarly 
rated  machine,  hence  the  same  amount  of  heat  had  to  be  got  rid 
of  from  a  smaller  mass  of  material.  Good  electrical  insulation  was, 
generally  speaking,  good  heat  insulating  material.  If,  then,  our 
insulation  could  be  made  to  stand  nearly  any  temperature  likely 
to  obtain,  our  old  pre-occupation  about  temperature  would  go  by 
the  board.  Formerly,  temperature  limits  had  been  laid  dowii 
because  of  the  deteriorating  action  of  the  heat  on  the  insulation. 
It  was  difficult  suddenly  to  take  up  the  view  that  the  temperature 
would  not  matter  could  we  have  the  entire  insulation  heat  resisting, 
and  Mr.  Juhlin  had  adopted  a  reasonably  cautious  attitude.  It 
was  doubtful  whether  the  necessary  measurements  could  be  made 
accurately  with  the  temperature  detector-  or  whether  it  could  be 
used  without  weakening  the  insulation  of  the  machine.  Dealing 
with  the  difference  between  6.000  and  11,000  volt  machines,  the 
author  apparently  expected  higher  temperatures  at  a  higher  voltage. 
A  larger  machine  with  more  insulation,  less  copper,  a  higher  density 
and  higher  loss  would  be  necessary,  and  there  would  also  probably 
be  an  appreciable  difference  in  output  per  pound  of  material. 

Calculations  Versus  Test  Results. 

Mr.  F.  Creedy  said  he  had  never  been  able  to  get  any  calculations 
which  agreed  with  tests,  and  that  he  would  like  to  know  Mr.  Juhlin's 
experience  in  this  respect. 

Mr.  O.  Spurr  said  that  in  specifjdng  temperatures  the  operating 
engineer  was  only  playing  for  safety.  Other  causes  of  breakdown 
besides  those  mentioned  by  the  author,  were  bad  workmanship 
in  assembling,  assembling  under  bad  conditions  and  transport 
difficulties.  No  matter  how  careful  winders  were  they  were  some- 
times asked  to  work  under  such  adverse  conditions  that  it  was 
practically  impossible  to  turn  out  a  good  job.  Even  in  the  shops 
too  much  care  could  not  be  taken  on  big  machines.  A  coil  could 
be  so  easily  damaged  and  the  damage  might  not  be  seen  nor  its 
effects  appear  until  later.  The  final  word  had  not  been  said  on 
air  washers,  and  the  question  of  refrigerating  the  air  after  washing 
must  be  considered. 

Mr.  J.  D.  Bailie  pointed  out  that  in  the  tests  carried  out  by  Mr. 
Juhlin  the  heating  had  been  applied  continuously  to  the  test  bars. 
He  would  have  liked  to  have  seen  results  of  experiments  in 
which  it  had  been  applied  intermittently.  Rigidly  clamping  the 
end  turns  might  be  detrimental  owing  to  the  exjpansion  of  the 
coils.  If  new  and  higher  temperature  limits  were  adopted  rotor 
sizes,  and  hence  peripheral  speeds,  could  be  reduced.  He  had  always 
been  nervous  of  wet  air  filters  and  his  feehng  was  at  the  present  for 
air  coolers. 

Mr.  G.  A.  Juhlin,  in  reply,saidthatif  a  record  of  the  internal  tem- 
peratures of  machines  operating  to-day  could  be  obtained,  it  would 
be  found  that  the  average  would  be  very  near  what  he  was  putting 
forward.  The  majority  of  designers  were  of  the  same  mind  as 
himself  on  this  matter.  In  the  early  days  machines  were  designed 
for  close  regulation.  The  stator  was  not  loaded  up,  and  though 
the  rotor  was  fairly  loaded,  it  did  not  have  to  withstand  a  big 
increase  in  current  density  under  considerable  overload.  To-day 
this  was  not  so.  Though  higher  speeds  meant  better  cooling, 
the  problem  of  getting  rid  of  the  heat  was  made  more  difficult. 
It  was  at  present  not  commercial  to  use  mica  alone.  A 
little  of  some  other  substance  had  to  be  used,  though  this  little 
was  being  continually  cut  down.  Something  better  had  been 
evolved  not  in  the  way  of  insulation  but  in  the  method  of  manu- 
facture, and  it  was  possible  to  get  33  to  50  per  cent,  more  material 
into  the  same  space  as  the  mica  test  wraps  referred  to  in  the  Paper. 
That  meant  getting  rid  of  bonding  material,  eliminating  all  air 


spaces,  and  thus  approaching  nearer  an  ideal  condition  for  that 
insulation  material.  The  impression  that  there  was  a  higher 
temperature  hmit  for  11,000  volt  than  for  6,000  volt  machines 
was  erroneous,  but  with  equal  external  thermometer  temperatures 
the  11,000  volt  machine  would  have  a  higher  internal  temperature. 
The  6,000  volt  macliine  had  slightly  more  material  in  it,  so  that  the 
output  per  pound  of  material  was  little  altered. 

DISCUSSION  AT  BIRMINGHAM. 

Mr.  Juhlin's  Paper  was  also  discussed  at  Birmingham  on  Feb- 
ruary 2nd. 

In  opening  the  discussion.  Dr.  G.  Kapp  said  that  in  his  opinion 
the  most  important  matter  was  not  to  get  cheaper, but  safer, machines, 
and  safer  machines  involved  an  exact  knowledge  of  the  heating  con- 
ditions. He  could  not  agree  that  the  use  of  a  thermometer  was  the 
simplest  and  easiest  method.  Anyhow  it  was  misleading.  It 
was  essential  to  know  the  actual  temperature  at  the  hot  spot,  and 
this  necessitated  a  detector  actually  at  the  hot  spot.  A  null  method 
of  determining  hot  spot  temperature  suggested  by  him  consisted  in 
using  in  the  outside  circuit  a  couple  of  the  same  material  as  that 
embedded  in  the  machine  at  the  hot  spot.  The  outside  couple  was 
immersed  in  a  liquid  which  could  be  heated  until  a  galvanometer 
gave  zero  reading.  The  outside  couple  was  then  at  the  same  tem- 
perature as  the  embedded  couple,  and  its  temperature  could  be 
accurately  measured. 

Major  A.  M.  Taylor  suggested  a  method  of  deducing  the  hot 
spot  temperature  indirectly  from  observations  on,  first,  the  increase 
of  resistance  of  the  whole  circuit  due  to  the  combined  action  of  the 
normal  part  and  the  hot  spot  part,  and  then,  the  increase  of  resis- 
tance in  the  complete  curcuit  when  the  hot  spot  was  not  active 
(as,  for  example,  when  the  stator  was  cool).  To  carry  out  the  sug- 
gestion it  was  necessary  to  know  the  proportion  of  the  length  of  the 
circuit  covered  by  the  hot  spot. 

The  Only  Sure  Method. 

Mr.  A.  T.  Bartlett  said  that  as  regards  the  use  of  temperature 
detectors  this  was  the  only  sane  way  of  running  plant.  In  the  case 
of  a  power  house,  if  a  set  was  started  up  cold  and  the  steam  end  was 
capable  of  deaUng  with  a  certain  overload,  the  generator  could 
also  be  overloaded  for  a  time  if  the  detector  showed  that  the  safe 
temperature  was  not  exceeded.  In  his  opinion,  ascertaining  tem- 
peratures by  balancing  methods  was  wrong.  The  power  house 
attendant  already  had  enough  to  do,  and  all  detector  instruments 
should  be  of  the  inspeetional  type. 

Mr.  W.  J.  Line  said  that  it  appeared  to  follow  from  the  mechan- 
ical tests  described  by  the  author  that  breakdown  under  high 
voltage  might  be  expected  to  occur  at  the  same  place  as  mechanical 
breakdown,  namely,  where  the  insulated  conductor  left  the  slot. 
He  believed  it  was  a  fact  that  breakdowns  did  occur  more  frequently 
at  this  point  than  elsewhere.  But  he  questioned  whether  it  could 
be  inferred  that  electrical  failures  occurred  where  mechanical  failures 
occurred  due  to  bending  of  the  insulated  conductor  at  its  point  of 
emergence  from  the  slot.  In  connection  with  the  results  of  some 
dielectric  and  other  tests  made  some  years  ago  by  Wilson  and 
Mitchell,  it  was  suggested  that  as  the  density  of  the  dielectric 
force  at  the  ends  of  the  slots  in  whicli  the  coils  were  embedded  was 
considerably  increased  the  ends  of  the  slots  should  be  rounded,  and 
this  suggestion  seemed  worthy  of  consideration. 

Gradual  Development  v.  Immediate  Increase. 
Dr.  M.  Kahn  said  he  favoured  gradual  development  rather  than 
an  immediate  increase  of  temperature  limits.  All  firms  building 
large  units  and  many  operating  engineers  were  alive  to  the  question, 
and  data  and  experience  were  continuously  increasing.  The  question 
was  not  an  urgent  one,  as  it  was  quite  possible  to  produce  the  sizes 
at  present  required  within  the  limits  of  a  total  working  temperature  of 
120°C.  Manufacturing  and  operating  engineers  who  had  to  rely  on 
these  units  for  a  large  proportion  of  the  load  had  no  interest  in 
running  risks.  The  accumulation  of  experience  would  naturally 
tend  to  lead  to  a  development  up  to  a  safe  limit  in  course  of  time. 
A  point  not  mentioned  by  Mr.  Juhlin,  which  might  conceivably 
determine  the  safe  temperature  limit,  was  the  expansion  of  the  long 
coils  in  large  machines. 

DISCUSSION  AT  NEWCASTLE. 

Mr  Juhlin's  Paper  was  also  discussed  at  Newcastle  on  Feb- 
ruary 14th. 

Mr.  E.  Fawsett  was  pleased  to  hear  that  the  use  of  thermometers 
for  the  measurement  of  alternator  temperatures  was  now  entirely 
superseded.    With  the   use  of  embedded  temperature  detectors, 
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however,  there  was  always  the  fear  that  there  might  bo  hotter  spots 
than  tha'  when-  the  detector  was  cmbeililcd,  and  the  [lositions  imisl, 
thei-ofoi-e,  be  cliosen  with  eare.  The  imieaso-in  resistance  method 
was  also  pi-eferablo  to  thermometers  and  wmild  give  a  fair  indicatioji 
of  the  maximum  teTuperature  of  tlie  machine  if  the  design  was  good, 
and  if  a  cooling  curve  for  the  machine  was  available  and  the  tem- 
peratures obtained  by  iho  resistance  method  were  plotted  back 
allowing  for  the  time  interval.  A  continuous  indication  of  the  tem- 
perat\ire  of  a  machine  would  bo  of  the  utmost  vabio  at  times  when 
it  was  desired  to  run  on  overload.  Tho  manufacturer  should 
specify  the  temj)erature  linut  which  a  machine  could  stand,  and, 
having  si)Ocilied  it,  should  be  prepared  to  stand  l)y  the  sjiccilication 
and  accept  responsibility  for  the  behaviour  of  the  machine  up  to 
that  tem])eratvue. 

The  Advant.\oks  of  Higiikr  TKiirKRVTiTiE  Limits. 

Mr.  T.  C.VRTEK  objected  to  the  author's  expression  of  tho  thermal 
conductivity  in  the  terms  of  the  numlx-r  of  watts  lost  per  cubic  inch 
as  no  lateral  dimensions  were  specitied.  It  should  be  specified  as 
the  number  of  watt-s  transmitted  through  1  in.  length  of  the  material 
having  a  cross-section  of  1  sq.  in.,  which  was  not  necessarily  the 
same  thing.  Regarding  the  advantages  to  be  gained  from  the 
adoption  of  higher  temjierature  limits  the  statements  made  in  the 
Paper  were  rather  vague  and  some  quantitative  statement  was 
required.  The  present  lower  temperature  limits  were  on  the  safe 
side,  and  although  some  |)eople  were  prepared  to  accept  the  higher 
limits  the  majority  had  still  to  be  educated. 

Mr.  \V.  X.  W.MTK  said  machines  could  not  l)e  worked  on  the  basis 
of  a  fixed  load  rating,  as  the  load  which  the  machine  could  carry 
was  dependent  upon  the  ultimate  temperature  attained  wliich,  of 
courae,  varieel  with  the  temperature  of  the  air  prevailing.  The 
j)Osition  of  the  thermo-couples  in  the  machine  required  careful 
determination.  In  one  instance  the  thermo-couple  thought  to  be 
in  the  hot  spot,  registered  40  ('.  with  the  machine  on  load,  when 
the  load  was  cut  off  and  the  fan  stopped  the  temperature  rose  to 
92-7°0.,  and  when  the  machine  came  to  a  standstill  the  temperature 
was  79-5°C.  measured  by  thermometer,  and  72-5°C.  measured  by 
resistance.  The  necessity  for  the  measuring  irLstrument  being  as 
simple  as  possible  ruled  out  the  resistance  method  and  also  ruled 
out  the  neutral  zero  thermo-couple  method. 


Mr.  (!.  H.  D.wisoN  remarked  that  thermo-couples  were  now 
generally  accepted  as  means  of  temperature  mea.suremcnt,  and 
improv('ments  in  machine  design  had  largely  removed  the  troubles 
of  hot  spots.  Regarding  the  limiting  temjierature  for  the  mica 
insulation  more  conisideration  should  be  given  to  the  limiting  tem- 
perature of  the  (il)rous  material  and  shellac  used  to  hold  the  mica 
together,  and  attention  should  be  given  to  the  discovery  of  better 
binding  materials.  High  voltage  machines  were  always  safer  than 
low-voltage  machines,  as,  owing  to  the  tliicker  insulation  employed, 
they  were  better  able  to  witlLstand  the  shocks  and  surges  encoun- 
tered on  a  commercial  sj'stem. 

Higher  Voltage  Machines. 

Mr.  K.  M.  Longman  was  another  speaker  who  favoured  the  higher 
voltage  machines  because  of  the  greater  iirsulation.  If  machines 
were  to  be  run  to  the  specification  suggested  there  would  be  no  over- 
load capacity  and  the  very  best  workmanship  in  all  joints  would  be 
necessary.  Any  carbonisation  of  the  insulation  would  allow  move- 
ment and  the  shocks  of*  the  system  would  give  rise  to  pounding  of 
the  insulation,  so  weakening  the  mica. 

i\Ir.  J.  R.  JJeard  inquired  whether  any  machines  had  been  run  at 
the  B.E.8.A.  rating  for  any  length  of  time. 

Mr.  G.  A  JuiiLiN  (in  reply)  said  it  was  preferable  to  si^ecify  a 
machine  should  stand  a  temperature  of  160'C.  than  to  sjiecify  that 
it  should  have  a  temperature  rise  of  40'C.,  because  the  latter,  de- 
pending upon  the  air  temperature,  conveyed  no  meaning.  The 
binding  material  in  the  insulation  was  certainly  of  great  importance 
and  the  amount  of  such  binding  material  was  now  being  consider- 
ably reduced,  all  mica  insulation  being  put  on  under  heat.  In  view 
of  the  enormous  number  of  layers  of  mica  used,  any  movement  due 
to  expansion  could  only  be  exceedingly  small.  For  heavy  current 
conductors  he  preferred  laminated  conductors  to  stranded  con- 
ductors, owing  to  the  difficulty  of  using  mica  insulation  with  the 
latter.  If  a  machine  was  being  run  to  its  limits  as  indicated  by 
temperature  detectors  then  the  question  of  overload  could  not  arise. 
Only  four  cases  of  trouble  had  been  encountered  in  the  American 
machines  where  the  trouble  could  be  rightly  attributed  to  high 
temperatures  and  the  temperatures  in  these  cases  were  very  much 
above  the  specified  Umits. 


Mr.   LL    B.   Atkinson   on    the  Qualities    of    the 

Young   Engineer.* 


In  addition  to  the  Central  Students'  Section  of  the  Institution  in 
London,  which  has  406  members,  there  are  now  five  other  students' 
sections,  and  the  total  number  of  students  on  the  roll  of  the  Institu- 
tion is  1,756,  of  whom  1,1.38  are  attached  to  students'  sections. 
Among  the  students  of  the  Electrical  Engineers  we  may  reasonably 
look  for  future  Presidents  of  our  Institution.  j\Iy  recollections  go 
back  clearly  to  the  days  when  I  was  a  student  of  the  Institution  of 
Qvil  Engineers,  and  1  reaUse  the  advantages  which  accrued  to  me 
from  listening  to  discussions  and  reading  Papers  in  the  students' 
section.  Provided  the  speaker  at  students'  meetings  speaks  to  the 
point  and  on  a  subject  on  which  he  can  give  new  or  relevant  infor- 
mation, he  is  helping  his  fellow  members  and  abtaining  a  useful  and 
pro])cr  publicity  for  his  own  abilities.  Such  publicity  is  the  means 
of  making  acquaintances  and  not  infrequently  of  meeting  with 
business  openings  or  opportunities  which  might  otherwise  have  not 
occurred. 

In  nearly  all  cases  material  success  wiU  reach  its  highest  point  for 
a  given  quantity  of  ability,  if  that  abihty  is  devoted  solely  to  one 
subject.  In  any  case,  it  is  well  to  sj)ecialise  on  something  or  some 
branch  of  a  subject  to  the  point  of  being  a  recognised  authority  and 
master  of  such  a  subject,  and  for  a  given  level  of  abifity  material 
success  will  be  gieater  for  ability  devoted  directly  to  the  commercial 
rather  than  to  the  scientific  side  of  engineering. 

A  Definition  of  Ability. 
Abihty  covers  such  quahties  as  clear  appreciation  of  the  elements 
of  a  problem,  sound  judgment  as  to  the  weight  to  be  attached  to 
these  elements,  the  power  to  decide  on  the  most  suitable  solution  of 
the  problem,  and  the  power  to  execute  the  solution  decided  upon. 
Tiiese  qualities  are  equally  ajiphcable  to  an  engineering  or  a  com- 
mercial problem.     The  designer  and  the  commercial  engineer  have 

*  -Abstract  of  an  address  by  Mr.  LI.  B.  Atkinson,  Pre.sident  of  the 
Institution  of  Electrical  Engineers,  to  the  Students'  Sections  at  Birming- 
ham, on  Januarj-  4,  1921,  and  in  London  on  February  18,  1921. 


to  deal  with  the  same  problem,  but  the  designing  engineer  wiU  only 
indirectly  or  slowly  feel  the  benefit  or  loss  arising  from  a  correct  or 
incorrect  solution.  The  commercial  engineer  will  almost  immediately 
reaUse  the  result  of  liis  decision  and  profit  or  loss  arising,  and  the 
money  value  of  lus  service,  and  this  wiU  much  more  quickly  reflect 
itself  on  his  earning  power,  either  as  an  employer  or  a  manufac- 
turer, than  in  the  case  of  the  designing  engineer.  Probably  it  is 
from  this  cavise  that  the  best  paid  parts  in  engineering  work  are  on 
the  selling  or  commercial  side,  but  so  also  is  the  weeding  out  of 
ability  not  equal  to  its  tasks  more  ruthless. 

A  manifesto  issued  by  a  recently  formed  union  of  scientific  workers 
is,  I  tliink,  intended  to  convey  the  idea  that  a  person  employed  on 
research  is  in  a  dift'erent  category  from  a  designer  paid  to  design  or  a 
cook  paid  to  cook  dinners.  To  my  mind,  that  is  fallacious.  Research 
workers  have  only  to  show  that  their  employment  is  sufficiently 
profitable  when  high  salaries  are  paid  to  them,  and  they  will  be  able 
to  demand  equivalent  payments.  The  scientific  worker  has  a  set 
off,  compared  with  the  commercial  engineer,  in  an  occuj)ation  giving 
great  mental  and  intellectual  pleasure,  greater  re'clame  if  success  is 
won,-  a  more  regular  life,  less  anxiety  and  harass,  and  less  risk.  So 
to  you  I  suggest  that  whatever  your  energy,  attainments,  study 
the  princijiles  of  business,  of  organisation,  of  finance,  of  economics. 

The  Study  of  Economics. 

Those  who  would  hke  to  dip  into  economics  might  look  into  two 
quite  small  books,  "  A  C4eometrical  Political  Economy,"  by  Mr.  H. 
Cunynghame,  and  a  reprint  from  The  Electrician  of  articles  which 
appeared  in  1918  and  ]i)I9  imder  the  title  "of  "The  Economics 
of  Works  Costs,"  by  Mr.  J.  R.  Dick,  who  is  head  of  an  engi- 
neering works  producing  electrical  specialities.  The  former  is 
graphical  and  the  latter  analytical,  but  either  illustrates  my  point 
that  business  j)roblems  may  l)e  studied  by  very  powerful  methods 
useable  by  those  who  like  engineers  are  trained  in  these  methods. 

When  I  was  apprenticed  in  Kitson's  locomotive  works  the  keeping  of 
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cost3  was  very  perfunctory.  There  was  no  check  and  much  manipu- 
lation. All  these  method.^  in  modern  works  have  gone.  Costs 
arc  accurately  ascertained  and  checked  by  special  staffs,  the  planning 
of  outside  work  is  done  by  the  head  office  and  the  control  of  the 
execution  entrusted  to  a  young  trained  engineer.  I  strongly  urge 
you  to  seize  every  opportunity  of  getting  into  such  outside  work. 
Again  do  not  bo  afraid  to  study  the  markets  and  prices  of  the  raw 
materials  engineers  have  to  deal  vidth.  Study  the  elementary 
principles  of  contract  law,  the  transfer  of  property  or  rights  to 
property  and  the  consideration  given,  and  how  contracted  conditions 
may  sometimes  arise  without  intention,  and  also  study  the  principles 
of  capitaUsation  and  control  of  limited  companies.  Never  allow 
men  imder  your  charge  to  be  where — ^if  any  accident  to  plant  or 
lifting  tackle  takes  place — ^they  will  be  injured. 

The  Neoessitt  fob  Accukacy. 

A  scientific  training  will  lead  to  scientific  accuracy  in  thought  and 
expression.  The  taking  of  trouble  in  thinking  out  and  framing 
expressions  is  rather  out  of  fashion,  but  this  makes  it  the  more  easy 
to  mark  one's  way  in  the  crowd  by  taking  trouble  in  this  direction. 
Care  comes  with  age  and  experience.  He  had  read  in  liis  father's 
diary  :  "It  is  a  pity  X  is  so  careless,  we  have  had  to  relevel  a  whole 
section  of  the  railway  again,  owing  to  his  inaccuracy.'  Yet  X  be- 
came a  celebrated  engineer  and  a  president  of  one  of  our  Institutions. 
Men  of  ability  and  position  were  usually  anxious  to  help  the  younger 
men  who  were  working  seriously  at  the  problems  of  science  and 
industry.  He  spoke  gratefully  of  the  help  and  guidance  given  to 
him  as  a  yoimg  engineer  by  such  men  as  Sir  W.  Siemens,  Sir  Wm. 
Preece,  Prof.  Ayrton,  Dr.  Silvanus  Thompson   and  many  others. 

Aman  of  position  and  experience,  speaking  tohim  of  someone  who 


complained  of  the  difficulty  of  getting  on,  said;  "I  do  not  know  of 
a  single  case  of  a  man  of  reasonable  ability  who  works  reasonably 
hard,  and  who  has  a  good  character  and  good  health  and  who  is 
absolutely  honest  who  has  not  got  on."  Another  speaking  of  the 
memters  of  his  staff  said,  "  there  is  a  very  small  apparent  difference 
between  the  man  worth  £100  a  year  and  the  man  worth  £1,000  a 
year.  The  first  does  his  work  well,  but  comes  a  minute  or  two  late, 
and  at  the  closing  hour  he  has  put  everything  away,  has  washed  his 
hands  and  has  his  hat  on,  ready  to  go.  The  man  with  £1 ,000  a  year 
finishes  when  the  job  is  iinished  and  has  prepared  his  mind  for  the 
day's  work  by  the  time  he  comes  in  the  morning."' 

Among  the  greatest  of  powers  to  be  cultivated  is  mifailing  good 
temper.  It  saves  nerve  strain  and  exhaustion  to  yourself  and  helps 
others  along  at  the  same  time.  Take  part  in  the  social  activities 
comiected  ^Wth  your  works  or  societies  connected  with  your  pro- 
fession and  industry.  It  Ls  another  means  of  opening  new  channels 
of  thought  and  new  avenues  of  employment.  Our  real  friends  when 
we  get  older  are  those  we  have  cultivated  as  young  men.  Social 
changes  that  are  taking  place  must  mean  a  diminution  of  relative 
wealth  and  position  to  the  classes  from  which  young  engineers  are 
dravm,  but  it  need  not  mean  a  diminution  of  happiness  and  content- 
ment. If  education,  refinement  and  regard  for  othere  were  equally 
distributed  much  that  we  dislike  in  these  changes  would  disappear. 
The  great  experiment  in  education  which  is  just  beginning  will  tell 
us  a  good  deal,  but  not  perhaps  for  20  years.  In  the  meantime  all 
you  can  do  is  not  to  take  any  step  that  accentuates  difference  of 
class.  On  the  whole,  engineers  have  a  wider  and  more  tolerant 
outlook  on  these  matters  than  other  professional  classes,  because  in 
youth  they  are  in  working  contact  with  manual  workers. 


Sir   Philip   Dawson    on   Electric   Traction. 


Speaking  o  i  the  subject  of  electric  traction  to  the  senior  students 
of  Faraday  House  on  Friday  last,  Sir  Philip  Dawson  said  he  wanted 
togivesomeideaof  the  possibilities  of  this  form  of  working  as  applied 
to  heavy  railway  work.  The  application  of  electricity  to  tramways 
brought  about  a  great  loss  of  passenger  traffic  on  suburban  railways, 
and  electric  traction  was  adopted  to  meet  that  competition.  The 
necessity  for  generating  economically  caused  polyphase  alternating 
current  to  be  used,  and  that  brought  about  the  idea  of  employing 
alternating  current  for  traction  purposes.  The  invention  of  the 
single-phase  motor  brought  about  the  possibility  of  using  pressures 
up  to  16,000  volts  on  the  overhead  system.  That,  again,  mili- 
tated against  the  direct  current  system  of  500  and  ( 00  volts, 
though,  at  the  same  time,  improvements  in  direct  current  motors 
enabled  the  working  pressure  on  that  system  to  be  raised  to  1,500 
and  subsequently  to  3,000  volts.  The  advantageous  characteristics 
of  the  three-phase  system,  which  nas  also  occasionally  iised,  were  now 
obtained  T^ith  the  single-phase  system  by  means  of  the  spUt-phase 
locomotive. 

The  Dangers  of  Standardisation. 

Standardisation  of  traction  systems,  though  necessary,  worked 
more  harm  than  good  if  carried  too  far.  This  error  had  been  avoided 
by  the  Electrification  of  Railways  Advisory  Committee  of  the 
Ministry  of  Transport.  He  thought  their  report  was  a  remarkable 
success  when  the  very  varied  opinions  which  had  to  be  brought 
together  were  considered.  In  France  they  had  gone  too  far  on  this 
question  by  definitely  standardising  at  1,. 500  volts.  In  Germany, 
Sweden  and  Switzerland  they  had  standarised  on  the  single-phase 
system  with  1 62  cycle.s  and  aline  pressure  of  16,000  volts.  Belgium  had 
not  yet  standardised,  but  the  density  of  traffic  was  so  great  and  the 
distances  so  small  in  that  coimtry  that  practically  a  big  suburban 
system  had  to  be  dealt  with,  and  probably  about  1,600  volts  direct 
current  would  be  most  satisfactory.  The  U.S.A.  did  not  propose  to 
standardise  yet,  and  side-by-side  extensions  were  going  on  of  high- 
tensionS.OOO  volt  direct  current  and  11,010  single  pha,sevolt25  cycles 
alternating  current. 

Sub-station  Drawbacks. 

It  might  truly  be  said  that  the  whole  question  of  systems  was  to 
decide  wliich  paid  best.  With  1,600  volts  alternating  current  on  the 
overhead  conductor,  and  supposing  there  were  one  train  circulating 
over  a  line,  the  train  could  be  supplied  with  current  from  two  sub- 
stations, orjiossibly  one  ;  but  with  direct  current  at  7.50,  or  even  at 
3,000  volts,  many  more  sections  had  to  be  used,  they  would  be  closer 
together,  and  each  must  have  sufficient  capacity  to  supplj-  the  whole 
demand  of  the  train.  If  there  were  as  many  as  nine  sub-stations,  the 
power  station  would  only  have  to  supply  the  power  required  by  that 
one  train,  wliile  each  sub-station  would  have  to  be  capable  jf  doing 


the  same  thing.  In  that  case  tlie  plant  installed  in  the  sub-stations 
would  be  nine  times  the  plant  installed  in  the  power  station.  That 
gave  a  rough  idea  of  the  difference  between  the  two  systems.  At 
1,500  volts,  direct-current  motors  were  cheaper,  lighter  and  sUghtly 
more  efficient  than  alternating  current  and  their  cost  of  maintenance 
was  less. 

In  working  out  capital  costs  the  total  cost  of  electrical  equipment 
and  rolling  stock  must  be  compared  with  the  cost  of  line  equipment 
and  sub-station  plant.  If  there  were  constantly  a  train  on  each 
section,  then  the  total  amount  of  plant  in  the  sub-stations  in  each 
case  would  be  practically  the  same.  Therefore,  where  there  was  a 
very  frequent  and  continuous  traffic,  it  was  practically  certain  direct 
current  would  have  an  advantage  over  alternating  cun-ent ;  but 
where  trains  were  very  heavy  and  infrequent,  and  the  lines  long,  the 
high-tension  alternating-current  system  would  cost  less  than  the 
direct  current  with  single  phase. 

The  Frequency  Question. 
There  were  advantages  gained  by  using  16|  cycles,  particularly  in 
the  design  of  the  motor,  though  it  meant  heavier  and  more  costly 
transformers.  As  regarded  the  direct-current  system,  the  question 
of  frequency  also  arose.  It  was  simply  an  economic  question. 
Rotaries  at  50  cycles  were  not  as  stable  as  those  at  25  cycles,  and  it 
had,  therefore,  to  be  considered  whether  the  difference  in  the  stabiUty 
was  such  as  to  make  it  incumbent  on  railways  electrifying  with  direct 
current  to  adopt  25  cycles.  If  50  cycles  could  be  standardised,  so 
much  the  better  for  everyone. 

One  of  the  most  important  points  that  had  yet  to  be  settled  was 
the  permissible  drop  in  the  earth  return  circuit.  This  was  being 
considered  by  the  Electrification  of  Railways  Advisory  Committee. 
With  regard  to  interference  with  telegraph  and  telephone  circuits, 
Mr.  Houghton  said  that  during  the  11  years'  working  of  electric 
traction  on  the  Brighton  Une  there  had  been  no  troubles  to  speak  of. 

Energy  Costs  and  Demands. 
At  pre-war  prices  the  cost  of  current  was  a  little  over  50 percent, 
of  the  operating  cost  of  an  electric  railway,  and  therefore  the  cheapest 
possible  current  was  necessary.  One  train  going  out  of  'N^ictoria 
station  took  over  2,000  kw.  to  start.  That  gave  some  idea  of  the 
amount  of  current  required  for  operating  a  railway.  Of  the  total 
demand  for  electricity  in  the  London  area  contemplated  by  the 
Electricity  Commissioners,  about  half  would  be  required  for  rail- 
ways. When  the  suburban  electrification  of  the  Brighton  system 
was  completed,  there  would  be  40,000  kw.  to  50,000  kw.  on  that 
railway.  'When  the  Great  Western  suburban  electrification  was 
completed,  it  woiild  require  about  doub  e  that  power.  The  load 
for  the  Brighton  line  would  justify  a  plant  of  100,000  kw.,  and  for 
the  Great  Western  150,000  kw.  or  more. 
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The  load  factor  of  the  ml\«'ay  loail  was  also  very  salisfaotory. 
On  tho  Brighton  railway  they  were  only  working  W  motor  coaches  ; 
of  those  a  portion  were  operating  over  a  short  s\-steni.  When  they 
hail  300  motor  c<viches  or  more,  operating  on  a  larger  s\-stem,  the 
load  factor  would  be  better.  It  would  not  be  far  wrong  to  take  40 
per  I'ent. ;'  s  the  load  f .vtor  of  a  large  railway  generating  station,  and 
few-  loads  in  London  i-ould  be  addetl  to  it  which  would  greatly  im- 
prove it. 

Gkneratiox  ami  Di-tkibvtion . 

Theoretically,  better  resxdts  were  got  with  ver>-  high  steani  pres- 
sures, but  he  did  not  think  very  much  was  gainevl  by  going  over 
325  lb.  per  square  inch,  and  boiler  temperature,;  of  about  6o7"F. 
Then'  was  Httle  ilifference  in  capital  cc^t  botwet^n  25  and  50  cycles. 
As  regarded  economy  in  very  big  stations,  at  Detroit  in  191t>.  for 
a  load  factor  of  41.  they  got  the  kilowatt-hour  for  lO.TOt)  B.Th.l".. 
and  when  they  had  to  use  worse  fuel  in  191S.  at  an  improved  load 
factor  of  47.  they  used  20.!XX)  B.Th.l'.  Lots-road  worked  out  at 
29.000  B.Th.  I"..  Dimston  21.4W.  and  the  German  stations,  burning 
browii  coal,  at  load  factor  of  40  jx^r  cent.,  at  25.0»X>.     Kxiiericnce 


seemed  to  indicate  that  with  33,0tH>  volts  betwtvn  conductors,  tlureo- 
i-ore  ca'>les  werv  inadvisable.  Higher  than  that  the  magnetic  tield 
affov-te<l  theinsulation  in  a  few  \vars.  The  .X.K.li  wer<"  exporin\eut- 
ing  with  the  use  of  tlireo-core  cables  up  to  50,001^  volts.  m»d  the 
Flinch  schiH>l  were  vO-isicle.ing  the  question  of  utilising  single-con" 
conductors  for  extra  high  ptessunv;.  Theio  was  ai\  iitstallation  in 
Paris  with  units  of  3o.00l>  k.v.a.  They  were  going  to  have  mtuns  of 
150  km.  in  length,  with  5*.>  cycle  single- phase  cables  laidside  byside 
in  concrete  duct;  imdergroimd.  They  might  go  as  Iat  .-•s  a  ntaxi- 
mtint  section  of  StX^  sq.  mm.,  though  they  did  not  reo\immend  going 
beyond  200  mm.  He  had  a  roport  eight  \vars  ago  frvmi  the  late  Mr. 
Duddell  on  extra-high-tension  cables,  who  came  to  the  ihhi- 
dusion  that  it  was  not  safe  to  work  with  HAHX*  volts  l>et\vT«>n  the 
i-onductors. 

They  also  considereil  safety  devices,  and  came  totheeonclvisionthat 
the  only  safety  was  to  be  found  in  the  cables  aiul  transformers 
themselves.  In  Switzcrlaud  and  Kraiu-e.  with  ,"Ht.lKH>  volts  between 
conductors,  thive-phase.  50 cj-cles  transmission,  no  safety  appliances 
were  Ix-ing  installeil. 


The    Severn    Barrage    Scheme    Once   More. 


A  joint  meeting  of  the  Institutions  of  Civil,  Electrical  and  Mechsuii- 
cal  Engineers  was  recently  held  in  Birmingham  to  discuss  the  Severn 
Barrage  Sclieme  and  particularly  the  Tliird  Interim  Report  of  the 
Water  Power  Resources  Committee.  Mr.  J.  D.  Watson*  pre- 
sided. 

The  discvissiou  wi»s  opened  by  Mr.  R.  A.  Chattock,  who  remarked 
that  no  estimate  of  th?  cost  of  the  scheme  had  been  given  in  cither 
of  the  reports.  The  M.  O.T. scheme  mentioned  l.OOtXOOO  h.p.  with 
an  average  of  half -a-million  h.p.  over  a  ten-hour  day;  the  Water 
Power  Resonates  Committee  an  average  of  2liO,000  kw.  over  a  ten- 
hour  day.  On  the  latter  basis  assuming  an  average  efticieucv  of 
ti.>  per  cent.,  the  capacity  of  the  gener.'.toi^  at  the  barrage  should 
be  476,000  kw.  The  cost  of  the  necessary  electrical  macliinery 
would  lie  £  1 7,707 .000.  which  was  far  too  high  :  he  theref  oi-e  suggested 
constant  current  direct-ciurent  generators  in  place  of  constant  poten- 
tial  generators,  run  in  series  on  the  Thury  sj-stem.  The  cost  of 
the  electric  plant,  exclusive  of  foundations,  buildings.  Ac.  would 
in  this  case  be  £11,998,000.  On  the  basis  of  electrical  macliinerv 
only  current  would  cost  on  the  M.O.T.  Scheme  0-544d.  ajierimit. 
and  on  his  suggested  scheme  0:ki9d.  per  miit.  The  cost  of  other 
sections  of  the  work  would  pn^bably  be  far  heavier  than  the  cost 
of  the  electrical  equipment,  and  he  welcomed  the  suggestion  that 
the  Board  of  Trade  should  appoint  a  special  Committee  of  Inquiry, 
mainly  composed  of  technical  and  scientific  members,  to  mtike 
investigations. 

Prof.  E.  C.  Le.\  discussed  in  detail  the  complex  tidal  variations 
in  the  Severn  and  the  geological  features  of  the  site.  Before  taking 
decisions  careful  hrdrographic  snrve\-s  and  records  should  be  made, 
especially  in  regard  to  the  problem  of  silting,  which  might  materially 
affect  first  cost^i.  The  daily  and  the  14-day  variations  of  the  tide 
must  be  studied  in  relation  to  proposed  capacity  of  the  reservoir. 
The  turbines  should  work  efticiently  at  hcails  varpng  from  6  to 
06  ft. 

Mr.  .1.  W".  TViSBERROW  described  tlie  scheme  whicli  he  had 
submitted  to  the  Wat?r  Power  Resources  Conunittee  and  the 
subsequent  discussions  with  this  Committee  and  the  M.O.T. 
Further  suggested  iu\-estigations  incliuled  a  study  of  the  geology 
of  the  Severn  Timnel  and  Beadilcy,  aided  by  borings  and  trial 
holes,  and  an  examination  of  the  old  G.W.  Railway  drawings  ; 
continno\is  recortls  from  tidal  gauges  at  both  spots  ;  determin.ition 
of  the  silt  in  sus]x>nsion  in  sanijile*  of  water  and  its  effect  on  turbines  ; 
a  survey  of  the  highland  in  onler  to  lind  if  any  better  site  for  the 
reservoir  than  that  chosen  at  Tintern  existed  ;  a  consideration  of 
the  probable  effect  of  vested  intewsts :  a  study  of  the  effect  on 
lugh  tension  generators  and  transfonuers  in  the  humid  Severn 
atmosphere  and  a  fresh  survey  01  the  Estuary. 

Further  Study  Necessary. 
^Ir.  H.  r.  i; AiKKS  urged  the  need  for  fiu-ther  study  of  tidal  con- 
ditions. «-ith  a  view  to  linding  the  best  site  for  a  solid  and  water- 
tight fotutdation.  Fourteen  years  were  consununl  in  borinc  the 
Severn  timnel  and  much  underground  wat^er  was  eneountei-ed. 
Silting  up  might  seriously  interfere  with  na\-igation  and  -water- 
storage.  The  construction  of  dams  across  the  Severn  and  W\-e 
might  seriously  affect  tisliiug  inteiests  on  bntii  rivei-s.  He  thought 
all  would  agree  in  deprecating  the  manner  in  which  the  scheme  had 


Ihvu  intnxluced  to  the  public  by  the  Ministry  of  TransjK^rt  without 
any  engineering  evidem-e  of  itJ5  practicability.  .J^ 

Mr.  F.  W.  Macaii.ev  nMuarked  that  the  site  for  the  proposed  d.->m 
for  the  n^servoii  up  the  Wv-e  Valley  was  in  a  limestone  form:»tion, 
such  as  would  not  Ih>  approved  by  any  engineer.  His  dam  fomida- 
tions  wo\ild  l>e  a  vanishing  quantity.  The  "  lintnl  tyjx>  '  of  reser- 
voir ncivssitattd  by  this  formation  would  lx>  very  expensive, 
exceeihng  £l,lHX>  (x-r  million  gallons  of  content .  Much  fuller  investi- 
gations wert"  needed  Ix^fore  it  could  Ix"  decided  that  the  miwt  vit-al 
faetoi-s  of  the  whole  scheme,  the  barrage  .ind  the  ivservoir,  wei« 
feasible. 

Mr.  F.  U.  Clovoh  said  one  coidd  not  go  far  with  tecliuioai 
considerations  tmtil  it  ^vas  ascertained  that  the  tinaucial  aspect 
was  reasonably  soiuid.  It  appeared  that  machinery,  switeli- 
gear  and  transmission  lines  would  cost  about  £2t>.lXX>,000.  Capital 
charges  on  this  sum  at  15  jx^r  cent.  (Uised  on  15  jtlWts'  life) 
would  be  £3,0("0,000  jier  anmuu.  lUid  with  a  continuous  out- 
put thnnighout  the  24  hoiu^  of  150,0tK>  kw.  the  price  per 
unit  due  to  this  capital  charge  wx>vild  be  0-67d.  Tho  civil 
engineering  he  estiniated  would  cost  £10.000.000,  involving 
an  additiou,<d  ci-ist  jx^r  luxit  of  0-17d.  for  150,0<X>  kw.  load,  and  prt.>- 
portionately  higher  for  sutallcr  loailii.  Possibly  the  l>i»rragt>  could 
be  built  to  develop  the  more  exix^nsive  part  of  the  scheme  gradiudly 
as  demand  waiTantcd,  or  as  money  cotUd  lx>  obtained.  In  this 
respect,  the  scheme  differed  from  many  wat^-r-jwwTr  schemes  where 
tho  whole  cajiital  expemlitim>  must  Ix'  incurred  before  any  yxnver 
could  be  delivered,  l^dal  irregularities  in  the  Severn  might  l>e 
due  to  a  ■■  resouaui'e  "  effect,  which  might  lx>  materially  moditied 
by  the  barrage  and  have  an  important  bearing  on  the  calculated 
{lerformance  of  the  machinery, 

TiiE  History  of  the  Scheme. 

In  opening  the  proi.'ecdings  at  the  second  meeting  Mr.  (.».  L. 
Addesbkooke  gave  a  detailed  account  of  the  constitn- 
tion  and  private  deliberations  of  the  Water  Power  Resotuxx"s 
Committee  which  W!»s  eventually  asked  to  place  their  evidenix- 
befon"  the  Ministry  of  Transjmrt.  The  Ministry  of  TriuisjMjrt, 
without  a  word  of  warning,  had  after«anls  launched  the  now 
familiar  pi-oposal  in  the  ncwspapci-s.  If  svuh  proicd\uv  wen' 
rejx'ated  by  Government  IVjiartments.  the  contideuix'  of  indejx'ndent 
engineers  in  placing  proposals  lx'fon>  them  woidd  nn-eive  a  rude 
shock.  Sir  John  Snell  had  iwently  authorised  Tmk  Ei.KtTRlrtAN 
to  state  that  neither  he  nor  his  Committee  had  any  jwrt  in  these 
proci'edlngs.  Jlr.  Addenbrooke  said  that  further  inquiries.  Parlia- 
mentary proeedun",  and  the  raising  of  the  necessary  linanoe,  would 
probably  make  it  impivsible  for  the  first  sod  to  be  Huned  under 
four  years.  Then-  wct\>  available  six  years  at  least  in  which  these 
matters  eotdd  recei\-e  fiu'ther  consideration. 

Mr.  X.  B.  RosHKR  dealt  with  the  trajismissiou  of  100,00l>  kw. 
to  Biriuingham.  approxin-ately  70  miles  away.  The  cost  with 
overhead  transmission  would  Ix-  approximately  one  (piarter  of  the 
cost  of  a  system  of  bmied  cables  for  the  same  section  of  coj>ix'r. 
Two  double  circviit  lines  should  lx>  taken  to  two  scjiarate  s\ib- 
statious  convenient  for  feeding  Hirniingham  and  district.  Supply 
could  Ix'  given  to  towns  and  large  consumei-s  eit  route.  Each  circuit 
would  transmit  25.lX)l>  kw .  or  50,000  kw.  per  tower  line.     The  total 
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cost  of  the  tivo  transmission  lines  capable  of  transmitting,  including 
two  sub-stations  OTth  switchgear,  step-do^vn  transformers  and 
induction  regulators,  he  estimated  a^t  £1,000,000.  The  capital 
charges  per  unit  would  be  about  OOSld.  The  xinits  lost  in 
transmission  -ttould  add  about  0-0.5d.  jjer  unit.  The  total  charges 
were,  therefore,  0-131d.  per  unit,  or  assuming  a  generating  cost  of 
id.  per  imit,  the  actual  price  delivered  into  the  Birmingham  mains 
would  be  0-631d.  per  unit.  The  selling  price  might  be  fixed  at  0-8d. 
per  unit,  as  compared  with  2d.  per  unit  at  present,  and  on  this 
basis  it  would  appear  that  the  transmission  was  justified. 

Prof.  F.  W.  BuK.STALL  confined  himself  to  the  generation  of  power 
from  solid  fuel  and  liquids.  It  was  sometimes  possible  to  generate 
power  on  a  small  scale  at  a  cost  very  httle  higher  than  -wholesale 
production.  In  this  case  transmission  systems  involved  not  merely 
lost  power,  but  interest  and  depreciation.  Some  people  believed 
that  the  future  rested  entirely  with  enormous  power  stations, 
others  had  more  faith  in  the  small  and  medium  sized  motors  working 
either  direct  from  coal  or  oil.  Some. Diesel  motors  consumed  less 
than  0-4  lb.  of  oil  per  horse-power  and  worked  at  0-4.3  b.h.p.  per 
hour,  and  Crossley  solid  injection  engines  ■i\-ould  give  similar  results. 
He  was  interested  in  researches  on  gas  engines  which  might  also 
lead  to  substantial  improvements  in  economy.  Enormous  sums  of 
money  should  not  be  exijended  on  schemes  for  the  production  of 
cheap  power  without  first  making  sure  that  still  cheaper  power 
could  not  be  otherwise  obtained. 

The  DirFicuLTiES  of  Navigation. 

Mr.  W.  WiLLET  said  that  the  scheme  had  been  prejudiced  by 
premature  public  announcements.  There  was  something  to  be  said 
for  constructing  a  road  and  railway  \aaduct  first.  Experience  in  the 
nature  of  the  ground  for  foundation  of  a  barrage  would  thus  be 
gained,  and  the  \'iaduct  might  be  useful  for  conveying  material 
and  workmen.  The  large  amount  of  water  rim  off  to  generate 
1,000,000  H. p.  would  cause  a  swift  current  in  the  narrow  chaimel 
between  the  barrages.  This  would  render  navigation  very  difficult. 
The  scheme  was  on  the  whole  very  desirable,  but  it  would  be 
beneficial  if  a  smaller  scheme  at  another  estuary  were  tried  first  with 
a  view  to  gaining  experience. 

Mr.  C.  M.  Shaw  referred  to  experience  at  Worcester  where  25 
years  ago  the  Corporation  decided  to  harness  the  water  of  the  Teme. 
Great  things  were  expected  of  the  scheme,  but  they  only  realised 
about  one-tenth  of  expectations.  One  great  difficulty  had  been  the 
existence  of  vested  interests.  The  cost  of  the  ci^-il  engineering 
section  of  the  work  was  very  high.  It  might  be  put  at  150  per  cent, 
of  the  electrical  section.  It  appeared  that  the  pumping  arrange- 
ments might  cause  a  reversal  of  the  flow  of  the  Wye  at  certain 
states  of  the  tide,  ^\hich  ^\ould  have  an  important  influence  on  the 
salmon  spawning  season,  when  the  fish  were  heading  up  stream. 

Heavy  Capital  Expenditube  not  .Justified. 

Mr.  H.  C.  Young  contended  that  the  estimated  saving  of  2J- 
million  tons  of  coal  per  annum — a  minute  fraction  of  the  total 
output^ — did  not  justify  the  heavy  capital  expenditure  involved. 

Prof.  W.  Cramp  said  that  the  economic  aspect  was  the  only  one 
the  consumer  would  consider.  In  Scotland  there  was  a  much  smaller 
scheme,  at  Walker  Burn  on  the  Tweed,  and  it  appeared  that  the 
price  per  unit  at  which  the  energy  could  be  sold  to  cover  the  expendi- 
ture and  running  costs,  was  not  very  much  lower  than  l|d.  per  unit, 
under  the  best  conditions.  From  a  national  point,  the  scheme  was 
economically  imsound.  Some  compulsion  would  be  necessary  to 
get  districts  to  take  the  power,  and  to  his  mind  that  compulsion  was 
unthinkable.  He  did  not  beUeve  that  the  Severn  barrage  would 
enable  the  cost  per  unit  to  the  consumer  to  be  less  than  that  produced 
by  the  average  central  station. 

Mr.  W.  Wilson  spoke  from  experience  of  successful  hydro- 
electrical  schemes  abroad.  This  Severn  proposal  provided  an 
opportunity  for  making  a  start  in  this  country.  The  scheme  should 
be  given  their  most  favourable  consideration  from  a  National  point 
of  view. 

Mr.  P.  J.  JIoFFETT  said  that  the  proposal  was  altogether  in  the 
nature  of  an  experiment,  and  should  be  made  on  a  small  scale 
There  were  several  tidal  basins  round  the  coast  which  could  be  used 
for  such  exi^eriments.  There  was  one  case  where  the  units  developed 
per  annum  would  be  150,000,000,  at  a  capital  cost  of  £350,000. 
Energy  could  be  suppfied  at  about  a  pemiy  per  miit — quite  a 
moderate  price  in  the  South  of  England. 

Mr.  G.  L.  Addenbrooke,  in  reply,  said  that  as.de.signers  they  had 
put  the  matter  before  the  Water  P>esources  Committee  for  in- 
vestigation, merely  intimating  that  according  to  their  figures  the 
matter  deserved  further  enquiry.  The  report  of  the  Water  Re- 
sources Committee  showed  that  practically  they  had  taken  that 
■view. 


The    British  Industries  Fair. 

{Coniinued  from  page  258.) 
BIEMIKGHAM    SECTION. 

By  the  time  these  lines  appear  many  of  our  readers  will  most 
likely  have  visited  the  Birmingham  Section  of  the  British  Lidustries 
Fair.  In  our  last  issue  we  gave  a  general  description  of  the  Fair,  and 
described  in  detail  some  of  the  more  interesting  elecJtrical  stands. 
Proceeding  on  these  lines  we  have  : — 

Messrs.  Accles  &.  Shelvoke,  Ltd.,  who  are  to  be  congratulated 
upon  a  very  fine  exhibit  of  sniall  motors,  the  design  of  which  has 
received  special  attention.  Fig.  1  shows  a  typical  example  of  this 
machine.  The  yokes  are  of  steel  tube,  both  end  brackets  being 
detachable.  The  poles  and  pole  tips  are  of  laminated  steel,  the  rela- 
tionship of  polar  arc  to  slot  pitch  being  such  as  to  produce  the  most 
silent  rmining.  An  interesting  feature  is  the  adoption  of  cast-steel 
spindles,  ground  true  to  the  |  of  a  thousandth,  the  makers  claiming 
for  this  arrangement  advantages  over  that  in  the  majority  of  foreign 
machines,  ^^•here  the  S])indles  are  of  the  softest  mild  steel,  resulting 
in  bent  and  damaged  shaft  extensions. 

The  end  -nindings  of  the  armature  instead  of  being  wound  to  form 
a  compact  mass,  are  arranged  in  the  form  of  a  centrifugal  fan  forcing 
the  air  round  each  separate  coil  to  the  ventilation  holes  in  the  cover. 
The  terminals  are  arranged  in  a  neat  box  at  the  base  of  the  motor, 
and  on  the  smaller  maclunes  where  the  box  type  brush  gear  is  used, 
the  whole  brush  holder  is  contained  in  the  end  bracket.  The  bear- 
ings are  of  chilled  phosphor  bronze,  and  extend  a  short  distance 
outside  the  end  brackets.  These  extensions  are  threaded  and  pro\-ided 
with  a  nut  which  contains  a  felt  washer.  The  nut  being  screwed  home 
becomes  a  stuffing  gland  firmly  pressing  the  felt  against  the  spindle 
and  thereby  rendering  the  bearings  absolutely  dust  proof.     __       ■  j 


Fig.  1 . — AcCLES  &   Shelvoke's  Small  I  lectbic  Motor, 

Another  interesting  exhibit  on  this  stand  is  "  The  Acvoke  Dyna- 
motor,"  which  briefly  described  is  a  rotary  transformer  of  the  two 
Annding  type.  It  is  totally  enclosed  and  provided  mth  a  spindle 
which  extends  at  either  end,  these  extensions  being  ground  taj)er 
so  as  to  take  the  various  buffing  or  grinding  chucks  or  pulleys  with 
which  the  machine  is  provided.  A  finished  dj-naraotor  armature 
is  exhibited,  and  one  cannot  Init  be  struck  by  the  care  and  workman- 
ship shown ;  both  windings  are  former  wound,  and  are  taped  separ- 
ately, thereby  minimising  any  risk  of  breakdown  between  them. 
The  commutators  are  of  ample  size,  and  it  is  important  to  note  that 
both  commutators  and  brush  holders  are  iiLsulated  entirely  by  mica. 

The  overall  efficiency  of  conversion  even  on  the  smallest  (90  watt) 
size  is,  we  miderstand, over  55  per  cent  ,  which  appears  remarkably 
good. 

Messrs.  Accles  &  Shelvoke  are  paying  attention  to  the  require- 
ments of  the  private  plant  owner,  and  have  adapted  their  motors  to 
the  low  voltages  found  in  the  majority  of  these  installations.  In 
these  machines  specially  large  commutators  and  brushes  are  fitted 
in  Order  to  cope  with  the  heavy  currents  met  mth  on  the  number  of 
25,  30  and  50  volt  plants  that  are  now  installed. 

An  electrically-driven  pump  is  exhibited,  whilst  the  wants  of 
the  farmers  whose  farms  are  electrified  are  catered  for  by  a 
range  of  back-geared  motors,  with  the  countershaft  running  at  a 
speed  suitable  for  driving  churns,  cream  separators  and  such  like 
apparatus. 

As  mentioned  last  week  Simplex  Conduit.?,  Ltd.,  have  a  compre- 
hensive range  of  Simplex  and  Plexsim  products.  Of  the  former  the 
chief  features  are  "  Diaduct  distribution  boards,"  and  corresponding 
fuse  units,  and  the  Simplex  Colliery  lighting  system.  We  under- 
stand that  this  is  the  first  time  that  the  latter  has  been  brought 
before  the  notice  of  the  pubUe.  There  is  a  large  display  of  lighting 
fixtures  for  private  houses,  public  halls,  hotels  and  ships.  The 
Plexsim  products  comprise  electric  kettles,  percolators,  grills,  toasters, 
ovens,  hot  plates,  porringers,  &c.,  all  tastefully  displayed. 
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t'RANES   AND    HoiSTrNO    (!eAU. 

The  Miur.AM)  Supply  Company  are  exliiljiting  high-class  electric 
cranes  and  hoisting  gear,  alternaling-ciirrcnt  motors,  and  control 
gear.  Kobiiison  electric:  cranes  are  shown  \iiidcr  working  condi- 
tions. There  is  also  a  two-motor  type  clectricnionorail  travelling 
hoist,  capable  of  lifting  three  tons,  an  electric  monorail  single  motor 
typo  hoist  with  hand  travel,  capable  of  lifting  three  tonw,  a  ■  Robin- 
son "  electric  spur  gear  ^^^nch,  three  tons  capacity,  and  a  Robinson 
electric  friction  hoist  of  similar  capacity.  These  hoists  and  cranes 
are  attracting  considerable  attention  on  account  of  their  tine  finish 
and  efficient  working.  Fig.  2  shows  one  of  the  types  e.xhibited. 
They  are  also  made  to  suit  lower  capacities,  the  range  in  most  cases 
being  J,  1,  2,  and  3  tons. 

The  next  interesting  feature  on  this  stand  is  a  display  of  two-  and 
tlm-c-phase  induction  motors  of  the  sq  irn^l  cage  and  slip-riuL'  type, 
made  by  Messrs.  Rayner  &  Hfald,  Ltd.,  of  Derby,  who  specialise 


dial  represents  0(1.")  in.  Th'>  gauge  is  extremely  accurate,  and 
sliould  prove  a  boon  to  those  manufacturers  engaged  upon  the  mass 
production  of  small  |)arts  to  fine  limits. 


Fig.  2. — A  "Robinson  ""  Electric  Holst.    (Midland  Supp  y  Co.) 

i  1  the  production  of  these  machines  in  sizes  ranging  fro  n  1  to  f 0 
B.H.p.  Here  soundness  o'  constructioi  and  excel  ence  of  design 
command  attention.  The  com  onent  parts  of  a  complete  motor  are 
tastefully  arranged  for  examination  by  \-isitors  to  the  Fair.  The 
control  gear  displayed  comprises  panels  for  comjjletely  prdtecting 
gquirrcl  cage  and  slip-ring  motors  during  starting  and  running 
conditions,  automatic  air  cooled  rotor  starters,  star  delta  and 
series  parallel  starters. 

Precision  Tools.  » 

The  firm  of  Aured  Herbert,  Ltd.,  wliich  is  so  well  known  in  the 
machinery  ■world,  display  machine  shop  equipment,  fine  measuring 
apparatus  and  gauges,  engineers"  small  tools,  Coventry  opening  die- 
heads,  Coventry  concentric  lathe  chucks,  and  turret  lathe  tools. 
Of  this  collection  of  machine  shop  equipment  there  are  tliree  exhibits 
worthy  of  special  mention.  The  first,  a  new  adjustable  thread  snap 
gauge  {see  Fig.  3),  is  far  more  efficient  than  the  ring-type  for  gauging 
screw  threads.  From  the  illustration  it  will  be  seen  that  with  this 
new  gauge  it  is  possible  to  test,  with  a  single  operation,  the  pitch, 
effective  diameter,  core  and  major  diameter  of  any  threaded  work. 

The  second  is  a  capstan  dial  g.auge  {see  Fig.  6),  which  has  been 
designed  for  the  rapid  checking  of  small  parts  to  close  limits  by 
unskilled  labour.     One  complete  revolution  of  the  needle  on  the 


Fio.  3.^ — Adjustable  Thkead  .Snap  Gauce.    (Alfred  Herbert  &  Co.) 

The  tliird  is  a  patent  universal  gauge  .'neasuring  machine  for 
testing  the  accuracy  of  gauges  {.see  Fig.  4).["  Owing  to  the  increased 
use  of  accurate  gauging  equipment,    and   a^  real  appreciation  of  the 


FiG.'4.- 


-Patent  Universal  Gauge  Measuring  Machine.  (  Alfred 
Herteit  &  Co.) 
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value  of  standards  for  reference  by  numerous  luaniifacturing  firms, 
and  the  accuracy  to  whicli  gauges  and  .standards  liave  now  to  be 
made,'  there  has  been  a  long  felt  want  for  a  measuring  machine  to 


Fiii.  o. — CAPSTAN  Dial  Gauge.     (Alfred  Herbert  &  Co.) 


periodically  chfeck  such  articles.  The  rar.ehine  displayed  is  extremely 
accurate,  giving  pitch  measurements  to  an  accuracy  of  (VOOOdl  in., 
and  diameter  and  length  measurements  to  an  acciu-acy  of  0-0000()5  in. 

The  Vincent  Switchgear  Mfg.  Company  show  some  fine  ex- 
amples of  ironclad  switch  and  fusegear,  ironclad  distribution  boards, 
and  miraounted  fuse  elements  for  switchboard  momiting.  A  special 
feature  of  their  exhibits  is  the  Vincent  ironclad  distribution  board. 
Most  present-day  manufacturers  of  distribution  boards  supply  their 
products  with  the  fuse  units  mounted  on  hinged  battens  for  inspec- 
tion and  easy  wiring  piuposes,  and  while  this  is  an  advance  on  the 
old  fixed  batten  method,  there  is  the  di.=px!vant?gc  that  the  fuse  units 


Fio.  6. — View  of  the  Vincent  Ironclad  Distribution   Board. 

usually  prevent  the  battens  from  being  opened  wide,  by  catching  on 
the  iron  case  {owing  to  their  projection),  unless,  of  course,  a  very 
large  case  is  used,  which  seldom  is  the  case  owing  to  cost  of  material. 
The  Vincent  Switchgear  Company  have  got  over  the  difficulty  by 
fitting  their  fuse  units  on  frames  which  are  double-hinged  to  the 
case.  This  enables  the  whole  units  to  be  brought  forward  outside 
the  case,  and  then  s^vimg  ojien  in  a  similar  manner  to  the  lid  of  the 
case.     Fig.  6  gives  a  clear  conception  of  the  arrangement. 

(To  be  concluded.) 


North    \\^ales   Electricity  District. 

The  inquiry  by  tlie  Electricity  Commissiouei-s  into  tlie  schemes  for 
the  re-organisation  supply  in  the  North  Wales  and  Chester  area,  whicli 
occupied  seven  days,  concluded  on  the  23rd  ult. 

Mr.  Miller,  who  opened  the  case  of  the  North  Wales  Power  &  Tractinn 
Company,  Ltd.,  said  tliat  in  1904  the  company  obtained  ParUamentaiy 
powers  under  which  they  were  constituted  electricity  supply  undertakers 
within  the  area  embraced  by  the  counties  of  Caman'on,  Anglesey, 
Merioneth  and  Denbigh,  with  the  exception  of  the  borough  of  Wi-exham, 
and  Wrexliam  rural  district.  Water  power  was  develoj^ed  by  the  erection 
of  tlie  station  at  Cwm  DyU,  from  which  overhead  transmission  lines  were 
laid  to  Blaenau  Festiniog,  Llanberis  and  elsewhere.  In  1909  the 
Aluminium  Corporation  was  fonned,  and  the  power  station  at  Dol- 
ganog  in  the  Conway  Valley  was  constructed.  In  1918,  Mr.  Kenneth  M. 
Clark,  chairman  of  the  Aluminium  Company,  acquired  a  controlling 
interest  in  the  North  Wales  Power  Company,  and  since  that  time  the 
two  companies  had  worked  together  and  were  under  the  same  control. 
The  Power  Companj'  owned  the  Cwm  Dyli  station  and  the  transmission 
lines,  and  the  Corjioration  the  Dolgarrog  station  and  the  water  rights  in 
Llyn  Eigiau,  Cowlyd,  Dulyn,  Llugwy  and  elsewhere.  The  capacity  of 
storage  and  the  rainfall  in  the  mountainous  area  were  such  that  there 
would  be  no  possible  shortage  of  water  at  any  time.  To  make  the 
best  use  of  that  water  power  it  was  essential  that  the  comjiany  should 
have  a  market  in  the  industrial  area  on  each  side  of  the  eastern  border 
of  Wales.  During  the  next  10  years,  the  interim  period  of  develop- 
ment, it  was  proposed  to  supjily  energy  at  an  average  jjrice  of  lid.  a 
unit  and  when  the  development  reached  maturity  that  figure  would  be 
reduced.  The  erection  of  the  transmission  lines  would  be  proceeded 
with  as  soon  as  the  necessary  powers  were  obtained.  With  the  approval 
of  the  Commissionei-s  those  powers  would  be  asked  for  by  means  of  a 
bill.  The  objection  that  the  comijany  might  extort  unreasonable  profits 
from  the  consumers  was  met  by  clauses  in  the  Power  Company's  Act 
limiting  the  profits  to  10  per  cent,  and  limiting  the  prices  to  be  charged. 
As  to  the  suggestion  that  the  Electricity  Supply  Act  contemplated 
administration  by  pubhc  authorities,  counsel  pointed  out  that  the 
provision  for  the  setting  up  of  a  joint  electrical  authoritj'  was  to  be  acted 
upon  "  where  necessary,"  and  he  submitted  that  such  a  body  was  not 
necessary  in  that  cUstrict.  The  "  deficiency  "  clause  was  put  in  to 
enable  the  company  to  pay  the  debenture  interest  in  the  event  of  the 
income  from  power  sold  not  being  sufficient  to  do  so.  It  would  enable 
them  to  make  up  any  deficiency  of  the  debent\iie  interest  by  a  call  upon 
the  consumers  in  respect  of  the  preceding  year,  or,  if  preferred,  it  could 
be  made  in  the  form  of  an  increase  of  price  for  the  coming  years. 

Details  of  Company's  Scheme. 
Mr.  H.  J.  Jack,  managing  director  of  the  Power  Company,  explained 
the  work  carried  out  and  indicated  the  various  watersheds  by  exhibiting 
a  model  on  which  the  mountain  ranges  and  valleys  were  shown  to  scale. 
In  adchtion  to  existing  resources  the  company  proposed  to  construct  a 
dam  near  Maentwrog  which  would  give  an  enormous  storage,  and  there 
were  many  further  plans  for  increasing  the  suppU'  of  hydraulic  i)Ower. 
It  was  proposed  that  the  North  Wales  Company  should  take  £250,000 
of  the  debenture  issue  of  the  Aluminium  Corporation,  and  should 
finance  the  Corporation  to  the  extent  of  another  £2.30,000,  and  in  con- 
.sideration  the  Corporation  would  agree  to  give  the  Power  Company 
as  much  or  as  httle  electrical  energy  as  the  Power  Company  might 
desire  from  year  to  year  at  jd.  per  unit.  It  was  at  first  intended  that 
the  companies  should  be  merged,  but  the  proposal  bristled  with  diffi- 
culties. A  considerable  amount  of  further  capital  would  be  required. 
He  had  had  years  cxiurieiice  of  the  transrais.sion  of  current  by  over- 
head mains  and  he  found  the  system  of  transmission  worked  effectively 
and  was  extremely  satisfactory.  The  longest  transmission  line  was  that 
to  Trevor  in  South  Carnarvonshire,  a  distance  of  26  miles. 

Mr.  Graham,  for  Llandudno  Council,  pointed  out  that  the  Power 
Company  proposed  to  dehver  current  for  Llandudno  at  a  point  near 
the  Colwyn  Bay  gas  works,  4  miles  distant,  and  asked  who  would  bear 
the  cost  of  the  junction  lines  and  their  maintenance. 

Mr.  H.  Booth  drew  attention  to  a  clause  in  the  Power  Company's 
Act,  under  which  the  company  are  required,  on  being  served  with 
notice  to  supply  current  to  a  district,  to  deliver  that  current  at  a  sjjecified 
point  withm  that  district. 

In  reply  to  Mr.  T.  E.  Mokeis  (for  Carnarvonshire  County  Council), 
Mr.  Jack  declined  to  commit  himself  to  the  principle  of  giving  pre- 
ferential treatment  to  consumers  who  were  near  the  power  stations, 
in  the  matter  of  price.  He  wouldnotobject  to  aclausebeinginserted  in 
the  projiosed  Act,  under  which,  if  the  Power  Company  at  any  time 
found  itself  unable  to  carry  out  its  obligations,  the  proposed  Advisory 
Committee  would  eariy  on  the  works.  He  thought  the  Advisory  Com- 
mittee would,  when  it  liad  learned  its  business,  become  the  Joint 
Authority  for  the  area. 

'  A  copy  of  the  heads  of  the  proposed  agreement  between  the  North 
Wales  Power  Company  and  the  .\luminium  Corporation  was  handed  in. 
The  agreement  is  to  continue  as  long  as  the  Power  Company  are  the 
authorised  undertakers  for  the  district  and  the  Aluminium  Corporation 
shall,  up  to  the  fimit  of  its  10.000  kw.  capacity,  supjily  current  to  the 
Power  Company  at  -Jd.  per  unit,  provided  the  load  factor  is  not  less  than 
45  per  cent.     The  pi'ice  is  subject  to  a  clause  as  to  wages. 

Mr.  Jack  said  the  promoters  would  be  prepared  to  seek  the  advice  of 
the  Commissioners  as  to  what  the  load  factor  should  be  in  fairness 
between  the  two  companies.  The  intention  was  to  place  at  the  disposal 
of  the  Power  Company  the  whole  of  the  current  that  could  be  generated 
at  Dolgarrog,  and  when  the  customera  of  the  Power  Company  required 
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it,  (lie  Miaiuifacturo  of  alutninium  at  Dolgairog  wnuld  Ix'  susiicnilfd. 
He  would  givo  such  reasonable  guarantees  to  niainlaiii  the  position  as 
between  tlio  two  companies  as  the  Comraissionei-s  iniglit  impose. 

An  Advisoky  C'ommitthk. 

As  to  the  proposed  Advisory  Committee,  Mr.  Jack  said  he  would  give 
one  repivsentative  to  caili  distribution  area,  irrespective  oJ  its  population 
and  rateable  value.  Its  resolutions  would,  he  thouj^lit,  in  nine  cases  out 
of  ten,  be  acted  upon  l)y  the  eoni|)aiiy,  and  in  the  exceptional  case  the 
coramittt'e  would  go  to  the  C'otnmissioners.  The  eornniittee  would  give 
advice  to  the  I'ommissioners  and  the  company.  A  joint  electricity  com- 
mittee was  not  needed  for  the  lUatrict.  The  advisoi-j-  eoniniittce  would 
have  no  jniwer  as  to  prices  charged  to  consumei-s,  or  as  to  the  profit  to  be 
distributed  to  tlie  shaivhoklei-s  of  the  company.  It  was  intended  that 
local  authorities  and  otlier  consumers  taking  eurcent  should  advance 
capital  to  the  company  lor  the  construction  of  extensions  of  the  trans- 
mission lines  required  for  the  delivery  of  eurivnt,  and  the  security  for  the 
capital  would  l)e  the  poles  and  wires  so  erected.  Depreciation  was 
adequately  provided  for  in  the  10  [ler  cent,  added  to  the  estimates  for 
contingencies.  The  power  transn\ission  lines  had  to  be  maintained  in 
good  condition  out  of  revenue. 

Mr.  TvLDESLEY  JONES,  K.C  (for  the  railway  companies),  submitted 
that  the  clause  in  the  scheme  providing  for  the  assessment  of  any  defi- 
ciency ii\  revenue  in  any  year  upon  users  of  energy  was  illegal,  imprac- 
ticable and  micommercial,  aiul  at  a  later  stage  the  clause  was  withdrawn. 

Mr.  .Jack  admitted  tliat  llolyln-ad  was  likely  to  be  a  large  consumer 
owing  to  the  extensive  railway  and  haibour  work? there,  but  he  preferred, 
in  the  firat  instance, to  cater  for  the  eastern  industrial  area,  and  the  scheme 
did  not  provide  for  extension  of  the  transmission  line  to  Holyhead  until 
four  years  hence.  The  railway  company  could  construct  a  line  at  once, 
and  the  Power  Company  would  pay  interest  on  the  outlay. 

Mr.  Arthur  Weli.s,  managing  director  of  the  City  General  Trust  Com- 
pany, gave  evidence  on  the  company's  proposals  for  financing  their 
constructive  works. 

Sir  Harry  Hawabd  pointed  out  that,  as  proposed,  the  ordinary  share 
capital  of  the  Power  Company  would  be  no  more  than  9  per  cent,  of  the 
total  capital  of  the  undertaking.  That  was  a  very  low  proportion. 
Parliament,  as  a  special  concession  in  the  PubUc  Utility  (Capital)  Issues 
Act  of  last  year,  allowed  capital  to  be  increased  by  borrowing  not  exceed- 
ing 50  per  cent,  of  the  share  capital. 

Mr.  Wells  thought,  under  the  existing  conditions  it  would  be  impos- 
sible to  finance  the  enterprise  otherwise  than  by  bonds  at  a  fixed  interest. 

In  the  coui-se  of  cross-examination,  Mr.  .Jack  said  the  question  of  an 
abnormal  drought  in  Wales  was  a  bogey  raised  by  those  who  do  not 
understand  water-power.  Abnormal  drought  did  not  come  into  the 
question,  but  if  there  was  any  danger  Wales  ought  to  have  first  pull  upon 
its  own  water  resources.  Wales  had  veiy  tine  power  resources,  but 
nothing  had  been  done  to  develop  them,  and  if  local  authorities  took  up 
the  paroeliial  attitude  that  valuable  power  would  never  be  developed. 
There  could  be  no  rule  as  to  places  close  to  the  generating  stations  having 
power  at  a  cheaper  rate  than  distant  places  to  which  the  cost  of  trans- 
mission would  be  verj'  much  greater,  but  practically  that  would  be  so. 
It  should  be  possible  to  lay  a  service  wire  from  the  main  transmission 
line  to  a  farm  half  a  mile  distant,  and  supply  the  fann  with  power  at 
not  more  than  3d.  or  4d.  a  unit.  The  company  had  included  provision 
for  laying  a  line  to  Aberystwyth  in  1927,  and  another  to  Barmouth  and 
Bala  in  1928.  He  had  come  to  the  conclusion  that  those  lines  could  be 
constructed  for  £2,000  a  mile  instead  of  £3,000  as  at  first  estimated.  As 
there  would  not  be  so  heavy  a  load  on  them,  the  lower  cost  should  suffice. 
If  the  Commissioners  made  the  order  constituting  the  power  company 
the  undertakers,  the  company  would  endeavour  to  assist  Dolgelly  to  get 
an  early  supply.  It  would  be  a  matter  for  the  Commissioners  as  to 
whether  they  would  allow  water  power  outside  his  company  to  be 
developed. 

The  Chairman  asked  whether,  if  the  Commissioners  recognised  the 
power  company  as  the  authorised  supplier  of  electricity  in  the  North 
Wales  and  Chester  area,  Mr.  Jack  would  agree  to  the  formation  of  a  Joint 
Public  Authority  for  the  district  who  would  deal  with  matters  such  as 
the  distribution  in  areas  not  already  provided  for.  Would  that  be  likely 
to  interfere  more  with  the  conduct  of  the  power  company's  business  than 
the  "  ad%nsory  "  committee  which  he  had  already  suggested  ? 

Mr.  .Jack  replied  that  he  thought  such  an  arrangement  might  be  made, 
but  he  did  not  think  it  necessary,  and,  further,  owing  to  the  demands 
for  representation  that  would  be  made  upon  it.  it  woidd  be  unwieldy. 

The  Chairman  said  that  the  business  of  the  Joint  Authority  would, 
practically,  be  restricted  to  the  executive  committee  which  the  authority 
would  appoint.  He  said  the  Cominis-sioners  would  consider  a  suggested 
clause  of  Colwyn  Bay  (as  to  the  purchase  of  the  generating  plant  in  case 
of  default  by  the  company)  and  they  would  give  the  parties  an  oppor- 
tunity of  consulting  them  if  necessary  before  their  decision  was  given. 

Sir  Phfllip  Dawson  and  Mr.  Ralph  Freeman,  consulting  engineers, 
gave  evidence  in  support  of  the  scheme,  and  the  Commissioners  arranged 
that  various  representatives  of  authorities  should  submit  considered 
written  statements  instead  of  addressing  them. 

Sutport  roR  Compaxy's  Scheme. 
Mr.  Tyldesley  Jones  (for  the  railway  companies)  also  favoured  the 
scheme  of  the  North  Wales  Power  Company,  a.s  most  likely  to  produce 
the  desired  cheap  and  abundant  sujjply  of  electricity.  In  the  district 
sjjecial  circumstances  rendered  the  scheme  of  the  company  preferable, 
subject  to  safeguards  of  public  interest. 

Mr.  Lawson  Taylor,  town  clerk  of  Wrexham,  submitted  a  statement 
s  bowing  that  Wrexham  Corporation  favoured  tlie  formation  of    a  Joint 


Klectricity  Authority,  but  did  not  bind  itself  to  become  a  constituent 
authority  at  present.  Kven  if  the  Commissionci-s  shouhl  be  satisfied 
that  the  water-power  resources  of  the  North  Wales  Power  Company  were 
sufficient  for  the  supply  of  the  whole  <listrict,  the  Council  would  support 
the  formation  of  a  Joint  .\uthority,  either  for  the  whole  of  the  district 
or  for  the  eastern  portion.  No  capital  expenditure  should  be  incurred 
in  providing  a  new  generating  station  until  the  Commissioners  had  satis- 
lied  themselves  that  it  was  not  praclicabh^  to  obtain  an  adec^uate  supply 
of  electrical  energy  from  the  North  Wales  Power  Company  or  from 
another  Joint  Electricity  Authority  at  a  priie  equivalent  to  or  less  than 
the  price  at  which  energy  could  be  generated  at  the  proposed  station. 
No  technical  slalf  should  be  appointed  other  than  such  aa  might  be 
required  for  the  distribution  of  energy,  in  the  event  of  that  work  being 
undertaken  by  the  .Joint  Authority  in  any  area  the  local  authority  of 
which  was  not  an  authorised  \nidertaker.  Distribution  might,  however, 
be  undertaUin  by  existing  authorised  undcrtakei-s  not  only  in  their  own 
areas  of  sup])ly,  but  in  adjoining  areas  of  local  authority. 

Mr.  T.  E.  Morris,  for  the  Carnarvonshire  County  Council.  su))ported 
the  power  company's  sclu-me,  subject  to  reservations,  and  he  suggested 
that  the  Commissioners  might  themselves  appoint  the  members  of  the 
projioscd  advisory  committee. 

Mr.  Miller,  summing  up  for  the  power  company,  submitted  that  the 
steam  and  low  level  water-power  generating  works  jiroposcd  by  Chester 
were  unnecessary,  and  that  the  estimates  on  which  they  were  based  were 
unreliable.  The  company,  which  was  run  by  competent  business  men, 
who  had  had  the  vision  to  see  the  possibilities  and  had  developed  the 
technical  resources  in  a  very  creditable  manner,  wouUl,  with  the  enlarge- 
ment of  its  area  and  the  assured  revenue  which  was  in  prospect,  get  the 
further  capital  resources  required. 

Mr.  J.  H.  D1CK.SON,  for  Chester  Corporation,  submitted  that  their 
scheme,  based  on  the  two  principles  of  public  control  and  reasonable 
cost,  had  been  fully  substantiated  at  the  inquiry.  The  hydro-electric 
stations  on  the  Dee  could  be  constructed,  and  l^hey  would  in  no  way 
injure  the  river  from  the  point  of  view  of  riparain  owners.  He  criticised 
the  financial  position  of  the  company,  whose  capital  had.  sim-e  it  came 
under  its  present  management,  been  "written  u])  "  from  £220,000  to 
£532,000.  t)n  a  foundation  such  as  that  the  power  company  sought  to 
build  up  a  super-structure  by  the  issue  of  second  debentures  to  an 
enormous  amount,  unsupported  by  anything  approaching  a  i)ropcr 
margin  of  tangible  assets  created  by  the  expenditure  of  soUd  cash  by 
the  shareholders.  There  should  be  "public  control  and  the  advisory 
committee  suggested  by  Mr.  Jack  would  not  meet  that  necessity. 

The  Chairman  asked  the  Town  Clerk  of  Llandudno  to  convey  to  his 
Council  the  best  thanks  of  the  Commissionei-s  for  granting  them  the  use 
of  the  Town  Hall  for  holding  the  inquiiy.  The  Commissioners  could 
make  no  pronouncement  at  present.  They  had  a  grave  and  difficult 
problem  which  would  take  some  time  to  solve,  but  they  hoped,  at  a  later 
date,  be  able  to  submit  a  draft  order  that  would  have  alastingandgood 
effect  on  the  developments  of  that  richly  endowed  district. 


I.£.EI.  Summer  Meeting. 


As  already  annovinced  in  The  Electrician,  the  summer  meeting 
of  the  Institution  of  Electrical  Engineers  in  1921  will  take  place  in 
Scotland  from  Jime  7  to  10.  The  first  two  days  v.-i\\  be  spent  in 
Glasgow,  when  visits  will  be  paid  to  the  new  power  station  at  Dal- 
marnock,  and  to  works  and  other  places  of  interest  in  the  neigh- 
bourhood. Papers  on  the  Dalmarnook  power  station  and  on  the 
hydro-electric  power  resources  of  Scotland  wiU  be  read.  An-ange- 
ments  have  been  made  for  a  Clyde  trip  on  June  8. 

On  Jimo  9  the  party  will  proceed  by  special  train  to  Eort  William 
or  Banavie  (Inverness  Canal),  and  on  the  follo\ving  day  a  steamer 
mil  take  the  visitors  downi  Loch  Linnhe  to  Kinlochleven,  where  the 
hydro-electric  installation  of  the  British  Aluminium  Company  will  be 
■(•isited.  In  the  afternoon  the  steamer  will  continue  its  journey  south- 
wards, and  land  the  party  at  Oban,  where  the  visit  wil\  end  on  Friday 
evening,  Jtmc  10.  The  journey  to  Fort  William  and  thence  to  Oban 
will  give  an  opportunity  of  seeing  the  most  magnificent  scenery  of 
the  Western  HiglUands. 

We  imderstand  that  a  circular  giving  full  details  ^\ill  shortly  be 
issued  bv  the  Institution. 


At  the  last  meeting  of  the  West  of  Scotland  Branch  of  the  Assoclation 
OF  Miking  Electrical  Engineers,  a  Paper  was  read  by  Mr.  Sydney 
Bums,  on  "  The  Choice  of  a  Small  Electric  Winder."  The  lecturer  said 
it  was  agreed  that  development  of  the  coal  industry  along  scientific 
lines  was  a  matter  of  public  concern.  The  attention  of  colliery  officials, 
and  of  engineers  especially,  was  attracted  by  claims  relatmg  to  the  im- 
provement of  colliery  equipment,  and  in  a  special  degree  to  the  raising 
of  coal  by  more  economical  and  reliable  methods.  In  the  discussion  which 
followed,  Mr.  Frank  Anslow  (the  president)  said  that  electric  winding 
was  now  beyond  the  realms  of  speculation,  and  that  made  the  way  clear 
for  complete  electrification,  which  was  a  matter  of  national  importance- 
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Lar^e  Power  Station  Design. 

At  a  recent  informal  meeting  of  the  Institution  of  Electrical 
Engineers,  Mr.  J.  R.  C'owie  opened  a  discussion  on  the  design  of  a 
large  power  station,  paying  special  attention  to  the  Dalmarnock 
Station  of  the  Glasgow  Corporation. 

During  the  subsequent  disc\ission.  Dr.  R.  D.  Gifford  suggested 
cooling  by  liquid  air,  and  on  the  question  of  the  drive  of  the  station 
auxiliaries  advocated  a  direct-current  house  set.  This  drew  from 
Mr.  CowiE  the  navve  admission  that  while  direct  current  was  better 
they  were  preaching  alternating-current  drive  to  consumers  in  Glas- 
gow, and  thought  it  policy  to  stick  to  alternating  current  in  their 
station. 

Mr.  S.  Utting  referred  to  the  extension  of  furnace  air-heating 
methods,  and  Dr.  Kapp  thought  it  was  making  a  virtue  of  necessity 
as  the  hot  air  has  to  be  evacuated.  Mr.  W.  N.  C.  Clinch  spoke  of 
steel  economisers,  and  Mr.  E.  F.  Hetherinoton  knew  of  a  case  of 
prevision  that  galvanised  the  tubes  yet  did  not  prevent  pitting. 
Mr  A.  P.  Haejier  elicited  Mr.  Cowie's  preference  for  keeping  all 
metering  on  the  low-tension  side. 

The  inevitable  suggestion  that  the  generators  should  be  at  the 
pit  head  brought  the  reply  that  Dalmarnock  in  full  blast  will  make 
small  potatoes  of  the  output  of  any  one  colliery  in  Scotland  ;  and 
when  it  was  pointed  out  that  Dalmarnock  weighed  coal  tAvice  on 
acceptance — before  and  after  tipping — Mr.  Cowie  was  ready  with  the 
knowledge  (by  hearsay)  of  a  waggon  repair  works  that  kept  all  its 
fires  a-going  on  the  coal  scraped  from  waggons  sent  for  repair. 


Liegal  Intelligence. 

The  Oldham  Tramways  Arbitration. 

On  Friday  the  Court  of  Appeal  (Lords .Justices  Bankes,  Scrutton  and 
Atkin)  reserved  judgment  in  the  case  of  the  Oldham.  Ashton  and 
Hyde  Electric  Tramway,  Limited,  v.  Cooper  and  others,  upon  the 
appeal  of  the  tramway  company  from  the  decision  of  Mr.  Justice 
Eowlatt  upon  four  items  in  the  Arbitrator's  award  as  to  the  purchase 
price  to  be  paid  to  the  company  by  Ashton  and  Hyde  Corporations  and 
the  Audenshaw  and  Denton  Urban  Councils.  Tl>e  amount  of  the 
award  was  £142,000,  but  the  purchasing  authorities  contested  certain 
items  allowed  and  contended  that  other  items  ought  to  be  depreciated. 
Mr.  Justice  Rowlatt  came  to  a  conclusion  favourable  to  the  company 
on  certain  items  ;  but  on  the  four  items  in  question  (engineering  fees, 
cost  of  raising  capital,  interest  on  capital  during  construction,  and  the 
expenses  incurred  on  alterations  to  the  Guide  Bridge)  he  decided  against 
the  compan}'. 

Electrical  Engineers'  Claim. 

Last  week  Mr.  Pollock,  Ctficial  Referee,  concluded  the  hearing  of  an 
action  in  which  Messrs.  J.  Holbrook  &  Company,  electrical  engineers, 
claimed  from  Messrs.  F.  P.  Bliss  &  Son,  builders,  the  balance  of  an  account 
for  an  electric  installation  at  a  house  in  Barley. 

Mr.  J.  B.  Matthews,  K.C.  (with  Mr.  Abinger)  were  counsel  for  plaiatifi's, 
and  Mr.  Arthur  Powell  appeared  for  defendants. 

From  counsel's  statement  it  appeared  that  the  case  arose  out  of  a~ 
dispute  between  two  firms,  carrying  on  a  similar  class  of  business,  as  to 
the  cost  of  donig  certain  work  in  relation  to  an  electric  lighting  and 
heatmg  installation.  In  April,  1920,  defendants  approached  plaintiffs 
by  telephone  with  a  view  to  their  undertaking  the  electric  installation 
at  the  house  and  it  was  alleged  that  in  the  course  of  the  conversation 
plaintiffs  said  that  the  c  -st  would  be  about  £60.  But  subsequently 
when  plaintiffs  went  over  the  house  they  told  defendants  it  was  not  a  £60 
job  and  how  much  it  would  cost  it  was  impossible  to  say.  It  was  costly 
enough  as  the  wires  had  to  be  cased  in  steel  tubing  and  laid  not  on  the 
work,  but  in  chases  to  be  made  in  the  walls,  and  -nhen  the  work  was 
put  in  hand  the  owner  of  the  house  was  so  au.vious  to  get  it  done  quickly 
that  the  men  had  to  work  night  and  day  mth  the  result  that  the  cost 
was  materially  increased.  It  was  also  further  increased  by  the  numerous 
alterations  required.  Beyond  the  lighting  installation  there  was  the 
provisioa  of  points  for  radiators,  the  end  of  it  being  that  the  total 
amount  of  work,  including  a  host  of  costly  fittings  chosen  by  the  lady 
and  her  husband,  came  to  £274  17s.  6d.  against  which  there  was  a  cash 
credit  of  £179  4s.  9d.  After  making  the  largest  possible  concessions  in 
favourof  defendants  the  plaintiffs  had  arrived  at  a  balance  of  £95  lbs.  9d., 
and  defendants  had  paid  £50  into  court.  The  issues  were  firstly  was 
there  a  contract  that  the  work  should  be  done  for  f.'iO,  and  secondly, 
was  the  work  so  unsatisfactory  that  a  portion  of  it  had  to  be  redone  by 
someone  else  for  which  there  was  a  counter  claim  of  £14  ? 

After  h_  ring  the  evidence  on  both  sides,  the  Official  Referee  found  in 
favour  of  plaintiffs  on  both  claim  and  counter  claun,  and  judgment  was 
entered  for  them,  with  costs. 


Messrs.  George  Wills  and  Henry  Wills,  who  have  already  given  large 
sums  towards  founding  the  University  of  Bristol,  recently  contributed 
a  further  £200,000  to  finish  the  substantial  extension  which  is  being 
built  entirely  at  their  expense. 


Electricity  Supply. 

Middlesbrough  Corporation  has  increased  the  salary  of  the  borough 
electrical  engineer  (Mr.  R.  H.  Scotson)  by  £100  per  annum. 

The  directors  of  the  Alexandra  Docks  &  Railway  Company. 
Newport,  have  decided  to  install  two  electric  pumps. 

The  WoKKSop  Coal  &  Iron  Company  has  agreed  to  give  a  furthe' 
supply  of  electricity  in  bulk  from  the  Manton  pit  to  the  Urban  Council 
in  order  to  avoid  expenditure  on  additional  generating  plant. 

Preston  Corporation  has  approved  of  the  reommendation  to  purchase 
the  undertaking  of  the  National  Electric  Supply  Company.  Though  the 
exact  figure  is  not  known,  it  is  said  the  purchase"  price  will  reach  £286,000. 

Salford  Corporation  recently  purchased  a  site  for  a  new  power  house 
at  Agecroft  and  in  order  to  provide  work  for  the  unemployed  a  number 
of  men  have  been  employed  in  levelling  and  excavation  work. 

EsTON  Urban  Council  has  obtained  a  special  order  and  the  Electricity 
Commissioners  have  directed  it  to  obtain  terms  for  a  bulk  supply  of 
electricity  from  the  Cleveland  and  South  Durham  Power  Company  and 
Messrs.  Bnlckow.  Vauglian  &  Co. 

The  Hekne  Bay  Urban  Council  has  informed  the  Electricity 
Commissioners  that  it  does  not  object  to  the  revocation  of  the 
Provisional  Electric  Lighting  Order  of  the  loc  il  gas  compan}',  provided 
the  words  '"  and  electricity  "  are  deleted  from  the  company's  registered 
name. 

Stepney  (London)  Council  is  recommended  by  the  Finance  and 
Parliamentary  Council  to  take  up  for  the  Electricity  Department  a 
loan  of  £25,000  at  7  per  cent.,  from  the  London  County  Council,  repayable 
within  20  years.  After  the  present  month,  the  charges  made  by  the 
Electricity  Department  for  current  will  be  increased  to  the  following 
rates  :  Scale  A,  8d.  and  IJd.  per  unit  (instead  of  7d.  and  Id.),  scale  C, 
1-Jd.  (instead  of  0-9d.),  and  scale  F,  Id.  (instead  of  Jd.). 

The  Sw.\NSEA  Corporation  are  considering  a  scheme,  involving  an 
expenditure  of  £40,000,  for  extending  the  electric  supply  mains  to  the 
growing  area  of  the  Amman  Valley,  and  a  special  meeting  of  the  Council 
is  to  consider  the  details.  Several  important  works  and  collieries  want 
suppUes  of  energy  for  power  and  light.  Ammanford,  Gowerton,  Gor- 
seinon  and  Pontardulais  are  witliin  the  scope  of  the  scheme,  which, 
according  to  the  chairman  of  the  Electricity  Committtee  (Aid.  Sinclair), 
has  enormous  possibilities,  apart  from  the  fact  that  a  return  of  £5,000  per 
annum  is  assured  from  the  start. 

At  a  recent  meeting  of  Walsall  Town  Council,  Councillor 
J.  Venablcs  moved  that  no  further  action  be  taken  with  regard  to  the 
proposal  to  light  High-street,  Bloxwich,  by  electricity.  He  said  the 
street  was  already  well  lighted  by  gas  and  it  was  extravagance  to  have 
electric  Ught.  Councillor  Somerfield  said  it  was  proposed  to  Ught 
High-street,  Bloxwich,  from  the  overhead  tramway  wires,  and  it  would 
be  a  great  economy.  Aid.  Ingram  said  it  was  the  old  story ;  every  time 
he  lost  a  customer  Councillor  Venables  (Chairman  of  the  Gas  Company) 
squealed,  but  he  would  do  a  lot  of  squeaUng  during  the  next  ten  years, 
as  automatic  gas  Ughting  was  not  a  success.  The  present  Ughting 
was  a  disgrace.     The  resolution  was  lost. 

In  a  recent  address  to  the  Portsmoitth  Rotary  Clue  Capt.  W.  H. 
Upton  Marshall,  R.E.,  called  attention  to  the  extremely  wasteful 
policy  of  having  t^^■o  stations,  one  for  supijh'ing  light  and  power  and 
the  other  for  supjilying  the  tramways.  The  town  Council  should  take  a 
broad  view  of  the  matter  and  arrange  for  the  supply  on  modem  lines, 
not  only  to  Portsmouth,  but  to  the  surrounding  smaller  to^vns  as  well 
by  erecting  a  station  in  a  position  where  coal  could  be  cheaply  deposited, 
where  future  extensions  could  be  carried  out  and  from  which  electricity 
could  be  distributed  by  means  of  overhead  mains.  The  site  at  Hillsea 
was  ideal  for  the  purpose.  Such  an  arrangement  would  mean  a  saving 
in  the  coal  costs  of  about  £18,000  a  year  on  the  present  output  and 
would  become  greater  as  the  output  increased. 

In  consequence  of  the  deleterious  effect  of  producer  gas  upon  the 
windings  of  electrical  machinery,  a  totally  enclosed  dynamo  has  been 
installed  at  the  Minehead  electricity  works.  From  "  The  Engineer  " 
we  learn  that  the  generator  is  of  the  interpole  t^qie,  giving  84  kw.  at 
210  revs,  per  rain.  A  fan  in  the  interior  of  the  machine  circulates 
the  air  in  a  closed  circuit  through  a  cooler,  or  heat  cUssipator,  situated 
over  the  machine,  the  cooler  consisting  of  airways  having  thin  metal 
walls  and  arranged  to  present  a  large  cooling  surface.  Another  fa.n 
outside  the  machine  forces  a  stream  of  air  drawn  from  outside  the 
building  through  the  cooler.  The  extra  cost  of  such  a  machine  is  no 
more  than  25  per  cent,  over  that  of  an  ordinary  open  tyjie  machine 
of  the  same  outimt. 

One  daj'  last  month  there  was  a  sudden  stoppage  of  elecric  supply 
in  Cork  owing  to  a  strike,  but  the  Fordson  Factory  got  over  the  diffi- 
culty bj'  utilising  Fordson  tractors  as  a  substitute.  By  the  time  the 
outside  supply  failed  half  the  department  were  working  under  their 
own  power  in  this  way.  On  the  following  morning  the  foundry  was 
going  in  full  swing,  tractors  replacing  motors  on  the  blowers  and  com- 
pressors, rattlers,  &c.  Current  for  small  machines  and  for  lighting 
was  supplied  by  a  group  of  12  tractors  driving  a  length  of  line  shafting 
from  which  dynamos  were  driven.  Six  20-h.p.  and  four  25-h.p.  electric 
motors  were  driven  as  dynamos,  while  one  tractor  drove  a  20-h.p. 
motor  to  supply  the  shunt  field  current  required  by  the  others.  The 
s3-stem  of  the  shop  was  460-volt  three-wire  direct  current,  and  a 
balancer  had  to  be  provided.  This  consisted  of  two  20-h.p.  motora 
direct  coupled.  The  installation  gave  an  average  output  of  200  H.P. 
and  worked  admirablv. 
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Electric  Traction. 

The  tramway  fares  arc  to  be  increased  at  Boi.tom  on  the  4th  prox. 
The  Corporation  is  the  last  tramway  authority  in  Lancashire  to  take 
this  step,  but  after  six  months  experience  of  the  new  fares  the  position 
will  be  reviewed. 

CoLNB  Corporation  has  ado|)ted  the  following  increased  scale  of  fares 
on  the  tramway."  ■  Half  mile,  Id.  ;  one  mile,  2d.  ;  2  miles,  lid.  ;  'i  miles, 
4d.  ;  full  route,  od.  ;  workmen,  2  miles,  Ud.  ;  children.  Id.  ;  parcels, 
100  i>er  cci\t.  increase  over  pre-war  rates.  Hiding  in  a  tramcar  will  soon 
bo  almost  as  much  a  luxury  as  riding  in  a  motor  car. 

The  estimates  of  the  Nkwcasti,i:-ox-Tvnk  Transport  and  Klcctricity 
(formerly  the  Tramways)  Committee  put  the  income  for  the  ensuing 
12  months  at  £.")!)8.(ioO  ;  and  after  making  allowance  for  the  various 
items  of  exiicnditure,  a  net  surplus  of  i:i2.2.'{.")  is  anticijiated.  The 
increased  ii-ceipts  from  the  revision  of  fares  during  the  Jiast  ^year  came 
u|i  to  expectations,  but  the  increased  expenditure  absorbed  the  higher 
revenue.  It  is  hoped  that  the  Committee  will  agree  to  give  £14,000 
towuRls  the  relief  of  rates. 

We  learn  from  the  returns  of  the  Ministry  of  TRiJ^sroKT  for  1919 
that  the  capital  expenditun'  of  all  the  railways  in  Great  Britain  at  the 
end  of  that  year  was  j;l.l5:i,:{0(),o00.  an  increase  of  i;i9,200.0t«.)  over 
I9i:?.  The  ligures  for  Ireland  were  i;49,ti00,000,  an  increase  of  £800,000. 
The  gross  earnings  of  the  railways  in  the  United  Kingdom,  phis  the 
estimated  value  of  services  rendered  to  the  Government,  totalled 
£109,879.000,  against  an  expcmliture  of  £187,058,000,  leaving  a  balance 
of  £12,821,000.  With  miscellaneous  receipts  and  net  Government 
compcn.sation  (£35,730,000),  the  total  net  income  was  £.53,070,000. 
During  the  six  j-cars  ended  i)ec.  31,  1919,  thi'  total  single  track  (including 
sidings)  increased  by  704  miles,  making  a  total  of  55,254  miles  for  the 
I'nited  Kingdom.  Vehicles  worked  by  electric  power  provided  seating 
lapacity  for  158, (>44,  an  increase  of  32,193.  The  total  length  of  electric 
railways  was  089  miles,  five  chains,  compared  with  314  miles,  52  chains 
in  1913. 

The  IMMKS.SE  si'ccESS  of  Electric  Traction  on  Subirb.vn  railways 
was  referred  to  at  the  meetings  of  three  railway  companies  during  the  week. 
Presiding  over  the  annual  meeting  of  the  L.  &  S.  Western  Company, 
Brigadier-General  H.  W.  Drummond  said  that  the  electritication  of  their 
suburban  lines  was  still  proving  a  great  success.  The  number  of  pas- 
sengers carried  in  their  electric  trains  last  year  was  well  over  50,000,000. 
Since  the  last  meeting  they  had  added  two  coaches  to  the  morning  and 
evening  trains  running  in  the  Kingston  and  roundabout  services,  and 
that  had  gone  a  long  way  to  reduce  the  inconvenience  of  overcrowding. 
The  next  step  to  that  end  would  have  been  the  electritication  of  the 
Cobham  and  Leatherhead  lines,  but  unfortunately  when  they  wanted 
to  place  contracts  they  found  that  the  prices  of  electrical  equipment  had 
advanced  to  such  an  extent  as  to  make  it  very  doubtful  whether  the  work 
would  bo  carried  out  for  £1,000,000  as  compared  with  a  pre-war  estimate 
of  about  £250,000.  Apart  from  that,  when  the  Ciovemment  proposals 
in  regard  to  the  future  of  the  railways  were  disclosed  they  were  found  to 
be  of  such  an  unsatisfactorj-,  not  to  say  confiscatory  nature,  that  they 
came  to  the  conclusion  that  they  would  not  be  justified  in  committing 
the  shareholders  to  any  new  schemes  which  necessitated  large  capital 
expentliture.  The  electrification  of  the  Cobham  and  Leatherhead  lines 
would,  therefore,  have  to  remain  in  abeyance  until  the  future  position 
of  the  railways  had  been  more  clearly  defined.  As  to  the  overcrowding 
on  the  Waterloo  and  City  Railway  an  order  had  now  been  placed  for 
extra  vehicles,  which  would  be  in  ser^'ice  within  the  next  few  months. 

At  the  meeting  of  the  North  London  Railway  Company  on  the  24th 
ult.,  the  chairman  (the  Hon.  A.  H.  Holland-Hibbert)  said  that  the  line 
had  held  its  own,  despite  competition.  They  had  carried  5,000,000  more 
passengers,  and  as  a  result  of  increased  fares  and  more  passengers  they 
had  taken  £61,500  more  money  In  a  great  measure  the  change  was  due 
to  the  electrifying  of  the  line,  which  provided  a  quicker  and  more  attrac- 
tive service.  They  were  able  to  declare  the  same  total  dividend  as  last 
3'ear,  after  putting  £10.000  to  general  reserve,  and  the  sum  carried 
forward  was  £14,500,  comijared  with  £13,000.  The  railways  had  not 
been  responsible  for  increased  wages,  standardisation  of  wages  and 
shortening  of  hours.  Though  increased  rates  and  fares  might  help  he 
would  emphatically  state  that  if  the  companies  were  to  be  paying  con- 
cerns the  wages  bill  would  have  to  be  materially  reduced.  Railway 
Boards  could  not  accede  to  the  suggestion  that  representatives  of  labour 
should  have  seats  thereon.  On  the  subject  of  grouping  he  thought 
that  according  to  commonsense  their  line  would  fall  in  with  the  L.  & 
N.W.  group.  They  were  not  a  tube  railway  ;  to  jnit  them  among  the 
London   comi)anie3  as  a  tube   railway  was   ridiculous. 

At  the  meeting  of  the  L.  &  N.  Western  Company,  the  Hon.  Charles 
N.  Lawrence  referred  to  the  electrification  of  the  line  from  Watford  to 
Euston,  and  said  that  considerable  progress  had  been  made  with  the 
last  section — the  portion  between  Queen's  Park  and  Chalk  Farm — and 
they  were  maldng  every  effort  to  complete  it  as  early  as  possible.  In 
spite  of  difticulties  it  was  hoped  that  early  next  year  it  would  be  possible 
to  open  the  new  lines  throughout,  and  so  give  a  much  better  suburban 
service  to  Euston  and  Broad-street.  The  traffic  passing  over  the  tube 
lines  to  and  from  the  company's  stations  between  Queen's  Park  and  Wat- 
ford continued  to  show  a  satisfactory  increase,  and  in  order  to  give  better 
facilities  during  the  rush  hours,  alterations  had  been  made  at  Queen's 
Park  which  would  allow  of  additional  L.  &  N.W  trains  being  nm  to  and 
from  that  station  and  Watford  in  connection  with  the  frequent  tube 
trains  between  Elephant  and  Castle  and  Queen's  Park. 


Institution  Notes. 

The  44th  convention  of  the  National  Electric  Liout  As.sociation 
will  be  held  at  ( 'hicago  from  May  31  to  .June  3.  The  headquarters  of  the 
convention  will  bo  at  the  Brake  Hotel. 

Among  the  15  candidates  selected  by  the  Council  of  the  Royal 
Society  to  be  recommended  for  election  intf)  the  Society  are  Prof. 
William  Laurence  Bragg,  Prof.  William  Henry  Eccles,  and  Sir  Eustace 
'J'cmij'son  ])'  Kyncourt. 

The  President  of  the  Institution  of  Electrical  Engineers  will  visit 
the  WES'rEHN  Centre  on  May  2  next  and  will  address  a  meeting  at 
Bristol.  In  coniu'ction  with  this  visit  it  has  been  decided  that  an 
informal  dinner  shall  be  held. 

The  following  oflTicers  have  been  elected  by  the  Institittiox  of 
Railway  Signal  Engineer.s  for  the  ensuing  year:  President, 
Mr.  C.  H.  Ellison  ;  Vkc-I'rcM(hnt,  Mr.  W.  C.  Acfield,  O.B.E.  ;  Hon. 
Treayiirer,  Mr.  R.  .J.  Insell ;   and  Hon.  Hecrrtari),  Mr.  M.  G.  Tweedie. 

A  London  Section  of  the  Instittte  of  Metals  has  been  formed 
under  the  chairmanship  of  Dr.  F.  ().  Hobson,  of  the  Admiralty 
Engineering  Laboratory'.  The  Hon.  Secretary  is  Mr.  T>.  Hanson,  of 
the  National  Physical  Laboratory.  The  first  meeting  of  the  section 
will  be  held  on  February  24. 

A  course  of  six  lectures,  given  under  the  auspices  of  the  University 
of  London,  is  to  be  delivered  by  Prof.  LuigHLuiggi,  on  ''  Recent 
Exoineering  Works  in  Italy."  The  li'ctures  will  be  held  at  the 
Institution  of  Electrical  Engineers  and  will  commence  at  5,3((  p.m.  on 
March  7,  9,  11,  15,  1(5  and  18.  They  will  be  given  in  English  and  will 
be  fully  illustrated  with  lantern  slides.  They  are  addressed  to  advanced 
students  of  the  University  and  others  interested  in  the  subject. 
Admi.ssion  can  be  obtained  without  ticket. 

A  meeting  of  the  Wireless  Section  of  the  Institution  of  Electrical 
Engineers  will  be  held  on  Wednesday,  March  16,  at  6  p.m.,  at  tho 
Institution  of  Mechanical  Engineers  instead  of  at  the  Institution  of 
Civil  Engineere.  The  following  Papers  will  be  read  :  "  On  the  Effect 
of  Electron  Emission  on  the  Temperature  of  the  Filament  and  Anode 
of  a  Thermionic  Valve,"  by  Mr.  G.  Stead,  and  "  On  Some  Therinionio 
Tube  Circuits  for  Relaying  and  Measuring."  by  Miss  W.  A.  Leyshon 
and  Dr.  W.  H.  Eccles,  F.R.S. 

Business   Items,  &c. 

Harry  Nuttall  and  Douglas  Edwin  Whittaker,  trading  as  H.  Ndttall 
&  Company,  electrical  engineers,  28a,  Bury  Old-road,  Cnimpsall,  Man- 
chester, have  dissolved  partnership.     Debts  by  Mr.  Whittaker. 

Roland  Edward  Parker  and  Fredk.  Bert  Attwood,  trading  as  the 
Up-to-Date  Electrical  Company  &  Attwood  &  Company,  433, 
Foleshill-road,  Coventry,  have  dissolved  partnership.  Debts  by  Mr. 
Parker, 

Arthur  Ernest  Blower  and  Ashley  Cooper,  electrical  and 
engineering  suppliers,  3,  Paul's  Bakehouse-court,  London,  E.G.,  have 
dissolved  partnership  so  far  as  concerns  Mr.  Cooper,  who  retires. 

John  Andrews  and  Fkedk.  Harold  Morland,  electrical 
engineers,  21,  Westbourne-street,  Hull,  have  dissolved  partnership. 
Debts  by  Mr.  Morland,  who  continues  the  business,  at  the  same  address, 
in  his  own  name. 

Messrs.  H.  W.  Smith  &  Co.  ( 1920),  Ltd.,  have  engaged  Mr.  D.  C.  Jewell 
as  their  representative  for  the  north-eastern  counties.  Mr.  .Jewell  was 
for  a  long  time  at  the  Elswick  Works  of  Messrs.  Sir  W.  Armstrong,  Whit- 
worth  &  Company,  Ltd. 

An  exhibition,  organised  by  "  The  Woman's  Leader"  and  the  Womcn'^ 
Institutes,  will  be  held  at  the  Central  Hall,  Westminster,  S.VV.l,  from 
May  23  to  28  next.  One  of  the  sections  will  deal  with  the  heating  and 
lighting  of  the  home,  and  another  with  labour-saving  devices. 

Arthur  Hy.  Foster  and  John  FroeLicher,  trading  as  A.  H.  Foster  & 
Company,  motor  and  electrical  engineers,  679a,  Romford-road, 
London,  E.,  have  dissolved  partnership.  Debts  by  Mr.  Froelicher, 
who  continues  the  business  at  the  same  address. 

Messrs.  Clcworth,  Wheal  &  Company,  Ltd.,  of  Castleton,  Manchester, 
manufacturers  of  air  filters,  coolers,  humidifiera,  &c.,  are  now  represented 
in  the  London  district  by  Messrs.  Williams,  Pell  &  Baring,  5,  Chancery- 
lane,  W.C.  2,  who  vnil  be  glad  to  receive  any  inquiries  as  to  the  use  of  this 
api)aratus. 

Messrs.  Newton  &  Company  have  recently  prepared  a  set  of  lantern 
slides  for  a  lecture  on  "  Wireless  Telegraphy,"  dealing  more  particularly 
with  the  Elwell-Poulsen  system.  These  slides  are  accompanied  by  a  full 
set  of  notes,  which  provide  alternative  methods  of  treatment  for  audiences 
of  varying  degree  of  acquaintance  with  the  subject.  Many  of  the  slides 
are  from  hitherto  unpublished  photographs. 

Personal  and  Appointments. 

Chesterfield  Council  has  increased  the  salaiy  of  Mr.  W.  A.  Toppin, 
assistant  electrical  enirineer,   to  £547   a  year. 

Dr.  T.  J.  I'A.  Bromwich,  F.R.S.,  has  been  appointed  Pneleotor  in 
Mathematical  Science  at  St.  John's  College,  Cambridge. 

The  Academic  Frangaisc  des  Sciences,  Paris,  has  selected  Sir  Ernest 
Rutherford,  Cavendish  Professor  of  Physics  at  Cambridge  University, 
to  be  foreign  corresponding  member. 

Some  Resignations  from  the  Staff  of  the  Ministry  of  Transport 
are  announced,  including  Sir  Alex.  Gibb,  Mr.  T.  Graham  Menzies,  Jlr. 
John  Ferguson  and  Mr.  Guy  MannseU,  all  of  whom  have  been  associated 
with  the  engineering  staflf. 
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Imperial  and  Foreign  Notes. 

dnlei-s  iu  Council  have  been  issued  authorising  tlie  raising  of  a  loan  of 
£1.708.01(5  by  the  Wellington  (N.Z.)  City  Couneil  for  tramways, 
street  works  and  general  improvements,  and  a  loan  of  £95,000  by 
\\'.4.nc;andi  Borough  Council  for  extending  its  tramway  service.  Inver- 
C'ARGILL  Borough  Council  has  carried  proposals  to  raise  a  loan  of  £50,000 
for  additions  to,  and  improvements  of,  the  electric  supply  works. 

The  U.S.A.  Federal  Court  has  now  decided  in  favour  of  the  Western 
Union  Telegraph  Companv  being  allowed  to  land  their  submarine 
cable  from  Barbados  at  Miami,  Florida,  and  coimecting  it  with  the 
Western  Telegraph  Company's  cable  at  Bahama. 

H.M.  Consul-General  at  Amsterdam  (Mr.  Henry  Tom,  M.B.E.),  who 
is  forming  a  catalogue  reference  library  at  the  Consulate,  would  be  glad 
to  receive  copies  of  United  Kingdom  firms'  catalogues  for  filing  and  for 
use  in  dealing  with  inquiries  as  to  suppliers  of  British  goods. 

We  learn  from  the  "  Electrical  World  "  that  recent  statistics  of  the 
horse-power  of  central  station  plants  in  the  U.S.A.  give  the  fol- 
lowing figures  :  Steam  engines.  1,781,000  ;  steam  turbines,  9,635,000  ; 
wateiwhecls,  3.377.000  ;  gas  and  oil  engines,  207.000  ;  boilers,  3,895,000. 
Adding  to  this  19,050,000  h.p.  for  electric  generators,  the  total  is  almost 
38.000,000  H.p. 

Gatalo^nes,  Price  Lists,  &c. 

A  leaflet  giving  the  principal  advantage  of  Eliiswan  circuit  breakers 
has  been  issued  by  the  Edison  Swan  Electric  Company,  Ltd. 

The  Lancashire  United  Tramways,  Ltd.,  now  add  motor 
char-a-banc  tours  to  their  other  activities.  The  result  is  a  well- 
illustrated  booklet  givmg  details,  not  only  of  the  tours  themselves,  but 
short  descriptions  with  excellent  illustrations  of  the  places  that  may  be 
visited  from  Atherton  and  Liverpool. 

Messrs.  H.  W.  Smith  &  Companv  (1920),  Ltp.,  have  issued,  subject 
to  their  complete  catalogue  being  delivered  from  the  printers,  a  4-page 
list,  giving  particulars  of  size  and  prices  of  V.I.R.  cables,  flexibles,  beU 
wires  and  cotton-covered  wires.  A  copy  will  be  sent  to  anyone 
interested  on  application  to  the  company  at  Central  Hquse, 
Kingsway,  W.C.  2. 

A  four-page  illustrated  pamphlet  deahng  with  "  Superlux  ''  Trans- 
lucent Glassw.ire  for  use  with  electric  light  fittings  has  been  issued 
bj-  the  General  Electric  Comi)any,  Ltd.,  67,  Queen  Victoria-street, 
E.G.  4.  "  Superlux  "  glassware,  which  combines  good  reflecting  and 
diffu.sing  (|ualitics.  is  manufactured  in  a  variety  of  forms  and  sizes  for 
use  with   Osram  lamps  of  every  size  and  type. 

Another  leaflet(0.2,461)  recently  issued  by  the  General  Electric  Com- 
panj-,Ltd.,67,  Queen  Victoria-street,  E.C.  4,  gives  an  illustrated  description 
of  the  "  Kleesite  "  Dynamo  for  the  electric  lighting  of  commercial 
veliicles.  The  dynamo  is  a  series  wound  machine  with  a  special  patent 
pulley  which,  through  the  action  of  a  slipping  clutch,  maintains  the 
dynamo  at  constant  speed  irrespective  of  that  of  the  engine.  The  system 
possesses  many  advantages  over  others,  the  most  important  being  that 
it  does  not  involve  the  use  of  accumulators  and  cut-in  and  cut-out 
devices,  thereby  reducing  maintenance  costs  to  a  minimum.  The 
"  Klersite  "  supplies  current  at  6  volts  for  two  12-watt  headlights  or  for 
one  15-watt  headlight. 

The  Lancashire  Tallow  and  Compound  Company,  Ltd..  have 
issued  a  pamphlet  dealing  with  their  compounds  for  street  and  house 
service  bo.xes,  sleeve  joints  and  their  other  insulating  products.  The 
range  of  insulating  and  other  compounds  listed  covers  practically  all 
the  requirements  of  the  electrical  engineer,  and  special  attention  is 
paid  to  high  and  low  tension  and  other  insulating  compounds.  An 
analysis  of  the  l.t.  compound,  together  mth  pressure  tests  of  the  l.t.  and 
e.h.t.  compounds  is  given.  Among  the  Company's  manufactures  are 
"  Boxumen  "  l.t.  and  "  Insulem  "  h.t  compounds,  "  Sleevol  "  jeUy 
for  h.t.  sleeve  joints,  "  Voltolene "  transformer  oil,  "  Tabora "  and 
paraffin  waxes,  "  Bitupaint "  surface  preservative,  rosin,  tallow,  &c. 

Liquidations  and  Bankruptcies. 

The  Bat  Meter  Company,  Ltd.,  is  being  woimd  up  voluntarity  and 
Mr.  J.  E.  Benney,  123-124,  Finsbury  Pavement  House,  E.G.,  has  been 
a  [ipointed  liquidator. 

The  Mutual  Electric  Trust,  Ltd.,  is  being  wound  up  voluntarily 
and  Mr.  A.  E.  Wake,  Norfolk  House,  Laurence  Pountney-hill,  Cannon- 
street,  London,  E.C.4,  has  been  appointed  liquidator. 
^  Mr.  Chas.  Turner,  155,  Norfolk-street,  Sheffield,  has  been  appointed 
tftjstee  in  the  bankruptcy  of  John  Wm.  Gladwin,  electrical  engineer, 
81.  Burcot-road,  and  la,  Meersbrook  Park-road.  Sheffield. 

Claims  against  the  Mutu^ul  Electric  Trust,  Ltd.,  are  to  be  sent  by 
March  31  to  the  liquidator,  Mr.  A.  E.  Wake,  Norfolk  House,  Laurence 
Pountney-liill,  Cannon-street,  London,  E.C. 

British  Electro-Chemists,  Ltd.,  is  being  wound  up  voluntarily 
and  Mr.  H.  J.  Gully,  1,  Broad  Street-place,  E.C.2,  i-i  liquidator.  A 
meeting  of  creditors  will  be  held  at  Mr.  Gully's  office  on  March  9. 

The  first  meeting  of  creditors  of  John'  Vincent  Bell,  electrical 
engineer,  21.  North  Bar  Within,  Beverley,  took  place  on  March  1, 
and  the  public  examination  will  be  held  on  March  14  at  the  Guildhall. 
Hull. 

Malcolm  Thos.  Birch  Gordon,  lately  electrical  and  general  merchant, 
of  20,  Western  Broadway,  Hammersmith,  London,  W.,  has  been  adju- 
dicated bankrujit.  The  first  meeting  of  creditors  will  take  place  on 
March  7  and  the  public  examination  on  April  22,  both  at  Bankruptcy- 
buildings,  London,  W.C. 


Miscellaneous. 

On  Tuesday  the  Pacific  Cable  Board  resumed  the  service  of  week- 
end telegrams  between  the  United  Kingdom  and  Australia,  New  Zealand 
and  the  Pacific  Islands. 

It  is  announced  in  the  "  Journal "  of  the  Institution  of  Electrical 
Engineers  that  in  view  of  the  definition  of  the  tenn  "  therm  "  in  the 
Gas  Regulation  Act,  1920.  meaning  100,000  British  Thermal  Units,  it 
has  been  decided  to  discontinue  its  use  for  tlie  British  Thenual  Unit  and 
to  use  the  abbreviation  B.Th.U. 

A  successful  dance  in  aid  of  the  funds  of  the  Electrical  Trades 
Benevolent  Institution  was  held  at  Neweastle-on-Tyne  on  Friday 
last.  More  than  270  people  were  present,  and  the  result  is  that  a  sum  of 
about  £100  will  be  added  to  the  funds  of  the  Institution.  The  guests 
were  received  by  Mr.  W.  C.  Mountain  and  Mrs.  Mountain,  and  the  Lord 
Mayor  and  Lady  Mayoress  of  Newcastle  were  among  those  present. 

Among  the  best  of  the  house  magazines  is  that  which  emanates 
from  time  to  time  from  the  Queen's  Engineering  Works  of 
Messrs.  W.  H.  Allen,  Sons  &  Company*.  The  January  issue  contains 
an  excellent  portrait  of  H.R.H.  the  Duke  of  York,  with  an  ax!count  of 
his  visit  to  the  works  some  months  ago.  There  are  a  large  number  of 
first-class  technical  articles  on  subjects  relating  to  the  firm's  various 
activities  and  the  usual  crop  of  sporting,  welfare  and  social  new  s. 

Ill  an  interesting  lecture  at  the  recent  motor  show  in  Glasgow,  on 
"  Magnetos  fob  Internal  Combustion  Engines,"  Mr.  A.  P.  Young 
stated  that  British  designers  had  improved  on  the  design  of  the  German 
machines,  both  electrically  and  mechanically,  but  unless  the  Government 
protected  the  magneto  industry  as  a  "  key  "  industry  the  British  industry 
would  perish.  At  present  German  magnetos  were  coming  freely  into  this 
country,  and  on  account  of  the  favourable  rate  of  exchange,  the  German 
makers  were  able  to  sell  at  prices  less  than  the  cost  of  materials  used  in  a 
corresponding  British  machine. 

An  Intek-Depaht.mental  Committee  on  Patents  has  been 
appointed  by  the  Lord  President  of  the  CouncU  to  consider  the  methods 
of  dealing  with  inventions  made  by  workers  aided  or  maintained  from 
liublic  funds,  so  as  to  give  a  fair  reward  to  the  inventor,  and  thus 
encourage  further  effort  to  secure  the  utilisatiou  in  industry  of  suitable 
inventions,  and  t«  protect  the  national  interest ;  and  also  to  outline 
a  course  of  procedure  in  respect  of  inventions  arising  our  of  State-aided 
or  supported  work  which  shall  further  these  aims  and  be  suitable  for 
adoption  by  all  Goveniment  Departments  concerned.  The  members, 
of  the  Committee  are  ;  Mr.  Keimeth  Lee  (chairman),  Mr.  W.  St.  D, 
Jenkins,  Mr.  F.  E.  Smith,  O.B.E.,  Air  Vice-Marshal  Sir  E.  L.  Ellington, 
Mr.  H.  W.  W.  MoAnally,  Mr.  P.  W.  L.  Ashley,  Colonel  W.  H.  D.  Clark, 
Sir  H.  Frank  Heath,  Department  of  Scientific  and  Industrial  Research. 
Mr.  A.  J.  Stubbs,  Mr.  H.  H.  Dale,  Mr.  W.  J.  Coombes,  Lieut.-ColoncI 
P.  K.  Lewes,  Mr.  P.  Tindal-Robertson,  Sir  R.  A.  Gregory,  Mr.  1).  M. 
Kerly  and  Sir  Charles  A.  Parsons.  The  Secretary  is  Mi-.  A.  Abbot, 
16  and  18,  Old  Quee  i-street.  S.W.I. 

Obituary. 

The  death  is  announced  of  Mr.  E.  A.  Lambert,  formerly  manager 
of  the  electric  lighting  undertaking  at  Walton-on-Naze. 

The  death  is  alio  announced  of  Mr.  John  Clarke  Hawkshaw,  the  well- 
known  civil  engineer,  who  was  President  of  the  Institution  of  Civil 
Engineers  in  1902-3.  He  was  also  chairman  of  the  Fort  William  Electric 
Lighting  Company. 

The  death  took  place  recently  at  Teheran  of  Mr  \^'m.  Kingwood, 
director  of  the  Persian  Section  of  the  Indo-European  Telegraph  Depart- 
ment. During  the  war  his  zeal  and  tact  enabled  him  to  maintain  tele- 
graphic communication  between  Teheran  and  India  in  spite  of  all  opposi- 
tion. 

We  regret  to  record  the  death  of  Mr.  .James  Keith,  A.M.I.C.E.,  of  the 
well-known  fimi  of  Messrs.  James  Keith  &  Blackman  Company,  Ltd., 
engineers,  Arbroath  and  London.  Mr.  Keith,  who  was  bom  in  Ar- 
broath in  1849,  was  a  well-known  heating  and  ventilating  engineer.  He 
took  out  many  engineering  patents.  In  1863  he  started  business,  first 
in  Arbroath  and  then  in  Eduiburgh,  as  a  specialist  in  gas,  hydraulic, 
heating  and  ventilating  engineering.  From  Edinburgh  he  went  to 
London.  While  in  Arbroath  he  developed  the  local  business  originally 
carried  on  by  his  father.  The  busmess  grew,  and  some  fifteen  years  ago 
he  amalgamated  it  with  the  Blackman  Ventilating  Company,  the  firm 
becoming  known  as  that  of  James  Keith  &  Blackman  Company,  Ltd., 
of  which  deceased  was  managing  director. 

We  regret  to  announce  the  death  of  Prof.  Robert  Bellamy  Clifton, 
F.R.S.,  professor  ofexpcrimental  plulosophy  in  the  univeraity  of  Oxford 
from  1865  to  1915.  He  was  bom  at  Gedney,  Lincolnshire,  on  March  13, 
1836,  and  from  University  College,  London,  he  obtained  a  scholai-ship 
in  1856  at  St.  John's,  Cambridge,  graduating  as  Sixth  Wrangler  and 
second  Smith's  Prizeman  in  1859.  In  1860  he  became  professor  of 
Natural  Plulosophy  at  Owens  College,  Manchester,  and  five  year.s  later 
he  was  elected  professor  of  Experimental  Philosophy  at  Oxford.  On  Ms 
appointment  he  organised  the  new  "  Clarendon  Laboratory,"  the  first 
built  in  Europe  for  the  special  purpose  of  t^eaching  and  research  in 
physics.  Prof.  Clifton  acquired  a  reputation  as  a  precise  and  careful 
teacher,  and  among  his  pupils  may  be  mentioned  Sir  Arthur  Rucker,  Sir 
Lazarus  Fletcher,  Prof.  Viriamu  Jones,  Prof.  Reinold,  and  Mr.  R.  E. 
Baynes.  He  was  a.  member  of  the  Royal  Commission  on  Accidents  in 
Mines  in  1879.-86:  he  was  president  of  the  Phii-sical  Society  in  1882-84 
and  was  elected  Fellow  of  the  Ro3-al  Society. 
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Tenders  Invited. 

Tcmlera  are  inviU'd  (by  Miinli  :il)  fm-  tlic  riiiis(nu'tii)ii  nf  pnrt  works  at 
Paysanuu  (Uruguay).  iiulucliiiH  cloitric  haiiillint!  ami  liftiiii;  apparatus. 

Tciidi'i-s  aro  rci|uiro<l  by  Nfarch  14  for  six  months  supply  of  electrical 
goods  to  the  CiinsMiHK  CdUNTV  AsYLU.M,  I'arUside,  Maccleslield.  Forms 
iinil  ti'uder,  Ae..  from  the  Clerk. 

.\1  AM  iiKSTKK  Corporation  n-iiuire  tenders  by  April  4  for  ,'!.'!,(MM)  and 
6,600  volt  switehgear,  induction  regulators,  &c.  Speeilieations  from 
F.  E.  Hughes,  Town  Hall,  Manchester. 

AvLBSBUKY  Corporation  require  tenders  by  March  11  for  one  year's 
supply  of  stores,  including  electric  lamps,  ironwork,  &c.  Specifications 
from  the  Borough   Kngineer. 

CirATiiAM  Town  Council  want  tender's  by  March  10  for  six  (or  12) 
months'  supply  of  incandescent  lamps,  &c.  Si«?cifications  from  the 
Borough  Surveyor. 

Ballinkobe  Electricity  Sopply  Company,  Ltd.,  i-cquires  tenders 
by  March  15  for  the  erection  of  poles  and  overhead  lines.  Specification** 
from  Messrs.  .1.  P.  Tierney  &-  Co.,  44,  Kildarestreet,  Dublin. 

West  Ham  (iuardians  require  tenders  by  March  24  for  three  months' 
8up])ly  of  electrical  fittings,  ironmongery,  &o.  Forms  of  tender  from  the 
Clerk,  Union-road,  heytonstone,  E.ll. 

Gr.ASOOw  Education  Authority  require  tenders  by  March  11  for  the 
installation  of  heating  and  electric  lighting  in  new  schools.  Schedules 
from  the  Property  Department,  Education  Offices,  129,  Bath-street, 
Glasgow. 

.li(HANNE.si)iU(i  Municipal  Council  invite  tenders  for  40  .W-n.p. 
o-OOO-volt  tramcar  motors.  Tenders  to  the  Town  Clerk,  Municipal 
Ortices,  .Johannesburg,  by  March  .30.  Specification  may  be  seen  at 
the  Department  of  Overseas  Trade. 

Rotterdam  Municipal  Council  invite  tenders  for  an  electric  revolving 
crane  for  the  waterworks!,  capable  of  lifting  5,500  lbs.  and  provided 
with  a  grab  for  unloading  coal,  and  also  a  grab  for  unloading  gravel. 
Particulars  fi-om  Mr.  A.  van  Deldcn,  the  Acting  Manager  of  the  Municipal 
Waterworks. 

The  Argentine  Department  of  Sanitary  Works  (BtjenoS  AraES)  invite 
tenders  (by  March  21)  for  11  sets  of  centrifugal  pumps  with  electric 
motors  antl  accessories,  two  groups  of  water  turbines  and  generators, 
including  switch-board  transformers,  &c.  Representation  by  a  resident 
agent  is  essential.     Specifications  at  the  Department  of  Overseas  Trade. 

Tenders  are  inviteil  by  the  Sehb,  Croat,  Slovkne  JIinlstry  of 
Public  Wohks  for  the  ei-ection  of  a  power  station,  main  conductors  anfl 
transforming  stations  in  comiectifin  with  an  electrical  scheme  at  Kos- 
tolac  for  the  supply  of  current  for  Belgrade,  Semlin,  &o.  Tenders  to  the 
Director,  Ministry  of  Public  Works,  Belgrade,  by  May  1.  A  translation 
of  the  specification  and  coiulitions  of  tender,  &c.,  may  be  inspected  at 
the   Department  of  Overseas  Trade,  35,  Old  Queen-street.  S.W.I. 

Tenders  are  invited  up  to  March  21  for  the  supply  and  delivery  to  the 
Postmaster-General's  Dept.,  State  of  New  South  Wales,  of  telephone 
and  telegraph  apparatus,  testing  instruments  and  switchgear  parts 
(Schedule  814) ;  up  to  March  29  for  the  supply  to  the  Postmaster- 
General's  Dept,,  State  of  Western  Australia,  of  telegraph  materials 
(Schedule  333),  and  to  April  5  for  the  supply  and  erection  of  accumu- 
lators, &c.,  at  the  Telegraphic  Office,  Eucla  (Schedule  W.  A.,  647),  and 
up  to  March  30  for  supply  of  switchboard  apparatus  and  parts 
(Schedule  515),  to  the  Postmaster-General's  Dept.,  State  of  Queens- 
land. Forms  from  High  Commissioner  for  Australia,  406,  Australia 
House,  Strand,  W.C.2. 

Tenders  are  invited  in  connection  with  the  electrification  of  the  Cape 
TowN-SmoNSTOWN  and  Durban-Pietermaritzbuko  Railways,  for 
the  supply  of  turbo-altemators,  boilers,  condensing  plant,  passenger  and 
freight  locomotives,  motor  coaches  and  underframes,  motor  bogies, 
electrical  equipment  of  coaches,  sub-station  equipment  and  transformers. 
Specifications  and  forms  of  tender  from  the  High  Commissioner  for  the 
Union  of  South  Africa,  32,  Victoria-street,  London,  S.W.,  or  the  General 
Manager,  .Johannesburg.  Further  technical  information  can  be  obtained 
from  the  consulting  engineers,  Messrs.  Merz  &  McLellan,  32,  Victoria- 
street,  London,  S.W.I.     Tenders  to  the  High  Commissioner  by  May  3. 


Companies'    Reports,    &c. 


Stoke  Newinoton  (London)  Borough  Council  have  accepted  the 
tender  of  W.  T.  Henlej-'s  Telegraph  Work.s  Company  (at  £18,668)  for 
the  supply  and  laying  of  distributing  mains. 

A  tender  by  Messrs.  Hick.  Hargreaves  &  Company  for  the  supply  of 
a  second  twin-type  condensing  plant  at  £15,800,  was  recently  accepted 
by  Hammersmith  C-ouncil.  The  contractors  have  now  submitted  a 
,.oviscd  fender  of  £15,.')00.  and  the  contract  has  been  settled  on  that  basis. 

Li'.iuH  (  Lanes.)  Corporati<m  recently  accepted  the  follo'wing  tenders  :— 
One  2,500-kw.  tui-bo-alteniator,  Fra.ser  &  Chalmers  Engineering  Works, 
£18,694  ;  e.-h.-t.  and  l.-t.  switchgear,  Ferguson,  Pailin,  Ltd.,  £2,420  ; 
one  500 -kw.  Peebles-La  Coiir  convert<>r,  Bnice  Peebles  &  Company, 
£4.070. 

Mabylebone  (London)  Borough  Council  has  accepted  the  following 
tenders  :  Ferguson,  Pailin,  Ltd.,  two  cable  panels,  with  protective  de- 
rices  and  cabit  screens  for  Aybrook  sub-station,  and  three  truck-type 
interlocking  cubicles  for  Messrs.  Selfridge's  premises,  £1,597  ;  Sanders 
&  Foster,  steelwork  for  foundations  for  turbo-alternator,  &c.,  .£.3,740  ; 
Metropolitan-Vickers  Electrical  Company,  two  exciters,  rheostats  and 
supporting  stools  to  provide  for  inverted  nmning  of  two  1,600  kw.  rotary 
converters  at  Aybrook-street  ;  W.  H.  Allen,  Son  &  Company,  motors 
for  induced  draughlfans,  £1,160. 


ST.  .lA.MES'  &  PALL  MALL  .MEETING. 

By  way  of  picfiice  to  his  speech  at  the  annual  meeting  of  the  St.  .James' 
&  I'all  .Mall  Electric  Light  Company,  Ltd.,  the  chairman  (Mr.  Walter 
Leaf)  paid  a  tribute  to  the  nu;mor_\'  of  .Mr.  .Marlborough  Pryor,  who 
was  for  many  years  a  director  of  the  Company,  and  he  announced  that 
.\lr.  .Montague  (iluckstcin,  a  director  ol  the  Westminster  Company 
and  .Mr.  Robert  Benson,  of  the  London  I'.lcctrii-  Siip[)ly  (_'orpora1ion, 
had  joined  the  board.  DnriTig  the  year  there  was  a  satisfactory  growth 
alike  in  connections,  which  had  increased  by  1,002  kw..  and  in  output, 
which  had  grown  from  a  little  over  12  million  units  to  13i  millions. 
That  meant  that  customei-s  were  using  their  connections  more  freely  ; 
in  other  words,  they  had  now  recovered  from  the  effect  of  the  artificial 
restrictions  on  lighting  due  to  the  war.  The  growth  would  have  been 
still  more  noticeable  had  it  not  been  for  the  abnormally  mild  weather 
of  the  present  winter.  A  large  part  of  their  new  conm-ctions  had  been 
for  heating  purposes,  and  luid  been  but  little  used.  They  had  there  a 
latent  expansion  which  would  only  show  itself  when  they  returned  to 
moit!  normal  climatic  conditions. 

The  profits  last  year  justified  an  increa.se  in  dividend  and  they  were 
able  to  allow  an  all-round  discount  of  5  per  cent,  on  accounts  forthefirst 
three  quarters  of  1920  to  customers  paying  standard  rates,  which  was 
-equivalent  to  returning  to  them  an  amount  considerably  in  excess  of 
the  extra  dividend.  Unfortunately  the  situation  at  present  was  not 
so  clear  as  one  could  wish.  The  future  course  of  the  coal  market, 
con.sc((uent  on  the  coming  removal  of  Uoveniment  control,  was  very 
obscure  ;  they  had  to  face  a  heavy  increase  in  charges  for  interest 
and  expenses  on  capital  expenditure,  and  they  found  it  necessarj'  to 
withdraw  the  discoinit.  They  had  taken  the  opportunity  to  consolidate 
in  a  fresh  tarill  the  various  additions  they  had  made  in  dillicult  times. 
Electric  Heating  Progress. 

During  the  war  the  average  price  of  coal  had  ri,sen  from  ISs.  3d. 
per  ton  in  1913  to  42s.  3d.  at  present,  or  177  per  cent.  During  the  .same 
period  the  average  )irice  charged  had  risen  only  from  2-89d.  to  3-84d. 
per  unit,  or  33  per  cent.  The  initial  price  to  their  small  consumers 
for  lighting  had  risen  from  6d.  to  7W.,  or  only  25  per  cent.  The  figures 
were  a  measure  of  the  economies  effected  in  generation  during  the 
period.  That  was  due  to  the  foresight  of  their  engineers  and  managers 
in  providing  in  due  time  the  new  large  units  at  Grove-road.  Their 
bold  policy  had  already  been  fully  justified,  and  they  were  convinced 
that  by  continuing  it,  and  by  that  pohcy  only,  they  should  justify 
themselves  in  the  future.  It  might  be  added  that,  through  that 
economy  they  were  now  in  a  position  to  comjjete  directly  with  coal 
for  heating  and  lighting  jiurimses.  The  domestic  use  of  electric  heating 
had  been  advancing  with  great  rapidity,  as  the  advantages  of  cleanliness 
and  fither  subsidiary  merits  had  become  more  widely  experienced  ; 
and  they  looked  forward  to  even  more  rajjid  development  in  the  near 
future. 

The  surplus  remaining,  after  paying  the  same  dividend  as  last  year, 
had  been  placed  to  the  credit  of  the  contingency  fund,  which  was  thus 
increased  from  £20,000  to  £30,000.  They  were  sure  that,  looking  at 
the  large  and  continuous  growth  in  their  business,  that  reserve  was 
none  too  large.  Their  total  revenue  had  risen  by  over  £19,000.  Un- 
fortunately, their  expenses  continued  to  grow  in  an  even  larger  ratio. 
They  had  advanced  from  £170,000  to  about  £187,000  ;  but  the  nal 
increase  in  recurrent  costs  was  still  greater,  as  last  year  they  had  to 
apply  £14,727  to  writing  investments  down  to  market  price,  but  this 
year  they  needed  only  £1,579  for  the  same  purpose.  They  had  ad- 
vanced money  to  the  Central  Company,  in  equal  shares  with  the  West- 
minster Company.  Last  year  it  stood  at  £55,000  ;  this  year  it  was 
no  less  than  £112,000.  There  had  been  further  serious  delay  in  the 
completion  of  the  first  of  the  two  10,t)00  kw.  sets  on  order  for  Grove- 
road  but  it  would  be  completed  within  the  next  few  months.  In  con- 
sequence of  the  delay  the  available  plant  there,  together  with  the  steam 
plant  in  the  stations  of  the  St.  .James'  and  Westminster  Companies, 
was  only  just  sufficient  to  meet  the  demand,  which,  however,  was 
throughout  the  winter  carried  on  without  disturbance  or  breakdown. 
Good  progress  had  been  made  in  the  manufacture  of  the  second  10,000-kw. 
set  and  the  additional  boilers,  and  the  whole  plant  should  be  completed 
in  time  for  next  winter's  load.  The  reorganisation  of  Camaby-street 
station  had  been  delayed  by  the  non-completion  of  the  new  plant  at 
Grove-road.  Motor  converting  plant  of  the  latest  type,  of  1,000  kw. 
capacitj',  had  alrt'ady  been  installed,  and  the  remainder  of  the  necessary 
machinery  would  be  brought  into  commission  during  the  summer. 
FiNANorNo  Extensions. 

Aft^r  references  to  coal  supplies,  the  new  administrative  buildings 
and  the  wages  agreement,  .Mr.  Leaf  said  the  policy  of  the  Central  Com- 
jjany  had  been  to  keep  their  station  absolutely  up-to-date,  and  for  that 
pui-j)03e  they  had  not  hesitated  to  authorise  those  extensions  alike 
in  buildings  and  plant,  involving  from  first  to  laat  a  capital  outlay  of 
some  £800.000.  The  work  had  been  carried  out  with  the  express 
sanction  of  the  Electricity  Commissioners,  and,  though  that  sanction 
did  not  import  any  legal  guarantee,  it  seemed  virtually  to  indicate 
the  intention  that  if,  as  seemed  probable,  the  generation  of  electricity 
in  London  was  taken  over  as  a  public  servi.'C  under  a  .loint  Electricity 
Authority,  the  works  which  had  been  thus  sanctioned  should  be  fully 
utiUscd  in  the  future  ."iupply  of  lx)ndon.  The  financing  of  expenditure 
during  the  period  of  transition  was  a  difficult  problem.  The  jioint 
had  been  reached  when  it  was  no  longer  wise  to  extend  the  loans  made 
by  the  two  parent  companies  to  the  Central  Company.     Until  a  scheme 
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was  formed,  which  would  define  the  futuje  position  of  the  electric 
companies  of  London,  it  was  not  practicable  to  issue  further  capital 
in  the  form  of  shares.  The  board  of  the  Central  Company  had  there- 
fore decided,  with  the  co-operation  of  the  boards  of  the  parent  com- 
panies, to  make  an  issue  of  short-term  notes,  which  would  be  placed 
on  the  market  as  soon  as  the  moment  seemed  favourable.  The  notes 
will  be  secured  by  the  joint  and  several  guarantees  of  the  parent  com- 
panies, as  well  as  by  a  charge  on  the  Grove -road  properties.  Having 
dealt  with  the  negotiations  for  the  future  of  the  electrical  supply  ot 
London,  he  said  their  efforts  were  being  directed  to  three  main  points. 
In  the  first  place,  they  were  doing  their  best  to  ensure  that  the  Joint 
Electricity  Authority  should  be  a  business  board  of  management, 
and  not,  as  might  possibly  be  the  case,  a  political  cockpit !  In  the 
second,  they  were  endeavouring  to  make  sure  that  the  price  at  which 
their  generating  systems  were  taken  over  should  be  a  fair  price.  And 
thirdly,  they  were  aiming  at  securing  such  terms  for  the  renewal  of 
their  tenure  as  would  allow  a  fair  return  upon  their  capital — such  a 
return  as  would  enable  them  to  raise  from  time  to  time  the  fresh  capital 
needed  for  growth.  If  they  could  not  obtain  all  those  points,  it  might 
possibly  be  advisable  for  them  to  stand  aside,  and  be  content  with  the 
t<>rms  of  purchase  under  the  Act  of  1888.  The  whole  position  was 
one  which  bristled  with  difficulties  and  it  was  making  a  heavy  call 
ujjon  their  time  and  energies. 


SOUTH  METROPOLITAN  MEETING. 

Mr.  H.  St.  John  Winkworth,  who  presided  over  the  annual  meeting 
of  the  South  Metropolitan  Electric  Light  &  Power  Company, 
Ltd.,  announced  that  substantial  progress  had  been  made,  notwith- 
standing the  abnormal  cost  of  fuel  and  the  high  rate  of  wages.  The 
total  horse-power  connected  at  the  end  of  the  year  was  30,726,  compared 
with  28,596  at  the  end  of  1919.  There  were  539  new  services,  repre- 
senting 56,553  35-watt  lamps,  against  522  services  and  59,410  lamps 
last  year.  The  total  number  of  consumers  was  8,091  ;  the  number 
of  units  sold  was  17,643,122,  against  (15,642,716)  and  the  average 
price  obtained  increased  from  2-39d.  to  2-55d.  per  unit.  Only  a  small 
addition  in  the  price  was  charged  to  the  consumer,  the  higher  cost  of 
I)roduction  being  substantially  covered  by  the  increased  output  and  a 
better  load  factor.  The  receipts  from  sales  of  current  were  £186,775, 
compared  with  £155,531,  and  the  total  receipts  £199,037,  against 
£166,996.  Referring  to  the  appreciation  shown  by  consumers  and 
others  of  their  extensive  show-rooms  e.t  Lewisham,  he  said  the  gross 
receipts  exceeded  those  of  1919  (which  was  a  record  year),  the  turn- 
over being  a  little  under  £26,000. 

CoAi,  AND  Rates. 

Coal  cost  £73,570,  an  increase  of  £13,618.  A  large  part  of  their 
coal  was  sea-borne,  and,  although  freights  had  materially  fallen,  the 
average  cost  per  ton  was  greatly  in  excess  of  the  previous  year.  The 
decontrol  of  coal  would,  it  was  hoped,  enable  them  to  secure  deliveries 
of  cleaner  fuel  and  of  the  required  quality.  Wages  had  increased  by 
about  250  per  cent,  over  pre-war  figures,  and  he  hoped  that  the  new 
national  agreement  would  remove  one  of  the  most  fruitful  cau.ses  of 
labour  disputes.  The  enormous  increase  in  the  rates  throughout  the 
country  constituted  a  heavy  burden  upon  industry,  and  added  to  the 
already  too  high  cost  of  living.  Steps  should  be  taken  to  limit  the 
amount  leviable  upon  rateable  property.  In  addition  to  the  high  rate 
an  increased  assessment  on  the  undertaking  would  come  into  force  as 
from  the  end  of  this  month.  After  completing  the  analysis  of  the 
accounts  he  said  the  available  total  was  £96,146,  and  the  directors 
propose  to  increase  the  dividend  on  the  ordinary  shares  from  6  per 
cent,  to  8  per  cent.,  and  to  carry  forward  £18,260,  compared  with 
£12,323  brought  in. 

The  business  of  the  West  Kent  Company  showed  a  satisfactory  im- 
provement, and  a  dividend  of  10  per  cent,  on  the  ordinary  shares  had 
been  declared,  A  sum  of  £8,000  had  been  placed  to  the  reserve  and 
£1,742  carried  forward.  The  West  Kent  Company's  application  for 
sanction  to  the  acquisition  of  a  freehold  site  on  the  Lower  Thames 
acquired  for  the  erection  of  a  large  up-to-date  power  house  had  been 
deferred  by  the  Electricity  Commissioners  until  after  the  scheme  or 
schemes  for  the  re-organisation  of  electricity  in  London  had  been 
received.  The  delay  was  most  regrettable,  as  it  had  prevented  the 
company  from  concluding  negotiations  for  important  business  which 
could  only  be  dealt  with  on  comprehensive  lines.  As  to  the  prospects 
of  the  current  year,  much  depended  upon  labour  settling  down  and 
manufacturei'S  finding  a  market  for  their  productions.  While  it  was 
probable  there  would  be  trade  depression,  there  was  reason  to  hope 
that  it  might  be  only  of  short  duration,  and  that  the  works  and  factories 
in  their  area  would  soon  resume  their  activities.  A  number  of  sub- 
stantial new  connections  had  been  made  during  the  past  year  and  the 
receipts  from  those  would  enable  the  company  to  continue  to  make 
further  progress  during  the  current  year. 


>UTHER  &  PLATT'S  BEST  YEAR. 

Mr.  L.  E.  Mather  commenced  his  speech  to  the  shareholders  at  the 
annual  meeting  of  Mather  &  Piatt,  Ltd.,  on  Monday,  by  jiaying  a  tribute 
to  the  memory  of  his  father  (the  late  Sir  Wm.  JIather),  who  passed 
away  during  tlie  year  and  who  had  been  chairman  of  the  present  com- 
I)any  since  its  formation.  He  said  it  was  largely  due  to  his  foresight, 
enthusiasm  and  broad-minded  outlook  that  the  Companj'  held  the 
strong  position  in  which  it  was.  Dealing  with  the  year's  work,  he  said 
i.hat  1920  had  been  the  best  year  in  their  history  and  the  increased 
profit  was  due  to  the  larger  volume  of  business  transacted.     The  per- 


centage of  profit  on  the  turnover  was  no  greater  in  1920  than  in  1919, 
though  the  available  total  was  much  larger.  Yet  they  thought  it 
wise  to  recommend  the  same  dividend,'  and  to  increase  the  amount 
carried  forward.  The  capital  of  the  Company  had  been  increased  by 
313,660  shares,  issued  to  ordinary  shareholders  and  employees,  which 
would  absorb  a  larger  amount  of  the  available  total  in  future.  The  issue 
of  shares  to  employees  had  been  very  much  appreciated,  and  considerably 
more  were  applied  for  than  they  con.sidered  it  wise  to  allot.  Their 
tonnage  output  for  the  last  six  months  of  1920  was  30  per  cent,  greater 
than  for  the  similar  period  in  1913,  their  previous  record  jear  as  regards 
tonnage  output.  They  had  made  considerable  extensions  at  Park 
Works  and  had  had  to  purchase  premises  in  London  for  their  London 
and  overseas  organisation.  All  those  reasons  had  called  for  more 
working  capital,  with  the  result  that  it  had  been  necessary  to  draw  on 
the  bank  to  a  greater  extent  than  ever  before. 

Plenty  of  Orders. 
After  explaining  various  items  in  the  accounts  the  chairman  said 
that  though  the  country  was  experiencing  a  very  extensive  trade  de- 
pression at  present,  they  started  1921  with  a  large  order  book,  and  their 
prospects  were  distinctly  good.  Their  invoicing  figures  for  January 
and  February  were  120  per  cent,  above  those  for  January  and  February 
last  year,  but  in  1920  they  were  much  affected  by  the  moulders'  strike. 
The  extensions  to  their  machine  shops,  which  commenced  early  last 
year,  were  now  in  occupation,  and  they  had  plenty  of  work  to  fill  them, 
so  that  the  full  benefit  of  their  expenditure  would  be  obtained  this  year. 
While  unemployment  was  so  severe,  yet  they  had  more  men  employed 
now  than  ever  before  in  the  life  of  the  Company.  Owing  to  the  moulders' 
strike  they  were  forced  to  order  considerable  supplies  of  castings  from 
abroad,  as  were  other  engineering  firms,  and  that  had  had  a  distinct 
effect  on  the  present  unemployment  in  many  industries.  Though  there 
was  still  unrest  in  certain  quarters  of  the  labour  world,  the  condition  in 
their  own  shops  was  very  satisfactoiy.  The  output  per  man,  from 
piece-workers,  was  practically  up  to  the  pre-war  standard.  There  was, 
however,  a  need  for  greater  co-operation  amongst  those  in  industry, 
for  tliey  must  all  surely  realise  that  the  artificial  conditions  of  war-time 
and  booming  trade  were  no  more,  and  if  they  were  to  hold  their  own 
against  foreign  competition  all  sections  of  the  community  must  pull 
together  and  cut  out  extravagance,  waste  and  restrictive  measures, 
whether  affecting  labour,  capital,  government  or  trade  as  a  whole. 
Mr.  Mather  concluded  by  moving  the  adoption  of  the  report  and  accounts 
and  the  declaration  of  ""dividends  for  1920  at  the  rate  of  5  per  cent, 
per  annum  (less  tax)  on  the  preference  shares  and  at  the  rate  of  10  per 
cent,  per  annum  (tax  free)  on  the  old  ordinary  shares. 


Sir  Henry  0.  Bax-Ironside  and  Sir  Wilham  H.  Porter  have  been 
elected  directors  of  the  Westminster  Electric  Supply  Corporation, 
Ltd. 

The  profit  of  the  Llandudno  &  Colwyn  Bay  Electric  Railway, 
Ltd.,  for  the  past  year  was  £3,559.  A  sum  of  £1,950  has  been  added  to 
the  sinking  fund  and  £2,548  carried  forward.  Last  year  a  dividend  of 
4  per  cent,  was  paid. 

The  income  of  the  Mack.4Y'  Companies  from  investments  for  the  year 
to  Feb.  1  was  84,868.988  :  dividends  absorbed  84,230,336  ;  operating 
expense,  including  Federal  income  tax,  transfer  agents,  registrars, 
auditors'  and  trustees'  comjiensation,  office  rent,  salaries,  &e.,  were 
$535,400,  leaving  to  be  carried  forward  $103,251, 

After  appropriating  to  depreciation  and  reserve  sums  amounting  to 
£20,361,  the  directors  of  the  Brompton  and  Kensington  Electricity 
Company,  Ltd.,  recommend  a  final  dividend  on  the  ordinary  shares  at 
the  rate  of  15  per  cent,  per  annum,  making  12  per  cent,  for  the  year  1920 
(less  tax),  carrying  forward  £1,639. 

The  directors'  report  of  the  Paisley  District  Tramways  Company 
states  that  after  placing  £1,500  to  debenture  sinking  fund,  £6,000  to 
reserve  and  £2,000  to  preference  share  sinking  fund,  and  providing  for 
the  dividend  on  the  jireference  shares,  the  accounts  for  the  past  year  . 
show  a  surplus  of  £6,545  to  carry  forward. 

At  the  meeting  of  the  Tramways  Light  &  Power  Company,  Ltd., 
on  Tuesday,  it  was  reported  that  the  profit  for  1920  was  £53,697,  making 
with  £3,833  brought  forward,  a  total  of  £57,530.  Loan  and  debenture 
interest  absorbed  £17,645  and  debenture  redemption  account  £4,334, 
leaving  an  available  balance  of  £35,551.  Of  this  sum  £5,000  was  trans- 
ferred to  reserve  ;  a  dividend  on  the  ordinary  shares  for  the  year  at 
the  rate  of  6  per  cent,  per  annum  (£28,294)  was  declared  and  £2,257 
carried  forward. 

Lord  Anslow,  who  presided  over  the  recent  meeting  of  the  North 
Staffordshire  PvAILway  Company,  stated  that  the  electrical  depart- 
ment had  in  hand  the  new  light  and  power  plant  at  Stoke,  which  when 
completed,  would  give  them  three  times  the  capacity  of  their  present 
plant.  Otlier  work  had  been  carried  out  by  the  electrical  department, 
both  in  lighting  and  connection  of  the  telegraphs,  and  the  directors  were 
well  satisfied  with  the  energy  and  enterprise  which  had  been  shown  by 
Mr.  A.  F.  Rock  and  his  staff. 

The  net  profit  of  the  Mansfield  and  District  Tramways  Company, 
Ltd.,  for  1920  was  £6,000  more  than  in  1919.  After  meeting  all  expenses 
and  making  provision  for  reserve  and  depreciation  the  balance  was 
sufficient  to  justify  the  payment  of  a  balance  dividend  on  the  ordinary 
shares  of  '6  percent.,  making,  with  the  interim  dividend  already  paid,  9 
per  cent,  for  the  year,  leaving  to  be  carried  forward  £1,851  odd.  It 
has  been  decided  to  increase  the  capital  by  the  creation  of  50,000  additional 
ordinary  shares  of  £1  each  to  provide  for  future  developments. 
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■J'lu-  <lirfctcirs'  rrpDrt  of  tlic  Mkksey  Railway  CoMrANY  for  1920  states 
tliiit  Uw  aniouiit  available  for  interest  is  i;48,Sl o.  wliieli  has  been  applied 
a»  follows  :  Interest  on  new  first  perpetual  debenture  stoek,  £20,775  : 
interest  at  4  per  cent,  on  1800  debenture  stoek  (£4,004),  at  3  percent,  on 
187  I  debenture  stock  (£:!,II00),  at  3  per  cent,  on  1882-3-5  debenture  stock 
(£HI.SIM»),  anil  at  IJ  per  cent,  on  the  "  H"  debenture  stock  (£3,518), 
leaving  a  balance  of  £58  to  carry  forward.  In  regard  to  the  proposals 
for  ','ro\iping  railways,  the  directoi-s  aiv  satislied  that  it  would  not  be  in 
the  intereai  of  company  or  of  trav<'lling  public  that  the  undertaking 
should  be  included  in  the  groupini;  scheme,  and  they  have  applied  to  the 
Ministry  of  Transport  that  it  should  be  excluded. 

It  was  It-ported  at  the  annual  meeting  of  the  Hu.sudbx  and  District 
Electhk:  Srri'LY  Co.mpany,  Ltd.,  last  week  that  there  had  been  a  great 
ineii'iuse  in  the  connections  during  the  year,  the  number  of  consumei-3 
(ehietly  for  lighting)  having  risen  from  223  to  308,  but  owing  to  the 
de]UVs"sion  in  Irtfilc  during  the  last  six  months  the  (uitput  of  electricity 
had  iTuiaini-d  stationary.  The  inerea.scd  connections  were  equivalent  to 
2,(13.'>  32-watt  lamps,  nniking  a  total  of  7,352,  and  motora  had  increased 
from  085  h.p.  to  701  h.p.,  of  which  3iyi  h.p.  were  let  out  on  hire.  The 
maximum  load  on  the  plant  was  305  kw.  and  the  number  of  units  sold 
was  .")84,22i>.  A  linal  dividend  of  4  per  cent.,  making,  with  the  interim 
dividend  already  i)aid,  O.V  jier  cent,  for  the  year,  was  declared,  leaving 
£315  10s.  to  be  carried  forward. 

The  1!I20  income  of  the  Undkrhround  Electbic  Railways  Company 
oi  London,  Ltd.,  from  investments  was  £500,944,  and  with  miscellaneous 
receipts  the  total  was  £57i),(i78,  a  decrease  of  £ll2,f>80  compared  with 
1919.  .Xft^M- deductini;  the  expcn.ses  (£120,005).  adding  balance  brought 
forward  (£22,939)  and  dcdmting  the  interest  plus  income  tax  on  the 
41  per  cent,  bonds  (£117,797).  interest  on  the  three-year  secured  notes 
(£4il,250),  the  amount  paid  under  guarantee  on  Central  London  Railway 
assented  stocks  (£47.130)  and  the  interest  on  the  0  per  cent,  first  cumula- 
tive income  debenture  stock  (£70,380),  the  balance  available  for  interest 
on  the  6  per  cent,  income  bonds  and  reserves  was  £200,995  (a  decrease 
of  £183,001).  Interest  at  2  per  cent,  (plus  tax)  on  these  bonds  for  the 
year  i-eciuiivs  £180,859,  leaving  a  balance  of  £20,130,  or  a  decrease  of 
£2.803. 

The  report  of  the  Charing  Cross,  West  End  and  City  Electricity 
SiTPLY  Company,  Ltd.,  for  1920,  states  that  the  net  earnings  of  the 
West  End  undertaking  were  £102,830,  plus  balance  brought  fonvard 
and  interest  accnied  (£14,389),  making  £117,220.  After  providing 
for  interest  on  debenture  stock  (£17,829),  depreciation  (£22,000),  the 
directors  recommend  a  final  dividimd  on  the  oi-dinary  shares  at  the 
rate  of  5s.  Od.  per  share,  making  8  per  cent.,  placing  to  general  reser\'e 
£15,000,  and  carrying  fonvard  £I2,.390. 

The  net  earnings  of  the  t'ity  undertaking  were  £63,084,  plus  balance 
brought  foi-ward  (£7,217),  making  £70,902.  After  providing  for  interest 
on  debenture  stock,  0!  per  cent.  5-j'ear  secured  notes,  loans  and 
advances  (£38,411),  and  dividend  on  preference  shares  (£18,000),  the 
directors  recommend  placing  £10,000  to  general  reserve,  carrying 
£4,490  forward. 

The  gross  receipts  of  the  Liverpool  Overhead  Railway'  Company' 
for  192(1  amounted  to  £229,130,  and  the  working  expenses  (including 
appropriation  to  reserve  funds)  to  £199,881.  The  number  of  passengers 
carried  during  the  year  was  21,020,839,  against  22,440,103  in  1919.  The 
receipts  from  passenger  traffic  amount  to  £226,440,  and  miscellaneous 
receipts  to  £2,684.  The  working  expenses,  a])propriation  to  reserve  funds 
and  amount  written  off  investments  were  £199,881,  and  after  deducting 
interest  on  debenture  stock  (£6,755)  and  adding  balance  brought  forward 
(£6,015)  the  amount  available  is  £28,508.  Interim  dividends  were  paid 
for  the  half-year  ended  .June  30  last  at  the  rate  of  5  per  cent,  per  annum 
on  the  preference  shares  and  2.V  per  cent,  on  the  ordinary  shares,  leaving 
available  £18,293.  Dividends  for  the  half  year  ended  Dec.  31  at  the 
rates  of  5  per  cent,  per  annum  on  the  preference  shares  and  3i  per  cent. 
per  annum  (making  3  per  cent,  for  the  year)  were  fleclared  on  the  ordi- 
nary shares,  leaving  £5,577  to  be  carried  forward. 

At  the  meeting  of  the  Electric '.l  Distribution  of  Yorkshire, 
Ltd.,  last  week  the  chairman,  Mr.  R.  W.  Wickham,  stated  that  for 
the  ninth  year  in  succession  they  were  able  to  iiay  a  dividend  of  0  per 
cent.,  tax  free.  During  the  past  year  over  £33,000  had  been  expended 
in  extending  the  mains,  and  in  other  works  for  supplying  the  large 
number  of  consumers  who  had  applied  for  electricity.  The  company 
were  the  authorised  undertakers  for  the  .supply  of  electricity  under 
24  Electric  Lighting  Orders,  and  they  were  giving  a  supply  to  10.  The 
issued  capital  had  been  increa.sed  during  the  year  by  the  receipt  of 
applications  for  12,707  shares,  and  it  was  jiroposed  in  a  few  days  to 
allot  provisionally  to  present  shareholdei-s  50  ])er  cent,  of  their  holdings. 
The  report  was  adopted,  and  £1,0(;(1  was  added  to  the  resene,  £1.090 
being  carried  fonvard,  subject  to  directors'  remuneration.  The 
shareholders  authorised  an  increase  in  the  capital  from  £100,000  to 
£150,000,  with  authority  to  borrow  up  to  one-third  of  the  .share 
capital. 

The  gross  revenue  of  the  Metropolitan  Electric  Supply  Company, 
Ltd.,  for  1920  wa-s  £516,594,  an  increase  of  £103.535.  The  working  ex- 
jK-nses  were  £318,638,  increase  £7(),015.  The  directors  have  set  aside 
£90,000  to  depreciation  and  reserve  account,  which  now  stands  at  £01.5,000. 
.\mount  carried  to  net  revenue  account  is  £l07,95ti,  which,  with  balance 
bnnight  in.  interest  and  dividends  on  investments,  makes  £130,858. 
A  further  dividend  of  5s.  per  share  (being  at  rate  of  10  per  cent,  per 
annum)  is  recommended  on  the  ordinary  shares,  making  7s.  per  share, 
or  7  per  cent.,  for  year,  carrying  forward  £4,514.  New  connections, 
representing  3,374  kw.,  were  added  during  the  year,  making  the  total 
48,89ft  kw.     Owing  to  continued  increase  in  demand,  particularly  in  the 


western  area  of  supply,  contracts  have  been  placed  for  additional  plant 
at  Willesden  of  20,0(5o  kw.,  and  for  trunk  mains  to  link  up  with  the 
generating  station  at  I'xbridge,  where  further  plant  has  already  been 
installed. 

It  was  reported  at  the  annual  m.'Cting  of  the  Hdurnemoutii  &  Poole 
Electricity   Supply  Company,   Ltd.,  yesterday  (Thursday),  that  the 
net  capital  expendeil  during  1920  on  account  of  the  Rourneniouth,  the 
l>oole  and  Branksome,  the  Christdiurch  and  District,  and  the  Rokesdown 
Orders  amounted  to  £31.514,  making  the  total  expenditure  at  Dec.  31 
last   £540,077.     The    balance   from    revenue   account   (after  deducting 
generation  and  distribution  costs,  rent,    rates,  taxes,  wages,  directors' 
fees,  &e.,  was  £39,0()6,  and  after  adding  )>ro(it  on  trading  account  (£3,410) 
and  balance  from  1919  (£4,028),  the  total  available  was  £47,104.     De- 
ducting interest  on  debenture  stock  and  7.J   per  cent,  seven-year  and 
interest  on  temporary  loans  (£9,059)  and  leasehold  and  s])ecial  redemption 
funds  and  interest  (£2,390),  writing  £.500  off  preliminary  expenses,  and 
carrj'ing  £12,000  t«  reserve  for  depreciation,  &c.,  the  balance  available 
was  £22,549.     The  interim  and  final  dividends  on  the  ih  and  0  per  cent, 
preference  shares  and  the  interim  dividend  on  the  ordinary  shares  at 
the  rate  of  5  per  cent,  per  annum  absorbed  £12,337.  10s.,  leavmg  for 
f\irthcr  distribution  £10,2 1 1,  out  of  which  a  Qnal  dividend  on  the  ordinary 
shares  at  the  rate  of  7  \>n  cent,  per  annum,  for  the  second  half-year 
(making  0  per  cent,  for  1920),  was  declared,  and  a  balance  of  £0,536  was 
carried  forward.     Lord  Erskine  has  been  appointed  a  director  in  place 
of  the  late  Mr.  F.  E.  Savory.     The  total  applications  received  at  Dee.  31 
last  amounted  to  the  equivalent  of  16,233  kw.,  an  increase  of  1,942  kw. 
for  the  year,  compared  with  1,095  kw.  for  1919.     The  total  number  of 
units  sold  was  6,198,302. 

Mr.  Geo.  Balfour,  M.P.,  presided  over  the  annual  meeting  of  the  Fife 
Tramway,  Liiiht  and  Power  Company,  Ltd.,  last  week,  and  in 
moving  the  adoption  of  the  report  and  accounts,  he  said  that  the  gross 
receipts  of  the  Fife  Power  Conijiany,  the  Dunfermline  Tramways 
Company,  and  the  Fife  Electric  Lighting  undertakings  for  the  year 
amounte'd  to  £207,445.  Adding  the  receipts  of  the  Falkirk  Tramways 
Company  for  its  last  financial  year  and  of  the  Scottish  General  Omnibus 
Company  for  its  first  accounting  period,  the  grand  total  of  gross  receipts 
was  £303,904.  The  passengers  carried  by  the  various  transport  under- 
takings in  the  same  periods  reached  the  large  total  of  18,243,510,  and 
the  mileage  run  in  the  like  period  by  the  various  tramways  and  omnibus 
undertakings  aggregated  2,041,773  miles.  The  dividend  on  the 
ordinary  shares  was  at  the  rate  of  8  per  cent,  per  annum  a«  in  1919. 
The  gross  receipts  of  the  Dunfermline  &  District  Tramways  Company 
were  £92,540,  against  £86,790  in  the  previous  year,  the  net  profit  being 
£25,862,  compared  with  £26,589.  Last  year's  Act  enabled  them  to 
increase  the  fares,  and  they  were  now  overtaking  the  accumulation  of 
increased  charges.  Prior  to  the  fares  being  increased,  the  earnings  for 
the  portion  of  the  year  which  had  elapsed  actually  showed  a  considerable 
decrease  compared  with  those  of  the  corresponding  xJeriod  of  1919. 

During  the  year  the  Fife  Electric  PowerCompany  showed  a  substantial 
increase  in  net  revenue  due  to  the  large  expenditure  on  capital  account 
which  had  been  made  during  previous  years.  The  gross  receipts  were 
£114,905,  compared  with  £73,560  for  1919.  The  net  trading  profit, 
including  the  profit  under  the  Electric  Lighting  Orders,  amounted  to 
£36,998,  compared  with  £21,920.  19,579,000  uiuts  were  sold  from  the 
power  station  at  Townhill,  against  14,891,000  in  1919.  The  consumers 
connected  were  2,955,  an  increase  of  449.  During  the  last  three  v'cars 
the  number  of  consumers  connected  had  been  more  than  doubled. 
The  demand  for  electricity  continued  unabated  and  at  the  moment 
150  consumers  were  awaiting  connection.  The  total  load  connected 
was  11.840  kw.;  compared  with  8.830  kw.  Various  extensions  to  the 
plant  had  been  carried  out  to  codc  with  the  increasing  demands  and 
tor  the  purpose,  of  effecting  economies  in  supply.  The  electric  ''>-'■>'">' 
orders  in  Cowdenbeath  and  in  various  parts  of  the  County  of  I'ife  did 
not  call  tor  much  enmmcnt.  Those  undertakings  were  granted  direct 
to  the  Company,  and  a  supply  of  electricity  was  given  over  a  large  and 
scattered  area  "under  those  orders,  the  supply  being  obtained  in  bulk 
from  the  Fife  Electric  Power  Company.  The  net  revenue  from  that 
source  was  included  in  the  Fife  Power  Company  figures. 

With  regard  to  the  Falkirk  Tramways  Company,  the  whole  share 
capital  of  "which  they  had  now  acquired,  the  system  covered  some 
7.V  miles  of  route,  and'serves  the  imjiortant  centre  of  Falkirk,  connecting 
it'with  Larbert.  Stenhousemuir  and  other  industrial  districts  in  Stirling, 
and  by  a  branch  line  with  Laurieston.  For  the  year  to  Oct.  16,  1920. 
which"  was  formeriy  the  fiscal  year  of  the  Falkirk  Company,  the  car-miles 
run  were  407,458,  against  349,476;  the  passengers  carried  6,317,320, 
against  5,303,961,  and  gross  receipts   £33,613  (£32,439). 


NcM'  Companies. 

The  following  list  has  been  compiled  from  information  supplied  to 
us  by  Messrs.  Jordan  &  Sons,  Ltd.,  Company  Registration  Agents, 
Chancery-lane,  London,  W.C.  2  : — 

JAMES  ANTI-FOULING  APPLIANCES,  LTD.  (173,121).— Reg.  Feb.  12. 
Capital  £:!,00fl  in  £1  shares,  to  manufacture,  sell  and  deal  in  any  secret 
or  other  information  as  to  any  invention  in  relation  to  improvements 
in  electrical  apparatus  for  protecting  the  hulls  of  ships.  Directors, 
.J.  E.  .James  and  J.  B.  Wilkie.     Reg.  office  :    1a,  Cockspur-street,  b.W. 

SANDIFORD,  CONRAD  &  CO.,  LIMITED.  (173,192).— Reg.  Feb.  16. 
Capital  £.5,000  in  £1  shares,  to  carry  on  business  of  electrical,  mechanical, 
hydrauUc,  sanitary  and  general  engineers.  Directors,  J.  banditonl 
78,  Orchard-lane,  Leigh,  Lanes,  (governing  director)  and  J.  P.  Conrad. 
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Benn  Brothers  Journals. 


Some  Features  of  the  Current  Is'Ues. 

"  Aeronautics "  (Special  Engine  Number)  :  British  Aero  Engines  ; 
"  Aerojjlane  and  Seaplane  Transport  Efficiency,"  bj'  H.  White  Smith, 
chairman  S.B.A.C.  ;   "  Handley  Page  Wing,"  bv  F.  Handley  Page. 

■■  The  Cabinet  Maker"  :  Annual  Dinner  of  the  Furnishing  Trades' 
Benevolent  Association  ;  "  National  Fum'shing  Trades'  Convention  "  ; 
and  "  Practical  Ujjholstering  and  the  Cutti   g  of  Loose  Covers." 

'"  Chemical  Age  "  :  The  first  of  a  special  c  ries  of  articles  by  Dr.  Philip 
Schidron-itz  on  "  Recent  Progress  in  Rubber  Chemistry  and  Technology." 

'■  Farm  and  Home  "  :  "  Cost  of  Horse  Ploughing  "  ;  "  Eflfect  of  High 
Wages  in  Agriculture  "  ;   and  "  Hunter  Horse  Show." 

"The  Fruit-Gi-ower"  :  (Empire  Trade  Issue):  "A  Self-Contained 
Empire  Fruit  Supply  "  ;  "  Packing  and  Grading  m  Dominion  Fruit 
Export  "  ;   and  "  Refrigeration  System  for  Fruit  on  Board  Ship." 

'■  Gardening  Dlustrated  :  "  "  Growing  Cyclamens  "  ;  "  The  Bolder- 
growing  Snowdrops  "  (illustrated) ;  and  Apple  Newton  Wonder  (illus- 
trated). 

■'  The  Gas  World  "  :  Monthly  By- Product  Coking  Section  ;  Board  of 
Trade  Inquiry  as  to  the  future  quality  of  Gas  Supply  ;  and  Reports  of 
numerous  Gas  Companies'  Meetings. 

"  Hardware  Trade  Journal  "  :  "  Agricultural  and  Dairy  Appliances  "  ; 
"  Some  Saleable  Sidelines  "  ;  and  "  The  Future  of  Leather  Goods 
Exports." 

Forty  Tears  A^o. 

(The  Electrician,  March  5,  1881.) 

The  Telephone  at  Newport  (Monmouthshiee). — We  hear  that 
communication  between  Cardiff  and  Newport  by  means  of  the  telephone 
is  nearly  complete  and  will  be  shortly  opened. 

Society  of  Telegraph  Engineers  and  the  Paris  Exhibitidn. — 
The  Treasury  having  declined  to  send  a  Commissioner  to  Paris,  the  Society 
of  Telegraph  Engineers  are  about  to  form  a  Committee  to  organise  some 
arrangement  that  will  meet  the  requirements  of  British  exhibitors. 

Electric  Lightino  Extraordinary. — The  Brush  Electric  Light 
Company  were  able  to  accomplish  during  the  recent  long  sitting  in  the 
House  of  Commons  a  feat  hitherto  without  a  parallel  in  the  annals  of 
electric  lighting.  They  lighted  Westminster  Palace-yard  for  16  hours 
with  a  single  carbon. 

Prof.  Tyndall  and  thf  Photophone. — L'  Electricitc' has  received  "  a 
very  important  letter  from  the  celebrated  successorof  Faraday  concerning 
his  (Prof.  TjTidall's)  recent  splendid  series  of  experiments.  Thev  prove, 
says  L' MeclriciU,  "that  the  phenomena  hitherto  erroneously  described 
as  pholo2)lionic  are  due  not  to  the  direct  action  of  light,  but  to  the  heat 
rays  conveyed  by  the  light." 

Prices  of  Metals,  Chemicals,  &c. 

Tuesday,    Mar.  1. 

Copper —  Price.  Inc.                 Dec. 

Best  selected per  ton  £71     0    0  —             £3    0     0 

Electro  Wirebars  ...         „  £75    0    0  —              2     0    0 

H.C.  wire,  basis    ...   per  lb.  Os.  llfd.  —               t^d 

Sheet ,  Is.     o|d.  —                 — 

Phosphor -bronze  Wire  (Telephone)— 
Phosphor-bronze 

wire,  basis     „  Is.     3|d.  —                  .^d. 

Brass  60/40— 

Rod,  basis     ,  Os.     8jd.  —                  — 

Sheet,  basis Is.     IJd.  —                 — 

Wire,  basis    ,  Is.     Ifd.  —                — 

Pig  Iron — 

Cleveland  Warrants    per  ton  £1100  £100            — 
Galvanised        steel 

wire,  basis  8  SWG         „  £29     0     0  —                 — 

Lead  Pig — 

EngUsh £19  10    0  —             £2     0    0 

Foreign  or  Colonial          „  £17  10     0  —             £1  15    0 

Tin— 

Ingot „  £160    0    0  —          £10     5    0 

Wire,  basis    per  lb.  2s.     2fd.  —               l|d. 


Copper  Sulphate. — Per  ton  £35. 
Boric   Acid    (Crystals). — Per  ton 

£74. 
Sodium  Bichromate. — Per  lb.  lOd. 
Sodium  Chlorate. — Per  lb.  4^d. 


Salammoniac. — Per  cwt.  100s. -958. 
Sulphur  (Flowers).— Ton  £14  10s. 
„      (RoU-Brimstone). — Per  ton 
£14  10s. 
Sulphuric    Acid    (Pyrites,  168)". — 
Per  ton,  £9  17s.  6d. 
Rubber. — Para  fine,  Os.  lUd.  ;  plantation  1st  latex.  Is  Ifd.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  prices  by    Messrs.  W.    T.    Henley's  Telegraph 
Works  Company,  Ltd. 

The  Editorial,   Advertisement  and   Publishing   Offices  of    "  The 
Eleotbician  "  are  at  8,  Bouverie  Street,  London,  E.CA.    Telegrams 
Benbrotric,  Fleet,  London.     Telephone  :  City  9852  (5  tinea). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
xnent  Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 


Arrangements  for  the  Week. 

FRIDAY,   March  4th  (to-day). 

Institution  of  Mechanical  Engineers  and  the  Society  op  Chemical 
Industry'. 
6  'p.m.     At  the  Institution  of  Mechanical  Engineers,  Storey "s-gate, 
London,    S.W.     Paper    on    "  Degassing    and    Purification    of 
Boiler  Feed- Water,"  by  M.  Paul  Kestner. 
Institution  of  Electrical  Engineers. — Students'  Section. 
6.30  p.m.     At  Faraday  House,  Southampton-row,  London,  W.C. 
Paper    on    "  Telephnnic    Transmission    through    Submarine 
Cables,"  by  Mr.  A.  Ros^en 

Birmingham  and  District  Club. 
6.45  p.m.     At   Grand   Hotel,   Colmore-row,    Birmingham.     Tenth 
Annual  Diimer. 

Royal  Institution. 
9  p.m.     At  Albemarle-street,  PiccadUly,  London,  W.     Discourse  on 
"  Severn  Crossings  and  Tidal  Power,"  by  Mr.  W.  A.  Tait. 
SATURDAY,  March  5th. 

Royal  Institution. 
3  p.m.     At    Albemarle-street,    London,    W.     Lecture    on    "Elec- 
tricity   and    Matter,"     by    Sir    Ernest    Rutherford,    P.R.S. 
(Lecture  I.) 
MONDAY,  March  7th. 

University  or  London. 
3.30  p. m.     At  the  Institution  of  Ci  vil  Engineers,  G reat  George-street, 
London,   S.W.       Lecture  on   "  Recent  Engineering   Works  in 
Italy."     Lecture  I.,  "  Sanitary  Engineering  and  Water  Supply," 
by  Prof.  Luigi  Luiggi,  D.Sc. 

Institution  of  Post  Office  Electrical  Engineers. 
5.30  p.m.     At  the  Royal  Society  of  Arts,  John-street,  Adelphi, 
London,  W.C.      Paper  on  "  The  Relay  System  of  Automatic 
Switching,"  by  Mr.  H.  Dipple. 
Institution  of  Electrical  Engineers. — Western  Centre. 
6.30  p.m.     At  the  South  Wales  Institute  of  Engineers,  Park-place, 
Cardiff.     Lecture  on  "  Prospects  of  Electricity  in  Agricultural 
Centres,"  by  Mr.  W.  Kerr. 

Roy'al  Society  oi'  Arts. 
H  p.m.    At  Joliu-street,  Adelphi,  London,  W.C.     Cantor  Lecture 
on  "  X-rays   and   their  Industrial  Applications,"   by  Major 
G.  W.  C.  Kaye,  O.B.E. 

TUESDAY,  March  8th. 

Institution  of  Civil  Engineers. 
5.30  p.m.     At  Great  George-street,  S.W.     Paper  on  "  The  Amritsar 
Hydro-Electric  Irrigation  Installation,"   by  Mr.  S.  Leggett. 
Institution  of  Electric^il  Englneees. — Scottish  Centre. 
7  p.m.     At  Prince's-street  Station  Hotel,   Edinburgh.     Paper  on 
"  The  Long-distance  Telephone  System  of  the  United  King- 
dom," by  Sir  W.  Noble. 

Institution  of  Electrical  Engineers. — Noeth-WbStern  Centre. 
7  p.m.     At  the  Engineers'  Club,  Manchester.     Paper  on  "  Electric 
Driving  in  the  Paper  Mill  on  Heat-Economy  Lines,"  by  Mr. 
A.  B.  Mallinson. 

WEDNESDAY.  March  9th. 

Institute  of  Metai;s. 
10.30  lo  1  and  2.30  to  4.30.     At  the  Institution  of  Mechanical  Engi- 
neers, Storey's-gate,  London,  S.W.     Aimual  General  Meeting. 
University  of  London. 
5.30  p.m.-    At  the  Institution  of  Civil  Engineers,  Great  George-street, 
London,  S.W.     Lecture  II.,  "  Agricultural  Hydraulic  Engi- 
neering," by  Prof.  Luigi  Luiggi,  D.Sc. 
National  A.ssociation  of  Supervising  Electricians. 
6.30  p.m.      At    St.     Bride    Institute,    Bride-lane,    London,    E.C. 
Discussion  on  "  Gas  ?'.  Electricity,"  by  Mr.  F.  W.  Goodenough 
and  Mr.  W.  A.  GiUott. 

Institute  op  Costs  and  Works  Accountants. 
7  p.m.     At  the  Institute  of  Chartered  Patent  Agents,  Staple  Inn, 
London,  W.C.     Lecture  on  "Economies  in  Relation  to  Costing," 
by  Mr.  Wilfred  Grainger. 

Industrial  League  and  Council. 
7.30  p.m.     At    Caxton    HaU,    London,    S.W.     Lecture    on    "  The 
Ex-Service  Man  and  his  Reinstatement  in  Industry,"  by  Mr.  C. 
Latham. 

Association  op  Engineers-in-Charoe. 
7.30  p.m.     At  St.  Bride  Institute,  Bride-lane,  London,  E.C.    Paper 
on  "  The  Economic  Utilisation  of  Exhaust  Steam,"  by  Mr. 
A.  J.  Assheton. 

THURSDAY,  March   10th 

Institute  of  Metals. 
10.30  a.m.     At  the  Institution  of  Mechanical  Engineers,  Storey's- 
gate,  London,  S.W.     Annual  General  Meeting. 

Institution  of  Electrical  Engineers. 
6  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 
London,    S.W.     Lecture    on    "  Feebly    Magnetic    Materials." 
Lecture  lU.,  "  Practical  Applications,"  by  Prof.  E.  Wilson. 

Optical  Society. 
7.30  p.m.     At  the  Imperial  College  of  Science,  South  Kensington, 
S.W.     Lecture  on  "  The  Story  of  a  New  Star,"   by  Prof.  H.  F. 
Newall,  F.R.S.,  and  a  commmiicatiou  on  "  Note  on  a  Handy 
Form  of  Measuring  Microscope,"  by  Mr.  T.  F.  Connolly. 
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Notes. 


The   Public  and  Electricity  Supply. 

Mr.  Llewelyn  Atkinson  is  to  be  congratulated  on  seizing 
the  opportunity  oflered  by  the  presence  of  the  laity  at  the 
.\nnual  Dinner  of  the  In.stitution  of  Electrical  Engineers  of 
])utting  before  a  wider  audience  than  it  is  usually  possible  for 
a  President  of  the  Institution  to  address  some  salient  facts 
regarding  the  present  position  of  electricity  supply  in  this 
country.  AVe  hope  he  was  equally  successful  in  removing 
certain  fallacies  from  the  minds  of  his  hearers.  He  warned 
those  present  that  the  new  heaven  and  the  new  earth  (electrical 
pattern)  that  were  to  result  from  the  passing  of  the  Electricity 
Supjjly  Act  were  not  at  present  even  within  measurable  distance 
of  being  created  in  spite  of  all  that  had  been  said  and  done, 
and  that  on  the  contrary  the  old  struggle  between  municipal 
and  company  interests  had  broken  out  afresh.  Electrical 
engineers,  he  continued,  must  on  the  other  hand  realise  that 
the  public  were  expectantly  awaiting  that  cheap  electricity 
which  they  had  been  so  definitely  promised,  and  that  while 
we  now  had  an  opportunity  of  showing  what  we  can  do  towards 
meeting  this  demand  that  opportunity  once  missed  would 
uiver  recur.  He  added  that  it  was  not  the  Commissioners 
who  were  to  blame  for  this  state  of  things,  but  those  who  failed 
to  put  forward  schemes  for  the  re-organisation  of  electricity 
supply  which  could  be  quickly  accepted. 


bureaucratic  preciousness  are  being  cast  over  all  attempts  to 
simplify  and  co-ordinate  the  electricity  supply  of  this  country. 
With  that  knowledge  they  will  award  the  blame  for  the  lack  of 
cheaj)  electricity  supply  not  to  the  Electricity  Commissioners 
or  to  the  electrical  engineer,  but  Jbo  the  lawyer  who  produces 
half-a-dozen  meanings  for  each  simple  phrase  and  to  the 
politician  who  views  every  problem  from  the  exiguous  shade 
of  the  parish  pump.  For  it  is  not  the  electrical  engiiieer 
who  is  running  the  cost  of  the  .Electricity  Inquiries  into 
thousands  of  pounds  or  delaying  the  reorganisation  of  a  district, 
but  those  forces  of  procrastination  and  darlcness  which  seem  to 
flourish  so  luxuriantly  in  this  country.  It  is  a  question  to 
whose  solution  the  Daily  Press  might  give  their  assistance,  but 
those  great  organs  of  public  opinion  view  the  whole  matter 
with  profound  indifierence,  or  when  they  deal  with  it  at  all 
-treat  it  with  an  almost  equal  WTong  headedness.  For  our- 
selves we  feel  sure  that  if  the  whole  question  cculd  be  dealt 
with  by  engineers,  and  engineers  only,  a  satisfactory  settle- 
ment would  be  speedily  arrived  at; 


The  Real   Forces  of  Reaction. 

We  are  glad  that  Mr.  Atkinson  made  these  remarks  to 
an  audience  which  was  not  entirely  composed  of  electrical 
engineers.  For  while  the  latter  will  admit  the  essential  truth 
of  the  indutmei.t  there  are  certain  points  in  the  argument 
to  which  the  widest  attention  mu:  t  be  called.  For  an  Act  of 
Parliament  is  only  a  beginning,  and  a  small  beginning  at  that, 
in  any  scheme  of  reform.  The  thinking  public,  among  whom 
those  who  are  interested  in  electricity  supply  must  be  numbered, 
realise  this,  and  realise  too  that  a  tremendous  amount  of  work 
is  necessary  before  that  vital  re-organisation  of  our  electricity 
supply  can  be  achieved.  They  realise  also  that  circumlocution 
and  delay  are  dear  to  the  bureaucratic  and  legal  minds.  That 
being  so,  they  should  know  that  a  miasma  of  legal  quibbles  and 


More  Joint  Electricity  Authorities. 

Particulars  of  two  additional  schemes  for  the  constitution 
of  Joint  Electricity  Authorities  have  been  pubhshed  during  the 
week,  and  an  outline  of  the  engineering  proposals  which  accom- 
pany them  are  given  elsewhere  in  this  issue.  Both  schemes 
contain  features  of  interest,  more  especially  that  for  the  London 
and  Home  Counties.  The  district  as  defined  by  the  Electricity 
Commissioners  is  adopted,  but  certain  slight  adjustments  on  the 
frontiers  of  the  area  are  suggested.  In  this  important  district 
there  are  at  present  41  municipal  and  45  company  undertak- 
ings supjjlying  electricity,  and  the  proposed  Joint  Authority 
combining  them  is  to  consist  of  28  members  distributed  as 
follows.  Six  members  will  be  appointed  by  local  authority 
undertakers  and  six  by  companies  ;  the  London  County  Council 
will  have  eight  representatives,  purchasing  authorities  and  other 
local  councils  outside  the  London  area  four,  railway  companies 
and  other  large  consumers  two,  and  workers  in  the  electric 
supply  undertakings  two.  This  last  is  an  interesting  departure, 
and  both  in  debate  and  in  practice  i.s  likely  to  cause  trouble. 
Provision  is  also  made  for  the  constitution  and  working  of  the 
authority,  and  for  the  control  and  operation  of  existing  imder- 
takings,  the  erection  and  working  of  new  generating  stations. 
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&c.  Certain  clauses  of  tlie  Electricity  Supjjly  Act,  1919,  and 
of  the  Electricity  Supply  (No.  2)  Bill,  of  1920,  are  reproduced, 
and  in  Schedule  3  there  is  an  outline  of  the  technical  scheme  for 
the  improvement  of  the  organisation  of  the  electricity  supply 
in  the  district. 


The  Technical  Scheme. 

The  system  of  supply  will  be  three-phase,  at  50  cycles  on 
the  north  side  of  the  Thames,  and  at  25  and  50  cycles  on  the 
south  side  of  the  river,  where  the  25-cycle  system  is  extensively 
used  at  present.  This  difference  is  a  pity  and  we  should  like 
to  liave  seen  a  rather  more  valiant  attempt,  at  uniformity. 
The  primary  transmission  pressure  will  be  33  000  V,  and  the 
secondary  6  600  or  ]  1  000  V.  The  cables  will  be  three-core, 
paper-insulated,  lead-covered  and  armoured,  and  will  be 
generally  laid  direct  in  the  ground,  though  in  certain  outlying 
parts  overhead  transmission  appears'  to  be  contemplated. 
The  arrangements  regarding  existing  generating  stations  will 
be  carried  out  in  two  stages.  During  the  first  stage  34  stations 
will  be  shut  down,  and  by  means  of  interconnecting  cables 
bulk  supply  will  be  given  from  the  remaining  stations.  At  the 
same  time  certain  capital  stations  will  be  erected,  and  as  soon 
as  they  are  ready  for  working  26  of  the  remaining  generating 
stations  wiU  be  closed.  Of  the  remaining  17  electricity  works 
two  will  be  reconstructed  as  capital  stations,  seven  will  be 
permanently  used  as  auxiliary  generating  stations,  and  the 
other  eight,  which  are  on  the  outskirts  of  the  area,  will 
have  to  be  retained  for  a  considerable  period  to  meet  local 
demands.  Six  capital  stations  are  proposed,  four  being  on 
new  sites  of  which  the  precise  localities  are  not  indicated  for 
fairly  obvious  reasons.  Three  of  them  will,  however,  be  north 
of  the  Thames,  and  one  on  the  south  side.  The  installed 
capacities  of  the  capital  stations  would  vary  in  the  first  instance 
from  70  000  to  200  000  kW,  mostly  in  units  of  25  000kW, 
but  there  will  be  ample  room  for  extensions.  No  works  are  to 
be  constructed  by  the  Minister  of  Transport,  and  the  existing 
tramway  and  railway  generating  stations  are  not  to  be  inter- 
fered with. 


The  Position  of  the  County  Company. 

Such  in  brief  is  the  engineering  scheme  jsrepared  by  Sir 
Alex.  Kennedy  and  Messrs.  G.  W.  Partridge,  J.  H.  Rider 
and  C.  H.  Wordingham,  in  consultation  with  Sir  Philip 
Dawson  for  the  railway  companies.  The  ground  appears  to 
have  been  well  covered,  and  as  the  mimicipal  interests  and  the 
majority  of  the  companies  appear  to  be  working  in  harmony 
the  jjroposals  will, we  sincerely  hope,  meet  with  general  approval. 
The  County  of  London  Electric  Supply  Company,  which  has  an 
ambitious  scheme  of  its  own,  and  is  applying  for  further 
statutory  powers  for  its  Barking  station,  seems  to  be  opposed 
to  the  formation  of  a  Joint  Authority,  and  it  may  submit 
alternative  proposals.  But  we  trust  it  will  see  its  way  to  join 
forces  rather  than  to  create  opposition. 


The  West  Riding  District. 

The  second  scheme  relates  to  the  formation  of  a  Joint 
Electricity  Authority  in  the  West  Riding  (Aire  and  Calder) 
District,  and  has  been  prepared  by  a  committee  of  local  authori- 
ties in  the  area,  under  the  leadership  of  Bradford.  It  is  an 
alternative  to  the  plan  of  the  Leeds  Corporation,  recently 
published  in  The  Electrician,  and  differs  from  it  mainly  in  the 
fact  that  any  financial  deficit  could  be  met  out  of  the  rates. 
As  both  schemes  would  be  carried  out  in  stages,  there  ought 
to  be  very  little  risk  of  a  charge  upon  the  rates  if  extensions 
are  made  gradually  and  in  a  businesslike  manner.  In  view, 
however,  of  the  tenden<y  of  local  burdens  to  increase  there 
is  a  fear,  though  we  think  it  groundless,  that  the  operations 


of  a  Joint  Authority  might  involve  a  loss  in  its  initial  stages, 
and  hence  Leeds  Corporation  and  a  few  of  the  minor  local 
councils  do  not  wish  to  incur  any  risk  in  the  matter.  Both 
the  Leeds  and  Bradford  proposals  contemplate  the  purchase  of 
the  undertaking  of  the  Yorkshire  Electric  Power  Company, 
and  the  erection  of  new  electricity  works '  by  the  Minister  of 
Transport.  Afe  the  Yorkshire  Electric  Power  Company  has 
also  submitted  its  own  scheme,  which  is  based  on  the  exten- 
sion and  development  of  its  existing  system,  the  local  inquiry 
to  be  held  by  the  Electricity  Commissioners  will  be  particu- 
larly interesting,  especially  as  the  company's  powers  extend  into 
three  electricitv  districts. 


Technical  Details. 

The  proposed  West  Riding  Joint  Authority  would  consist 
of  40  members,  all  representative  of  local  authorities,  including 
the  County  Council.  The  basis  of  representation,  the  appoint- 
ment and  election  of  members,  and  the  powers  and  duties  of  the 
Authority,  are  set  out  in  detail.  The  purchasing  powers  of 
local  authorities  are  to  be  vested  in  it ;  powers  would  be 
sought  to  act  as  authorised  distributors  and  to  purchase  the 
•undertaking  of  the  Yorkshire  Electric  Power  Company, 
and  the  generating  stations  of  local  authorities.  The  tech- 
nical scheme  proposes  the  adoption  of  the  three-phase  system 
at  50  cycles.  The  main  transmission  pressure  will  be  33  000  V 
and  the  local  secondary  pressures  11  000  and  6  000  V,  but 
11  000  V  will  be  adopted  wherever  possible.  The  generating 
stations  at  Bradford,  Halifax,  Huddersfield,  Leeds,  Thornhill 
and  Wakefield  will  ultimately  become  distributing  centres, 
and  they  will  be  interlinked  by  main  transmission  cables.  Exten- 
sions from  these  centres  will  be  made  to  sub-distributing  ■: 
centres  as  required.  Two  new  capital  stations  (near  the  existing 
Wakefield  station  and  a  new  one  near  Apperley  Bridge  on  the 
Aire)  will,  it  is  proposed,  be  erected  by  August,  1924,  but  in 
the  meantime  extensions  w'ill  be  made  to  the  stations  at  the 
distributing  centres  in  order  to  keep  pace  with  the  demand  for 
energy.  The  new  capital  station  will,  it  is  suggested,  be  erected 
by  the  Minister  of  Transport  and  then  taken  over  by  the 
Authority  and  paid  for  within  five  years. 

Electricity  Supply  in   Rural   Districts. 

From  the  reports  of  the  proceedings  at  recent  meetings  of 
urban  and  rural  councils  it  would  ajjpear  that  some  strange 
views  are  held  as  to  the  powers  and  duties  of  the  Electricity 
Commissioners.  Many  of  these  authorities  are  of  opinion  that 
it  is  the  duty  of  the  Commissioners  to  take  steps  not  only  to 
provide  a  "  cheap  and  abundant  "  supply  of  electricity  wher- 
ever it  is  needed,  but  also  to  provide  the  necessary  capital  for 
developing  water  power.  No  doubt  the  extravagant  language 
used  by  the  framers  of  the  Electricity  Supply  Act  is  partly 
responsible  for  this  idea,  though  it  is  assisted  by  the  peculiar 
difficulties  inherent  in  the  establishment  of  small  electricity 
supply  undertakings,  particularly  hydro-electric  works,  which 
naturally  make  the  local  authorities  look  to  some  government 
department  or  to  some  local  landowner  to  remove  the  obstacles 
from  their  path  and  is  aided  by  the  supposition  that  the 
Treasury  is  a  sort  of  widow's  cruse  for  supplying  money  for 
this  or  that  deserving  object. 


Light  Required. 

For  instance,  in  one  district  in  Scotland  a  proposal  to 
adopt  electricity  supply  has  been  postponed  as  it  was  thought 
that  the  Electricity  Commissioners,  in  the  course  of  their 
duties,  would  provide  this  commodity  without  being  asked. 
At  Braemar,  a  scheme  for  the  erection  of  a  hydro-electric 
station  has  been  deferred,  partly  owing  to  the  opposition ,  of 
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the  owners  of  fusliery  riglits  ami  partly  owing  to  a  statement 
made  by  the  County  Clerk  that  no  rules  and  regulations  Lad 
yet  been  made  for  the  conduct  of  such  undertakings  by  the 
Electricity  Commissioners.  It  is  interesting  to  note  that  the 
Commissioners  themselves  do  not  ajipear  to  have  been  con- 
sulted in  the  matter,  and,  as  many  simihir  projects  for  hydro- 
electric development  in  Scotland  are  being  held  up  on  this 
plea,  we  suggest  that  the  subject  is  one  upon  which  an  early 
official  announcement  should  be  made,  so  that  light  may  be 
thrown  across  these,  peojile's  darkness. 


commenting  on  tlie  k'gal  aspects  of  the  case  we  are  of  opinion 
tliat  the  decision  is  one  whicli  will  be  to  the  general  benefit  of 
wireless  communication. 


A  Way  Out   of  the   Difficulty. 

Knowing  what  one  of  the  chief  characteristics  of  Scotch 
birth  is  we  are  not  surprised  to  learn  that  tlio  proprietors  of 
fishing  rights  in  rivers  are  keen  opponents  of  any  proposal  to 
utilise  water  power  in  the  generation  of  electricity.  At 
Hallater,  in  fact,  threat  of  opposition  from  this  source  has 
induced  the  promoters  to  abandon  a  hydro-electric  scheme  in 
favour  of  a  steam-driven  station.  Of  course,  the  proper  way 
to  deal  with  water  power  is  to  lay  down  certain  definite  principles 
and  then  to  entrust  its  development  in  an  extensive  area  to  a 
large  power  company  or  to  a  Joint  Electricity  Authority. 
Of  these  the  former  would  seem  to  be  the  better  course  as 
water  power  is  scattered  over  such  wide  areas  and  public 
opinion  does  not  seem  to  be  sufficiently  ripe  for  Joint 
Authorities.  In  this  connection  it  is  interesting  to  note  that 
the  two  large  Scottish  hydro-electric  projects  of  this  season — 
the  Grampian  scheme,  of  which  we  gave  particulars  in  a  recent 
issue,  and  the  Lochaber  Power  Company — are  to  be  proceeded 
with  as  private  bills  and  not  as  provisional  orders.  The  share 
capital  of  the  Lochaber  Company  is  £3  000  000,  which  may  be 
issued  in  equal  proportions  of  ordinary  and  preference  shares, 
with  borrowing  powers  up  to  one-half  of  the  capital.  The 
proposed  works  are  all  in  the  County  of  Inverness  and  the  pro- 
moters and  directors  are  the  present  directors  of  the  British 
Aluminium  Company.  Both  measures,  which  are  fortunately 
receiving  good  public  support,  are  conceived  on  bold  progres- 
sive lines,  and,  if  passed  in  anything  like  their  present  form, 
.should  add  greatly  to  the  material  prosperity  of  the  districts 
they  will  serve. 

♦ 

The  Poulsen  Wireless  Patent. 

The  judgment  of  Mr.  Justice  Sargant  on  the  application  for 
an  extension  of  the  term  of  the  Poulsen  arc  patent  of  1903, 
which  is'reported  elsewhere  in  this  issue,  is  a  good  illustration 
of  the  difficulties  encountered  by  patentees  in  the  exploitation 
of  their  inventions.  The  history  of  this  interesting  patent  is 
complicated.  Various  attempts  were  made  to  develop  it 
commercially  in  this  country,  and  some  progress  had  been 
made  before  the  outbreak  of  the  war,  but  great  financial  and 
other  difficulties  were  encountered,  with  the  result  that  the 
patent  expired  in  the  normal  course  in  July  1917.  It  was 
contended,  however,  that  as  the  invention  was  one  of  great 
merit,  and  that  as  the  war  had  interfered  with  its  commercial 
development,  an  extension  of  the  original  term  ought  to  be 
granted  under  the  provisions  of  the  Patents  and  Designs  Act, 
of  1919.  But,  after  reviewing  the  whole  of  the  circumstances, 
his  Lordship  refused  to  grant  the  application,  as  certain  persons, 
including  the  Post  Office  and  other  Government  Departments, 
had  been  using  the  system  on  the  understanding  that  the 
patent  had  expired,  and  also  because  the  arrangements  made 
by  the  Poulsen  Company  with  the  Marconi  Company  had 
placed  the  former  in  a  position  to  find  the  necessary  capital 
for  developing  the  system.  As  Mr.  Hage's  claim  had  been 
merged  in  that  of  the  syndicate  formed  to  exploit  the  patent, 
the  claim  of  the  three  applicants  failed.     While  refraining  from 


Symbols. 

Ei.Et  TKICAL  engineers  have  always  been  interested  in  the 
question  of  the  best  symbols  to  adopt  for  indicating  certain 
generally  used  quantities,  and  some  of  them  have  gone  so  far 
as  on  certain  occasions  to  exhibit  a  good  deal  of  misi)laced 
ingenuity,  and  to  give  printers  and  typefounders  many  a  bad 
half-hour  by  introducing  symbols  which  were  neither  easy  to 
read,  to  cast,  or  to  print  ;  while, to  add  insult  to  injury,  they 
did  not  immediately  indicate  what  they  were  supposed  to 
rejjresent  in  the  way  every  good  symbol  should.  We  are 
therefore  glad  to  see  that  the  tendency  of  the  symbols  for 
electrical  quantities  now  authorised  by  the  International 
Electrotechnical  Commission  is  in  the  direction  of  simphcity, 
as  will  be  gathered  from  a  study  of  the  complete  tables  published 
in  the  current  issue  of  the  "  Journal  "  of  the  Institution  of 
Electrical  Engineers.  The  majority  of  the  quantities  are 
represented  by  a  single  plain  letter,  and  these  letters  are  to  be 
found  in  either  the  English  or  the  Greek  alphabet,  while  the 
temptation  to  use  special  types  has  been  commendably  avoided. 
As,  however,  the  symbols  suggested  in  some  instances  run 
counter  to  the  style  that  has  for  many  years  been  used  in  The 
Electrician,  wc  have  decided,  for  the  sake  of  international 
uniformity,  to  come  into  line  in  this  matter.  Generally 
we  are  in  agreement  with  what  has  been  proposed  both  from  the 
electrical  and  typographical  points  of  view.  Our  one  criticism 
is  directed  to  the  advisability  of  omitting  the  comma  wliich 
usually  appears  in  EngUsh  printing  between  any  three  digits 
constituting  a  whole  number.  This  will  cause  no  confusion 
when  followed  by  an  abbreviation  for  an  electrical  unit,  but 
is  likely  to  look  a  little  strange  when  preceded  by  the  usual 
symbol  for  pounds  sterling.  We  are,  however,  making  the 
experiment  and  shall  be  pleased  to  have  the  opinion  of  our 
readers  as  to  its  advisability,  reserving  to  ourselves  the  right 
to  go  back  to  our  old  style  if  we  find  that  the  disadvantages 

outweigh  the  advantages. 

» 

Industrial   Conditions  and  Welfare  Work. 

The  realisation,  as  the  Duke  of  York  said,  at  a  recent 
conference  on  Industrial  welfare  work,  that  the  question  of 
human  factor  in  industry  must  be  dealt  with  in  a  new  spirit  is  an 
encouraging  sign  of  progress  in  our  psychological  development. 
From  tins  jDoint  of  view  alone  the  work  of  the  Industrial  Welfare 
Society  is  to  be  encouraged,  for  while  not  interfering  in  any  way 
between  employers  and  organised  labour,  it  does  its  best  to 
develop  those  industrial,  educational  and  especially  recreational 
aspects  of  commercial  life  which  are  so  compendiously  indicated 
by  its  title.  The  task  of  the  members  of  the  Society  is  there- 
fore not  only  a  very  important,  but  a  very  difficult  one.  For 
while  taking  every  care  of  the  employee  in  the  ways  indicated, 
there  must  be  every  insurance  against  those  fatally  easy  courses 
of  too  much  policing  and  too  much  mothering.  It  must 
never  b^ forgotten  that  the  worker  of  to-day  is  neither  a  child, 
nor  a  savage,  and  that  while  he  or  she  appreciates  real  help 
he  equally  resents  any  attempts  in  any  way  to  Hmit  his  free- 
dom. We  are  not  therefore  surprised  to  learn  that  while  in 
some  works  "welfare"  has  been  an  outstanding  success,  in 
others  it  has  been  an  equally  hopeless  failure.  For  its  success 
or  failure  depends  equally  on  the  welfare  worker,  and  the  success 
of  the  movement  in  future  is  therefore  closely  bound  up  with 
the  mentality  and  education  of  that  worker.  Without  that 
proper  education  the  establishing  of  that  co-operation  and  good 
feeling  between  all  sections  of  the  industrial  community  cannot 
hope  to  be  achieved.  We  look  to  the  Industrial  Welfare  Society 
to  provide  th?  necessary  means  to  this  end. 
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Combination  and  the  Slump. 

Under  j)resent-day  conditions  the  virtues  of  combination 
in  the  industrial  community  should  be  sufficiently  clear  ;  and 
great  as  these  virtues  are  in  times  of  jjrosperity  they  become 
greater  still  in  periods  of  adversity.  This  is  equally  true, 
whether  the  combination  be  on  the  purchasing  or  on  the 
selling  side — to  maintain  the  quality  of  the  product,  or  to  lay 
down  conditions  of  contract.  Yet  so  little  does  this  seem  to  be 
recognised  in  certain  sections  of  the  electrical  industry  that  we 
hear  of  firms  whose  one  idea  at  the  moment  is  to  break  away 
from  their  association  so  as  to  indulge  either  in  an  orgy  of 
price-cutting  or  in  a  reduction  in  the  quality  of  their  products, 
or  in  both.  C'ould  anything  be  more  foolish  ?  If  there  is 
anyone  who  doubts  this  let  him  study  the  history  of  the 
electrical  industry  10  years  ago,  when  its  constituent  firms  lived 
not  on  taking  in  each  other's  washing,  but  by  cutting  each 
other's  throats.  Now  that  the  British  electrical  industry  has  a 
reputation  to  maintain,  and  a  market  to  supjjly,  it  would  be 
fatal  to  jeopardise  either  by  adopting  a  policv  of  "  funk." 


Magnetic  Susceptibilities 
of  Low  Order. 

The  series  of  three  lectures  recently  delivered  before  the 
members  of  the  Institution  of  Electrical  Engineers  by  Prof. 
E.  Wilson  shows  once  again  the  tremendously  import.ant  part 
that  magnetism  plays  in  the  application  of  the  phenomena 
of  electricity  and  magnetism  to  industrial  development. 
Indeed  we  sometimes  think  that  electrical  engineering  would 
be  more  appropriately  termed  magnetic  engineering,  for 
apart  from  one  or  two  phenomena  the  object  of  the  generation 
of  electricity  is  the  production  of  magnetic  forces.  Even  for 
generation  we  have  to  rely  on  magnetic  changes  unless  we  are 
content  to  depend  upon  the  primary  cell  or  the  thermopile  ! 

This  line  of  reasoning  suggests  that  we  should  give  much 
more  attention  to  the  study  of  pure  magnetism  and  the  mag- 
netic effects  of  electricity  than  we  did  in  our  student  days. 
Not  a  few  of  us  are  conscious  that  we  looked  upon  such  matters 
as  magnetic  susceptibility  and  the  intensity  of  magnetisation  as 
being  a  thought  too  dry  and  academic,  and  not  the  sort  of 
strong  meat  upon  which  a  budding  electrical  engineer  could 
be  expected  to  thrive.  Of  course,  we  have  learnt  wisdom 
since  then,  but  it  is  possible  that  some  of  us  who  listened  to 
Prof.  Wilson's  lectures  wished  thq,t  we  had  heeded  our  earlier 
masters  more  diligently  so  that  we  could  have  appreciated  the 
subtleties  of  susceptibility  with  greater  ease  'and  interest. 

The  Separation  of  Minerals. 

The  lectures  were  designed  to  show  how  certain  minerals 
might  be  separated  one  from  another,  magnetically,  by 
utilising  the  knowledge  that  they  have  different  magnetic 
susceptibilities.  The  basic  idea  may  be  best  illustrated  by 
the  case  of  monazite.  The  deposit  in  which  this  mineral 
occurs  contains  also  ilminite  and  zircon  ;  the  ilminite  having  a 
higher  susceptibility  than  the  monazite,  whilst  the  zircon  is  non- 
magnetic. Thus  a  comparatively  weak  magnetic  field  can  be 
used  to  separate  the  ilminite  from  the  other  two  subtances, 
and  then  a  stronger  field  -ndll  pick  out  the  monazite  from  the 
zircon,  which  passes  on  unaffected  by  the  magnetic  separators. 
The  problem  is  to  so  adjust  the  magnetic  fields  of  the  separators 
that  only  one  mineral  at  a  time  vnll  be  picked  out — starting 
obviously  with  the  weakest  field  and  picking  out  the  substance 
having  the  highest  susceptibility. 

Treatment  and  Susceptibility. 
The    complete   application   of   this   idea   to,  the   magnetic 
separation  of  minerals  clearly  involves  a  full  knowledge  of  the 


susceptibilities  of  the  various  minerals  which  can  be  dealt 
with  in  this  way,  and  the  first  lecture  of  the  series  was  descrip- 
tive of  the  methods  employed  for  measuring  susceptibilities 
of  low  order.  In  addition  to  this  there  is  the  possibility  that 
the  susceptibility  of  a  substance  might  be  altered  by  sonie 
treatment  or  other — for  example,  by  oxidation  or^by  tempera- 
ture variation  or  by  the  alteration  of  the  magnetic  force. 
Such  variation  would  be  of  very  great  value  in  the  separation 
of  two  minerals  whose  normal  susceptibilities  were  so  nearly 
equal  that  no  adjustment  of  the  magnetic  separator  could 
sort  out  one  apart  from  the  other.  If,  however,  heat  treatment 
caused  the  susceptibility  of  the  one  to  change  apjsreciably 
from  that  of  the  other  then  magnetic  separation  would 
become  possible. 

The  Effect  of  Heat. 

The  second  lecture  was  an  examination  of  the  results  obtained 
of  the  susceptibilities  of  different  substances  normally  and 
after  various  treatments.  It  was  shown  that  some  substances 
had  their  susceptibility  increased  whilst  others  were  decreased 
by  heating  in  air  :  that  a  substance  Uke  copper  has  a  negative 
susceptibility  whilst  its  salts  are  positive,  whereas  a  substance 
like  magnesium  is  positive  and  its  salts  negative  :  that 
piaramagnetic  salts  when  hydrated  have  a  higher  susceptibility 
than  anhydrous  salts,  although  water  itself  is  diainagnetic  I 

The  final  lecture  dealt  with  the  practical  applications  of 
magnetic  separation.  Prof.  Wilson  pointed  out  that  the 
whole  subject  was  also  of  great  importance  in  its  bearing 
towards  magnetic  survey  work,  and  in  the  construction 
of  scientific  instruments  ;  and  he  indicated  that  there  were 
also  possibihties  of  its  application  in  other  directions. 

We  congratulate  the  Institution  on  inaugurating  this  series 
of  lectures  on  fundamentals  and  hope  on  future  occasions 
the  policy  will  be  extended  into  other  fields. 


International   Cable 
Communication. 

So  many  important  points  relating  to  the  laying  and  working 
of  international  submarine  cables  in  peace  and  war  were  dealt 
with  in  the  long  statement  made  some  weeks  ago  by  Mr. 
Clarence  Mackay,  President  of  the  Commercial  Cable  Com- 
pany, before  the  American  Committee  which  is  considering  a 
Bill  for  the  regulation  of  cable  landing  rights  in  th'e  United 
States,  that  we  give  elsewhere  a  fairly  long  abstract  of  his 
evidence.  We  do  this  for  two  reasons.  In  the  first  place  the 
demand  for  the  extension  of  submarine  cable  facilities,  due  to 
the  effects  of  the  war,  has  raised  the  question  of  cable  landing 
rights  in  the  United  States  in  an  acute  form,  and  it  is  well  to 
Jinow  something  of  the  American  attitude.  In  the  second  place, 
the  full  history  of  the  method  of  deahng  with  the  late  German- 
owned  cables  has  not  yet  been  published  and  the  American 
version  is  now  given  for  the  first  time. 

Britain's  Dominant  Position. 

The  reasons  given  by  Mr.  Mackay  for  the  dominant  position 
of  Great  Britain  in  the  manufacture  and  laying  of  submarine 
cables,  though  they  are  not  unknown  to  some  of  our  readers, 
are  a  highly  flattering  testimonial  to  British  foresight  and 
commercial  enterprise.  The  trading  and  strategic  value  of 
adequate  cable  connection  between  the  mother  country  and  her 
overseas  possessions  was  quickly  understood  by  us,  and  cable 
extensions  were  steadily  made  until  at  present  British  companies 
own  about  130  000  miles  of  cable,  compared  with  the  71  OOn 
miles-  owned  by  American  companies,  and  the  23  85.5  miles 
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possessed  by  coinpanies  of  all  other  nationalities.  This 
exceedingly  satisfactory  state  of  afi'airs  is  mainly  due  to  the 
skill  and  commercial  acumen  of  those  who  organised  and  built 
uj)  the  splendid  system  now  owned  by  the  Eastern  and  Asso- 
ciated Companies. 

Cablk  Laying  Eights. 

A  good  deal  of  i\rr.  Mackay's  evidence  related  to  the  con- 
<litions  imposed  bv  various  countries  on  the  landing;  of  cables  ; 
on  the  opening  of  telegraph  oificcs  and  other  similar  facilities. 
He  contrasted  the  former  practice  of  this  country  with  that  of 
France  and  Germany  to  our  advantage,  but  he  maintained  that 
til.'  present  British  rule  of  limiting  the  duration  of  the  con- 
cession to  five  vears,  and  the  desire  to  control  international 
rates,  would  kill  private  cable  enterprise.  He  appeared  to  favour 
the  use  of  a  more  liberal  form  of  landing  permit,  the  general 
princijiles  of  which  could  bo  settled  by  international  agree- 
ment on  the  basis  of  reciprocity,  as  laid  down  by  President 
tiRANT  in  liis  Message  to  Congress  in  1875.  Of  course  every 
State  must  retain  the  power  to  control,  and  in  cases  of  necessity 
such  as  in  war,  to  use  all  means  of  telegraph  and  telephone  com- 
munication ;  but  subject  to  this  we  are  in  favour  of  the  claim 
for  a  more  liberal  form  of  concession.  Otherwise  private 
enterprise  in  submarine  telegraphy  will  be  killed,  because  the 
capital  required  for  laying  new  cables  or  for  extensions  to 
existing  systems  cannot  be  found.  This  would  be  a  calamity — 
a  serious  check  to  jirogress.  It  must  be  remembered  that  all 
the  pioneering  work  and  more  than  three-fourths  of  the  existing 
cables  have  been  laid  and  are  operated  by  companies. 

Telegraph  Monopolies. 

It  is  well  known  that  there  is  no  Government  telegraph 
sy.stem  in  tlie  United  States,  all  the  land  lines  as  well  as  the 
transatlantic  cables  being  owned  by  companies,  and  these 
undertakings  appear  to  be  afraid  of  the  new  claim  by  Great 
Britain  to  control  tlie  rates,  as  by  means  of  the  Imperial 
l'abli>  system  a  tariff  war  might  break  out  with  the  view  of 
ruining  the  American  companies.  We  think  the  comjjanies 
concerned  are  needlessly  alarmed  on  this  point.  Submarine 
telegraphy,  like  any  other  commercial  undertaking,  succeeds 
by  efficiency,  enterprise  and  progress,  and  we  have  never  known 
any  Government  department  to  be  equipped  with  these  virtues. 
.Monopoly  and  progress  arc  mutually  antagonistic.  Progress 
is  essential  for  the  social  well-being  and  comfort  of  the  world, 
and  as  competition  is  the  greatest  stimulus  to  progress  we 
believe  that  there  is  not  only  room  for,  but  it  is  essential  that 
there  should  be,  reasonable  competition  in  means  Of  submarine 
telegraph  communication  in  the  future  as  in  the  past. 

The  Intern.\tional  Teleoraph  Convention. 

Mr.  Mackay  thinks  no  advantage  would  accrue  to  the 
compajiies  or  to  the  American  public  by  formally  adhering  to 
the  International  Telegraph  Convention.  This  .step  would 
involve  the  recognition  by  the  American  land-line  companies 
of  the  right  of  the  public  to  direct  their  messages  intended  for 
cable  or  wireless  transmission  by  any  desired  route  and  also 
compliance  with  "  burdensome"  regulations  imposed  by  foreign 
Governments  for  the  purpose  of  destroying,  as  it  is  said,  the 
competitive  enterprise  of  companies.  Hitherto  the  telegrajili 
companies  have  attended  International  Conferences  not  as  a 
matter  of  right,  but  as  an  act  of  courtesy,  and  they  have  had  no 
voice  in  the  framing  of  the  regulations  attached  to  the  Con- 
vention. The  demand  for  the  adherence  of  the  companies  to 
tiie  Convention,  therefore,  seems  to  arise  from  an  anxiety  on 
the  part  of  European  Governments  to  reduce  the  private 
companies  to  the  conditions  of  Government  ownership. 
Incidentally  Mr.  Mackay  complains  of  the  demand  upon  the 
Company  by  the  British  Government  to  hand  over  all  messages 


10  days  after  they  have  been  sent  or  received.  Though  this 
claim  is  made  under  the  terms  of  the  landing  licence  it  is  not 
more  burdensome  than  the  control  exercised  by  other  countries, 
and  he  suggests  that  some  plan  should  be  devised,  by  treaty  or 
otherwise,  whereby  cable  messages  passing  from  one  country 
to  another  in  peace  times  should  b(i  rendered  inviolate. 

The  Late  Ger.man  Cable.?. 

The  most  debataljle  part  of  Mr.  Mackay's  evidence  is  that 
which  relates  to  the  cutting  and  appropriation  of  the  German 
transatlantic  and  Pacific  Cables.  The  final  allocation  of 
these  cables  in  accordance  with  the  Peace  Treaty  is  in  the 
hands  of  a  specially  appointed  Committee,  which  has  not  yet 
been  able  to  find  a  solution  of  the  question.  The  Commercial 
Cable  Company  has  a  double  interest  in  the  matter,  for  it  made 
an  investment  in  the  cables,  and  it  also  had  a  working  agreement 
with  the  Deutsch  Atlantische  Gesellschaft,  of  which  20  years 
are  unexpired.  How  the  cables  were  cut,  and  how  they  stand 
at  present,  can  be  seen  by  a  perusal  of  the  statement  of  Mr. 
Mackay,  who,  quite  naturally,  is  critical  of  anything  likely  to 
be  detrimental  to  his  company's  interests.  Owing  to  the  modern 
character  of  submarine  cables,  there  are  scarcely  any  rules  or 
definite  practice  in  International  Law  which  can  be  appealed 
to  or  which  may  be  said  to  govern  the  present  case.  There  is 
no  precedent  to  guide  us,  for  in  the  Hispano- American  and 
Russo-Japanese  wars  there  were  only  cables  owned  by 
neutral  companies  to  be  dealt  with.  Yet  in  both  wars  the 
United  States  and  Japan  did  not  hesitate  to  cut  the  cables, 
and  the  claims  for  compensation  for  the  damage  done  led  to 
prolonged  negotiations  between  the  companies  and  the 
Governments  in  question. 

International  Law  and  Cables. 

In  support  of  his  case  Mr.  Mackay  quoted  the  rules  adopted 
by  the  Institute  of  International  Law  at  its  Brussels  Meeting 
in  1902,  the  first  of  which  states  that  "  a  submarine  cable 
connecting  two  neutral  territories  is  inviolable."  AVe  would 
point  out,  however,  that  the  rules  drawn  up  by  a  body  of 
jurists,  such  as  the  Institute  of  International  Law,  do  not 
constitute  International  Law.  No  doubt  the  views  of  such  a 
body  carry  great  weight,  but  the  utmost  that  can  be  said  of 
them  is  that  they  indicate  what  International  Law  ovghl  to  be, 
and  that  international  practice  ought  to  be  so  moulded  as  to 
embody  the  suggested  rules.  It  is  true  that  the  rule  just 
quoted  lias  been  incorporated  into  the  U.S.A.  Naval  War  Code, 
indicating  that  the  American  Government  would  probably 
act  upon  it,  but  it  has  not  been  generally  adopted  by  other 
countries.  In  "fact  Article  1.5  of  the  International  Convention 
for  the  Protection  of  Submarine  Telegraph  Cables,  of  1884, 
expressly  reserves  freedom  of  action  to  belligerents,  and  in  our 
opinion  there  can  be  no  ground  of  complaint  for  putting  out  of 
action  a  cable  which  may  be  of  use  to  an  enemy. 

However,  the  appropriation  of  the  cable  is  quite  another 
matter.  There  is  no  precedent  to  serve  as  a  guide,  and  as 
International  Law  is  mainly  built  up  on  precedents  and  on  the 
practice  of  nations,  it  is  to  be  hoped  that  the  subject  will 
receive  the  most  careful  examination,  so  that  whatever  decision 
is  made  it  will  stand  the  test  of  time  and  the  criticism  of 
neutral  jurists.  According  to  Article  53  of  Uie  Hague  Regula- 
tions private  movable  property,  including  telegraphs  and 
telephones,  which  can  serve  as  war  material,  may  be  seized; 
but  they  must  be  restored  at  the  conclusion  of  peace  and 
indemnities  must  be  paid  for  them.  The  Treaty  of  Peace 
must  settle  upon  whom  the  burden  of  meeting  compensation 
is  to  fall,  and  except  for  the  Commercial  Cable  Company's 
claim  for  the  New  York- Azores  section  of  the  cables  there  is  no 
doubt  upon  whom  the  burden  of  compensation  ought  to  fall, 
and  that  is  upon  the  German  Government. 
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A   New   Method  oi    Testing  Current  Transformers, 


Br    R.    S.    J.    SPILSBURY,    B.Sc    A.C.G.I. 


The  increased  demand  for  accurate  measurement  of  the 
characteristics  of  current  transformers  at  the  National  Physical 
Laboratory  has  rendered  any  imisrovements  which  will  in- 
crease the  accuracy  and  diminish  the  time  required  to  make  the 
necessary  observations  of  imj)ortance.  The  direct  electrostatic 
system  previously  in  use,  which  has  been  described  by  the 
author  elsewhere,*  while  capable  of  the  necessary  accuracy, 
demands  great  steadiness  in  two  circuits,  and  very  careful 
observation,  the  deflections  obtained  being  small ;  the  time 
required  is  also  considerable.  The  method  about  to  be  de- 
scribed overcomes  these  difficulties  and  has  the  advantage 
that  it  employs  only  apparatus  already  available. 

Testing  Circuit. 
The  circuit  used  is  that  given  in  Fig.  1.  Here  C.T.  is  the 
current  transformer  under  test,  its  primary  winding  being 
connected  in  series  with  the  primary  shunt  Rp,  and  with  an 
ammeter  A  (with  a  transformer  if  necessary),  and  supplied 
through  suitable  power  transformers  (not  shown)  by  the 
alternator  L ;  the  secondary  winding  of  C.T.  supplies 
the  secondary  burden  (or  loading)  B  through  the  shunt 
Ri.  The  inner  potential  points  of  Rp  and  R^  are  connected 
as  shown,  while  the  outer  jiotential  points  are  connected  to 
the  primary  of  the  step-up  transformer  T ,  ratio  1/100,  so  that 
the  shunt  potential  drops  are  in  opposition.  The  secondary 
of  T  is  connected  to  the  quadrants  Q^  and  Qj,  of  a  reflecting 
electrostatic  wattmeter.  The  alternator  M,  whose  rotor  is 
on  the  same  shaft  as  that  of  L,  but  whose  stator  can  be  slowly 


transferred  to  the  full  line  circuit  a  reading  Ajj  is  obtained 
which  will  be  shown  to  give  the  ratio  error  of  C.T.  The  whole 
of  the  readings  for  ratio  at  a  given  secondary  burden  are  taken 
thus  in  succession  before  measuring  the  phase  angle. 

For  the  latter  the  wattmeter  is  replaced  in  the  dotted 
circuit,  and  the  phase  of  V  advanced  until  the  reading  is  zero, 
that  is  F  is  in  quadrature  with  7^;  the  wattmeter  is  then  trans- 
ferred to  the  full  line  circuit,  and  its  reading  A^  taken  ;  from 
this  reading  the  phase  angle  /?  of  C.T.  can  be  calculated. 

Theory  of  the  Method. 
The  vector  diagram  for  the  circuit  is  shown  in  Fig.  2.  Here 
Ep  and  E,  are  potentials  proportional  to  Ip  and  /«,  produced 
in  the  shunts  Rp  and  i?,,  which  are  so  chosen  that  Ep=Es 
when  the  ratio  of  C.T.  is  correct.  The  potential  apipUed  to 
the  primary  of  the  transformer  T  is  therefore  AB,  and  that 


FlQ.    1. 

evolved  by  a  motor,  controlled  from  the  instrument  cabin, 
maintains  a  pressure  of  100  V  (F)  measured  by  the  electro- 
static voltmeter  E,  between  the  needle  of  the  wattmeter  and  the 
centre  point  of  the  secondary  winding  of  T,  in  accordance 
with  the  usual  system  of  connecting  electrostatic  wattmeters. 
An  alternative  circuit  is  also  arranged,  as  shown  in  dotted 
lines,  in  which  the  wattmeter  quadrants  are  connected  directly 
to  the  primary  shunt  Rp,  and  a  pressure  of  100  V  is  main- 
tained between  the  wattmeter  needle  and  the  mid-point  of 
Rf.  The  wattmeter  can  be  instantly  changed  from  the 
dotted  to  the  full  line  circuit,  or  vice  versa,  by  a  special  switch. 

Procedure  in  Testing. 
The  method  of  making  a  test  is  as  follows  : — The 
wattmeter  is  connected  as  shown  by  the  dotted  lines, 
and  the  current  Ip  set  to  the  desired  value  by  means 
of  the  ammeter  A  ;  the  phase  of  the  pressure  F,  rela- 
tive to  that  of  Ip,  is  then  varied,  by  rotating  the  stator 
of  M,  until  the  reading  of  the  wattmeter  is  a  maximum,  say 
A  (7,  that  is  F  is  in  phase  with  Ip  ;  the  wattmeter  being  now 

*  "  B.E.A.M.A.  Journal,"  Vol.  VI.,  p.  508,  1920. 


Fig.  2. 

across  the  secondary  is  OD=\Q()AB.  (The  diagram  is  not  to 
scale.)  This  may  be  resolved  into  O£'=100  AC,  proportional 
to  Es  cos  P—Ep  that  is  to  the  ratio*  error  of  C.T.,  and  0F=  100 
CB,  proportional  to  E^  sin  y5,  that  is  to  the  sine  of  the  phase 
angle  of  C.T. 

Now  during  the  ratio  test  F  is  in  phase  with  Ep,  and  therefore 
withylC;  accordingly  the  reading  of  the  wattmeter  gives  the 
ratio  error  of  C.T.  Similarly  in  the  phase  angle  test  F  is  in 
quadrature  with  Ep,  and  therefore  in  phase  with  GB,  the  watt- 
meter reading  therefore  gives  the  sine  of  the  phase  angle. 

Thus  if  A  (7  is  the  reading  on  the  dotted  circuit,  as  described 
above,  and  Ay;  and  A^  the  readings  in  the  ratio  and  phase 
angle  tests  respectively,  we  have 

^u=KV  Ep  where  K  is  some  constant, 
Ai;=100  KV  {E,  cos  P-Ep), 
A;3=100  KV  (Esum  P). 


Therefore 
R  = 


< 


Percentage  ratio   error, 
Es  cos  P—Ep     ,^„\     Ab 
A^ 


E„ 


/3=tan-i 


A,, 


=  34-38 


100  A  tr, 
A 


i'+m) 


Ac, 


1  + 


lOOj 


if  /S  is  small. 


*  TKe  ratio  considered  here  is  that  between  the  primary  current  and 
the  in-phase  component  of  the  secondary  current,  that  is  the  "  watt- 
meter "  ratio. 
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In  good  transformers,  where  R  and  /?  are  small  the  factor 
(l+    yj  may  be  neglected  and 

/S=34.38  x^  minutes. 

The  expressions  for  R  and  ^  are  thus  very  readily  evaluated. 

The  signs  of  thf  quantities  are  u.sually  ob-vaous,  but  can 
readily  be  deduced  from  the  effects  of  incroasiiig  the  secondary 
burden;  this  increases  the  transformer  ratio,  and  advances  the 
phase  of  the  secondary  current. 

It  will  be  seen  that  the  method  is  a  combination  of  the 
well-known  potentiometer  principle  with  the  electrostatic 
wattmeter  used  as  a  very  sensitive  discriminating  voltmeter. 

Sensitivity. 
Thescn.sitivity  of  the  method  as  usually  cnqiloyoil  at  the  Na- 
tional Physical  Laboratory,  with  a  secondary  shunt  of  04  0, 
is  such  that  at  full  load  current  a  deilectionof  280  cms, is  obtained 
for  1  per  cent,  ratio  error  in  a  current  transformer,  and  about 
the  same  amount  for  30  minutes  of  phase  angle  ;  as  a  deflec- 
tion can  be  read  to  the  nearest  half-millimetre  it  will  be  seen 
that  the  scnsitiNnty  is  more  than  is  ever  likely  to  be  required 
(indeed,  a  much  less  sensitive  wattmeter  coidd  be  used),  and 
it  remains  to  consider  the  possible  sources  of  error  and  the 
magnitude  of  their  effects.  It  may  be  said  that  the  degree  of 
accuracy  aimed  at  in  these  tests  is  of  the  order  of  ^tO'l  per 
cent,  for  ratio  and  ±1  minute  for  phase  angle,  and  the  effects 
of  the  sources  of  error  are  considered  on  this" basis. 

Sources  of  Error. 

1.  Due  to  l/IOO  Translormer.- — The  transformer  T  iiitroducos 
two  errors,  one  due  to  the  departure  of  its  ratio  from  100, 
and  one  due  to  the  phase  angle  between  the  voltage  applied 
to  the  primary  and  that  developed  in  the  secondary.  The 
transformer  used  is  one  originally  designed  for  the  accurate 
measurement  of  current*  with  a  primary  voltage  of  2,  derived 
from  a  shunt.  The  ratio  has  been  redetermined  for  the  pre- 
sent tests,  in  which  the  voltage  is  less  than  0'02,  and  it  is  found 
that  the  value  may  be  taken  as  100  at  all  commercial  fre- 
quencies, the  resulting  errors  being  qiute  negligible. 

The  phase  displacement,  sav,  d,  has  the  effect  of  swinging 
the  vector  OD  to  the  position  OD' ,  where  LDOD'  =  0.  It 
may  easily  be  shown  that  this  introduces  an  error  in  A/;  equal 
to  Aj  sin  6,  and  an  error  in  A,j  equal  to  Ay;  sin  6.  The 
angle  d  has  also  been  determined  under  various  conditions, 
and  it  is  found  that  the  resulting  errors  are  inappreciable  for 
any  reasonably  good  current  transformer,  but  in  case  this 
should  not  be  so  the  necessary  correction  is  very  easily  applied. 

2.  Due  to  Inaccurate  Setting  of  Y. — A  precisely  similar 
error  is  introduced  by  incorrect  setting  of  the  phase  of  the 
auxiliary  voltage  V  for  the  ratio  measurement.  When  V  and 
Ip  are  practically  in  phase  the  reading  of  the  wattmeter  changes 
only  O'l  per  cent,  for  3°  alteration  of  the  phase  of  F,  and 
setting  is  therefore  difficult.  It  is  intended  to  overcome  this 
difficulty  by  taking  F  from  an  accurate  phase-shifting  trans- 
former. The  quadrature  setting  for  the  phase  angle  test, 
which  is  very  sensitive,  would  then  be  made  first,  the  vector 
F  being  then  swung  through  90°  by  the  phase  shifter  dial  for 
the  ratio  test.  The  error  is  in  any  case  not  serious,  as  can  be 
shown  by  repeating  the  setting  a  number  of  times. 

3.  Due  to  Magnetising  Current  of  Transformer. — The  current 
taken  by  the  primary  of  transformer  T  for  a  reading  corre- 
sponding to  1  per  cent,  ratio  error  (at  full  load)  of  the  current 
transformer  is  less  than  0001  ampere  at  50  cycles  per  second. 
The  resulting  errors  are  negligible  for  precision  transformers. 

4.  Due  to  Stray  Field  Effects,  &c. — A  small  deflection  of  the 
wattmeter  is  sometimes  obtained  when  the  primary  of  T  is 
short-circuited,  due  to  stray  fields  acting  on  the  transformer 
and  its  leads  ;  this  is  easily  reduced  to  zero  by  slightly  turning 
or  moving  the  transformer.  The  insulation  of  T  should  also 
be  good  in  order  to  prevent  deflections  due  to  leakage  from 
the  100  V  pressure  circuit  through  the  secondary  winding 
to  earth. 

*  Paterson,  Raj-ner &  Kinues,  "I.E.E.  Journal,"  Vol.  LI.,  p.  316, 1913. 


.5.  Errors  due  to  Shunts.- — The  resistance  error  of  the  shunts 
is  easily  made  negligible  ;  the  phase  angle  is  negligible  except 
in  the  heavy  current  types,  where  it  amounts  to  a  few-  minutes. 
The  correction  is  a  constant  for  all  readings,  and  can  be  deter- 
mined by  measurement  and  by  calculation. 

It  may  be  said  that  errors  (1)  and  (2)  could  be  eliminated 
by  converting  the  method  to  a  zero  deflection  system.  This 
could  be  done  by  making  7?,,  variable,  and  using  a  mutual 
inductance  to  balance  the  quadrature  component  of  the  out- 
of-balaiu'e  potential.  It  is  not  proposed  to  adopt  this  system, 
since  additional  apparatus  would  be  necessary,  and  tests 
would  probably  be  much  less  rapidly  conducted. 

Comparisons  with  Other  Methods. 
The  pressure  of  other  work  has  prevented  any  exhaus- 
tive comparison  with  other  methods  ;  in  one  case,  how- 
ever, in  which  a  current  transformer  showed  somew'hat 
unusual  characteristics  its  constants  were  determined  at 
several  points  by  the  above  method,  and  also  by  an 
independent  test.  The  latter  consists  in  determining  the 
error,  at  zero  and  unity  power  factors,  of  a  sen.sitive  dynamo- 
meter wattmeter,  with  and  without  the  current  transformer, 
by  comparison  with  an  electrostatic  in.strument,  and  is  quite 
sensitive,  but  of  limited  scope.  The  discrepancy  between 
the  two  determinations  of  ratio  at  quarter  load  was  slightly 
less  than  01  per  cent.,  wliile  the  mean  discrepancy  in  phase 
angle  for  three  loads  was  0'7  minute  ;  this  agreement  is  con- 
sidered very  satisfactory.  With  regard  to  the  time  consumed, 
the  observations  for  a  determination  of  ratio  and  phase  angle 
at  five  currents,  with  one  secondary  burden,  occupy  about 
ten  minutes.  It  is  hoped  that  a  further  economy  of  time 
will  be  eft'ected  by  the  adoption  of  the  phase  shifter  already 
mentioned,  and  the  consequenteliminationof  the  phase  setting 
for  the  ratio  test.  Thus  the  difficulty  of  securing  steadiness 
of  circuits  is  eliminated  by  the  use  of  the  potentiometer 
principle,  and  that  due  to  the  smallness  of  deflections  by 
the  multiplying  transformer,  the  time  consumed  being 
correspondingly  reduced  ;  the  resulting  method  appears  very 
suitable  for  the  testing  of  precision  current  transformers  in 
standardising  laboratories. 


The  lileclrlc  Lamp  Iroiii  Inside. 


I\Ir.  C.  C.  Patterson,  of  the  Osrara  Research  Laboratory,  recently 
gave  a  lecture  on  "  The  Electric  Lamp  from  Inside,"  before  the 
North  Eastern  Students'  Section  of  the  Institution  of  Electrical 
Engineers,  in  which  he  dealt  mainly  with  the  manufacturing  side 
of  electric  lamps.         ' 

The  vacuum  necessarj'  in  lamps  is  of  a  very  high  order.  One 
difBcultyis  the  removal  of  the  gasactually  held  in  the  glass  walls  of 
bulb,  which,  cvuiously,  consists  largely  of  water  vapour  given  off 
by  the  glass,  although  the  bulb  has  previously  passed  through 
several  heating  processes.  About  7-4  >;  10'-  molecules  per  cubic 
centimetre  are  left  after  the  final  exhaustion,  the  average  distance 
between  the  molecules  being  equivalent  to  1  000  times  their  dia- 
meter. When  the  filament  becomes  heated  there  is  also  present  a 
tendency  for  electrons  to  leak  from  the  negative  to  the  positive 
filament.  If  all  the  electrons  succeeded  in  doing  so  the  positive 
Umb  would  be  rapidly  destroyed  by  1  he  rise  in  temperature  incurred. 
Fortimately  the  electrons  appear  to  obstruct  each  other,  and  few 
actually  succeed  in  escaping.  When  a  molecule  of  vapour  which 
has  been  ionised  by  collision  approaches  the  negative  limb  it  assists 
to  liberate  the  electrons.  The  number  of  ionised  molecules  is  small 
compared  with  the  number  of  electrons,  but  the  effect  is  therefore 
accimmlative  until  the  stream  of  electrons  grows  into  an  appreciable 
flow  of  current  and  destroys  the  lamp.  Hence  the  importance  of 
achieving  the  utmost  limit  of  exhaustion,  and  dominating  the 
number  of  residual  molecules. 

The  gasfilled  lamps  were  developed  to  prevent  the  volatilisation 
of  the  tungsten  filament  at  the  higher  temperatures  at  which  it  was 
desired  to  work,  the  gas,  of  course,  being  of  a  chemically  inert  char- 
*aoter,  such  as  nitrogen  or  argon.  With  a  straight  type  of  filament 
the  dissipation  of  heat  was  so  great  as  to  reduce  the  efficiency  to 
about  J  c.p.  per  watt.  This  difficulty  was  overcome  by  winding 
the  filament  in  very  close  spirals.  Efficiencies  have  not  yet  reached 
the   anticipated  figures. 
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Magnetic   Susceptibility   of   Low   Order.' 


B>-    Prof.    E.    WILSON. 


Introduction. 

In  these  notes  on  magnetic  susceptibility  of  low  order,  the  author 
deals  primarily  ^^^th  the  subject  from  the  standpoint  of  practical 
applications.  The  magnetic  properties  of  certain  minerals  can  be 
changed  by  oxidation  or  reduction.  Rock  susceptibility  deserves 
study  in  view  of  its  bearing  on  magnetic  survey  work.  A  knowledge 
of  the  subject  is  necessary  to  those  engaged  on  the  construction  of 
scientific  instruments,  and  there  are  apphcations  in  other  directions. 

The  author  presents  a  table  showing  the  ivide  range  of  vohune 
susceptibilities  met  with  in  nature.  Jlagnetite  yields  values  of  0-12 
to  3-07,  in  the  impure  state  values  as  low  as  0-056.  Pyrrhotite 
gives  a  volume  susceptibility  of  0-,000337  to  0-00575.  Other  minerals 
are  arranged  in  descending  order  of  values  down  to  apatite 
(—0-00000072).  Among  metals  manganese  iron,  as  received,  ^delds 
a  value  of  0-0004,  after  heat-treatment  0-530.  Then  we  have 
chromium  (0-000031),  platinum  (0-000029),  and  other  relatively 
low  values,  the  lowest  quoted  being  for  tin  (0-00000019).  Amongst 
fluids  we  have  manganese  sulphate  (0-000017)^  ferrous  sulphate 
(0-000015),  and  water  (-0-00000075). 

I.  Instbtjmentation. 

When  the  volume-susceptibility  («,,)  is  larger  than  about  0-15, 
the  correction  for  '■  end-effect  "  with  short  thick  bars  becomes  too 
uncertain  ^vith  a  magnetometer.  Weiss  working  on  magnetite 
crystals  prolonged  the  specimen  by  soft  iron  bars,  the  whole  being 
placed  in  a  solenoid.  In  another  method  the  specimen  was  inserted 
in  rectangular  holes  cut  in  the  pole-pieces  of  a  ring-shaped  yoke  of 
StaUoy.  A  ballastic  galvanometer  was  placed  in  a  secondary  circuit 
wound  on  the  specimen,  and  the  yoke  was  wound  \vith  a  magnetizing 
coil. 

The  Magnetometer.— \n  testing  for  metals  it  is  customary  to  use  a 
long  thin  -syire  wound  -with  a  magnetizing  coil,  the  specimen  being 
vertical.  When  testing  rock  specimens,  where  «,  varies  from  about 
0-15  to  0-001,  the  magnetizing  solenoid  is  placed  horizontally  -vvith 
the  needle  in  a  prolongation  of  its  axis. 

The  Torsion  Balance. — Torsion  balances  have  been  used  by 
Wiederman  (1865),  Tyndall  (1851),  and  Curie  (1895).  With  the 
latter's  apparatus  the  upper  Umit  was  about  0-1,  the  lower  limit 
about  1  X  10-*.  End  effect  was  considerable,  and  it  was  necessary 
to  use  a  weak  field.  For  such  an  apparatus  to  have  a  wide  fir-Id  of 
utility  the  magnetic  field  must  be  variable.  In  the  original  Paper 
the  author  presents  a  description  of  this  instrument. 

A  portable  torsion  balance  has  been  developedt  in  which  the  test- 
piece  hangs  between  fixed  soft-iron  pole-pieces  magnetised  by  two 
concentric  rings  of  hardened  tungsten  steel  with  N  and  S  poles  at 
opposite  ends  of  a  diameter.  By  varying  the  relative  azimuths  of 
the  rings  the  field  between  the  pole-pieces  can  be  varied.  A  variable 
field  is  thtis  obtained  without  the  use  of  a  magnetising  coil  and 
battery. 

An  Klectromagnetically  OontmlUd  Balance. — In  the  torsion  balance 
the  deflection  varies  as  the  square  of  the  magnetic  force  impressed 
upon  the  test-piece.  It  is  difficult  to  measure  susoeptibiUty  outside 
a  narrow  range  of  magnetic  force  of  about  one  to  four  or  five.  An 
instrument  has  been  developed^  which  permits  of  a  -n-ide  range. 
The  force  due  to  torsion  is  replaced  by  an  electromagnetic  control. 
The  mechanical  force  exerted  is  due  to  two  comjwnents — one 
proportional  to  the  magnetic  force  impressed  upon  the  test-piece, 
and  the  other  variable  ilthe  susceptibility  varies.  In  the  original 
Paper  the  instrument  is  illustrated  and  described  in  detail. 

Susceptibility  Valuk?. 

Magnetite.— T^ha  magnetic  properties  of  magnetite  have  been 
examined  by  Abt  (1894)  and  Weiss  (1896),  who  show  that  the 
volmne-susceptibility  of  magnetite  crystals  can  have  a  maximrun 
value  of  the  order  of  10  C.G.S.  units.  This  is  the  largest  susceptibility 
of  any  known  natural  substance,  if  one  excludes  meteorites  and  traces 
of  metallic  iron. 

The  term  "  magnetite  '"  includes  rock  specimens  ranging  from  the 
crystal  itself  to  compact  or  massive  specimens  and  detached  particles, 
and  exhibits  a  wide  variation  of  magnetic  properties.  In  all  cases 
the  susceptibility  varies  with  the  magnetic  force,  the  variation 
being  small  in  the  lower  grades.  In  the  original  Paper  data  relating 
to  S2)ecimens  of  magnetite  from  various  countries  arc  assembled  in 
tabular  form.     Crystals  from  Traversella  furnish  a  high  value  of 

*  A  summary  of  three  lectures  delivered  before  the  Institution  of 
Electrical  Engineers. 

t  "  Pioceedings  "  of  the  Physical  Society,  1919,  Vol.  XXXI.,  p.  338. 
%  "  Proceedings  "  of  the  P.oyal  Society,  A,  1920,  Vol.  XCVIII.,  p.  274. 


volume-susceptibility  (k,,).  Arkansas  magnetite  exhibits  high 
retentivity  and  coercive  force.  The  value  of  <„  for  tliis  variety 
was  increased  about  42  per  cent,  on  heating  to_  1  OOO^C.  The 
residual  magnetism  was  also  increased,  but  the  coercive  force  was 
reduced,  as  happens  in  the  case  of  hardened  steel. 

Arkansas  magnetite  is  highly  retentive  and  may  possibly  be  found 
useful  for  the  purposes  of  permanent  magnets.  The  ergs  per  cycle 
per  cubic  centimetre  were  90  000  when  the  value  of  //,„„^  was  525, 
whereas  they  are  of  the  order  200  000  in  tungsten  steel.  The 
coercive  force  of  the  tungsten  steel  is  roughly  half  that  of  this 
magnetite,  but  the  retained  magnetism  is  much  larger  (10  000  for 
tungsten,  and  1  300  for  this  magnetite).  That  reverse  force  H 
wliich,  being  less  than  the  coercive  force  gives  a  maximum  value  to 
the  product  BH,  is  about  39  in  timgsten  steel,  as  against  80  in  this 
magnetite,  and  the  maximum  values  of  BH  are  270  000  and  46  000 
respectively.  The  intensity  J  retained  by  a  4-cm.  bar  after  being 
in  a  magnetic  field  // of  18  000  C.G.S.  miits  diminished  20  per  cent, 
in  2 J  years.  The  effect  of  heating  Penryn  magnetite  to  1  O00°C, 
is  to  increase  the  susceptibiUty,  coercive  force  and  retentivity.  The 
intensity  of  magnetisation  J  in  the  imheated  (C)  4-cm.' bar  has  only 
diminished  3-5  per  cent,  in  2^  years.  Of  the  remaining  specimens, 
that  from  Altenfjord  contains  felspar,  that  from  Lake  Chamjdain 
contains  pyrites.  The  specimen  from  South  Manchuria  is  com- 
paratively poor  in  magnetite.  Owing  to  these  impurities  the 
susceptibility  values  have  fallen. 

The  author  refers  briefly  to  other  minerals  of  some-nhat  similar 
composition.  Frankhnite  in  which  PeO  is  replaced  by  oxides  of 
Zn  or  Mn  gave  values  of  2  270-3  200  x  10-''.  Specimens  of  chrome 
iron  yielded  values  for  about  1/lOth  of  these.  Other  still  lower 
values  are  recorded  for  other  materials,  including  red  haemetite, 
wliile  specimens  of  specular  hiemetite  jaelded  values  as  high  as 
2  530  X  10-*.  Such  values,  however,  are  smaller  than  those  obtain- 
able from  FcjOj  prepared  by  natural  or  artificial  processes. 

Ferric  Oxide.— \i  is  generally  believed  that  the  susceptibility  of 
ferric  oxide  is  very  small  in  comparison  with  that  of  magnetic  oxide. 
But  a  recent  determination  of  iron  rust,  proved  to  be  free  from 
ferrous  oxide,  gave  a  value  of  /c,„  equal  to  0-0044,  and  this  was 
reduced  to  0-003  after  heating  to  redness.  Iron  rust  can  thus  have 
a  value  250-fold.  The  value  of  <„  (17-5x10-6)  fomid  for  de- 
hydrated brown  hematite.  Ferric  oxide  obtained  by  the  ignition 
of  magnetic  oxide  or  ferrous  oxide  has  a  «,„  value  of  0-036,  which  is 
2  000  times  the  above.  It  would  be  of  interest  to  examine  a  true 
hematite  produced  from  magnetite  by  natural  processes.  It  would 
appear  that  the  lugh  susceptibility  found  in  ferric  oxide  is  associated 
\¥ith  the  passage  through  the  stage  of  magnetite  during  its  produc- 
tion. For  the  mineral  chalybite  (ferrous  carbonate)  k„  is  increased 
by  heating,  whereas  chrome  iron  oi-e  and  hornblende  show  a-  reverse 
effect. 

Ferrites. — It  has  long  been  known  that  certain  "  femtes,"  in 
which  the  ferrous  oxide  is  replaced  by  that  of  other  elements  as  in 
frankhnite,  are  magnetic.  Recent  experiments  -n-ith  copper  ferrite 
show  that  its  susceptibility  can  be  reduced  by  slowly  cooling. 
Values  for  various  ferrites  and  ferric  oxides  are  given  by  the  author 
in  tabular  form. 

Sulphides. — Susceptibilities  of  a  number  of  sulphides  are  also 
given  in  the  original  Paper.  Artificial  iron  sulphide  (FeS)  is  well 
known  to  have  a  liigh  susceptibility,  and  is  extraordinarily  retentive. 
Pyrrhotite,  or  magnetic  iron  pyrites,  has  a  variable  susceptibiUty 
and  alsojs  very  retentive.  Iron  pyrites  (FeS.^)  occurs  in  the  rhombic 
and  cubic  varieties,  and  the  susceptibility  in  each  case  is  remarkably 
small.  This  cannot  be  accoimted  for  by  iron  content.  The  suscep- 
tibiUties  of  nickel  sulphide  (native),  copper  pyrites,  arsenical  pyrites, 
cobaltite  in  descending  order  of  magnitude  are  all  positive,  and 
antimony  pyrites  (native)  has  a  very  small  negative  susceptibility. 

The  effects  of  heating  and  cooUng  freely  in  air  certain  of  the  above 
minerals  in  powder  form  are  next  dealt  with.  Some  rhombic  iron 
pyrites  (FeSj)  was  tested  after  it  had  been  heated  for  30  minutes  in  a 
closed  vessel.  When  cold  the  value  of  k,„  was  fomid  to  be  600  x  10-*, 
but  a  remarkable  increase  occurs  after  a  few  minutes'  heating  at 
450°O.  The  susceptibility  subsequently  falls  until  ultimately  it 
has  a  comparatively  low  value.  Tins  then  is  the  value  of  k,„  for 
ferric  oxide  produced  in  this  manner,  assuming  complete  oxidation 
of  the  sulphur  and  pure  FeS.,  initially. 

Other  experiments  showed  that  a  different  susceptibility  can  Im 
obtained  by  heat  treatment  according  to  fineness  of  division  and 
access  of  air — an  important  matter  in  the  event  of  large  quantities 
having  to  be  dealt  ■with. 
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Mdallir  Salts. — Tlie  magnotio  pi'0]»rties  of  salts  v/nre  investigated 
by  Faraday,  followed  by  VViedoinaTin,  Quincke,  Mesliii,  8.  Meyer, 
Curie,  (.'heueveau  and  many  others. 

The  mass-sUBeeptilnlity  (k,„,)  <'f  a  solution  of  a  salt  in  water  Ih 
given  by  the  formula  - 

where  K,„„  is  the  niass-su8ee|vtibility  of  water;  which  may  be  taken  as 
—  0'7SxlO-',  K,„  is  the  mass-suseeplibiUty  of  the  water-free  Rait, 
and  /I  the  percentage  weight  of  salt  in  solvition.  Manganese  sulphate 
(anhydroui?)  has  proved  to  be  a  valuable  standard  of  rofcrence.  A 
solution  of  tliis  salt  containing  005.5  gnu.  of  manganese,  orO-151  glni. 
of  sulphate  per  cubic  centimetre  was  found,  with  the  use  of  the 
balance  to  have  a  value  of  k,.  was  MtV  lOOxlOO^lV-SxlO-". 
For  this  solution  p=  lo-l,  aiid  using  the  mean  vahioof  »t„  (99  X  10-°) 
we  obtain  by  eakulation  «„,,  =  4-14-5  C'.G.S.  imits.  The  density 
of  the  solution  is  117,  so  that  the  volume-susceptibility  k,.  is  +16-95 
X  10-",  and  tlus  is  sUghtly  smaller  than  the  value  17-8  +  10  "  obtained 
with  the  balance.  Similarly  foi-  ferrous  sulphate  a  mean  value  of 
(c"'  =  82  >,  10-"  was  obtained.' 

It  is  an  interesting  fact  that  copper  has  a  negative  susceptibility 
and  its  salts  are  jiositive,  whereas  magnesium  is  positive  and  its  salts 
are  negative.  Wiedemann  showed  as  oarlj-  as  1865  that  para- 
magnetic salts  when  hydrated  gi\e  a  higher  value  than  the  anhy- 
drous salts,  although  water  itself  is  diamagnetic 

Practical  Applications. 
The  history  of  magnetic  separation  would  appear  to  havi-  com- 
menced in  1792.  when  Fullerton  obtained  certain  patent  rights  in 
England.  The  first  important  commercial  undertaldng  was  com- 
menced in  1858  by  M.  Stella  in  the  Traversella  Mines  in  Piemont, 
the  object  being  to  separate  magnetite  from  coj)per  j)yrites.  The 
suliject  was  taken  up  in  1880  in  Scandinavia  and  later  in  America 
in  connection  -ivith  extensive  magnetic  deposits.  In  1896,  at 
Franklin,  Xew  Jersey,  U.S..\.,  Wetherill  demonstrated  the  possi- 
bility  of  dealing  \nth  the  magnetic  separation  of  feebly  magnetic 
materials,  the  minerals  concerned  being  franklinite  and  zinc-blende. 
At  the  present  time  magnetite  is  of  the  first  importance,  but  magnetic 
separation  has  fouiul  apjilications  in  other  directions.  Statistics 
given  by  Prof.  Henry  Louis  at  the  Inter-Allied  Chemical  Conference 
in  Paris',  1019.  show  that  in  1914  in  Northern  Norway  about  2  200  000 


tons  of  ore  were  dealt  with,  yielding  900  000  tons  of  concentrates. 
At  Mineville,*  New  York  State,  U.S.A.,  about  1  200  000  ton.s  of 
ore  were  dealt  with  in  1910,  and  in  1917  in  Sweden  2  500  000  tons  of 
oro,  yielding  1  000  000  tons  of  concentrates,  are  recorded.  (These 
ligurea  do  not  refer  to  such  important  applications  as  the  separation 
of  wolfram  from  tinstone  ores,  or  the  separation  of  monasite  for  use 
in  the  gas  mantle  industry.) 

The  following  particulars  of  various  materials  capable  of  magnetic 
separation  are  of  interest  :— 

Maijiiclile. — The  susceptibility  of  even  low-grade  magnetiti  wliich 
may  be  of  the  order  01  is  still  so  high  as  to  overwhelm  that  of  uny 
other  rocks.  It  is  largely  associated  with  apatite,  the  negative 
susceptibility  of  which  gives  ri.sc  to  trouble,  bei-ause  it  adheres  as 
an  impal|)able  powder  to  the  )nagnetite.  Its  removal  has  to  be 
specially  dealt  with  bj-  «-ashing  or  by  air-blast. 

]V<}lfram.--in  the  sejiaration  of  wolfram  ore  from  tinstone  there 
is  none  too  large  a  margin  in  favour  of  the  wolfr-ain  ore.  A  great 
held  is  open  for  treatment. 

Mona-Jte. — The  deposit  in  which  monazite  is  found  contains 
amongst  other  minerals  ilminite  and  zircon.  The  ilminite  is  ex- 
tracted by  a  weak  lield,  and  the  monazite  by  a  strong  field,  the  zircon 
going  forward  as  a  non-magnetic  mineral,  (ircat  care  must  be  taken, 
if  grinding  of  the  ore  has  to  be  resorted  to,  that  the  zircon,  wliich  is 
very  hard,  is  not  rendered  magnetic  by  mintite  traces  of  iron. 

Spathic.  Orf.— In  the  separation  of  this  ore  from  zinc-blende  Or 
copper  pyrites,  there  is  a  fair  margin  in  favour  of  the  former,  and 
there  is  scope  for  treatment. 

Franklinite.— The  separation  of  this  material  from  zinc-blende 
was  one  of  the  early  problems  solved  by  Wetherill. 

8])ecHlar  Ore. — When  occurring  with  magnetite,  as  in  the  Nor- 
wegian schists,  a  double  separation  is  involved,  the  magnetite  being 
first  removed  by  a  weak  field,  and  the  hematite  by  an  intense  field. 

Much  ingenuity  has  been  spent  upon  the  construction  of  the 
machinery  used  in  magnetic  separation.  In  the  case  of  magnetite, 
the  preliminary  rough  dry  process  (Wenstrom  or  Grondal)  is  followed 
by  either  a  dry  or  wet  fine  separation.  The  Edison  separator  is  an 
example  of  the  dry  process,  and  that~of  Grondal  is  extensively  used 
in  wet  separation.  In  the  case  of  feebly  magnetic  materials,  e.g., 
monazite,  the  double  separators  of  Wetherill.  the  Rapid  Magnetic 
Machine  Company  or  Humbolt  are  ava'lable. 


Degassing  and  Purification  of  Boiler  Feed-Water.t 


By    PA  I' I. 

(Of 

The  necessity  for  enabling  boilers  to  steam  for  long  periods  without 
scale  or  corrosion  becomes  more  urgent  everj*  day.  The  old  hme 
and  soda  apparatus  has  been  improved  and  reduced  in  size,  heat 
has  been  used  to  accelerate  the  operation,  but  not  alwa-ys  with 
success,  for  in  some  instances  a  concentrated  soda  solution  is  formed 
in  the  boiler. 

The  author  deals  in  this  Paper  with  the  process  of  continuous 
blowing  down  used  in  conjunction  with  hot  purification.  Hot 
purification  effects  a  thermal  saving,  and  has  the  further  advantage 
of  eliminating  the  gases  dissolved  in  the  feed- water,  by  reducing  the 
solubility  at  high  temperature.  The  speed  at  which  the  reaction 
takes  place  in  the  purification  of  water  by  soda  alone  or  lime  and  soda 
can  be  accelerated  by  heat,  and  the  settlement  of  the  precipitate 
can  be  hastened  by  agitation,  the  effect  of  wh'ch  is  to  cause  accretion 
and  increase  of  size  of  the  particles.  If  the  agitation  is  caused  by 
a  stream  of  water  canjing  air  with  it  the  water  becomes  saturated 
vnth  oxygen  and  corrosion  results. 

In  water-softening  processes  generally  rise  of  temjierature  eiLsures  t 
(a)  Increased  speed  of  reaction  ;  (It)  reduced  viscosity  of  the  water  ; 
('•)  the  reduction  of  the  bicarbonates  of  the  alkaUne  eartlis  to  car- 
bonates ;  (d)  reduced  solubility  of  calcium  sulphate  and  partial 
precipitation  without  the  use  of  reagents. 

CoNTTMi'ors  Br,n\v-Dowv. 

Whatever  method  of  purification  is  emploved,  all  the  salts  carried 
into  the  boiler  by  the  feed-water  become  concentrated  in  it.  In 
general  some  calcium  carbonate  remains  in  solution  in  the  water, 
and  when  the  concentration  produced  by  evaporation  becomes 
sTilficiently  high  it  is  deposited  on  the  walls  of  the  boiler  or  in  the 
tubes  forming  incrastation,  which  is  harder  the  more  slowly  the 
deposit  is  made.  In  boilei-s  generating  steam  very  rapidly  the  dc. 
jiofiits  are  also  formed  rapidly,  and  may  accumulate  in  the  tubes 
notwithstanding  the  violence  of  the  circtilation.     The  usual  remedy 

t  Abstract  of  a  Paper  read  at  a  joint  meeting  of  the  Institution  of 
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is  periodic  blo\ving-ofI  from  the  lowest  point  in  the  boiler,  and,  to  be 
effective,  a  large  actual  quantity  of  water  miKt  be  blown  off  at  each 
operation,  even  though  such  should  not  form  a  large  proportion  of 
the  boiler  contents.  The  continuous  blow-downr  allows  the  calories 
to  be  saved  by  passing  the  blow-down  water  through  a  feed-water 
heater,  the  mud  being  deposited  in  a  trap  during  the  process,  to- 
gether with  the  salts  that  had  been  retained  in  solution  owing  to 
the  high  temperature  of  the  liquid.  The  only  loss  occurs  in  the 
actual  renroval  of  the  mud  and  salts  wliich  forms  a  relatively  small 
quantity.  The  blow-down  water  freed  from  the  impurities  is  then 
returned  to  the  boiler.  This  prevents  the  concentration  of  the 
soluble  salts  to  au  extent  at  which  thoy  would  constitute  a  danger.      / 

The  process  of  continuous  blowing-down  permits  the  contents  of 
the  boiler  to  be  renewed  frequently  ;  it  eliminates  mud  before  it 
has  time  to  accumulate,  and  at  the  same  time  allows  the  u-so  of  soda 
for  the  reduction  of  the  calcareous  bicarbonates.  The  feed-water, 
therefore,  contains  sodium  carbonate  and  bico-rbonate  ;  the  latter 
is  decomposed  in  the  boiler  into  carbonate,  and  the  carbonate  in 
its  turn  is  dissociated  in  the  presence  of  water  with  a  reversible 
conditioix  of  equilibrium  in  ftuictions  of  the  initial  concentration 
and  the  temperature,  thus  : 

C03Naj+HjO=2  NaOH+COj 

hydrolysis  gi\nng  more  caustic  soda  the  higher  the  temperature. 
With  continuous  blowing-down  the  water  containing  caustic  soda 
and  carbonate  of  soda  is  used  to  purify  the  make-up  feed,  the  caustic 
soda  reacting  more  rapidly  on  the  calcium  bicarbonate  than  would 
calcium  oxide.  It  is  of  gre.it  importance,  therefore,  to  combine 
purification  by  soda  with  the  continuous  blowing-down  proces-s. 

The  author  describes  the  Kftstner  continuous  blow-down  appa- 
ratus, consisting  of  a  steam  separator,  a  central  reservoir  receivang 
the  blow-down  hquid,  on  annular  chamtier  surrounding.this  reservoir, 
from  which  it  receives  heat  and  into  which  the  purified  blow-down 
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water  is  decanted.  The  steam  passes  into  a  reheater  in  -which  it 
heats  the  feed.  The  heated  feed  mixes  with  the  blow-down  as  it 
leaves  the  central  chamber,  and  then  passes  to  the  annular  chamber 
in  which  precipitation  and  settlement  take  place.  Soda  is  added 
through  a  water-meter  in  proportion  to  the  make-up  feed.  Valves 
are  provided  for  separating  the  mud. 

Cextkal  St.\tioks  Using  Distilled  Water. 
The  distilled  water  of  industrial  appliances  differs  greatly  from 
that  of  the  laboratory'.  Owing  to  the  rate  of  evaporation  particles 
of  water  containing  salts  are  carried  over,  so  that  the  distilled  water 
contains  numerous  soluble  salts  in  small  but  by  no  means  neghgible 
quantity,  and  in  the  boilers  using  distilled  water  it  becomes  in  time  a 
fairly  concentrated  hquor.  Boilers  worldng  with  distiUed  water 
therefore  require  to  be  blown  do\\ii  occasionally,  but  it  is  not  neces- 
sary to  remove  a  large  amount  of  Uquid,  the  amoimt  being  usually 
only  one  or  two  per  cent.,  the  sahne  solution  being  replaced  by 
distilled  water.  Even  when  an  evaporator  is  used  the  continuous 
blowing-down  method  can  be  adopted,  and  in  conjunction  with 
degassing  enables  a  complete  closed  water  circuit  to  be  arranged  in  a 
central  station  using  distilled  water. 

C'OKKOSION    AND    ItS    CaUSES. 

Where  distilled  water  is  used  there  can  be  no  doubt  as  to  the 
cause  of  corrosion.  Oxidisation  of  the  plates  can  only  be  produced 
by  oxygen  dissolved  in  the  feed-water  and  set  free  in  the  boiler,  and 
the  eifect  is  greater  with  intermittent  worldng.  The  Author  dis- 
cusses the  theories  of  corrosion  and  points  out  the  need  for  degassing 
purified  water.  He  explains  that  the  critical  concentration,  at  which 
maximum  corrosion  by  salts  is  effected,  must  be  exceeded  after  a  few 
hours  work  in  ordinary  boilers.  Electrical  and  electrolytic  action 
are  coasidered  as  well  as  the  hydrolysis  of  magnesium  chloride.  The 
action  on  steel  of  carbonic  acid  gas  alone  and  in  the  presence  of 
oxygen  is  then  considered,  as  well  as  the  formation  of  oxy-salts 
mider  certain  conditions.  The  elimination  of  oxygen  in  solution 
in  the  feed  is  considered,  and  the  author  shows  that  the  air  dissolved 
in  water  contains  roughly  .33  per  cent,  of  oxygen.  A  titration 
method  for  controlling  the  degassing,  which  has  been  devised  by 
M.  Gaston  Paris,  of  the  Kestner  Laboratory,  is  described. 

Degassing. 

The  eUmination  of  the  oxygen  dissolved  in  water  may  be  effected 

, either  by  phys-cal  or  by  chemical  methods/or  by  both.     Of  the 

former  the  principal  methods  are  :  agitation  of  the  water,  the  action 

of  temperature  and  the  action  of  vacuum  ;    these  may  be  used 


separately  or  in  the  majority  of  cases  in  combination.  Of  chemical 
methods,  the  only  one  that  is  important  is  the  action  of  highly 
o.xidisable  iron  which  absorbs  the  oxygen  from  the  feed-water.  The 
author  gives  descriptions  of  methods  and  appliances  for  degassing 
by  physical  means,  and  proceeds  to  disc\!ss  the  more  important 
classes  acting  by  : 

(a)  Combined  physical  and  thermal  means.  The  Cochrane, 
Webster,  Weir  and  Chevalet  heaters  are  placed  in  this  class.  The 
Aerex  has  certain  advantages  over  these,  which  are.  adopted  also 
by  Siegmon-Sohmitt. 

(6)  Vacuum  degassing.  The  vacuum  appliances  of  Meihof 
(Halvor  Breda)  and  Griesheim  Elektron  Lauta  (Balke  &  Company) 
as  well  as  that  of  the  Deutsche  Sauitiits  Werke  are  described.  The 
degassing  apparatus  of  the  Elliot  Company,  of  America,  working 
at  about  lOC'C,  is  also  mentioned. 

(c)  Chemical  degassing.  The  chemical  methods  in  use  are  all 
based  on  one  principle  of  using  very  easily  oxidisable  iron,  which, 
imder  suitable  conditions,  enables  degassing  to  be  obtained  down 
to  only  traces  of  oxygen.  As  the  result  of  much  experiment  the 
author  has  foimd  that  for  this  purpose  manganese  is  a  catalytic 
agent  of  great  importance,  and  a  suitable  manganese  cast-iron  has 
been  foimd. 

Two  German  degassers,  the  Seiffert  and  the  Halsmeyer.  work 
with  rusted  iron,  and  there  is  also  an  American  apparatus,  due  to 
Prof.  W.  H.  Walker,  styled  a  "  deactivator." 

The  authors  experiments  have  led  to  the  design  of  an  apparatus 
due  to  the  discovery  that  when  an  iron  degasser  that  had  become 
completely  rusted  was  left  at  rest,  it  was  foimd  after  a  day  to 
have  undergone  a  change,  and  from  red  rust  to  have  become  greenish- 
black,  due  to  the  reduction  of  ferric  hj'drate  imder  the  influence  of 
the  iron.  This  has  led  to  the  invention  of  the  Paris  degasser,  which 
works  on  the  regeneration  principle  :  in  one  form  by  means  of  two 
\-essels  containing  iron  turnings,  through  which  flow  takes  place 
alternately,  and  in  the  other  form  in  a  single  vessel  with  filters  at 
each  end  and  a  valve  arrangement  for  permitting  the  direction  of  flow 
to  be  altered.  The  amount  of  iron  used  in  the  apparatus  is  stated  to 
vary  from  I  to  3  grammes  per  ton  of  water  treated,  and  the  amount 
so  used  corresponds  to  the  weight  of  boiler-plate  saved  from  destruc- 
tion. The  suggestion  of  a  water  circuit  closed  from  atmospheric 
contact  is  discussed,  and  the  combination  of  a  degasser  with  such 
a  system  is  recommended  as  a  means  for  preventing  any  harm 
due  to  access  of  oxygen  from  accidental  causes. 


Where   Capital   is   Chiefly   Needed. 


Lack  o£  Money  Saps  the  Enter  j;  rise  of  Contractors. 

By  "ELECTROCYNIC." 


It  seems  to  me  that  the  electrical  i  ndustrj'  is  in  need  of  more 
capital  on  its  lower  levels.  The  large  manuf  actiuing  firms  and  factors 
are  no  doubt  well  provided  \nth  money,  but  it  is  a  notorious  fact 
that  the  retail  section  of  the  business  is  and  always  has  been  handi- 
capped by  inadequate  finances. 

After  all,  the  future  of  electrical  progress  is  very  largely  in  the 
hands  of  contractors  and  others  who  come  into  actual  contact  with 
the  pubUc.  They  are  in  the  best  position  to  initiate  and  execute 
effective  propaganda ;  they  alone  are  able  to  bring  the  prospective 
user  down  to  the  dotted  line  of  a  wiring  contract.  And  yet,  in  spite 
of  the  admitted  importance  of  the  retail  side,  it  does  not  seem  to  have 
attracted  an  adequate  share  of  capital.  Of  course,  the  contractors 
themselves  are  responsible  for  this  state  of  things,  but  since  it  con- 
cerns us  all  very  intimately  it  would  appear  necessary  in  the  general 
interest  to  diagnose  and  treat  this  financial  lesion. 

It  is,  I  think,  quite  evident  that  the  manufacturing  interests  can- 
not by  themselves  do  verj'  much  to  extend  the  use  of  electricity. 
They  can,  of  course,  improve  and  cheapen  domestic  apphances,  but 
although  such  charmingly  miusual  phenomena  would  naturally 
incline  people  to  use  electricity,  they  can  hardly  persuade  in  the  face 
of  the  extortionate  demands  and  general  obstructiveness  of  con- 
tractors. 

Not  Intentionally  OBSTRucTn'E. 

Contractors  are  not  intentionally  excessive  in  their  charges,  nor  do 
they  obstruct  progress  purely  in  a  spirit  of  devilirent.  These  charac- 
teristics are  simply  the  inevitable  outcome  of  lack  of  capital,  with  all 
that  it  impUes  in  the  way  of  stifled  enterprise,  insecurity  of  credit, 
low  stocks  and  a  general  atmosphere  of  penny  wisdom  and  squaUd 
huckstering.  The  suburban  contractor  cannot  afford  to  advertise, 
or  to  canvass,  or  to  hold  proper  stocks  of  fittings  and  aj^paratus.     He 


therefore  does  not  get  any  business  worth  talking  about,  and  is  com- 
pelled to  charge  high  prices  for  the  httle  he  does  sell  or  do. 

As  alread}'  indicated,  there  is  plenty  of  money  floating  about  in 
the  upper  reaches  of  the  business,  and  especially  on  the  manufactur- 
ing side.  There  is  capital  and  to  spare,  although  it  may  not  always 
be  earning  as  much  interest  as  the  holders  consider  themselves 
entitled  to.  Well,  manufacturers  need  capital,  but  if  is  bad  for 
them,  for  the  industry  in  general,  and  for  the  poor  long-suffering 
25ul)Uc,  iha;  tliis  capital  should  not  be  more  widely  diffused  than  it 
is.  There  is  an  obvious  want  of  balance  in  the  financial  organisation 
of  the  indus  ry,  wliich  jn-ovides  a  sufficient  explanation  of  many  of 
the  iUs  from  which  the  body  electric  is  at  present  suffer  ng. 

Look  at  the  Rag  Trade. 

Money  is  to  business  what  wa'er  is  to  agriculture  ;  and  to  expect 
business  to  fructify  by  keeping  all  the  money  in  one  department  is 
rather  Uke  expecting  good  crops  in  a  parched  Sussex  farm  because 
there  has  been  rain  in  the  market  town  from  which  the  seeds  came. 
One  has  only  to  consider,  say,  the  drapery  trades  to  reahse  where  the 
capital  is  wanted.  I  should  think  that  the  bulk  of  the  total  capital 
invested  in  soft  goods  is  held  by  the  retailers — amongst  whom  I 
would,  of  course,  include  firms  like  Harrods',  Whit^ley's,  Barker's, 
&,c.  The  retail  shops  make  the  running,  and  create  the  demand — 
the  manufacturers  are  content  to  produce  what  the  retailers  require. 
The  point  is  that  the  majority  of  the  advertising  and  other  pro- 
paganda work  is  carried  out  by  the  retailers,  who  are  the  direct 
beneficieries  ;  and  it  is  they  who  leed  and  get  the  greater  part  of  the 
invested  capital. 

I  admit  that  the  electrical  and  drapery  trades  are  not  on  all  fours. 
Lingerie  is,  perhaps,  more  of  a  staplejthan  an  electric  iron ;  but,  taking 
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one  tiling  witli  iuidtlicr,  1  think  that  the  two  businesses  are  equally 
essential — although  tlify  arc  not  generally  so  regarded.  And,  mark 
my  words,  the  day  "v7/  come  when  it  will  be  considered  just  as  uncon- 
ventional to  boil  water  over  a  gas  burner  as  to  go  about  in  a  costume  of 
leaves  or  newspajx'r.  (In  the  latter  e\cnt  the  (juestion  ofnetsalcs 
would  acquii-e  a  new  signilicanee,  since  a  slight  drop  in  circulation 
might  deprive  hundivds  of  people  of   their  daily  clothes.) 

Money  and  Br.mn.s  W.vntkh. 

What  I  want  to  see  is  a  largo  influx  of  capital  and  brains  (the  ono 
would,  of  course,  follow  the  other)  into  the  retail  section  of  the 
electrical  business.  I  would  like  to  see  large  and  elaborately  equipped 
electrical  stoi-cs  in  every  important  neighbomhood.  These  stores 
would  hold  large  stoiks  of  eveiy  conceivable  sort  of  domestic  appara- 
tus and  would  be  staffed  by  knowledgeable  assistants  and  polite 
ehop-walkers.  Money  would  be  spent  like  water  in  newspaper 
advertising.  One  imagines  full  page  annomiccments  in  the  "  Daily 
Pros,"  drawing  attention  to  j)articular  lines,  or  to  the  wonders  of 
electrical  bargain  basements. 

And  sales — seasonal  and  otherwise  ;  why  should  there  not  bo  elec- 
trical sales  ?  In  the  late  si)ring,  vacuum  cleaners  could  be  profitably 
and  extensively  sold  at  prices  below  manufactiu'ing  cost — at  least, 
I  presume  they  could, -if  one  may  judge  fronr  drapery  dividends. 
After  Christnuis  there  might  be  a  clearance  of  the  material  which 
had  been  previously  advertised  as  suitable  for  C'liristnias  gifts. 

No  doubt  iin  electrical  store  conducted  on  these  enterprising  lines 
would  also  interest  itself  in  certain  collateral  lines,  like  aluminium 
saucepans,  &c.,  for  use  on  electric  cookers,  while  the  broad-minded 
trader  might  even  go  so  far  as  to  stock  gas  and  oil  appliances.  Such 
a  store  would  naturally  sell  anything  it  could  find  a  market  for,  but 
it  woiUd  never  lose  its  essentially  electric  nature. 

An  Immense  Potential  Demand. 

It  may  be  objected  that  there  is  not  a  sufficient  demand  to  justify 
the  organisation  of  these  electrical  emporia.  Of  course  there  isn't 
at  present.  The  demand  has  to  be  created,  and  surely  no  one  in 
the  electrical  business  woidd  question  the  immensity  of  the  potential 
demand  for  electrical  apjiaratus,  and  the  super-immensity  of  its 
cash  value.  At  the  begiiuiing  of  the  19th  century  there  was  no 
demand  for  large  drapery  stores,  but  the  enter])rising  Whiteley  (or 
was  it  Harrod  '!)  soon  showed  how  such  a  demand  might  be  created. 
It  is  the  sort  of  problem  wliich  is  automatically  solved  in  action. 
Of  course,  I  do  not  suggest  that  the  retail  side  of  the  electrical 
business  can  be  exploited  in  quite  the  same  way,  to  quite  the  same 
extent  or  by  quite  as  many  people  as  the  drapery  business  ;  but  it 
can  certainly  be  expanded  "very  considerablj-  along  parallel  lines. 

Xow  all  tliis  means  money.  It  would  clearly  be  a  very  futile 
form  of  mockery  to  recommend  the  average  contractor  to  open  a 
large  store  and  take  space  in  the  daily  jjapers.  He  hasn't  the  money, 
and  he  doesn't  know  how.  The  manufacturers  have  the  mbney  and 
the  knowledge,  but  they  are  apparently  afraid  of  entering  the  retail 
field.  There  is,  however,  no  good  reason  why  they  should  not  form 
indejjendent  companies  to  exjiloit  the  retail  business.  Or,  at  all 
events,  they  might  finance  the  more  enterprising  of  the  existing 
contracting  firms. 

It  Mu.st  be  Financial.  ' 

There  are  a  hundred  ways  in  which  manufacturers  can  interest 
themselves  in  the  ultimate  selling  of  their  jjroducts,  but  effective 
stinmlation  must  take  a  financial  form.  Suji])lying  literature  to 
contractors  and  lending  them  material  for  demonstrations  are  well- 
tried  and  thoroughly  futile  substitutes  for  the  direct  financial  interest 
which  is  ob\iously  necessary. 

Manufacturers  combine  with  one  another  to  protect  themselves 
from  competition  or  to  divide  up  the  existing  volume  of  business. 
\Vhy  don't  they  combine  with  retailers  to  inrrmse  business  ?  They 
apjieal  for  fresh  capital  in  order  to  enter  new  fields  of  manufacture. 
Why  don't  they  ask  for  captal  for  the  purpose  of  multiplying  the 
sales  of  their  present  product  ?  If  they  think — as  they  appear  to 
tliink — that  the  concentration  of  most  of  the  money  and  brains  in 
the  business  upon  manufacturing  is  likely  to  assist  materially  the 
cause  of  electrical  development,  then  they  are  wilfully  bUnding  their 
eyes  to  the  facts  of  the  s  t\iation. 

There  must  be  an  efficient  sales  organsiation  in  contact  with  the 
public,  and  to  attempt  to  elaborate  the  manufacturing  end,  wliile 
ignoring  the  patent  inefficiency  of  the  retail  end,  is  foolish  and 
w  asteful.  Let  the  manufacturers  divert  money,  technical  knowledge 
and  organising  ability  into  the  retail  biisincss,  and  their  reward  shall 
be  immeasurably  great.  At  this  stage  in  the  development  erf  elec- 
trical service  I  should  estimate  that  a  soveriegn  invested  in  retail 
enterprises  would  do  more  good  than  a  fiver  spent  on  what  have 
hitherto  been  regarded  as  the  legitimate  acti^-ities  of  manufacturers. 

The  domestic  field  is  stilt  essentially  virginal,  and  it  can  only  be 
brought  to  worthy  and  profitable  fertility  by  a  generous  apjjlication 
of  the  financial  wateiing-can  to  the  arid  beds  of  retail  tradng. 


Some  Thermal  Characteristics  of 
Electric  Ovens  and  Hot  Plates. 

A  discussion  on  Dr.  K.  Crilfiths  and  Mr.  P.  H.  Scholield's  Paper  on 
"  Some  Thermal  Characteristics  of  Electric  Hot  Ovens  and  Plates'' 
took  place  at  Leeds  recently.  Wo  give  an  account  of  this  beloA\- 
An  abstract  of  the  Pajx-r  apjjeared  in  our  issue  of  February  18. 
Mr.  C.  E.  Allsop  said  the  Paper  was  not  very  instructive  from 
the  users'  ])oint  of  view.  The  tests  on  ovens  were  inconclusive,  and 
vastly  different  results  would  have  been  obtained  had  the  ovens 
been  filled.  The  temperatures  taken  were  little  guide  to  what  would 
bo  got  in  practice.  He  had  found  that  with  vessels  with  a  thick 
wall  a  ciuantity  of  liquid  could  be  more  quickly  boiled  on  a 
hot  plate  for  the  same  expenditure  of  energy  than  with  a 
thin  vessel.  From  this  he  deduced  that  the  hot  spots  were  not 
allowed  to  get  so  hot  as  with  a  thin  vessel.  In  the  PajXT  an  oven 
was  shown  with  bottom  heating  only  with  a  baffle  aliove.  He 
thought  this  was  wrong,  as  the  baffle  would  soon  Ijc  lost  or  wear  out. 
Mr.  J.  G.  Gracie  called  attention  to  some  of  the  efficiency  figures 
given,  and  the  wide  variation  between  those  for  copjxT  discs  and 
steel  discs.  He  asked  why  the  closed  type  of  heater  was  used  at 
all  if  the  open  was  so  much  more  efficient.  He  asked  for  information 
as  to  water  heaters,  as  aj)]mrcMitly  they  were  very  inefficient,  and  he 
mentioned  a  new  arrangement  of  which  he  had  heard  in  which  the 
heater  was  in  direct  contact  \vith  the  watei'.  He  thought  there 
was  a  great  objection  to  ojien  elements  in  an  oven  as  the  oven 
could  not  bo  so  easily  cleaned. 

Some  Good  Criticisms. 
Ml'.  A.  E.  Jepson  gave  experiences  of  his  house,  in  w  hich  he  burned 
no  coal  at  all.  His  immersion  heater  for  heating  water  took  3  k^\' 
and  would  give  sufficient  hot  water  for  three  baths  in  about  half 
an  hour.  The  electrical  engineer  was  very  much  to  blame  for  not 
taking  up  this  matter  of  domestic  electric  apjilianc'cs  with  greater 
fervour.  His  own  installation  only  cost  him  for  heating,  cooking 
and  lighting  about  £5  per  quarter.  He  was  disapjiointed  to  see 
that  only  two  sizes  of  disc  were  mentioned  in  the  PajK-r  and  that 
no  reference  was  made  to  the  doul)le  bottom  pan  or  the  polished 
top  and  sides.  Polishing  an  ordinary  kettle  on  the  top  would 
increase  its  efficiency  by  16  per  cent.  He  suggested  that 
aluminium  would  have  -  been  preferable  to  copper  for  the 
discs,  as  it  did  not  oxidise  so  quickly.  The  Paper  seemed 
to  suggt'st  that  an  even  temperature  was  required  in  the  oven, 
but  he  thought  this  was  not  so,  more  jjarticularly  for  roasting. 
Roasting  need  not  be  done  with  a  low  temperature  and  convection 
currents.  The  first  essential  was  a  good  radiant  heat.  The  figures 
given  were  misleading  insome  instances.  They  did  not  refer  to  elec- 
tric cooking  or  heating,  but  rather  to  plate  absorption  of  heat.  An 
oven  with  a  polished  interior  surface  was  better  than  one  with  a  dull 
surface,  and  this  had  an  effect  on  the  question  of  the  lagging  of  the  oven. 
Mr.  W.  Jone.s  thought  that  until  electrical  domestic  appai-atus 
was  capable  of  withstanding  rough  usage  as  a  gas  cooker,  it  was 
not  much  use  marketing  it.  His  experience  was  that  the  electric 
utility  ajiparatus  was  not  pushed  very  much.  The  first  cost  was 
high,  and  something  ought  to  be  done  as  to  hiring  by  supply 
authorities. 

Canadian  Esperience.s 
Ml-.  A.  N.  Wood  said  that  the  use  of  electricity  for  domestic  apjia- 
ratus  was  very  much  more  general  in  Canada  than  in  this  country. 
Top  and  bottom  heiit  gave  the  best  results.  With  a  woter  heater  of 
:?000  W  loachng,  three  hours  were  required  to  heat  3.5  gallons  of 
water  to  ISO^F.  with  an  immersion  heater.  He  thought  that  the 
more  extended  use  of  electrical  apparatiw  in  this  comitry  was 
only  a  question  of  pusliing  the  apparatus. 

Mr.  W.  D.  Lo  \'ELi,  said  he  did  not  think  the  Pa  per  went  far  en'ough, 
and  did  not  help  the  jjerson  who  was  selling  the  apjjaratus  at  all. 
It  was  generally  easier  to  sell  large  plants  than  it  was  to  get  rid  of  even 
an  electric  iron.  He  agreed  with  Mr.  Jones  as  to  the  necessity  for  a 
housewife  to  work  on  the  practical  end,  as  at  present  there  was  not 
very  much  practical  experience  available. 

Dr.  GKirriTUS,  in  reply,  said  he  had  found  it  difficult  to  discover 
anyone  having  actual  experienceof  the  apparatus  who  was  not  biased 
against  it.  They  were  generally  cooks  who  had  not  given  it  jiroper 
usage.  He  was  pleased  to  meet  so  many  who  had  had  practical 
exjierienee,  and  had  e\-idently  taken  great  interest  in  its  working. 
He  considered  that  the  immersion  heater  was  the  solution  of  the  water 
heating  problem,  but  thought  that  it  had  a  long  way  to  go  yet  in  the 
matter  of  development  before  it  became  absolutely  reliable.  The 
niclirome  wire  used  was  verj'  good  as  far  as  it  went,  but  it  was  a 
question  of  temj^erature  limits.  Immediately  those  limits  w-ere 
passed  it  was  no  use  at  all.  As  regards  insulation  mica  was  a  perfect 
insulator,  bub  on  the  groimds  of  greater  mechanical  strength  he 
thought  a  first  class  refractory  clay  would  give  better  results. 
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Heating  and  Cooking  Notes. 


The  results  of  the  British  Engineering  otandariis  Association's 
labours  on  the  standardisation  of  cooking  appliances  have  recently 
been  issued  in  the  form  of  a  specification  for  a  standard  oven,  while 
even  more  recently  aii  instructive  paper  was  read  before  the  I.E.E. 
by  Messrs.  Griffiths  and  Schofield  on  "'  Some  Thermal  Characteristics 
of  Electric  Ovens  and  Hotplates."  This  Paper,  which  was  published 
in  abstract  in  Thb  Electsiciax,  was  tha  result  of  labours 
at  the  Xational  Physical  Laboratory  to  ascertain  the  efficiency  of 
OTens  and  hot  plates. 

Need  foe  Work  os  Ieojts  . 

S  Progress  in  this  direction  is  aU  to  the  good  and  shows  that  really 
seriotia  efiorta  are  being  made  to  develop  this  section  of  the  industry 
on  sound  lines.  It  is  to  be  regretted,  however,  that  no  such  develop- 
ment has  so  far  taken  plac-e  in  regard  to  that  humble  but  serviceable 
appliance — the  electric  iron.  The  iron  is  a  missionary  piec-e  of  ap- 
paratus which  often  forma  the  stepping  stone  to  a  demand  for  a 
power  load  in  place  of  a  lighting  load  only  on  consumers'  premises. 
H  the  iron  gives  satisfac-tion,  the  kettle,  the  toaster,  Ike,  and  then  the 
heater  and  cooker  eventually  follow.  But  the  iron  is  the  article  that 
first  appeals  to  the  lady  of  the  house.  It  is  therefore  of  the  highest 
importance  that  every  efiort  should  be  made  to  improve  and  develop 
this  appliance. 

At  the  moment,  for  instance,  there  is  no  standardisation  regarding 
the  most  serviceable  weight  of  iron  for  household  use,  and  there  U 
ample  room  for  improvemenii  and  progress  in  the  internal  design. 
We  have  not  yet' reached  finality  in  the  method  of  conducting  the 
heat  from  the  element  to  the  sole  of  the  iron  ;  in  the  method  of 
connecting  the  element  to  the  terminals,  in  connecting  the  flex  to  the 
terminals  ;  or  in  overcoming  the  difficulties  of  heated  and  ulti- 
mately perished  dex.  AU  these  points  are  electrical  or  mechanical 
problems  which  call  for  solution.  Questions  appertaining  to  use  and 
abuse  have  also  to  be  considered — such  as  shape  and  position  of 
the  handle  and  total  weight.  Because  the  old  flat  iron  was  a 
certain  shape  it-  does  not-  follow  that  its  shape  can  never  be 
changed.  Some  people  like  a  pointed  iron  for  lace  work,  and  others 
wiE  teU  you  that  if  the  base  portion  ia  pointed  and  too  thin  it  catches 
in  the  lace.  There  is  evidently  room  for  enquiry  and  :n.  tstigation 
even  into  this  small  detail.  We  live  in  an  age  of  progress,  and  it  is 
not  good  enough  to  produc-e  a  sound  article  and  then  rest.  Con- 
tinual thought  and  investigation  is  stiU  required  to  make  that  which 
is  good,  better. 

The  Aqxsjl  Electric  Water  Heateb. 
The  Aqua  water  heater  is  an  American  device,  for  which  it  is 
claimed  considerable  success  and  popularity  has  been  gained  on  the 
other  side  of  the  herring.pond.  The  heating  element  ia  of  porcelain, 
through  which  are  nm  a  series  of  twenty-one  perpendicular  tubular 
passage.",  interconnected  its  top  and  bottom  to  provide  a  continuous 
tubular  passage,  through  which  a  coil  of  non-corrosive  resistance  wire 
ia  run.  By  means  of  suitable  connections  and  gearing  it  is  arranged 
that  when  the  operating  handle  is  turned  to  the  right  the  cold  water 
inlet  valve  is  opened  and  the  electric  current  switched  on  simul- 
taneously ;  and  on  turning  the  handle  back  to  the  vertical  position, 
both  current  and  water  are  switched  off.  If,  however,  the  handle 
is  ttimed  to  the  left  cold  watf  r  can  flow  clear  through  the  apparatus 
and  the  electrical  circuit  is  not  switched  on  ;  neither  does  cold  water 
pass  over  the  elements.  The  apparatus  is  so  constructed  that  it  is 
impossible  to  drain  oS  all  the  hot  water,  there  always  remaining 
sufficient  to  cover  the  elements  It  ia  claimed  that  this  allows  the 
element-:  to  cool  slowly  with  the  water  and  prevents  those  sudden 
changes  of  temperature  which  are  so  detrimental  to  the  life  cf  the 
element  recurring,  A  screw  adjustment  ia  provided  to  allow  for 
the  rsgnlation  of  the  inflow  of  water  to  suit  varying  water  supply 
pressure  and  individual  reqtnrements  in  the  rate  of  flow  of  hot  water. 

Teictpt  Sta^tdaed  Ovess. 

Pioneers  in  the  early  days  of  electric  cooking  and  numbered 
amongst  the  stalwart  enthusiasts  of  the  present  time,  it  is  only 
to  be  expected  that  the  Tbicety  Company  should  be  the  first  firm 
to  produce  a  standard  oven  which  conforms  to  the  requirements 
of  the  British  Engineering  Standards  Committee's  specification. 
This  standard  range  comprised  two  pieces — the  oven  and  the  cooking 
table — each  of  which  can  be  used  separately.  As  a  commencement 
the  Tricity  Company  have  designed  and  made  the  oven,  and  it  is 
possible  that  the  table  to  accompany  it  will  be  forthcoming  at  an 
early  date.  The  oven  does  not  show  any  radical  changes  from 
Tricity  practice.  The  standard  dimensions  for  the  oven  have  been 
complied  with,  the  slag-wool,  heat -insulated,  sheet  wasUs  of  previous 
types  retained,  and  the  elements  are.  as  before,  at  the  top  and 


bottom.  Cast-iron  legs  and  the  specified  recesses  to  accommodate 
the  table  have  been  added,  and  we  note  that  the  shelf  racks  are 
now  of  cast  instead  of  sheet  metal,  the  door  and  door  frame  being 
more  substantially  designed  than  previously. 

Solid  nickel  wire  is  emjAoyed  throughout  for  the  coimections, 
which  are  supported  on  mica  insulators.  The  earthing  specification 
is  not  entirely  met.  In  this  case  th'  flexible  metallic  tube  which 
carries  the  connecting  leads  from  the  terminal  box  at  the  back 
of  the  oven  to  the  wall  switchboard  .serves  the  purpose  of  an  earth 
wire.  Earthing  is  such  an  important  matter  that  it  is  apitythas 
the  specification  i^  not  entirely  complied  with.  The  oven  is  made 
in  two  sizes,  one  having  a  loading  of  1  500  W  and  the  other  of 
-  000  W.  In  the  smaller  size  heat  regulation  is  provided  for 
by  an  "'  on  and  ofi  "  switch  for  the  top  elements  and  a  three-heat 
rotary  switch  for  the  bottom  element. 

In  the  larger  size,  three-heat  control  is  arranged  for  both  top 
and  bottom  elements.  We  do  not  quite  see  the  consistency  in 
the  provision  of  leas  control  in  the  smaller  size  of  oven.  The  rating 
is  less,  but  so  also  is  the  size  in  proportion,  therefore  if  three-heat 
control  on  the  top  element  is  an  advantage  in  the  larger  size  it 
shotild  abo  be  in  the  smaller.  The  time  required  for  heating  up 
to  4<X>"^F.  is  about  half  an  hour,  which,  although  it  folly  meets 
the  B.E.iis.A.  specification,  seems  to  be  rather  a  long  while  for  the 
housewife  to  wait.  People  are  getting  less  patient,  if  anything,  aa 
labour-saving  appliances  are  developed  and  improved.  Besides, 
quick  cooking  is  a  decided  advantage  to  the  housewife  who  has 
to  provide  a  mid-day  meal  and  do  the  shopping  as  well.  This 
need  for  more  rapid  cooking  could,  of  course,  be  met  by  providing 
the  same  oven  carcase  with  heavier  leads  and  switches  and  em- 
ploying a  more  high'y-loaded  set  of  elements.  The  Tricity  Standard 
oven  is  certainly  a  sound  job  and  its  introduction  is  likely  to  be 
of  considerable  .interest  to  those  who  worked  in  preparing  the 
specification  and  also  to  supply  engineers  and  contractors.  It  will 
be  interesting  to  hear  how  this  oven  meets  the  users'  requirements, 
which  form,  to  a  large  extent,  the  final  court  of  decision  regarding 
the  merits  of  domestic  apoaratu-^. 


The    Relay  System    of  Automatic 
S^'itching. 


Those  attending  the  meeting  of  the  Institution  of  Post  Oflm» 
Electrical  Engineers  on  Monday  last,  wh°n  a  Paper  was  read  by 
Mr.  H.  D.  Dipple  on  "  The  Relay  System  of  Automatic  Switching," 
had  an  opportunity  of  seeing  the  improvements  that  have  been 
made  in  the  equipment  manufactured  by  the  Relat  AtTOMATic 
Telephos^e  Co>rp.\NT.  Ltd..  since  1914.  A  demonstration  was  ' 
given  on  a  small  board  which  ha.^  been  designed  and  manufactured 
for  vae  by  the  India  Office  for  instructional  purposes,  though  the 
arrangements  therein  embodied  also  fulfil  requirements  of  the 
British  Post  Office.  It  will  be  remembered  that  we  gave  a  detailed 
description  of  this  system  in  The  Electkicias  for  May  23,  1913,  and 
again  referred  to  the  equipment  emploved  in  The  Electbictax 
for  .July  10,  1914. 

The  operation  of  the  system  generally'  remains  the  same  as 
described  in  these  articles,  though  certain  interesting  improvements 
have  been  introduced  until  it  now  can  perform  any  operation 
performed  by  any  other  automatic  system.  One  of  these 
improvements  is  that  the  design  of  the  relay  has  been  altered  so 
that  the  coil  can  be  d-aconnected  separately,  while  the 
spring  banks  are  made  in  separate  units,  thus  facilitating  removal 
in  case  of  need.  A  dial  is  used  for  caUing  instead  of  a  series  of 
levers,  not  that  the  latter  arrangement  was  found  unaatisfactory, 
but  in  order  to  bring  the  system  into  line  with  Post  Office  practice. 
The  earth  connection  formerly  employed  ha."  been  done  quite 
away  with,  in  favour  of  complete  metallic  connections.  In  the  old 
type  of  board  a  special  searcher  was  employed,  but  now  the  calling 
mechanism  searches  for  a  discoimected  trunk  itself.  Lines  are  also 
arranged  for  auxiliary  working  so  that  in  the  event  of  one  line 
■bf  a  group  being  busy,  the  call  is  automatically  transferred  to  the 
second.  A  very  complete  system  of  traffic  registers  has  also  been 
installed  for  recording  the  calls  from  each  group  of  stations  and  to 
show  what  calls,  if  any,  are  being  lost  owing  to  any  insufficiency  in 
the  Une  arrangements  provided.  Indeed,  it  may  be  said  that 
during  the  ireara  every  addition  has  been  made  to  develop 
the  system  from  being  suitable  solely  for  private  branch -exchange 
operation  to  the  more  extended  sphere  of  town  operation  The 
demonstration  given  the  other  evening  sufficiently  indicated  that 
this  aim  has  been  achieved. 
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Severn    Crossings   and    Tidal    Power, 


The  iiuK'li-diaiussod  problem  of  utilising;  the  tidal  power  of  the 
iSevern  will  hanllv  be  presented  to  the  electrical  engineer  for  some 
time  to  como  in  a  definite  shape.  The  liiiiitless  vistas  "  of  the 
World's  (Jreatest  Tower  Sehenie,"'  to  which  the  Ministry  of  Traiia- 
port  drew  attention  last  December?  arc  still  in  far  too  indefinite  a 
condition  for  the  designer  of  turbine  driven  dynamos  to  be  interested 
in  the  conversion  of  tidal  power  into  electrical  energy-  Xeverthe- 
less  the  problems  are  of  high  importance  as  well  as  ditlicult,  and  they 
liad  best  be  carried  out  on  a  small  practical  scale  before  risking 
failure  on  something  a  good  deal  larger. 

Mr.  W.  A.  Tait  put  the  case  very  plainly  when  delivering  his 
discoui'se  on  "  Severn  Crassings  and  Tidal  Power,"  before  the  Royal 
Institution  last  Friday.  If  the  traliii^  problem  and  the  power 
problem  could  be  solved  together,  the  chances  of  success  at  a  reason- 
able expenditure  would  be  much  better  than  if  we  had  to  keep  the 
two  problems  apart.  The  tides  on  the  Severn  are  almost  the  highest 
known  ;  that  makes  the  problem  tempting.  But  shipping  interests 
nnist  not  be  interfered  with,  the  low-lying  shores  of  the  estuary 
must  not  be  exixised  to  floods,  its  industries  not  be  disturbed,  and 
its  railways  not  unnecessarily  be  forced  to  adopt  a'. eeper  gradients 
for  their  crossings.  We  have  no  experience,  moreover,  with  low- 
fall  turbines  actuated  not  by  clear  water  but  by  a  turbid  water  of 
tidal  currents.  'J'he  traffic  problems  alone  have  been  overcome  on 
the  Thames,  the  Forth  and  the  Tyne  with  more  or  less  success.  The 
Wapping  'I'unnel  was  tinished  in  1843  ;  it  was  converted  into  a 
railway  tunnel  after  lS(i5,  and  the  Tower  Bridge  and  three  other 
tunnels  ha\e  since  been  add  d  I  etween  London  Bridge  and  Black- 
wal).  On  the  Firth  of  Forth  a  railway  foiry  taking  400  wagons  was 
running  between  Granton  and  the  neighbouring  Island  before  the  great 
Bridge  was  built.  Similar  ferries  were  crossing  between  Richborough 
and  Dunkirk  and  between  Southampton  and  Dieppe  during  the  war. 
On  the  Severn  we  have  below  Gloucester  only  a  single-track  railway 
bridge  and  H  miles  further  down  the  Severn  Tunnel.  Further 
facilities  might  be  obtained  by  another  tunnel,  a  train  ferry,  a  barrage 
or  a  bridge  ;  a  suitable^barrage  woidd  solve  the  combined  traffic 
and  power  nroblem.^ 

Two  Exthlmes. 

Mr.' TaitToutUned  two  extremes  now  under  consideration,  that  of 
J.essrs.  Addenbrooke,  Meik  and  Twinberrow,  and  that  of  the  Ministry 
of  Transport.  Both  the  proposals  involved  the  construction  of  a 
dam,  converting  the  river  above  the  dam  into  a  reservoir  to  be  filled 
at  high  tide  and  to  be  emptied  through  low-pressure  turbines  in  the 
dam  at  ebb  tide  ;'  the  further  construction  of  high-level  reservoirs 
and  the  equalisation  of  the  tidal  power  over  a  fortnight  by  means 
of  water  pumped  up  into  the  high-level  reservoirs  and  drained  from 
them  at  times  of  slack  water  to  drive  high-pressure  secondary 
turbines  ;  provision  of  a  look  for  navigation  and  of  improved  facilities 
for  na^'igation  above  the  barrage.  The  first  scheme  favours  the  site 
near  Beachley,  the  second  a  site  near  the  Severn  Tunnel,  the  first 
a  low-level  bridge  necessitating  an  opening  span,  the  second  a 
high-level  bridge. 

There  are  advantages  and  disadvantages  in  either  projects. 
The  tidal  currents  running  up  to  8  ft.  per  second,  the  Severn  floods, 
the  foundations  of  the  high-level  reservoirs,  eddies  and  tidal  alter- 
nators set  up  by  the  building  of  the  dam,  the  silting  of  the  passages 
and  an  archway,  and  other  points  will  cause  serious  diiiiculties.- 
Many  of  these  will  have  to  be  studied  at  the  spot,  but  a  good  deal 
can  be  tried  elsewhere.  The  perfonnance  of  low-piessure  turbines, 
Mr.  Tait  would  like  to  test  on  the  Isle  of  Lew-is  where  on  the  Seaforth 
Locha  basinof  1  s((uare  mile  might  advantageously  be  compounded.  • 
the  tidal  range  there  being  13  ft.  Additional  experiments  would 
have  to  be  made  in  the  Bristol  Charmel,  of  course,  to  see  how  the 
turbines  wouhl  wear.  The  Government,  Mr.  Tait  remarked  in 
conclusion,  might  spend  money  on  investigations,  and  during  that 
time  the  turbine  irranufaeturers  might  devote  their  attention  to 
the  improvement  of  low-pressure  turbines. 


ThePlatisitm  "Metals,"  by  A.  1).  Lamb,  A.R.S.M.  ,13  the  latest 
of  the  interesting  monographs  issued  by  the  Imperial  Institute  on  Mineral 
Resources,  with  special  reference  to  the  British  Empire,  and  deals  with 
the  question  of  platinum  metals.  In  1917  the  world's  produ(ition  of  plati- 
num was  5  000  000  ounces,  of  which  250  oimces  were  used  in  electrical 
ilevices,  and  over  a  million  ounces  in  chemical  and  physical  apparatus, 
so  that  the  subject  is  one  of  intewst,  not  only  to  electrical  engineers,  but 
to  scientists  generally.  The  book  deals  with  the  currencies,  characters 
and  use  of  the  platinum  group  of  metals  and  their  source  of  supply,  and 
concludes  with  an  interesting  reference  to  the  literature  on  the  subject. 
The  price  is  .33.  6d.  net.  and  it  is  published  by  Mr.  John  Murray. 


The  Institution  Dinner. 

The  annual  dinner  of  the  iN.srnunoN  ov  E.LECTEICAL  Enoineei  s 
—was  held  at  the  Hotel  Cecil,  London,  on  Thursday,  March  3,  the  Presi- 
dent, Mr.  Llewelyn  B.  Atkinson,  being  in  the  chair.  The  numljer 
present  numbered  bet  ween  four  and  five  hundred,  among  them  being: 
Air.  A.  W.  Berresford  (President,  .\meri(^an  Institute  of  Electrical 
Engineers).  Prof.  Sir  W.  H.  Bragg  (President,  Physical  Society), 
Mr.  .1.  W.  (iilbert  (("hairman,  London  ('ovmty  Council),  .Sir  F.  Heath 
(Secretarj",  Department  of  Scientific  and  Industrial  Research), 
Brig.-Gen.  Sir  W.  T.  F.  Horwood  (Chief  Commissioner  of  the  Police), 
Mr.'  G.  W.  Humphrcvs  (Chief  Engineer,  London  C'oimty  Council), 
Major-Gen.  G.  D.  JefVrics  (G.O.C.,  London  District),  Dr.  K.  Knox 
(President,  Riintgen  Society),  Brig.-Gen.  C.  P.  Martell  (Chief  Super- 
intendent Ovdnanee  F'aetory,  Woolwich  Arsenal),  Sir  E.  Murray 
(Secretary  of  the  (general  Po<t  Onicc),  Sir  C.  Perry  (Principal  Officer, 
London  Univwsity),  Sir  J.  E.  Petavel  (Director,  National  Phy.sical 
Laboratory),  Sir  W.  Pope  (Pre.sident,  Society  of  Chemical  Industry), 
Piof.  \.  W.  Porter  (President,  Faraday  Society),  Capt.  F.  Riall 
Sankey  (President  of  the  Institution  of  Mechanical  Engineers).  Dr. 
S.  Ciilbert  Scott  (Pre.sident.  Electro  thera|)eutic  Section,  Royal 
Society  of  .Medicine),  Prof.  C.S.Sherrington  (President.  Royal  Society), 
Sir  J.  Bland  Sutton  (President,  Royal  Society  of  Medicine).  Lieut. - 
Col.  Sir  F.  Younghusband  (President.  Royal  Geogra^ihical  Society), 
and  Mr.  P.  F.  Rowell  (Secretary) 

Telegrams  of  greeting  were  road  from  the  American  Institute  of 
Electrical  Engineers,  and  from  the  Associaxionc  Ivlettrotecnica 
Italiana. 

In  proposing  the  toast  of  the  "  Institution  of  Electrical  Engineers," 
Sir  W.  H.  Brago  said  that  electrical  engineers  coiild  be  proud  of  what  they 
had  done  in  the  past,  and  he  was  sure  that  great  triumphs  would  be 
placed  to  their  credit  in  the  future.  Physics  and  electrical  engineering 
had  been  closely  allied  from  the  very  earhest  days,  and  one  of  the  first 
tasks  of  the  phj'sicist  had  been  to  measure  the  standards  employed  by 
electrical  engineers.  Nowadays  phy.sicists  were  again  in  close  touch  with 
the  electrical  engineer  owing  to  the  problems  connected  with  electronic 
magnitudes  which  had  come  up  for  solution. 

The  Prestoent  on  the  Fi'Titre. 

Replying  to  tliis  toast  the  President  said  that  the  total  roll  of  the 
Institution  now  exceeded  9  400.  They  had  14  committees  sitting 
regularly  on  departmental  work,  and  in  addition  they  took  part  in  the 
proceedings  of  over  40  bodies,  the  endeavour  being  to  uphold  the  interests 
of  their  members  in  all  spheres.  All  this  voluntary  and  co-operative 
effort  could  not  be  without  its  effect  cjn  technical  and  industrial  progress. 
Such  interchange  of  thought  must  result  in  the  pu.shing  forward  of  the 
industrj',  wliile  the  co-operation,  fellowship  and  good-feeling  that  it  indi- 
cated could  not  fail  to  be  of  the  greatest  assistance  to  the  Institution  at  the 
present  time.  During  the  last  few  months  industry  generally  had 
suffered  a  great  change  for  the  woree.  The  fundamental  reason  for  this 
had  been  variously  explained,  but  was  that  as  a  whole  we  were  spending 
more  than  our  total  income,  and  consuming  moje  thaii  our  total  pro- 
duction. The  full  effects  of  these  conditions  on  the  electrical  industry 
had  not  yet  been  felt.  The  immediate  future  was  by  no  means  rosy,  and, 
with  a  majority  insisting  on  a  higher  scale  of  living  or,  if  they  could  not 
obtain  that,  existence  on  a  lower  level  with  the  assistance  of  doles,  a 
point  would  soon  be  reached  when  buyers  would  hold  off  until  more 
normal  conditions  obtained.  The  electrical  industry  perhaps  more  than  ' 
most  others  depended  on  new  production,  and  new  production  depended 
on  new  capital,  which  in  its  turn  depended  on  savings. 

Ayear  ago  they  had  had  high  hopes  of  the  reorganisation  of  the  electrical 
industry,  but  at  the  present  time  no  one  could  help  feeling  disappoint- 
ment at  the  progress  that  had  been  made.  The  schemes  which  had 
Ijcen  put  forward  under  the  Electricity  Supply  Act  did  not  reflect  that 
intensive  study  which  would  carry  general  conviction  of  their  soimdness 
to  engineers  or  to  financiers.  It  was  a  further  disappointment  that 
the  old  struggle  between  municipal  and  companj'  organisations  had 
broken  out  afresh,  and  that  economics  had  once  again  succumbed  to 
local  politics.  In  this  connection  it  was  necessary  to  soimd  a  grave  note 
of  warning.  The  public  were  expecting  a  wide  and  efficient  distribution 
of  electricity,  and  if,  with  the  help  of  the  (Commissioners,  that  wide  and 
efficient  distribution  was  not  acliieved,  the  public  would  make  arrange- 
ments for  it  over  the  heads  of  the  electrical  industry,  and  in  so  doing 
would  receive  the  support  of  manufacturing  interests  and  of  employees 
who  would  think  that  thatwas  the  only  way  of  obtaining  the  necessajy  end. 

The  Institution  and  the  Commissioners. 

An  endeavour  is  being  made  in  part  of  the  Press  to  belittle  the  efforts 
i.f  the  Commissioners  but  the  Institution  members  would  not  support 
such  an  effort.  It  had  been  said  in  some  quarters  thattlieywere  a  costly 
body,  and  were  doing  nothing,  but  as  regards  cost  he  thought  the  balance 
was'  on  the  right  side  when  the  duties  taken  over  by  them  were  fairly 
considered.  In  the  Commissioners  the  electrical  industry  had  a  sympa- 
thetic body,  and  the  only  fear  was  that  the  mdustry  would  not  put  for- 
ward schemes  which  the  Commissioners  could  quickly  accept.  It  was 
certain  that  only  by  concerted  effort  could  we  achieve  success  in  the  1 
directions  he  had  indicated. 

Mr.  A.  A.  C.vMPBELL  SwiNTON  in  proposing  the  toast  of  "  OurGuests, " 
said  that  though  there  were  no  politicians  there  to-night  that  was  perhaps 
no  matter  tor  commiseration.      The  Institution  of  Electrical  Engineers 
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was  mostly  concerned  with  people  who  did  things,  while  politicians 
belonged  to  that  class  of  the  community  who  only  talked  about  doing 
things. 

Sir  Frank  Heats  (Secretary,  Scientific  and  Industrial  Eesearch  - 
Department),  in  reply,  said  that  he  could  conceive  of  no  one  less  fitted  to 
reply  to  this  toast  than  the  mere  civil  servant  whose  business  it  was 
to  carry  out  pohcies  not  to  initiate  reforms.  Impressions  could,  however, 
sometimes  be  made  on  civil  servants,  and  he  had  been  much  struck  with 
the  electrical  engineers'  capacity  for  long-sighted  statesmanship  as 
indicated  by  the  suggestion  to  establish  a  National  Pro  ring  House  for  the 
industry.  That  movement  sooner  or  later  was  sure  to  come  to  fruition. 
The  formation  of  a  research  association  for  the  electrical  industry  was 
another  example  of  the  same  sort  of  thing,  and  among  the  26  research 
associations  that  had  been  established  the  electrical  one  was  not  likely 
to  be  the  least  successful. 

Sir  John  Bland  Sutton  (President,  Royal  Society  of  Medicine),  who 
also  replied  to  the  toast,  said  that  electrical  science  had  rendered  con- 
spicuous serrices  to  surgery  since  his  early  days  when  operations  were 
carried  out  by  gas  or  by  candle  light.  It  was  now  possible  not  only  to 
work  in  a  light  whicli  almost  rivalled  daylight,  but  to  examine  by  electri- 
cal means  the  hollow  organs  of  patients.  X-rays  enabled  shrapnel 
bullets  to  be  discovered  in  curious  places,  and  it  was  most  interesting 
from  the  surgical  point  of  view  to  watch  the  movement  of  these  bullets 
in  such  an  organ  as  the  heart.  He  had  recently  heard  a  lecture  on  the 
possibilitj'  of  supplying  electric  power  to  this  country  from  Canada, 
and  he  speculated  on  the  day  when  tliis  would  be  achieved  at  a  cheaper 
rate  than  it  was  now  possible  to  obtain  it  from  Mai-ylebone  or  West- 
minster. 

About  half-an-hour  behind  the  time  table  those  present  adjourned  to 
the  reception  room,  where  a  most  successful  evening  was  brought  to  a 
conclusion  in  conversation  with  old  friends. 

We  would  suggest  before  next  year's  function  that  electrical  operation 
might  be  introduced  into  the  cloak  room  arrangements  at  the  Hotel 
Cecil.  Both  before  and  after  the  dinner  great  delay  was  caused  to  the 
numerous  company  by  the  quite  inadequate  organisation  which  the 
restaurant  authorities  concerned  had  thought  fit  to  provide. 


Gorrespon  dence. 

• 

THE  ELECTRIC  WASHER— IS  IT  A  TOY  OR  A 
TRIUMPH  ? 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  An  article  in  The  Electrician  of  November  26, 
entitled  "  The  Electric  Washer— Is  it  a  Toy  or  a  Triumph  ?  " 
has  been  circulated  in  this  country  and  has  occasioned  con- 
siderable comment  among  American  housewives,  on  account 
of  its  assumption  that  apparently  American  women  buy 
washing  machines  for  the  fun  of  spending  money.  Granting 
that  Americans  may  look  foolish,  politically,  at  present,  still 
we  rather  object  to  having  that  same  foolishness  attributed 
to  our  domestic  economy. 

Possibly  your  readers  might  be  interested  to  learn  some  of 
the  circumstances  which  explain  the  extraordinary  popularity 
of  electric  washing  machines  in  this  country,  as  evidenced 
by  a  sales  total  of  $100  000  000  for  1920,  according  to  the 

,  statistics  quoted  by  your  writer,  "  Electrocynic."  I  regret 
to  state,  however,  that  that  figure  does  not  represent  the  sale 
of  a  million  machines,  as  he  assumes,  for  unfortunately  the 
present  price  average  is  much  nearer  S200,  than  $100.  Probably 
$175  would  be  a  fair  figure.  But,  at  that,  the  production 
and  sale  of  550  000  washing  machines  in  one  year  is  in  itself  a 
fact  worth  pondering,  for  whatever  we  may  be  in  other 
directions,  Americans  are  not  lacking  in  financial  or  mechanical 
astuteness. 

Early  in  "  Electrocynic's  "  dissertation  he  writes  as  follows  : 
"  I  am  informed  that  most  of  the  work  (certainly  if  measured  by 
time)  in  connection  with  clothes-washing,  lies,  not  in  rubbing 
or  otherwise  maltreating  the  clothes,  but  in  lighting  fires, 
boiling  water,  filling,  emptying  and  carrying  tubs,  hanging 
the  things  up  to  dry,  taking  them  down  again,  ironing  them, 
airing  them,  and  putting  them  away.  The  electric  washer 
does  not  carry  out  any  of  these  processes,  for  the  simple 
reason  that  they  cannot  be  done  otherwise  than  by  hand." 
Now  to  the  first  sentence  of  this  assertion,  I  take  no  exception  ; 
it  is  only  too  sadly  true,  if  English  women  are  still  filling  and 
carrying  tubs  by  hand.  But  his  statement  that  the  possession 
of  a  washing-machine  makes  no  difference  in  the  performance 

^  of  the  other  enumerated  tasks,  is  greatly  in  error,  as  I  can 
testify  by  my  own  experience  as  owner  and  sometimes 
operator  of  a  machine,  together  with  that  of  man\  of  my 
friends. 


Washing  Analysed. 
Let  us  take  these  tasks  item  by  item  : — 
-  1.  Hot  Water. — The  washing-machine  does  not  use  as  much 
hot  water  as  the  old  open  tub  method,  because  it  is  enclosed, 
and  thus  the  heat  does  not  escajie  so  readily.  One  machine- 
full  of  hot  water  will  do  the  average  regularly  weekly  wash 
of  a  family  of  four,  unless  the  clothes  are  especially  dirty 
or  unless  there  are  included  many  large  articles,  such  as 
curtains,  bed-spreads,  and  so  forth.  If  one  wishes  to  rinse 
in  hot  water  as  well,  another  machine-full  will  usually  suffice 
for  this  performance. 

2.  Filling,  emptying  and  carrying  tvbf. — Filling  is  usually 
done  by  siphon  from  the  faucet.  Several  types  of  machines 
have  gas  heaters  attached,  making  it  possible,  if  necessar)% 
to  fill  from  a  cold  water  supply,  and  then  heat  in  the  machine  ; 
certainly,  we  empty  by  siphon  ;  we  do  not  carry  tubs  any 
more,  but  wheel  our  machines  on  castors  into  position  next  to  a 
rinsing  tub,  if  one  is  available.  If  not,  we  wring  clothes  from 
the  machine  into  a  basket, and  then  afterwards  rinse  by  machine. 

3.  Hanging  out  to  dry. — Much  of  this  time  and  labour  is 
absolutely  eliminated  by  the  power  ringer,  which  is  the  most 
valuable  element  of  the  electric  washing-machine,  and  one' 
which  ought  to  be  still  more  valuable  in  England,  where  the 
climate  is  popularly  supiposed  to  tend  towards  the  moist. 
Proper  use  of  the  power  wringer  will  easily  halve  the  time 
and  labour  of  drying,  and  what  this  means  in  the  orderly 
management  of  a  home,  only  a  housekeeper  can  appreciate. 
In  the  United  States  where  an  electric  ironing  machine  (power 
mangle,  usually  gas-heated)  costs  about  the  same  as  a  washing- 
machine,  some  women  use  their  power  wringer  as  a  cold 
mangle  for  the  smaller  pieces  of  "  flat-work." 

The  Extinction  of  the  Charwoman. 
The  great  point  of  difierence,  however,  between  the  two 
countries  as  regards  the  larger  electric  household  labour- 
saving  devices,  is  the  almost  total_  extinction  in  this  country 
of  the  genus  char-woman.  It  is  true,  in  the  big  cities  there  are 
still  a  few  laundresses  left,  but  they  charge  on  the  average 
$4.00foraneight-hour  day,  which,  if  the  day-worker  is  coloured, 
begins  with  breakfast,  usually  eaten  "  in  the  employers'  time." 
It  includes,  of  course,  both  luncheon  and  car-fare,  and  meat 
is  demanded  for  one,  if  not  for  both  meals.  "  Ah  eats  nothin' 
but  lamb  chops,"  announces  the  dame-of-colour,  as  she 
begins  to  stipulate  her  conditions  of  servitude.  Frequently, 
also,  sheets  and  bed-covers  are  taboo  ;  blankets  must  be  made 
a  "special"  wash  by  themselves.  Should  the  clothes  be 
slow  in  drying,  the  laundress  sits  and  folds  her  hands  waiting 
for  nature  to  take  its  course  ;  should  one  request  her  to  wield 
a  dust-cloth  in  the  interim,  she  either  demands  extra  pay  or 
refuses  to  come  again.  An  average  family  of  two  adults  and 
two  children  will  j^ay  out  about  $5.00  a  week,  in  hire,  soap, 
food  and  car-fare,  and  then  have  a  bill  for  "  flat-work  "  and 
collars  from  the  steam-laundry  besides.  Should  all  the  clothes 
be  sent  to  a  laundry,  where  good  hand  work  is  done,  the  cost 
will  average  from  $7  to  $9  a  week,  while  at  the  same  time, 
the  garments  are  wrecked  by  too  liberal  use  of  cleaning  pow'ders. 

"Chars''   versus   Children. 

If  this  is  the  condition  in  the  large  cities,  in  the  suburbs 
and  in  the  country,  there  is  practically  no  household  help  to 
be  had  at  any  price.  Among  my  own  personal  acquaintance- 
ship, is  the  wife  of  a  man  earning  $7  000  a  year.  She  has  to 
do  all  the  work  for  her  family  of  three  adults  and  one  child  ; 
another  friend,  a  chemical  engineer,  earns  about  $6  000  a 
year  and  his  wife  does  all  the  work  for  himself  and  two  young 
children.  These  instances  are  taken  from  suburbs  out.side  of 
large  cities,  where  conditions  are  supi^osed  not  to  be  quite  as 
bad  as  in  the  country.  Incidentally,  on  the  farms,  where 
for  a  generation  household  help  has  been  almost  extinct, 
the  families  average  but  two  children  apiece,  according  to 
government  reports.  The  women  can't  do  all  the  work  and 
bring  up  large  families  of  children  ;  as  the  work  continues, 
the  children  don't. 

On  tins  last  account,  I  rather  hope  that  the  race  of  char- 
women  will  survive  the  needs  of  rising  generation  in  England, 
especially  till  some  of  her  fearful  war  loss  has  been  at  least 
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]iartially  rfplaii'<l.  On  tlic  other  liaiiil,  iiicri'ly  sliiftiii};  tlie 
harden  to  someone  else's  muscles  is  not  a  very  loijical  disposal 
of  a  form  of  heavy  and  distasteful  work,  and  a  mere  household 
drudge  is  not  a  very  satisfactory  element  of  population  for  a 
jirogressivo  democracy  sucli  as  your  country  must  be  counted. 
Along  with  social  reform  of  various  sorts,  the  honie  must  not 
be  neglected — that  home,  which  we  are  told  many  times  is 
the  test  of  our  civilisation,  should  not  for  ever  rest  upon  the 
back  of  the  unfortunate  char-woman. — I  am,  &c.. 

An  American  Housewife. 


A  LOUD  SPEAKING  OPTOPHONE. 

TO  THE   EDITOR   OF  THE    ELECTRICIAN. 

Sir  :  Having  recently  been  asked  by  Mr.  C.  P.  MacCarthy, 
who  is  teaching  a  class  of  blind  soldiers  to  read  with  Dr. 
Fournier  d'Albe's  Optoiihone,  whether  it  would  not  be  possible 
to  nuignify  the  sounds  sufficiently  to  enable  them  to  be  heard 
by  a  number  of  persons  simultaneously,  without  the  necessity 
of  each  listener  being  furnished  with  a  separate  telephone 
receiver,  I  have  recently  applied  to  the  Optophone  a  ther- 
mionic amplifier  of  the  note  magnifying  type  used  in  wireless 
telegraphy  and  telejihony. 

Dr.  Fournier  d'Albe's  very  ingenious  and  wonderful  instru- 
ment, as  now  im])roved  and  manufactured  by  Messrs.  Barr 
&  Stroud,  was  fully  described  in  The  Electrician  for 
August  13,  1920,  page  183,  so  it  is  unnecessary  for  me  to 
repeat  the  description.  In  my  experiments  the  amplifier  was 
sim])ly  connected  in  place  of  the  usual  head  telephone  receivers, 
and  coupled  to  a  Brown  loud  speaker. 

The  amplifier  used  was  one  of  the  French  military  type, 
with  three  '"  R  "  valves  coupled  by  audio-frequency  iron- 
core  transformers,  with  a  two-cell  accumulator  to  supply 
current  for  the  filaments,  and  a  battery  of  dry  cells  giving  some 
70  V  to  the  plate  circuit.  Particularly  when  the  Optophone 
was  arranged  for  what  is  known  as  "  black  "  sounding,  when 
the  white  paper  is  represented  by  silence  and  notes  are  sounded 
as  the  beam  of  light  passes  over  the  black  letters,  the  results 
were  very  successful,  the  distinctive  sounds  being  clearly 
audible,  all  over  a  moderate  sized  room. 

The  experiments  having  been  brought  to  Dr.  Fournier 
d'Albe's  notice.  I  suggested  to  him  that  better  results  could 
probably  be  obtained  with  an  amplifier  S])ecially  designed 
tosuit  theparticularconditions,  but  that, anyway,  it  would, be 
well  to  try  other  makes  and  types  of  amplifiers  in  order  to  see 
which  worked  best.  Dr.  Fournier  d'Albe  now  informs  me  that 
using  an  amplifier  supplied  to  him  by  the  Marconi  Company 
he  has  obtained  excellent  results  both  with  "  white  "  and  with 
"  black  "  sounding  and  that  two  blind  ladies  have  been  able 
to  read  with  it  v.ith  ease,  without  the  usual  headgear. 

This  application  of  the  amjjlifier  to  the  Optophone  should, 
I  think,  prove  valuable,  esjiecially  for  teaching  and  demonstra- 
tion purposes. — I  am,  &c., 
London,  March  7th.  A.  A.  Campbell  Swixtox. 


WIRE    RADIO— A    QUESTION    OF    NOMENCLATURE. 

TO   THE   EDITOR   OF  THE   ELECTRICIAN. 

Sir  :  The  correspondence  appearing  in  the  columns  of  The 
Electrician,  relating  to  the  proper  nomenclature  for  what 
hitherto  has  been  commonly  referred  to  as  "  wired  wireless  " 
method  of  commimication,  brings  up  a  ques  on  which  deserves 
consideration  and  action. 

In  view-  of  the  diversified  character  of  the  recent  progress 
of  this  new  art,  and  of  the  various  suggested  names  which 
have  been  offered,  I  beg  to  submit  the  following  remarks  :  In 
the  opinion  of  the  writer,  a  name,  to  describe  effectively  this 
method  of  communication,  must  convey  to  the  reader  the 
impressions  : — 

(1)  Of   comnuinication    by    means   of    inter-connected   wires,    as 
distingnished  from  pure  radio. 

(2)  Of  comniiuiication  by  means  of  frequencies  other  than  voice 
or  telegraphic  frequencies. 

(3)  That  such  frequencies  may  either  be  ]ovr  or  high,  viz.,  be  either 
in  the  audio  or  super-audio  or  radio  range. 

(4)  That  by  means  of  such  frequencies  a  number  of  distinct  channels 
of  communication  may  be  established. 


In  addition,  the  name  should  be  as  simple  as  possible  and 
to  the  electrical  engineer,  other  than  radio  or  tele])hone 
engineer,  should  be  almost  immediately  intelligible  without 
having  to  search  his  memory  for  the  meaning  of  foreign  language 
terms  or  prefixes. 

The  original  term  of  "  wired  wireless  "  or  the  later  adapta- 
tions of  "  wired  radio,"  or  "  wire  radio,"  as  has  been  suggested 
by  General  Squier,  come  very  close  to  fulfilling  thes-e 
requirements.  They  have  the  disadvantage,  however,  of 
implying  that  the  frequencies  are  confined  to  the  higher  ranges 
which  are  normally  used  in  radio  and,  excejrt  indirectly,  do 
not  emi)hasise  the  multiplex  feature.  The  same  objection  may 
be  raised  to  the  term  "  high  frequency,"  which,  if  used  alone, 
may  be  further  objected  to  on  the  basis  of  (1)  above.  The 
term  "  carrier  current  telephony  "  is  not  at  all  descriptive 
of  the  system  and  maybe  objected  to  for  a  number  of  reasons. 
The  terms  MF.,  Kuma,  linon,  Cymoline,  &c.,  which  have 
been  proposed,  I  believe  are  open  to  objections  raised  above, 
and  also  tend  to  confuse  the  non-radio  or  non-telejihone 
engineer.  I' 

"With  a  view  to  fulfilling  the  various  requirements  as  outlined, 
.  I  would  submit  for  consideration  the  name  "  Multiple 
Frequency  Wire  Telephony  "  or  "  Telegraphy,"  as  the  case 
may  be.  Furthermore,  with  the  progress  of  the  pure  radio 
art  the  terms  "  Duplex  "  or  "  Multiplex  "  radio  telephony 
may  become  inadequate,  in  which  case  the  general  heading 
"  Multiple  Frequency  Radio  Telephony  "  or  "  Telegraphy  " 
would  be  more  descriptive.— I  am,  &c. 

Washington,  D.C.,  R.  D.  Duncans,  Jnk. 

February  21,  1921. 


TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  Dealing  further  with  the  matter  of  nomenclature 
raised  by  your  correspondent  Major-General  George  0. 
Squier,  may  I  suggest  that  the  high-frequency  system  employed 
in  line  telegraphy  and  telephony  be  designated  either  as  a 
"  Carrier  Wave  Morse  System,"  or,  if  desired,  ''  Carrier  Wave 
Wave  Squier  Svstem."  The  corresponding  abbreviations 
could  then  be  C.W.M.  or  C.W.S.— I  am,  &c., 

Washington,  D.C., 

February  19,  1921.  A.  Press. 


The   British  Industries  Fair. 

{Concluded  from  page  282.) 

Messrs.  Berry's  Electric,  Ltd.,  are  displaying  an  interesting 
collection  of  switchgear,  instruments  and  domestic  appliances. 
These  include  the  new  "Ma.sta"  midget  lO-anipere  250-volt  fuse 
switcli.  This  is  completely  fool-proof,  and  is  so  arranged  that  with 
the  lid  of  the  switch  opened  it  is  ini]30.«sible  to  toiicli  any  live  metal 
with  the  hand.  There  are  also  complete  ironclad  fool-proof  switch- 
boards. Two  and  three-pole  fuse  switches  with  and  without  inter- 
locked detachable  plugs,  a  range  of  Berry's  "Magicoal  "  electric  tires 
and  of  braziers,  and  of  N.C.S.  electrical  measuring  instruments,  for 
which  Messrs.  Berry's  Electric  Company  are  the  sole  Midland  agents. 
Messrs.  Hollixgs  &  Guest,  Ltd.,  the  well  known  hydraulic 
engineers  are  exhibiting  several  ro|iresentative  types  of  hydraulic 
machinery,  including  their  noted  hjdrauUc  tyre  fitting  press  which 
has  been  supplied  in  hundreds  to  aU  the  leading  motor  and  tyre 
companies,  as  well  as  garages  all  over  the  world.  There  is  also  an 
hydraulic  tending  press  capable  of  bending  steel  plates  cold  up  to 
6  ft.  in  width,  and  an  insulating  press  suitable  for  many  purposes  in 
the  electrical  industry,  a  wheel  forcing  prCf-s  for  removing  wheels 
from  shafts,  also  a  set  of  motor  operated  pumps  suitable  for  driv- 
ing these  machines. 

The  insulating  press  is  fitted  with  steam-heated  platens  and  is  used 
for  making  moulded  rubber  goods  and  insulating  materials.  It  is 
also  used  for  the  manufacture  of  artitieial  horn  fibre  and  similar 
materials.  These  presses  are  supplied  with  any  number  of  steam 
platens,  and  of  any  size  or  power.  An  inii)0rtant  point  is  the 
construction  of  the  plates,  which  are  so  made  that  it  is  impossible 
to  burst  them  with  any  steam  pressure  that  may  be  put  on . 

Fuller's  United  Electric  Works,  Ltd.,  are  exhibiting  plate 
and  block  type  accumulators  suitable  for  electric  light  installations 
and  general  purposes.  The  plate  type  cells  shown  are  provided 
with  the  hanging  type  plates  erected  in  glass  containers,  and  are 
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semi -Plante  plates,  consisting  of  pure  lead  grids  pasted  with  specially 
hardened  active  material.  The  negative  plates  are  of  the  lattice 
type,  pasted  mider  pressure.  Another  interesting  exhibit  on  this 
stand  is  "The  Electric  Miner's  Lamp  Equipment,"  which  consists 
of  a  charging  rack  and  lamp  stand  each  acconimodating  160  lamps, 
an  opening  magnet  and  a  pedal  s'nitch.  The  Fuller  mining  lamp 
gives  a  light  of  high  candle-power,  which  ■will  last  for  at  least  20 
hours.  The  case  is  massive,  strong  and  comparatively  light.  The 
lamp  is  switched  on  and  off  by  turning  the  top,  and  is  supplied  with 
either  magnetic  or  lead  lock. 

Messrs.  Electeic  Heating  &  Habdwabe  Ltd.,  Birmingham, 
display  on  the  stand  samples  of  the  Company's  "  Komet  "  pro- 
ductions which  include  electric  irons,  heaters  and  ovens.  A  special 
feature  is  their  new  cyhudrical  type  oven,  on  which  the  consump- 
tion is  only  1  (JOO  watts  at  full  heat,  the  temperature  being  raised  from 
60  deg.  to  300  deg.  in  about  10  minutes.  The  oven  is  made  entirely 
of  aluminium,  is  lagged  and  has  a  special  air-tight  fitting  door. 

Messrs.  W.  Sandehs  &  Company,  'Wednesbury. — The  various 
samples  exhibited  on  this  stand  give  at  once  a  clear  conception  of 
their  manufactures.  They  include  samples  of  ironclad  switch  and 
fuse  gear  ranging  from  10  to  200  amps,  capacity,  ironclad  distribution 
boxes  both  double  and  triple  pole  suitable  for  voltages  up  to  600,  fuse 
boxes,  knife  switches,  handle  type  fuses,  and  samples  of  ironclad 
unit  type  distribution  boards.  Samples  of  unit  type  ironclad  switch- 
gear  are  also  shown. 

The  BrRMiNGHAM  Mica  Company,  Ltd.,  Hockley,  have  a  very 
interesting  display  of  mica  products  for  electrical  purposes,  such  as 
washers,  discs,  strips,  bases,  screens,  tubes,  bushes,  channels,  seg- 
ments, division  plates,  rings  for  commutators,  reels  for  resistance 
coils,  ventilator  flaps  and  general  moulded  work. 

Ebonestos  Insoxatoes,  Ltd.,  are  showing  electrical  insulators 
which  can  only  be  supplied  in  a  moulded  form.  The  samples  shown 
are  such  as  are  used  in  switchgear  manufacture,  and  are  capable  of 
withstanding  high  temperatiu'es. 

Messrs.  Herbert  Tebry  &  Sons,  Ltd.,  display  a  very  compre- 
hensive range  of  springs  and  presswork  specialities  for  all  trades. 

Messrs.  Springs,  Ltd.,  also  show  a  "complete  range  of  springs,  and  a 
special  exhibit  of  small  springs  such  as  are  used  in  the  electrical 
industry. 

Electrical  Condotts,  Ltd.,  have  a  pleasing  display  of  conduit, 
'and  fittings  for  electric  wiring  purposes,  also  some  excellent  samples 
of  multiple  switch  boxes. 

The  Excelsior  Shade  Mfg.  Company  exhibit  a  very  fine  range  of 
artistic  electric  light  fittings  and  pendants,  fitted  mth  silk  shades. 

LONDON  SECTION. 

The  exhibits  of  electrical  interest  at  the  British  Industries  Fair  at 
the  White  City  could  be  counted  almost  on  the  fingers  of  one  hand, 
and  there  is  nothing  startlingly  novel  to  be  seen  at  any  of  them. 
Such  exhibits  as  there  are  are  distributed  between  Section  4,  which 
includes  scientific  instruments,  and  Section  2,  which  comprises  fancy 
goods,  brushware,  &c.  In  this  latter  section  are  to  be  found  one  or 
two  electrical  exhibits,  such  as  batteries,  portable  electric  lamps,  &c. 
Primary  Batteries. 

Messrs.  Siemens  Bros.  &  Company,  Ltd.,  show  exclusively 
primary  battery  material,  including  dry  battery  lighting  sets  for 
motor  cycles  and  cycles,  and  a  f  uU  display  of  fluid  ceUs'  and  batteries. 
The  cycle  and  m^  xor  cycle  dry  batteries  are  encased  in  substantial 
leather  cases.  The  lamp  bulbs  are  of  the  ordinary  flash  lamp  type, 
and  spares  can  be  obtained  from  any  accessory  dealer.  The  manu- 
facture of  primary  galvanic  cells  and  batteries  has  formed  a  large 
and  important  portion  of  the  manufactures  of  Siemens  Bros.  & 
Company  at  Woolwich  for  over  50  years,  and  the  results  of  this 
experience,  which  at  firgt  was  concentrated  on  larger  sizes,  is  now 
embodied  in  the  smaller  types  which  are  coming  into  such  great 
use  on  bicycles  and  motor  bicycles.  Important  improvements 
have  been  effected  from  time  to  time,  both  in  Leclanche  type  and 
Daniell  type  cells,  and  the  present  type  of  Siemens'  dry  cell  "is  based 
upon  extensive  researches  carried  out  many  years  ago  by  the  late 
Dr.  Obach,  chemist  of  the  Woolwich  works. 

Messrs.  S.  G.  Bbown,  Ltd.,  London,  make  a  prominent  feature 
of  the  Brown  Gyro  compass,  the  details  of  which  are  well  known  to 
readers  of  The  Electrician.  Super-sensitive  telephone  receivers 
are  also  shown,  such  as  are  in  use  by  the  War  Office,  Admiralty,  Air 
Force,  the  Marconi  Company,  and  others.  The  electrical  construc- 
tion of  these  receivers  is  quite  different  from  that  of  any  other  make. 
The  receiving  coils  are  womid  on  the  pole  pieces  of  a  permanent 
magnet  as  usual,  but  the  ordinary  diaphgram  is  replaced  by  an  iron 
reed  tuned  to  a  suitable  note  to  which  an  aluminium  diaphragm  is 
screwed.  In  type  A,  these  receivers  are  fitted  with  a  milled  head 
adjusting  screw  at  the  back  of  the  receiver  case  for  setting  the  reed 
to  the  position  of  maximum  sensitiveness.  Two  iristruments  for 
enabling  deaf  jjeople  to  hear  are  based  on  quite  an  interesting  prin- 


ciple. In  the  case  of  a  totally  deaf  person,  a  mouthpiece,  like  that 
of  a  pipe,  is  gripped  between  the  teeth,  and  the  effect  on  the  \'ibra- 
tory  nerves  enables  another  person  speaking  into  the  transmitter  to 
be  heard  quite  distinctly.  The  other  instrument  is  for  a  person 
partially  deaf,  and  can  be  placed  anywhere  in  the  room,  the  sounds 
from  which  can  be  picked  up  by  the  hearer  by  holding  a  contact 
piece  pressed  to  the  face  close  to  the  ear.  Among  the  other  exhibits 
on  this  stand  is  a  smaU  dynamo  nm  off  a  bicycle  wheel  for  the 
purpose  of  supjilying  the  lamps,  front  and  rear. 

Messrs.  .James  Pitkin  &  Company  show  a  chronograph  for 
measuring  the  speed  of  projectiles  from  a  large  shell  to  a  revolver 
bullet.  The  projectile  passes  through  two  sets  of  light  wire  screens, 
and  as  it  passes  through  each  a  record  is  given  on  the  chronograph 
by  the  electrical  connection  made  at  the  moment  of  breaking  the 
screens.  After  the  second  record  is  given  it  is  then  easily  jiossible 
to  calculate  out  the  speed  of  the  shell  or  bullet. 

Portable  electric  lamps  of  various  descriptions  are  shown  by  the 
Ever-Ready  Company  (Great  Britain),  Ltd,  whose  dry  batteries 
are  now  well  knowTi.  Here  again  is  to  be  seen  a  combination  cycle 
lighting  set  run  from  dry  batteries.  A  novelty  on  this  stand  is  the 
application  of  the  dry  battery  and  flash  lamp  to  photographic 
development  })urposes,  a  battery  and  lamp  of  this  type  Ijeing  made 
up  into  a  dark  room  lamp.  Wall  bracket  lamps  for  intermittent 
use  are  also  sho^vn,  together  Tilth  many  other  applications  of  these 
batteries  and  lamps. 

Messrs.  H.  G.  Slinqsby  are  showing  a  new  type  of  electric  power- 
driven  elevator.  This  is  a  movable  piece  of  apparatus,  which  villi 
lift  loads  up  to  15cwt.  to  a  maximum  height  of  12  ft.  The  prin- 
ciple of  the  machine  iscontainedinarisingandfaUing  platform  driven 
by  an  electric  motor  situated  in  the  base  of  the  framework.  A  num- 
ber of  advantages  are  claimed  for  this  arrangement. 

Pocket  lamps  and  batteries  are  also  exhibited  by  the  Semaphore 
Engineering  Company,  Ltd.,  ivith  cycle  and  motor  cycle  lighting 
sets.  Portable  electric  foimtains  for  dinner  table  use  are  shown  by 
Xeedham  Bros.,  of  Hammersmith. 

Messrs.  Alfred  Graham  &  Company,  well  knowni  for  loud  speaking 
telephones  and  general  naval  equipment  of  this  character,  have  a 
special  display  of  permanent  magnets. 

/Messrs.  F.  Darton  &  CompjVny  show  a  large  number  of  their 
usual  small  size  motors  and  electrical  apparatus. 

Some  attractive  shades  for  electric  lighting  are  to  be  seen  at  the 
stand  of  the  Artistic  Shade  Company  and  a  number  of  others. 


British    Electrical  Development 
Association. 

At  the  adjourned  annual  general  meeting  on  Friday  last  the 
foUowing  gentlemen  were  elected  as  members  of  the  Council  of  the 
British  Electbical  Development  Association  for  the  eji-siiing  year 
and  at  a  Council  meeting  which  followed  those  marked  with  asterisks 
were  elected  as  members  of  the  Executive  Committee  :  Messrs. 
C.  H.  Wordingham,  C.B.E.,  *H.  Hardie  and  B.  Welbourn  (repre- 
senting the  Institution  of  Electrical  Engineers)  ;  *A.  P.  Ambler, 
C.  0.  Bastian,  *A.  F.  Ben-y,  *D.  N.  Dunlop,  *W.  A.  GiUott.  *H.  C. 
Palmer  and  A.  E.  du  Pasquier  (British  Electrical  and  Allied  Manu- 
facturers' Association)  ;  *S.  T.  Allen,  *F.  Ayton,  S.  E.  Britton, 
.J.  Christie,  *A.  C.  Cramb,  E.  E.  Hoadley  and  *T.  Roles  (Incorporated 
JIunicipal  Electrical  Association)  ;  *R.  S.  Downe  and  F.  J.  Walker 
(Conference  of  Chief  OflScials  of  London  Electric  Supply  Companies)  ; 
*E.  T.  Ruthven-Murray  and  W.  B.  Woodhouse  (Incorporated  Asso- 
ciation of  Electric  Power  Companies)  ;  *T.  W.  Cole  (Provincial 
Electric  Supply  Committee) ;  *L1.  B.  Atkinson  and  *W.  F.  Bishop 
(Cable  Makers'  Association)  ;  *,J.  E.  Edgecombe,  S.  H.  Callow  and 
'•'E.  A.  Marx  (Electric  Lamp  Makers'  Association)  ;  *L.  G.  Tat«, 
■"H.  Marryat  and  S.  H.  Webb  (Electrical  Contractors'  Association). 

At  the  adjourned  general  meeting,  Mr.  J.  W.  Beauchamp  (cUi'oitor  and 
secretary)  said  it  would  be  remembered  that  the  general  meeting  had 
been  adjourned  because  a  small  alteration  had  to  be  made  in  the  Articles 
of  Association  to  enable  a  larger  Council  to  be  elected.  Tlie  scheme 
enabled  the  Council  to  be  increased  from  24  to  35  members,  and  provided 
for  the  addition  of  members  in  such  a  way  as  to  balance  the  electricity 
supply  and  the  manufacturers'  associations. 

On  the  motion  of  Mr.  LI.  B.  Atkinson,  seconded  by  Mr.  F.  Ayton,  the 
scheme  was  ado]ited.  — 

Mr.  Beauchamp  said  the  constituent  associations  had  been  asked  to 
make  nominations,  and  those  received  were  as  set  out  above.  The 
power  companies  had  the  right  to  another  one.  The  Provincial  Electric 
Supply  Committee  liad  given  its  blessing  to  their  work  and  .Sir  Harry 
Renwiok  had  decided  to  start  by  nominating  Mr.  Cole. 

Mr.  Ayton  moved,  and  Mr.  H.  C  Palmer  seconded,  a  resolution  that 
the  repi'esentatives  whose  names  were  on  the  list  read  out  (as  above) 
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be  cloctej  as  niciiihi'i's  of  tlic  ('i)Uiuil  fur  llic  ciisiiin},'  yvav,  aiul  this  wan 
caiiieil  iinaniiiioiisly.  Mr.  BiOAi'tHAMr  ivmarkiiiy  that  the  I^iiuloii 
companii's  could  piiiposc  a  thii-<l  roprcsciitiitivi'. 

Mr.  Bkaioiiamp  .saiil  the  Couiii-il  \vhi<'li  had  just  passi  d  away  had  lurii 
working  for  one  year  and  nine  niontlis,  and  conHiatcd  of  'l-l  nuMuix-rs. 
with  an  executive  of  11.  The  larger  Couneil  now  eleeted  would  be  able 
to  consider  proposals  for  a  lar;^'er  executive  tha  i  tliey  iiad  had  in  the  past. 
That  was  desirable,  as  they  coidd  not  usually  u'et  "  hufjer  attendance 
than  ,50  or  (>0  pei'Cent.  Thi'  activities  of  tlic  .As.sociatiou  had  develo])cd 
largely  in  the  past  12  mouths,  and  the  bi};).'er  Council  would  be  advan- 
ta>;eous.  'J'he  Council  was  jilnd  to  welcome  Mr.  Cole.  He  represented 
the  last  of  the  nine  a.ssociations  of  the  industry,  which  made  the  H.E.D.A. 
absolutely  rejirosentative  of  the  tlin^e  braiu'hes  of  the  industry-- supply, 
mannfacturinj;  and  contractin};.  He  apjicaled  to  members,  ])artieularly 
in  provincial  districts,  to  do  all  they  could  to  brint;  in  more  electricity 
supply  underlakin<;s. 

.Mr.  Hi  THVKN-.MiKKAV  moved  a  vote  of  tlumks  to  the  chairman,  Mr. 
A.  F.  Berry,  for  his  whole-hearted  work  on  behalf  of  the  .•Association. 
In  certain  diivctions  they  eotdd  not  have  done  without  him.  He  had 
brought  in  the  sinews  of  war  in  the  shajic  of  funds  which  were  badly 
needed. 

Mr.  J.  E.  Edgecombe  secoiulcd  the  motion,  and  it  was  carricil  unani- 
mously. 

A  vote  of  thanks  was  also  accorded  the  B.E.A.M.A.  for  the  use  of  its 
rooms,  and  Mr.  iVTKlNsos  also  exprcsseil  apjireciation  of  the  assistance 
given  to  the  .\s.sociation  by  the  Electrical  Press,  in  which  sentiment  Mr. 
Behkv  concurred. 

.\t  the  Council  meeting,  which  followed,  the  gentlemen  whose  names 
are  marked  with  asterisks  in  the  above  list  were  elected  to  the  Executive 
Coninnttee,  and  Mr.  .\tkinson  proposed  the  re-election  of  Mr.  Hem- 
as  chairman. 

Jlr.  Berkv  said  he  did  not  wish  to  .stand,  and  compared  himself  to  a 
si|ueczed-out  orange,  so  far  aa  his  work  as  chairman  was  concerned.  He 
suggested  Mr.  Kuthven -Murray  as  his  sui'cessor. 

-Air.  Kt'THVEX-MritRAV  appreciated  the  compliment,  but  said  he  felt 
more  of  a  scjucezed-out  orang"  than  Mr.  Berry. 

In  the  end  Mr.  Berry  was  induced  to  permit  himself  to  be  formally 
re-elected. 


GoniroUing  Temperatures  of   Electric 

Ovens. 


The  increasing  demand  for  a  closer  automatic  temperature  control 
of  electric  ovens  and  other  apparatus  has  resulted  in  the  production  by 
Messrs.  AtrroiiATic  a>d  Eleotkic  Furnaces,  Ltd.,  of  anew  thermostat, 
whii-h  can  be  set  for  temperatures  up  to  •tUO°F.  A  capsule  filled  with  a 
v(ilatile  fluid  by  its  e.xpansion  is  made  to  switch  off  a  part  of  the  heating 
element  as  soon  as  the  full  temperature  is  reached.  Afterwards  the  full 
(Current  is  switched  on  and  off  intermittently  so  that  a  very  steady 
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temperature  is  maintained  in  the  oven,  or  other  device  controlled.  The 
exact  temperature  to  be  maintained  can  be  adjusted  to  a  nicety  by  alter- 
ing the  position  of  the  weight  on  the  lever  which  projects  outside  the 
oven.  Contact  is  made  outside  the  oven  so  as  to  guard  against  an 
explosion  or  ignition  should  the  articles  being  dried  give  off  an  inflam- 
mable gas.  This  type  of  Wild-Barfield  thermostatic  temperature 
control  with  slight  modifications  can  be  adapted  to  numerous  electrically 
heated  devices. 


International  Cable  Coniniunication. 

We  have  received  a  copy  of  the  evidence  given  by  Mr.  Clarence  H. 
.Mackay,  president  of  the  Commercial  Cable  Postal  Telegraph  system, 
of  New  Y'ork,  on  the  question  of  ]M'rmita  for  landing  submarine  cables 
in  the  United  .States.  The  statement  was  made  before  a  sub-eoniraittee 
of  the  Committee  on  Inter-State  Commerce  on  January  10  last,  and  as 
it  deals  with  an  important  subject  we  give  some  extracts  from  it, in  order 
that  our  readers  may  be  acquainted  with  the  .American  jjoint  of  view. 

Mr.  Mack.ay  commenced  by  giving  a  brief  history  of.  submarine  tele- 
graphy, and  pointed  out  out  tliat  submarine  cable  manufacture  and 
eomniunication  had  its  birth  in  England,  and  from  the  time  that  the  first 
cable  was  laid  across  the  English  Channel  in  18.TI,  England  was  the 
tirat  to  gras])  the  importance  of  cable  comnuniication.  She  quickly 
recognised  the  strategic  and  trade  value  of  linking  up  by  cables  the 
mother  country  with  her  possessions  and  colonies  in  all  parts  of  the  world. 
The  first  transatlantic  cable  was  laid  in  IS.'iS,  followed  by  those  of  1865 
and  18(50,  and  although  conceived  and  carried  out  by  Mr.  Cyrus  W. 
Field,  the  capital  was  princiiially  found  in  England  (where  the  entcr- 
pri.se  received  its  greatest  sujiport )  and  the  cables  were  made  in  England 
and  laid  in  the  name  of  an  English  company.  The  first  American- 
owned  transatlantic  cables  were  lai<l  by  Mr.  .lay  Could  in  1H81  in  the 
name  of  the  Anu>riean  Cable  and  Telegraph  C'ompiuiy  and  subsequently 
came  under  the  control  of  the  Western  Union  Telegrajjli  Company 
through  a  long-term  lea.se.  Those  were  followed  by  cables  laid  in  1884 
by  Mr.  .lohn  W.  Mackay  and  Mr.  James  Gordon  Bennett  in  the  name  of 
t!ie  Commercial  Cable  Company,  and  about  that  time  the  Ati  America 
Company  was  extending  to  Mexico,  and  (.'entral  and  South  America.  The 
total  cable  mileage  owned  or  controlled  by  American  companies  is 
70  943;  British  companies  own  or  control  I:i8  97ti  miles,  and  23  8.55 
miles  are  owned  an<l  controlled  by  companies  of  all  other  nationalities. 
All  of  the  cables  operating  between  the  United  States  and  England  were 
controlled  by  American  companies.  The  system  of  American  cables 
was  developed  by  keen  aggressive  competition  between  the  American 
companies.  Some  of  the  English  cables  were  laid  under  the  inducement 
of  large  subsidies  and  guarantees,  but  American  cable  companies  had 
built  up  their  large  systems  without  subsidies  or  guarantees  of  any  kind. 
American  cable  companies  would  keep  well  in  advance  of  the  expansion 
of  American  trade  with  foreign  countries  and  would  increase  their 
facilities  as  rapidly  as  the  conditions  required.  To  accomplish  that, 
however,  it  was  important  that  the  American  Government  should  sup- 
port them  vigorously  in  securing  equitable  and  similar  privileges  in 
Europe  and  elsewhere  to  those  which  foreign  companies  were  granted 
in  America. 

On  the  incejjtion  of  submarine  cables,  British  cable  manufacturers 
built  large  plants  devoted  to  the  manufacture  of  long  submarine  cables, 
namely,  the  Telegraph  Construction  and  Maintenance  Company, 
the  India  Rubber  Gutta  Percha  and  Telegraph  Worlds  Company,  and 
Siemens  Brothers  &  Co.  They  acquired  special  skill  and  experience  in 
the  manufacture  and  laying  of  cables, which  assured  purchasers  of  the 
security  of  their  investment.  That  was  one  reason  why  Great  Britain 
was  the  centre  of  the  submarine  cable  manufacturing  industry.  The 
British  manufacturers  had  had  a  monoply  of  cable  manufacture  because 
they  had  built  cables  from  the  early  days  of  cable  communication,  and 
they  had  the  plants  and  the  experience  required  to  assure  the  successful 
manufacture  of  cables.  Atlantic  cables  recjuired  gutta  perchainsulation. 
The  market  for  that  material  was  very  limited  ;  it  must  be  of  the  most 
refined  quality,  free  from  impurities.  He  was  informed  that  the  greater 
part  of  -American  manufacturers  made  India  rubber  cables.  Those 
were  all  right  in  tropical  waters  of  lesser  depths.  The  Alaska  cables  of 
the  United  States  Government  were  made  in  the  United  States  of  India 
rubber  insulation,  but  he  underetood  that  they  had  not  proved  satis- 
factory. No  one  but  a  Government  could  afford  to  experiment  with 
such  cables,  and  no  private  company  would  be  satisfied  mth  the  results. 
The  construction  anil  insulation  of  long  cables  must  be  i>erfect  to  assure 
success.  The  slightest  imperfection  in  manufacture  or  impurity  in 
materials  would  impair  or  destroy  communication  and  mean  costly 
repairs.  If  an  air  bubble  should  be  left  in  the  gutta  percha  insulation 
in  the  process  of  manufacture  it  would  break  down  under  the  great 
pressure  in  ocean  depths. 

Landixo  Rights. 
Concerning  conditions  of  landing  and  operating  their  cables  in  foreign 
countries,  England  in  the  past  had  been  reasonable  in  her  i-equircments, 
but  of  late  was  adopting  a  more  restricted  policy  such  as  limiting  the 
duration  of  the  landing  rights  to  five  years  and  demanding  control  over 
international  rates.  France  and  Germany  (and  he  presumed  other  Con- 
tinental countries  took  the  same  attitude)  had  reserved  with  great 
jealousy  their  rights  to  absolute  control  of  telegraph  and  cable  oj>erations 
within  the  boimdaries  of  their  own  countries,  and  would  not  allow  any 
private  company  to  open  i)ublic  offices  to  deal  directly  with  the  public 
and  control  transmissions  from  origin  to  destination.  France  and  Ger- 
many had  regarded  the  cables  of  their  own  subsidized  companies  as  part 
of  their  governmental  communication  systems,  and  had  not  encouraged 
private  companies  to  land  and  operate  cables  on  their  shores.  The 
conditions  they  imposed  had  the  effect  of  stripjung  .American  companies 
of  any  advantages  which  private  enterprise  might  have  over  Government 
systems.  That  was  not  conducive,  but  on  the  contrary  was  obstructive, 
to  the  free  development  of  cable  communication  facilities  between 
-America  and  such  coimtries,  because,  speaking'  for  his  own  company, 
they  could  not  regard  with  satisfaction  conditions  which  confined  them 
to  the  mere  physical  landing  of  a  cable,  and  eompeUcd  them  to  rely  upon 
the  Government  telegraph  system  to  jjerfonu  the  inland  operations, 
lie  would  therefore  say  that  one  of  the  fundamental  principles  that  each 
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country  signatory  to  any  convention  for  the  development  of  cable 
communication  should  agree  tu  was  not  only  the  right-of  any  bona  fide 
cable  company  to  land  its  cables,  but  also  the  right  of  operating  the  same 
and  of  opening  offices  in  such  countries  for  the  handling  of  cable  business 
wherever  they  considered  it  would  be  of  public  interest  to  do  so,  such  as 
was  allowed  in  C4reat  Britain.  He  understood  that  the  Communications 
Conference  had  considered  the  very  important  question  of  establishing 
a  standard  form  of  landing  pennit.  and  while  he  realised  the  difficulty 
of  amalgamating  in  one  form  all  of  the  various  conditions  which  might 
be  applicable  in  one  country,  but  not  in  another,  it  would  be  a  great 
step  towards  obtaining  prompt  action,  if  certain  fundamental  principles 
could  be  agreed  to  by  treaty. 

After  referring  to  the  reciprocity  principles  laid  down  by  President 
CJrant  in  his  message  to  Congress  in  1875.  Sir.  Mackay  said  there  should 
be  some  legislation  to  clarify  the  situation,  and  to  vest  the  authority  to 
impose  landing  conditions  in  some  departmejit  of  the  Goveniment. 
The  Secretary  of  State  would  be  the  proper  official  of  the  Government 
to  deal  with  such  permits. 

PERIOD.S  OF  Concessions. 

There  was  another  important  point  requiring  consideration,  namely, 
the  substitution  of  some  fixed  period  in  the  permit  in  place  of  the  present 
power  of  revocation.  At  present  the  President  had  the  right  to  revoke 
a  permit  at  any  time  or  for  any  reason  he  might  decide.  He  did  not 
assume  that  the  President  would  ever  exercise  such  rights  without  good 
cause,  but  there  was  a  large  element  of  risk  in  accepting  landing  permits 
containing  such  arbitraiy  powers.  He  was  quite  willing  to  admit  the 
]iropriety  of  a  stipulation  giving  the  Goveniment  the  right  of  revocation 
for  any  violation  of  the  conditions  imposed,  but  the  powers  of  revocation 
should  not  be  as  broad  as  those  contained  in  the  present  form  of  permit. 
Cables  were  not  like  portable  machinery,  which  could  be  shifted  about 
from  place  to  place  without  more  damage  than  ordinary  expense,  but 
once  they  were  laid  in  a  certain  position,  and  perhaps  miUions  of  dollars 
had  been  invested  on  the  security  of  receiving  a  landing  pennit,  it  mieht 
very  well  be  impossible  to  removeordivertthe  cables  if  the  Government 
decided  to  revoke  the  landing  permit.  The  present  practice  imposed 
a  risk  which  he  did  not  think  private  copipanics  should  be  required  to 
accept.  Once  the  conditions  were  agreed  upon  with  the  Government 
they  should  stand  for  a  definite  period,  unless  tliere  was  a  deliberate 
violation  of  them,  or  national  interests  in  time  of  war  made  revocation 
or  suspension  justifiable.  Li  England  landing  permits  had  always  been 
issued  for  a  specified  period.  The  original  permits  to  his  company  in 
England  were  issued  for  31  years,  and  naturally  gave  the  company  a 
feelijig  of  security.  The  present  permits  were  issued  for  five  years  and 
they  felt  that  that  period  was  entirely  too  short  and  should  be  extended. 
They  hoped  that  as  a  result  of  the  general  discussion  of  encouraging  the 
development  of  cable  communications,  it  would  be  jiossible  to  prevail 
upon  England  to  let  landing  pennits  run  for  longer  than  five  years. 

Another  objection  they  had  to  the  present  proposed  fonn  of  landing 
licenses  issued  by  Great  Britain  was  the  right  to  control  their  rates. 
That  was  a  new  departure.  They  had  no  objection  to  a  stipulation 
prohibitmg  any  increase  in  rates  without  Governmental  consent,  but 
in  considering  a  proposition  to  give  the  British  Government  control  over 
their  rates  they  were  not  immindful  of  the  fact  that  the  British  Goveni- 
ment was  now  engaged  in  competing  with  them  in  the  transatlantic  cable' 
business  and  that  England  could  then  discriminate  against  American- 
owned  cables  to  the  advantage  of  her  Goveniment-owncd  cables. 

His  company  was  in  hearty  sympathy  with  anv  programme  to  dis- 
courage exclusive  or  preferential  rights.  Their  policy  had  always  been 
anti-monopohstic,  and  strongly  m  favour  of  competition.  The  question, 
however,  as  to  whether  the  United  States  Goveniment  should  adopt 
a  rigid  policy  against  companies  which  had  monojiolics,  or  exclusive 
rights,  or  link  up  with  companies  having  such  exclusive  rights, was  one 
which  required  careful  consideration.  Each  case  must  be  decided  on 
its  merits.  He  beheved  that  any  company  which  desired  to  land  cables 
in  the  United  States,  or  on  American  territory,  which  had  exclusive  or 
preferential  rights,  should  be  required  to  waive  such  rights,  but  where 
it  was  found  necessary  to  link  up  with  companies  having  exclusive  rights, 
in  order  to  reach  territory  which  could  not  otherwise  be  joined  up  with 
the  United  States,  due  consideration  should  be  given  to  the  particular 
facts  in  each  case.  Unless  they  had  received  the  co-operation  of  foreign 
companies  the  Pacific  cable  could  not  have  been  laid  when  it  was,  audit 
was  doubtful  whether  it  would  have  been  laid  up  to  the  present 
time.  After  the  cable  was  laid  messages  passed  only  through  three. 
American  stations  to  the  Philippines  and  Japan  (namely,  Hololulu, 
Midway,  Guam),  and  four  American  stations  to  China.(nameiy,  Hololulu, 
Midway,  Guam  and  Manila).  The  rates  were  also,  reduced  and  other 
advantages  accrued. 

Cable  Landings  at  the  Azores. 

Mr.  Mackay  said  there  were  no  exclusive  rights  at  the  Azores  wluch 
would  prevent  an  American  company  from  obtaining  rights  to  land. 
The  Portuguese  Government  took  up  the  position  that  all  landing  rights 
at  the  Azores  should  be  made  to  the  British  company,  which  was  the 
pioneer  company  at  the  Azores,  and  that  the  British  company  might  in 
turn  assign  its  rights  to  any  American  or  any  other  company.  The  question 
of  obtaining  landing  rights  was  therefore  one  of  negotiation  between 
the  United  States  and  Portuguese  Governments,  and  as  the  Azores  was 
the  natural  gateway  to  southern  Europe,  they  trusted  that  the  United 
States  Goveniment  would  succeed  in  inducing  the  Portuguese  Govern- 
ment to  grant  landing  rights  direct  to  American  companies^ 
German  Cables  in  the  Atlantic. 

Referring  to  the  former  German  cables,  seized  by  England  and  France 
during  the  war,  he  said  his  company  were  largely  interested  in  the 
question  by  reason  of  their  actual  inve'straent  in  the  cables  and  contract 


relations  with  the  German  Cable  Company.  The  two  German  Atlantic 
cables  were  laid  in  19(10  and  19(14  and  ran  from  Emden  to  the  Azores 
(1  960  miles),  and  thence  to  New  York  (2  3.57  miles),  where  they  were 
brought  into  their  cable  station  and  ojierated  by  the  Commercial  Cable 
Company  under  a  contract  dated  August  3,  1899.  That  contract  had 
still  20  years  to  run .  and  it  was  not  only  valuable  to  them  for  its  financial 
benefits,  but  those  two  cables,  operated  with  the  greatest  efficiency, 
were  great  assets  to  American  trade  with  Genuany  and  North  Europe, 
as  was  evidenced  by  the  fact  that  32  per  cent,  of  their  total  cable  traffic 
was  transacted  between  the  United  States  and  Germany.  .  The  sections 
of  those  cables  between  Emden  and  the  Azores  were  cut  originally  in 
the  English  Channel  immediately  following  the  declaration  of  war 
between  Germany  and  England.  In  March,  1917,  they  were  cut  at 
points  648  and  610  miles  respectively  from  New  York,  and  one  of  them 
was  diverted  by  the  British  Government  into  Halifax,  Nova  Scotia,  and 
since  July  1,  1917,  had  been  used  by  the  British  Government  as  part  of 
its  Imperial  telegraph  and' cable  system.  The  French  Ciovernment  did 
not  remove  the  other  German  cable  from  their  shores,  but  in  August, 
1917,  the  French  Cable  Company  communicated  to  them  a  request  from 
the  French  Government  to  turn  the  cable  over  to  the  French  Company 
in  New  York.  A  protest  was  lodged  against  the  proposed  seizure  with 
the  Department  of  State  on  August  9,  1917,  but  m  November,  1917,  the 
French  cableship  "  Jeramec  "  arrived  at  New  York,  and  cut  both  of  the 
German  cables  approximately  5  miles  from  their  landing  place  at  Far 
Rockaway,  New  York,  and  diverted  one  end  into  the  French  Company's 
landing  place  at  Coney'IslandT  What  became  of  the  other  end,  namely, 
the  end  which  was  part  of  the  648  miles  of  caMe  cut  out  of  circuit  by  the 
diversion  of  the  cable  by  the  British  into  Halifax,  he  did  not  know.  In 
the  meantime  the  French  Cable  Company  appUed  for  and  received  a 
permit  from  the  United  States  Government  to  land  a  cable  in  the 
United  States,  ostensibly  for  connecting  with  the  C4erman  cable  seized 
by  the  French  Goveniment.  It  was  only  necessary  for  the  French 
company  to  lay  a  short  length  of  cable  from  the  French  Cable  Company's 
landing  place  at  f!oney  Island  to  the  point  where  their  cableship  cut  the 
German  cable  off  Far  Rockaway  and  estabUsh  connection.  The  German 
cable  seized  by  the  French  Goveniment  was  taken  from  their  terminal 
station  at  Far  Rockaway,  New  York,  to  the  French  Cable  Company's 
terminal  station  a,t  Coney  Island,  New  York,  before  that  company  had  the 
necessary  equipment  to  operate  it,  and  it  remained  idle  for  over  12 
months  during  the  war,  In  fact,  it  was  not  put  into  operation  by  the 
French  Cable  Company  until  March,  1919,  and  even  now  it  was  not  able 
to  operate  it  with  the  same  effciency  with  wliich  it  was  operated  by  the 
Commercial  Company  prior  to  the  war. 

Appeal  to  Internation.\l  Law. 

He  was  advised  that  under  international  law  there  was  grave  doubt 
as  to  the  legality  of  seizing  enemy  cables  during  war,  but  there  must 
be  some  diiferentiation  made  between  the  legaUty  of  seizing  enemy 
cables  connecting  an  enemy  country  (Germany)  with  neutral  territory 
(the  Azores)  and  seizing  enemy  cables  which  only  connect  neutral  or 
aUied  nations,  namely,  the  United  States  and  tlie  Azores.  There  was 
no  rule  of  international  law  or  practice  of  i:c':  i  i  s  allowing  belligerents 
to  approjiriate  the  property  in  cables,  even  thi-ugh  thej'  had  been  cut' 
and  diverted  in  the  course  of  military  operations. 

There  might  be  a  division  of  opinion  as  to  whether  enemy  cables 
between  neutral  and  belligerent  territory  might  be  cut  on  the  high  seas, 
but  as  to  enemy-owned  cables  between  two  neutrals  or  allies,  such  as 
between  Portugal  (the  Azores)  and  the  United  States,  there  could  have 
been  no  necessity  of  war  justifj-ing  the  cutting  and  diversion  of  either 
of  those  cables,  as  they  were  not  susceptible  of  use  by  Germany  for  the 
coiTduct  of  war.  Both  cables  were  cut  between  600  and  700  miles  from 
New  Y'ork,  indicating  that  they  were  not  cut  for  interrupting  communica- 
tion under  the  necessity  of  war,  but  for  their  subsequent  diversion  and 
appropriation.  The  actual  diversion  of  the  cables  took  place  in  July, 
1917,  by  the  British,  and  November,  1917,  by  the  French,  after  the 
United  States  had  entered  the  war.  Neither  England  nor  France 
could  justify  the  seizure  of  those  two  German  cables  between  the  Azores 
and  North  America  as  a  war  necessity. 

German-Dutch  Cables  in  Pacific. 
Mr.  Mackay  dealt  briefly  with  the  situation  in  the  Pacific  respecting  the 
cables  seized  by  Japan  between  Guam,  Yap  and  Shanghai  (2  340  miles 
laid  in  1905).  The  Deutsch-Niederlandische  Telegraphengesellschaft,  a 
company  formed  in  Germany,  but  largely  supported  by  Dutch  capital 
and  subsidised  by  the  German  and  Dutch  Governments,  owned  cables 
running  from  Guam  to  Yap,  there  diverging,  one  line  going  south  to 
the  Dutch  Indies,  and  the  other  going  north  to  Shanghai.  The  Com- 
mercial Company  operated  the  CJuam  end  of  that  cable  imder  a  contract 
with  the  G  rman-Dutch  Company.  All  messages  for  the  Dutch  Indies 
were  sent  via  Yap  under  normal  conditions,  and  during  interruptions 
of  their  cable  between  Guam  and  Manila,  which  cut  off  all  communication 
■ndtli  the  Phillipines  and  China  by  tlieir  route,  they  diverted  traffic  via 
Y'ap  to  Shanghai  over  the  German-Dutch  system.  Hence^  those  cables 
were  veiy  important  in  maintaining  uninterrupted  communication  with 
China  and  the  Philipiiines,  and  the  seizure' of  Yap  by  the  Jajianese, 
and  the  diversion  of  the  cable  into  oue  of  the  Japanese  islands,  deprived 
them  of  that  altcniative  route.  There  was  only  one  other  alternative 
route  to  China,  and  that  was  via  Japan.  If  Japan  continued  to  retain 
the  Yap-Slianghai  cable,  it  would  mean  that  all  traffic  destined  to  China 
and  the  Philippines  during  interniptions  of  their  Guam-Manila  cable 
would  have  to  transit  .Japan.  No  part  of  these  cables  in  the  Pacific 
touched  Japanese  soil,  but  one  end  touched  American  territory  (Guam), 
and  yet  the  Japanese  had  seized  that  German  Pacific  cable  system 
to  the  detriment  of  American  trade  with  China  and  the  PhUippines. 
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CoNTKOL  OF  Messages  and  Extensions. 
The  rcmaiiulor  nl  Mr.  Maikay's  stateiiKiit  wa.")  devoted  to  an  examina- 
tion of  the  censorship  and  lontrol  of  messages  to  and  from  Europe, 
the  reeognition  of  route  iniheations  and  the  reasons  why  America  and 
tlio  .Amcriian  cahli'  companies  should  not  adhcro  to  the  International 
Telegraph  Convention.  In  eonelu.'*ion,  he  said  his  Conip.any  was  fully 
alive  to  the  imijortanee  of  prtividing  ample  facilities,  and  its  past  policy 
had  been  to  furnish  facilities  in  advance  of  requirements.  Before  the 
war  the  Company  had  made  all  arrangements  for  laying  another  trans- 
atlantic cable  fixim  New  York  via  the  .-Vzores,  either  to  France  or 
Kngland.  Its  prefei'cnce  would  have  been  to  lay  it  to  France,  to  ))rovidc 
additional  communication  with  the  Continent,  but  as  the  conditions 
which  France  im])osed  were  not  as  liberal  as  tho.sc  under  which  they 
could  lay  and  work  their  cable  in  Kngland  they  had  come  to  the  conclu- 
sion to  lay  it  to  the  latter  countiy.  They  had  obtained  landing  permits 
at  the  Azores  through  the  Kurope  and  Azores  Company  ;  tliey  had 
prepared  specifications  and  obtained  bids  from  the  contractors,  and  were 
on  the  point  of  concluding  arrangements  when  war  intervened.  That 
made  it  impossible  to  complete  the  laying  of  the  new  cable  within  tlio 
time  stipulated  in  the  Concession.  Since  the  war  the  cost  of  cables  and 
laying  them  had  increased  abimt  250  ]ier  cent.,  and  labour  conditions 
wen'  still  abnormal.  Prior  to  the  war  the  volume  of  trallic  and  tho 
various  classes  of  cheap  services  resultetl  in  i-evcnues  considerably 
less  than  they  had  been  during  the  war,  and  it  was  his  belief  that  long 
submarine  cables  could  not  be  laid  across  the  Atlantic  at  present  prices 
and  pay  their  way  under  normal  traffic  conditions.  However,  they  fully 
intended  to  increase  their  facilities  both  in  the  .\tlantic  and  Pacific. 


Electricity^  Districts. 

The  adji>umed  inquiry  into  the  schemes  for  the  reorganisation  of 
electricity  supply  in  the  West  Lancashike  and  Mersey  District  was 
resumed  by  the  Electricity  Commissioners  on  Tuesday. 

The  time  for  submitting  schemes  for  the  improvement  of  electricity 
supply   in    the    Mid-Lancasiiire    District   has    been    extended    until 
May  :J1,  for  the  South-East  Laxcashiue  Distkict  until  July  30  next, 
and  for  the  North-Easi  Midlands  Area  until  Jiuie  :iO. 
West  Ridino  District. 

The  Electricity  Commissioners  will  hokl  an  inquiry  at  Leeds,  on 
Tuesday,  jVpril  12,  and  following  days  with  reference  to  tlie  area  to 
be  included  in  the  proposed  West  Riding  {Aire  and  Calder)  Electricity 
l^istrict,  and  into  the  schemes  submitted  by  the  Leeds  Corporation 
and  the  Conference  of  West  Riding  Local  Authorities  for  efTecting  an 
improvement  of  the  existing  organisation  for  the  supply  of  electricity 
in  the  district  and  for  the  formation  of  a  .Joint  Electricity  Authority  ; 
and  also  into  ecrtain  proposals  submitted  by  the  Yorkshire  Electric 
Power  Comi)any  for  effecting  an  improvement  of  the  existing  organisa- 
tion for  the  supply  of  electricity,  &c. 

Representations  or  objections  with  regard  to  the  said  schemes  or 
])roposals  should  be  addressed  to  the  Secretarj',  Electricity  Commission, 
Ciwydyr  House,  Whitehall,  London,  S.W-.  \,  by  the  3Ist  inst. 

The  Commissionei-s  will,  at  the  same  time,  inquire  into  an  application 
made  by  the  Yorkshire  Electric  Power  Company  for  consent  to  the 
establishment  by  the  Company  of  a  new  generating  station  at  Ferry- 
bridge in  the  Rural  District  of  Pontefraet. 

The  technical  scheme  of  the  conference  of  Local  Authorities  owning 
and  operating  generating  stations  in  the  West  Riding  (Aire  and  Calder) 
district  was  adopted  at  a  meeting  on  the  2-tth  ult.  It  is  based  on  the 
formation  of  a  Joint  Electricity  iVuthority  for  the  area  and  the  purchase 
of  the  undertaking  of  the  Y'orkshire  Electric  Power  Company.  The 
main  transmission  pressure  will  be  33  000  V  and  the  local  secondary 
transmission  pressures  11  000  and  6  600  V.  The  generating  stations  at 
Bradford,  HaUfax,  Huddei-sfield,  Leeds,  Thomhill  and  Wakefield  will 
ultimately  become  the  distributing  centres  in  the  area,  and  extensions 
from  these  will  be  made,  mainly  by  33  000  V  cables,  to  sub-distributing 
centres  as  required.  A  programme  of  main  transmission  cable  exten- 
sions to  be  carried  out  each  year,  until  August,  1020,  is  set  out  and  also 
lists  of  the  generating  stations  to  be  discarded  and  of  those  to  be  utilised 
during  the  reconstruction  period,  in  conjunction  with  two  new  capital 
stations  (at  Wakefield  and  at  Esholt,  near  .\pperley  Bridge  on  the  Aire), 
which  would  be  completed  by  August^  1924. 

Certain  extensions  of  plant  arc  recommended  as  follows  :  Two 
15  000  kW  turbo-alteniators  at  Bradford,  two  10  000  kAV  sets  at  HaUfax, 
one  10  000  kW  set  at  HuddcrsHeld,  two  12  000  kW  sets  at  WhitchaIl-_ 
road,  Leeds,  and  three  12  500  kW  sets  at  Thomhill,  and  when  these 
additions  are  made  the  total  capacity  of  the  stations  will  be  229  500  kW 
Three  20  000  kW  turbo-alternators  will  be  erected  at  the  Wakefield 
capital  station  and  two  similar  .sets  at  Esholt,  but  the  ultimate  capacity 
of  each  of  these  stations  will  be  100  000  kW.  Provision  is  being  made  for 
the  supplyof  energy  in  bulk  for  tramways  and  also  for  traction  on  rail- 
ways when  required.  The  cajutal  stations  would  be  erected  by  tho 
Minister  of  Transport,  but  the  money  expended  would  be  repaid  witliin 
five  years  by  the  Joint  Authority.  There  are  no  financial  details,  but 
there  is  an  estimate  of  the  capital  exix:nded  by  the  Yorkshire  Electric 
Power  Company,  which  has  submitted  a  s-cheme  of  its  own.  The  com- 
pany urge  that  there  is  no  necessity  for  a  Joint  Electricity  Authority, 
and  that  they  are  willing  to  co-oix»rate  in  developing  electricity  supply 
and  that  they  are  prepared  to  meet  all  demands  for  bvdk  supply.  &c.  The 
position  of  the  company  is  ably  set  out  and  it  is  urged  that  they  should 
be  allowed  to  erect  their  proposed  generating  station  at  Ferrybridge. 
GRE.ATER  London  .\bea. 
At  a  special  meeting  on  Tuesday  the  ponfercnce  'of  local  authorities 
owning  electricity  undertakings  in  the  Greater  London  district  considered 


proposals  for  the  formation  of  a  Joint  Electricity  Authority  and  also  a  tech- 
nical scheme  prejjarcd  by  Sir  Alex.  Kennedy  and  .Messrs.  O.  W.  Partridge, 
J.  H.  KiderandC.  H.WortUnghaTn.  in  consultation  wit li  Sir  Philip  Dawson. 
The  I'jlcctricity  Commissioners  have  fixed  March  31  for  thi-  (le|)Osit  of, 
and  June  7  (provisionally)  for  tho  inquiry  into,  schemes  for  the  area, 
which  contains  1  700  square  miles  and  has  84  electricity  undertakers, 
apart  from  railway  and  tramway  stations.  In  1919-20  total  maximum 
demand  was  320  600  kW  ami  the  units  sold  amounted  to  (508  millions. 
'J'he  capacity  of  existing  plant  is  480  000  kW,  but  255  000  kW  is  being 
erected  or  on  order.  Information  is  given  as  to  the  costs  of  production, 
fuel  c<msumpti(m,  present  and  future  demands,  &c.  By  the  time  any 
new  eajiital  station  is  read  v  tin- total  demand  in  the  area  will  Ix- 470  000  kW 
and  by  1931  it  will  be  (iOo'tMMI  kW. 

In  preference  to  shutting  dcjwn  all  existing  local  stations  and  taking 
the  supply  from  new  capital  power  stations  erected  on  suitable  sites  the 
Engineering  Committee  recommends  the  retention  and  development  of 
certain  existing  stations,  the  remainder  being  gradually  shut  down  and 
new  capital  stations  being  established  as  required.  It  points  out  the 
improbability  of  any  capital  station  being  erected  and  made  fully  ready 
for  work  before  the  winter  of  1925,  and  with  the  object  of  extending  and, 
if  possible,  cheapening  the  supply  from  existing  stations  during  the  next 
few  years  it  proposes  a  scheme  in  two  stages.  In  the  first  stage  34 
existing  stations  would  be  progressively  shut  down  and  s\ipplied  iji  bulk 
by  means  of  inter-connecting  cables  from  the  remainder.  Jleantime, 
the  erectiim  of  four  new  capital  stations  would  be  started,  three  9n  the 
nciith  .side  of  the  Thames  and  one  on  the  south  side,  on  sites  (three  to 
the  east  of  IJlackwall  Tminel  and  one  an  u])-river  site),  w-hich  have  been 
selected  not  only  as  possessing  the  necessary  features  for  cheap  genera- 
tion, but  as  being  in  such  positions  with  regard  to  the  load  centres  as  tt 
reduce  the  cost  of  tnnik  transmission  mains  to  a  minimum. 

As  these  stations  became  ready  for  work  the  second  stage  would  be 
reached,  and  26  of  the  remaining  stations  would  be  progres-sively  closed. 
Of  the  remaining  17  Stations  in  the  area  two  would  be  reconstnictcd  and 
enlarged  to  act  as  capital  stations,  seven  would  be  retained  as  au.xiliary 
generating  stations  in  conjunction  with  the  new  capital  stations,  and  the 
remaining  eight,  near  the  outskirts  of  the  area,  would  have  to  be  kept 
at  work  for  a  considerable  period  to  serve  local  demands. 

The  installed  capacities  of  the  capital  stations  would  var}%  in  the  first 
instance,  between  70  000  kW  and  200  000  kW,  mostly'  in  units  of 
25  000  kW.  Several  of  the  .sites  w'oukl  ]iennit  of  much  larger  stations 
if  required.  The  estimated  capital  expenditure  by  the  Joint  Electricity 
Authority  for  the  first  stage  (ending  1925-6)  is  p\it  at  £  1 3  O.'jO  (X)0,  in- 
cluding the  first  portions  of  the  capital  stati(ms  with  an  installed  capacity 
of  200  000  kW,  an<l  for  the  second  stage  (ending  1930-31)  at  130  750  000, 
hicluding  an  installed  capacity  of  875  0(111  kW  in  the  capital  stations. 


Electric  Driving  ol  Rolling  Mills. 

At  a  meeting  of  the  Sheflield  Society  of  Engineers  and  .Metal- 
lurgists to  which  the  Local  Section  of  the  Institution  of  Electrical 
Engineers  were  invited,  a  Paper  on  "  Electrically-driven  Rolling 
Mills  "  vpas  read  by  Mr.  G.  M.  Brovto.  Discassing  the  question  of 
the  conversion  of  existing  steam  driven  rolling  mills,  the  author 
said  it  was  extremely  difficult  to  estimate  the  electrical  power 
required,  as  on  the  introduction  of  an  electric  motor  it  was  often 
found  that  the  increased  speed  of  rolling  due  to  the  non-pulling  up 
of  the  motor  necessitated  more  power  than  with  the  steam  engine. 
Nevertheless,  the  electrically-driven  rolling  mill  was  undoubtedly  in 
the  long  run  the  cheapest  and  best  proposition,  especially,  as  was  not 
generally  realised,  for  heavy  cogging  work.  In  con;  idf  ring  flywheel 
design  the  inertia  of  the  motor  must  be  taken  into  account  in  the 
first  instance,  so  that  allowance  could  be  made  for  the  extra  accele- 
rating cunents  required,  and  the  armature  should,  therefore,  neither 
be  too  large  nor  too  small.  Very  rapid  acceleration  or  decele- 
ration were  not  required  or  desirable.  Reversing  on  ordinary  instal- 
lations from  full  speed  in  one  direction  to  full  speed  in  the  other 
could  be  done  easily  in  21  seconds. 


The  Tramway  Wages  Inquiry. 

We  arc  not  surprised  to  see  that  the  Report  of  the  Court  of  Inquiiy 
into  the  recent  application  of  the  tramway  employees  for  an  advance  in 
wages  of  12s.  a  week  does  not  support  the  claim.  It  is  pointed  out  that 
the  wages  increases  have  not  advanced  at  the  same  rate  as  the  cost  of 
li\-ing  figure  since  July,  1914,  and  the  appUcation  put  forward  in  October, 
1920,  was  intended  to  compensate  for  the  rise  that  had  taken  place  since 
the  last  wages  settlement  in  .March,  1920,  and  to  meet  the  further  increase 
that  was  anticipated.  It  is  submitted  that,  in  view  of  the  unsatisfactory 
concUtion  of  the  indu.s'lry  and  under  all  the  existing  circumstances,  the 
claim  would  be  met  by  the  following  recommendations  : — 

(1)  That  the  Industrial  Council  should  examine  the  position  of  those 
undertakings  which  have  not  observed  previous  agreements  and  arbitra- 
tion awards  in  regard  to  wages  advances,  and  the  undertakings  should  be 
advised  that  if  possible  the  advances  should  be  paid  in  full.  (2)  That 
the  present  wages  standard  should  be  maintained  both  as  regards  muni- 
cipaUties  and  companies  until  Dec.  31,  1921.  (3)  That  the  Industrial 
Council  should  con.sidcr  the  question  of  standardisation  in  the  near 
future,  dealing  with  the  various  grades  of  employees  in  relation  to  each 
other.  (4)  That  the  Council  should  examine  the  circumstances  of  the 
lower-paid  grades. 
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EHectric  Lifting  Magnets. 


The  emplojanent  of  electric  lifting  magnets  for  liandling  loose 
metal  sheets,  plates  and  billets,  lacks  the  element  of  novelty,  but 
judging  from  the  Paper  which  Major  F.  A.  Hoojjer  recently  read- 
Ix'fore  the  SiArroEDSHiKE  Ikon  and  Steel  Institute,  notable 
progress  has  been  achieved  in  this  field  of  electrical  enterprise. 
The  lifting  magnet,  he  said,  according  to  the  account  given  in  the 
'■  Hardware  Trade  Journal,"  made  it  possible  to  operate  cranes 
at  their  maximum  speeds  continually,  and  in  niunerous  cases 
as  many  as  60  to  70  trips  per  hour  were  being  performed  by  magnet 
cranes. 

Magnets  first  came  into  general  itse  in  America  about  20  years 
ago,  and  Germany  followed  cjmckly.  In  tliis  country  a'number 
of  steelworks'  engineers  constructed  magnets  of  their  own,  with 
var^•ing  success,  rmtil  some  enterprising  electrical  engineer,  reaUsiug 
their  possibilities,  took  up  their  manufacture  serioasly,  and,  alter 
a  considerable  amount  of  experimental  work,  produced  the  lifting 
magnet  similar  to  that  now  in  use.  Three  types  have  been  evolved, 
namely,  the  circular  magnet  for  handUng  loose  metal,  the  rectangular 
magnet  for  handhng  sheets  and  plates,  and  the  bi-polar  magnet  for 
handling  sections  and  billets. 

The  oljjective  of  the  modern  lifting  magnet  maker  was  to  produce 
an  appliance  wliich  combined  great  maintained  lifting  capacity 
with  the  least  possible  dead  weight,  and  wthout  an  unduly 
high  current  consumption.  In  Germany  a  number  of  magnets 
were  being  constructed  with  aluminium  instead  of  copper  coils, 
the  advantage  claimed  being  that  the  oxidisation  of  the  outer 
skin  of  the  aluminium  formed  sufficient  Insulation,  thereby 
cheapening  the  cost  of  construction  considerably.  Actual  per- 
formances showed  that  when  dealing  with  solid  loads  a  magnet 
would  lift  as  much  as  five  to  fifteen  times  of  its  own  weight. 
A  small  magnet  26  in.  in  diameter,  weighing  fi  cwt.,  would  lift 
a  block  of  steel  weighing  100  cwt.,  and  a  large  magnet  of  66  in. 
diameter,  weighing  60  cwt.,  A\ould  hft  a  block  of  steel  weighing 
15  tons. 


Legal  Intelligence. 

The  Poulsen  Arc  Patent. 

On  Thursday  last  Mr.  Justice  Sargaut  hea-rd  an  applioatlon  for  the 
prolongation  of  letters  patent  No.  15  599  of  1903,  granted  to  Vald?mar 
Poulsen  for  improvements  relating  to  the  production  of  alternating 
eleeti'io  eurrents.  The  applicants  were  Mr,  t'hristoplier  Hage,  CoiJeii- 
hagee,  the  Eritish  &  Overseaa  Engineering  Svndicate,  Ltd,,  and  the 
Poulsen  Wirele.ss  Telegraph  Company.  The  Board  of  Trade,  Mr.  C.  F. 
Elwell  and  the  Radio  Goiiimunication  Company  opposed  the  application. 

Mr.  J-  Hunter  Gray,  K.C.,  and  Mr.  Trevor  Watsou  appeared  for 
the  applicants  ;  the  Attobney-Gbneeal  and  Mr.  Jas.  Whitehead 
for  the  Board  of  Trade  ;  and  Mr.  Courtney  Terrell  for  Mr.  Elwell  and 
the  Radio  Communieation  Oompanj'. 

Mr.  Gray  said  the  apphcatien  waa  made  under  the  1919  Act,  and  the 
subject  of  the  patent  was  usually  spoken  of  as  the  Poulaen  arc.  The  arc 
lamp,  with  eertaiu  deviwa,  was  and  had  been  used  for  many  years  for 
generating  oscillations  for  wireless  telegraphy.  The  Fleming  valve  was 
part  of  the  receiving  side  of  the  apparatus,  and  the  Poulsen  arc  was  part 
of  the  transmitter.  Having  outlined  the  steps  taken  to  make  wireless 
telegraphy  a  commercial  success,  and  referred  to  some  of  the  leading 
patents.  Counsel  said  that  the  Poulsen  invention  was  a  great  advanee, 
as  tliey  got  a  oeatinuous  osoillation  of  equal  amplitude.  Poulsen  sug- 
gested the  use  of  hydrogen  or  coal  gas  aa  an  atmosphere  in  which  the  arc 
was  to  bum,  and  the  result  was  that  tiiey  obtained  oscillations  with  two 
or  three,  or  four  times  the  energy,  and  consequently  they  were  in  ft  position 
to  send  those  dJsturbanees  over  much  greater  distances  than  was  possible 
in  the  case  of  Mi-.  Duddell's  invention,  wliich  was  the  beginning  of  the 
industry.  Mr.  Poulsen  did  more  than  that,  beeaustv  it  was  not  merelv 
a  question  ef  getting  the  esojllations  bigger,  but  he  wanted  to  get  them 
811  that  the  oscillation  was  such  that  the  are  broke  altogether.  The 
method  of  obtaining  the  Improved  result  was  because  I'oulsen  not  only 
had  hydrogen  or  coal  gas,  but  also  a  strong  magnetic  field,  and  it  was 
tne  combination  of  those  two  devices  with  the  Buddell  invention  which 
was  the  invention  elaimed  in  Poulsen's  specification. 

The  Attorney-General  said  they  did  not  propose  to  make  any  attack 
upon  the  validity  of  the  patent,  and  Mr.  Terrell  said  that  was  also  the 
attitude  of  the  other  opponents. 

The  Attohney-Gbnbbal  :  There  is  another  point  of  a  preliminary 
eharaeter.  We  shall  have  to  submit  that  this  is  not  a  ease  within  the 
Act  of  1919,  inasmuch  as  there  has  been  no  loss  or  damage  suffered  in 
eoiisequene*  of  the  hostihties. 

Mr.  Gray  said  that  Duddell's  great  invention  was,  no  doubt,  the 
beginning  of  the  work  Mr.  Poulsen  had  done.  Duddell's  was  not  a 
practical  system  in  any  sense  for  wireless  telegraphy  ;  as  often  happened 
with  a  pioneer  invention,  they  got  the  kernel  of  the  idea  wiiieh  started 
people  working  out  the  idea  into  a  practical  one,  and  Mr.  foulsen  had 
done  that.     The  Poulsen  arc,  as  worked  to-day,  was  a  most  valuable 


commercial  and  industrial  invention.  During  the  war  many  aeroplanes 
were  continuously  sending  telephone  messages  down  to  the  ground,  and 
now  wireless  telephony  had  extended  very  much.  Telephonic  messages 
had  even  been  transmitted  from  here  to  America,  and  quite  commonly 
for  shorter  distances.  His  lordship  might  wonder  how  it  was  tliat  tliey 
were  applying  for  an  extension,  especially  when  they  had  made  no  money 
up  till  now.  He  had  a  long  affidavit  by  Mr.  Corby,  the  secretary  of  the 
Poulsen  Wireless  Telegraph  Company,  and  he  would  eaU  Mr.  Gandil  and 
Mr.  Hage,  the  legal  owner  of  the  patent.  The  British  Overseas  Engineer- 
ing Syndicate  were  at  the  date  of  their  summons  the  beneficial  owners, 
but  the  Poulsen  Wireless  Telegrapli  Company  were'  now,  under  an 
assignment,  really  the  beneficial  owners.  For  some  years  from  the  begin- 
ning of  the  life  of  the  patent  the  owners  apparently  had  not  got  the 
money,  or  possibly  if  they  had  the  money,  they  did  not  take  the  proper 
steps  to  get  it  pushed  ;  but  many  approaches  were  made  to  Government 
bodies  and  otlier  people  to  take  up  the  installation  of  the  system,  and 
also  to  other  people  to  finance  it ;  but  there  seemed  to  be  a  great  reluc- 
tance on  their  part  to  venture  moneyon  athing  which,  at  the  moment, 
had  not  beeii  proved  in  a  commercial  way,  especially  as  the  Marconi 
system  was  then  realised  as  being  a  commercial  matter,  and  was  used 
exclusively  on  board  ships.  When  the  war  broke  out  tliei-e  were  alto- 
gether six  stations  wliich  had  been  built,  and  were  worked  on  behalf  of 
the  Poulsen  Coirfjiany  under  licence  from  tlievPost  Office.  Apphcanta 
said  that  if  the  war  had  not  taken  place  t?hey  would  have  done  a  large 
business  with  the  Admiralty,  the  War  Office,  the  Post  Office  and  the 
India  Office.  Tliey  would  have  established  a  system  on  shore  to  ship 
stations  for  telephonic  communication  with  merchant  ships,  &c. 

Evidence  was  then  given  by  Mr.  .Jolin  St.  Vincent  Pletts,  consulting 
engineer  and  formerly  head  of  the  patent  department  of  the  Marconi 
Wireless  Telegraph  Company  ;  Prof.  E,  W.  Marchant,  Mr.  V.  GancUl  and 
Mr.  Francis  A.  Walrond. 

In  giving  judgment  his  lordship  said  the  summons  was  brought 
under  very  exceptional  circumstances.  Tlie  patent  exiiircd  as  long  ago 
as  July  14,  1917,  and  the  originating  summons  was  only  taken  out  on 
July  5,  1920,  or  3  years  after  the  expiration  of  the  patent  and  only  two 
years  from  the  utmost  time  to  which  he  could  possibly  extend  the 
patent.  The  Post  Office  had  been  working  the  system  to  some  extent 
and  he  thought  the  evidence  showed  that  Mi-.  Elwell  had  also 
been  working  mider  it.  Therefore  he  ought  to  be  careful  before  he  granted 
an  extension  wliich  miglit  hamper  persons  wlio  had  been  oparating 
on  the  assumption  that  the  expired  patent  was  at  an  end.  The  earlier 
history  of  tlie  patent  was  extremely  complicated.  At  tlie  outbi-cak  of 
war,  Mr.  Hage  was  the  sole  owner  of  the  patent.  Then  ratlier  a  com- 
phcated  transaction  was  entei-ed  into  under  whicli  the  two  petilioTiing 
companies — the  British  and  Overseas  Engineering  SjTidicat.'  ar.d  the 
Poulsen  Wireless  Telegraph  Company— came  into  the  story.  Under 
certairv  agreements  the  English  patents  and  some  foreign  patents  were 
sold  to  the  .SyncUcate  for  the  purpose  of  the  Syndicate  r?-selUng  tliein 
to  tjie  Poulaen  Company,  and  the  Syndicate,  which  had  a  compar.i'ively 
small  capital,  undertook  some  extraortUnarily  onerous  obligations  towards 
the  Poulsen  Company.  Tliose  obligations  the  SjiuUcate  were  not  in  a 
position  to  perform,  but  by  a  deed  of  covenant  entered  into  between 
the  Mai-ooni  Conipany  and  the  Poulsen  Company,  the  Marconi  Company 
undertook  to  fulfil  tlic  obligations  of  the  Sj'ndieate  as  regards  the  pro- 
vision of  capital,  &c.  ;  the  result  was  that  the  Poulsen  C.ompany  became 
in  a  position  to  force  from  the  Marconi  Company  the  provision  of 
no  less  than  £1.50  000  cash  for  developing  the  patent.  In  fact,  the 
Marconi  Company  had  subscribed  for  150  000  fil  shares  of  the  Poulsen 
Ctompany  and  they  had  paid  up  6s.  M.  on  each  share  ;  they  had  provided 
about  £50  00(1,  and  they  were  liable  for  a  further  sum  of  £100  000. 
It  seemed  to  him  quite  jilain  that  by  reason  of  the  practical  aoiial- 
gamation  with  their  rivals,  or  tlio  practical  oesaiou  of  their  rights  to 
the  Marconi  Company,  the  Poulsen  Company  did  become  in  a  position 
to  command  the  whole  of  the  capital  necessary  for  the  adequate  develop- 
ment of  its  patents ;  and  that,  therefore,  there  was  no  justifiable  com- 
plaint of  loss  due  to  the  Treasury  restrictions.  It  seemed  to  him  a 
curious  state  of  circnmstanoea  that  a  company  not  carrying  on  business 
or  in  existence  before  tho  war,  should  claim  loss  or  damage  by  reason 
of  the  war,  and  he  thought  that  the  section  of  the  Patents  &  Designs 
Act  of  1919,  which  was  relied  on  did  not  apply  to  the  application. 
As  regards  Mr.  Hage,  he.  having  been  the  pte\iious  owner,  had  merged 
any  position  that  he  had  in  that  respsct  in  his  position  as  a  shareholder 
of  tho  Company,  and  he  oould  only  be  compensated  by  reason  of  some 
extension  of  tho  patent  being  granted  to  the  C-ompany.  But  apart 
from  that,  he  did  not  tjiink  that  any  substantial  prima  facie  case  iiad 
been  made  by  the  apjilieanta  for  saying  that  they  have  had  a  smaller 
user  of  their  patents  than  they  would  have,  had  if  the  war  had  not 
broken  out.  His  loi-dship  thou  dealt  with  the  user  of  the  patent  by 
Government  departments.  As  far  as  the  Admiralty  and  the  Wat  Of^oe 
were  eoneenied,  tho  evidence  led  him  to  tliink  that  there  waa,  in  con- 
sequence of  the  war,  a  much  larger  use  on  the  part  of  both  those  Govern- 
ment departments  than  if  the  war  had  not  occurred,  and.  in  his  jutlgment, 
there  was  every  reason  for  thinking  that  so  far  from  the  war  having 
proijudiced  appHcant«  in  that  resix-ct  it  enormously  increased  the  user 
by  the  two  departments  in  question.  It  was  possible  there  might  have 
been  other  users,  but  the  applicants,  or  rather  their  predecessors  in 
title,  down  to  the  time  of  the  commencement  of  the  war  had  not  be«n 
making  any  considerable  commercial  use  of  their  invention.  He  did 
not  see  any  real  reason  to  think  that  the  result  of  the  war  was,  as  re- 
garded general  commercial  user,  to  interfere  with  any  i-easnnablo  pros- 
pects of  the  business  that  was  enjoyed  bv  applicants  on  the  outbreak  of 
tho  war.  He  dismissed  tlie  application  with  costs  as  towards  the 
opponents,  but  without  costs  ui  regard  to  the  Cro\>'n. 
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Gommercial    Topics. 

Trade  Catalogues  for  Guatemala. 

Acconling  to  il.  Jl.  .NUmaWr  at  Guatemala  there  is  u  great  local  demand 
for  British  niachiiiery.  especially  for  coffee  e8tat<'8,  for  bootmaking, 
labiaet-makiug  aiul  Ihemetallurgiealiiidustriea.  ThureisaUoaclemaud 
all  kinds  of  tooU,  that  if  firms  willsupplyliim  with  catalogues  ho  will  for 
1)0  glad  to  see  that  they  reaeli  the  right  ijuartcra.  Catalogues  should  be 
addressed  to  Sr.  Miuistro  de  S.AI.  Britaiiiea,  Ciudad  de  Guatemala, 
Kepublica  do  Guatemala.  H.M.  Minist<'r  also  states  that  his  general 
impression  is  that  conditions  in  Guatemala  are  about  to  become  very 

favourable  for  British  trade. 

•         •         *         •         * 

International  Credits. 

It  "is  aiuioun<id  that  Sir  Drummond  Fraser  has  been  appointed 
organiser,  under  the  League  of  Nations,  of  the  Ter  Mculcii  schome.for 
the  establishment  of  international  credits.  At  Manchester  on  Monday 
ho  explained  to  the  members  of  the  foreign  commercial  missicms  the 
principles  of  the  scheme  and  the  methods  by  which  it  was  proposed 
to  put  it  into  operation.  Other  steps  arc  to  bo  taken  in  order  to 
make  know.i  the  benefits  to  bo  derived  from  it. 

*  *  *  *  * 

Development  of  International  Trade. 

l^erliaps  no  greater  service  could  be  rendered  to  the  country  at  the 
present  lime  than  the  evolution  of  a  really  workable  scheme  for  the 
restoration  of  ijit<'mational  trade  and  the  development  of  British 
exports.  The  two  tilings  are  inter-related,  and  though  there  are  great 
difficulties  in  the  way,  we  feel  that  something  should  be  done  at  once  to 
revive  and  expand  the  export  trade.  We  aie,  therefore,  pleased  that 
the  subject,  which  is  one  of  great  urgency  and  import.aucc,  has  been 
tackled  by  the  Federation  of  British  Industries. 

In  a  memorandum  by  the  Federation  they  declare  their  hearty  sym- 
pathy with  the  efforts  to  devise  workable  schemes,  whereby  the  mius- 
ually  long  trading  cit^dits  essential  to  the  recovery  of  the  more  impover- 
ished importing  countries  might  be  financed  audtheindividualexportcr's 
risk  of  eventual  loss  be  reduced  to  bearable  dimensions.  They  enter- 
tain no  extravagant  expectations  of  a  speedy  restoration  of  world  trade 
iuid  pros])erity  by  any  such  artificial  means.  The  best  that  can  be  hoped 
for  13  that  the  special  financial  accommodation  and  facilities  provided 
may  have  the  effect  of  stimulating  into  activity  the  forces  of  wealth- 
productive  industry  by  which  alone  the  forttmes  of  impoverished  coun- 
tries can  be  repaired,  and  the  requisite  media  of  international  exchange 
be  continuouslj-  provided.  The  extension  of  special  import  credits 
should  be  governed  by  conditions  calculated  to  impel  the  importing 
eountrj'  to  eschew  the  folly  of  tning  "  to  print"  prosperity  and  to  pursue 
a  policy  that  may  reasonably  be  expected  to  place  its  finances  and  cur- 
rency on  a  sound  basis.  It  must  be  borne  in  mind  that,  no  matter  how 
ingenious  and  workable  the  measures  of  relief  may  be,  their  ultimate 
effect  on  our  own  export  trade  will  depend  upon  our  ability  to  sell  our 
goods  at  prices  which  the  importer  can  afford  to  pay,  whilst  deriving  a 
fair  profit  from  the  transaction. 

Subject  to  these  provisos  the  Federation  approve  the  principle  of  an 
international  scheme  to  provide  import  credits  to  the  impoverished 
countries  of  Europe.  They  also  approve  the  general  principles  of  the 
Ter  Meulen  scheme,  and  deplore  the  delay  in  organising  and  carrying  a 
scheme  into  execution.  They  therefore  urge  H.M.  Government,  through 
their  delegates  at  the  conference  now  sitting  in  London,  to  bring  strong 
pressure  to  bear  in  the  proper  quarter  with  the  object  of  expediting  the 
introduction  of  the  Ter  Meulen  scheme  with  necessary  amendments. 

Li  addition,  the  Federation  submit,  that  without  waiting  for  the  Ter 
Meulen  schme  to  come  into  operation,  which  will  probably  take  some 
months,  prompt  action  should  be  taken  to  perfect  and  give  effect  to  a 
scheme  to  finance  export  credits  and  insure  the  British  exporter  against 
eventual  loss  due  to  the  failure  of  the  importer  to  meet  his  obligations. 
Kxperience  has  shown  that  the  scheme  in  operation  imder  the  Overseas 
Tr2wie  (Credits  and  Insurance)  Act,  1920,  does  not  fultil  the  require- 
ments of  the  exporter,  owing  to  the  following  causes  :  (a)  It  throws  as 
large  a  proportion  as  20  per  cent,  of  the  risk  on  the  exporter,  as  the 
insurance  of  the  20  per  cent,  risk  is  in  practice  most  difficult.  (6)  The 
department's  advances  and  expenses,  until  completely  discharged,  consti- 
tute a  first  charge  on  the  proceeds  of  the  bills  accepted  by  the  importer 
whereby  the  exporter  has  to  bear  the  whole  of  any  eventual  loss  in  excess 
of  80  per  cent,  of  the  total  amount  payable  by  the  importer.  (In  the 
opinion  of  the  Federation  payments  received  from  the  importer  should 
be  divided  between  the  Department  and  the  exporter,  in  the  same 
proportion  as  their  share  of  the  risk.)  (c)  The  bills  of  exchange  deposited 
by  the  oxixirter  with  the  department  are  required  to  be  "  accompanied 
by  a  letter  of  guarantee  of  the  importer's  bank  tcj  the  effect  that  they 
will  be  accepted,  and  the  stipulated  security  deposited  immediately 
upon  the  presentation  of  the  documents  to  the  importer."  (d)  Mer- 
<hauts  are  not  allowed  to  include  their  overhead  charges  in  their  costs 
for  obtaining  an  advance. 

Whether  the  .\ct  be  amended  to  meet  the  above  objections,  or  be 
superseded  by  a  new  Exports  Credits'  scheme,  the  Federation  tliink 
provision  should  bo  made  for  insuring  the  exporter  against  loss,  in  con- 
sideration of  a  suitable  premium.  Such  an  insurance  scheme  would 
involve  the  co-oix-ration  of  the  Government,  banks,  acceptance  houses 
and  insurance  companies,  through  a  central  organisation  set  up  for  the 
purpose,  which  should  assume  the  whole  of  the  risk  and  take  the  whole  of 
the  profits  accruing  from  the  insurance  business  done.  There  is  no 
reason  why  such  an  Export  Risks  Insurance  Scheme  should  be  limited  to 
certain  impoverished  coimtries  in  Europe. 


Electricity  Supply. 

Heston  and  IsLEWORTn  I'rban  Council  is  recommended  to  borrow 
£4  000  for  prosiJectivo  extensions  of  mains  and  about  £2  050  for  mains 
and  services  to  specified  premises  in  the  district. 

BiBSLEY  Watch  Committee  have  refused  a  request  of  the  Electrical 
Trades  Union  that  all  BLECTnic  and  cinema  vlant  at 
places  of  amusement  should  be  in  charge  of  competent  electricians. 

Darwen-  Town  Council  have  applied  to  the  Electricity  Commissioners 
for  sanction  to  borrow  £1  524  for  extensions  of  the  supply  mania. 
An  agtvoment  has  been  made  with  Blackburn  Corporation  for  a  supply 
of  electricity  in  bulk  to  Darwen. 

The  pi-oposal  of  the  Woucester  Coiporation  to  form  a  separate 
ilistrict  has  been  abandoned,  as  the  authorities  with  whom  they  had  been 
in  conference  refused  to  co-operate.  The  Council  objected  to  the  in- 
clusion of  the  city  in  the  South  West  Midland^  area. 

The  Burton  on'  Trent  Gas  and  Electricity  Committee  recommend 
the  Corporation  to  ajiprove  a  scheme  for  the  extension  of  the  electricity 
works,  with  a  view  to  the  supply  of  the  South  Derbyshire  district,  subject 
(o  the  ability  of  the  Finance  Committee  to  find  the  money. 

For  the  nine  months  ended  Deo.  31  the  profit  of  Birmingham  Electric 
Supply  Department  was  £39  .500.  Of  that  surplus,  £32  500  was  realised 
during  the  December  quarter,  when  local  trade  was  fairly  active.  Since 
the  new  year  there  has  been  a  falling  off  in  the  (-onsumption  of  current, 
due  to  trade  depression,  and  in  view  of  present  conditions  the  Com- 
mittee has  decided  not  to  make  any  contribution  to  relief  of  rates. 

It  is  satisfactory  to  be  abh'  to  announce  a  reduction  in  the  charge  for 
electricity  in  view  of  the  liigh  price  of  coal  and  other  charges.  Sheffield 
is,  however,  able  to  reduce  the  charges  for  electricity  on  all  units  charged 
2d.  per  unit  and  under  by  the  equivalent  of  OlTd.  per  unit.  The 
reduction  will  apply  to  about  80  per  cent,  of  the  total  units  sold.  The 
Electricity  Supply  Corouiittoe  proposed  to  carry  extensions  at  a  total 
cost  of  over  £54  000. 

An  interesting  Electmcai,  Exhibitio.\  will  be  held  at  the  Town 
Hall,  Aylesbury,  from  March  21  to  24  inclusive.  There  will  be  practical 
demonstrations  of  electric  cooking,  heating,  wasliing,  vacuum 
cleaning,  &c.,  and  there  will  be  good  displays  of  electrical  appliances 
for  the  ofl[ice  and  domestic  purjjoses.  On  the  22nd  inst.  lectures  will 
be  given  on  "  Electricity  in  the  Home  "  by  Mr.  J.  W.  J5eauchamp,  and 
on  the  following  day  upon  "  Electricity  applied  to  Agriculture  "  by 
Mr.  W.  T.  Kerr..  Electric -lighting  sets,  electric  vehicles  and  small 
farm  plants  will  be  sliown  in  operation. 

Electrical  Distributiot  of  Yorkshire  Ltd.,  is  applying  to  the 
Electricity  Commissioners  for  Special  Orders  to  authorise  the  com- 
pany to  generate  and  supply  electricity  for  all  puiposes  in  (1 )  Guiseley  and 
Yeadon  urban  districts ;  (2)  Gildersome,  Heinsworth,  Birkenshaw  and 
Drighlington  urban  districts  ;  (3)  Clayton  West,  Skelmanthorpe,  Emley, 
Kirkburton,  Famley  Tya*,  Flockton,  Lepton,  Whitley  UpjJer  and 
Kirkheaton  urban  districts  ;  and  the  parishes  of  Hartshead,  Clifton, 
Norwood  Green,  Coley  and  Fixby,  in  Halifax  rural  district ;  (4)  Rnot- 
tingley,  Ardwick-le-Street,  TickhiJl,  Darfield,  Monk  Brettou  and  Royston 
urban  districts  ;  Thome,  Hemsworth,  Pontefract,  Doncaster,  Rother- 
ham,  Wortley  and  Kiveton  Park  rural  districts ;  and  the  parishes  of 
Woolley,  Notion  and  Carlton  in  the  Bamsloy  rural  district;  (5)  Den- 
holme,  Queensbury,  Luddcuden  Fort,  Mytholmroj'd,  Stainland-with- 
Old  Lindley,  Slaithwaite,  Marsden  and  Meltham  urban  districts  ;  and  (ti) 
a  special  order authorisiug  amendment  of  the  Selby  and  District,  Stanley, 
Featherstone,  Garforth,  Horbury,  Otiey,  Penistone  and  Rawdon  Orders 
by  increasing  the  prices  which  may  be  charged  for  current. 


Electric  Traction. 

The  conversion  of  the  Ha-Stkcs  sea  front  tramway  route  to  the  over- 
head system  has  been  completed,  and  the  Une  has  been  opened  for  traffic . ' 

For  the  all-night  tramway  sERvicEin  Glasgow  the  fares  are  ti  be 
increased  to  double  those  in  operation  during  the  day,  with  a  minimum 
fare  of  two  pence.  In  order  to  provide  work  for  the  unemployed  in  (he 
City,  the  Sub-Committee  on  Tramway  Extensions  recommend  the  Tram- 
ways Committee  to  proceed  mth  several  of  the  extensions  of  the  tramway 
.•-ystem  which  have  received  Par'aamentary  autho;ity,  but  have  not  yet 
been  constructed.  It  is  also  recommended  that  Parliamentary  jjowers  be 
sought  for  an  extension  of  the  existing  system  from  London-road  to  Mount 
Vernon. 

According  to  the  Highways  Committee,  the  Cheap  Midday  FaR£S 
on  the  L.C.C.  Tra.mways  have  been  successful,  and  they  have  stimulated 
traffic  on  the  Coimcil's  tramways.  During  a  five-day  period,  three 
months  before  the  introduction  of  the  twopenny  maximum  fare,  600  944 
passengers  were  carried  in  the  midday  hours  and  the  receipts  were 
£5  988.  During  the  live  days,  Monday  to  Friday,  ended  -Jan.  26  this 
year,  the  number  of  midday  passengers  was  1  022  638  and  the  receipts 
wore  £8  769.  Certain  additional  mileage  was  run  during  the  slack  hours 
of  th"  day  to  meet  the  requirements  of  the  midday  traflic.  but  the  cost  of 
operating  this  mileage  for  the  period  ended  Jan.  26  was  only  £229. 

Increased  fares  came  into  operation  on  the  Covmeil's  tramways  in 
September  last.  While  it  is  possible  that  receipts  dnnng  the  middle  of 
the  day,  had  the  cheap  2d.  fare  not  been  introduced,  would  have  gained 
to  some  extent,  the  Committee  is  satisfied  that  the  innovation  hag  been 
of  substantal  financial  benefit.  As  regards  rush-honr  traffic,  there  is  still 
insufficient  accommodation  for  passengers  ;  but  although  there  has  been 
a  considerable  increase  in  the  number  of  passengers  travelling  at  the 
cheap  fares,  there  is  still  ample  accommodation  for  more  passengers. 
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Institution  Notes. 

Prof.  J.  A.  Fleming,  F.R.S.,  will  deliver  a  course  of  six  lectures  on 
Wireless  Telegraphy  and  Telephoxv  by  Continuous  Waves  at 
Universitj-  College,  beginning  on  Wednesda}',  April  27.  at  .5  p.m.,  and 
continuing  on  subsequent  Wednesdays  at  the  same  time.  Applications 
for  tickets  of  admission,  for  which  the  fee  is  two  guineas,  should  be  made 
to  Mr.  W.  W.  Seton,  at  University  College,  Ciower-street,  London,  W.C. 

The  British  Research  Association  foe  Liquid  Fuels  for  Oil 
Engines  Industry  has  been  approved  by  the  Department  of  Scientific 
Research.  The  association  is  to  be  registered  as  a  non-profit  sharing 
company,  the  promoters  have  applied  for  a  licence  to  omit  the  word 
"  Limited  "  from  the  title.  The  secretary  of  the  Organising  Committee 
is  Mr.  Percy  Still,  M.I.E.E.,  19,  Cadogan-gardens,  S.W.  1. 

The  University  Colston  Society  Committee,  Bristol,  has  changed  its 
name  to  the  Colston  University  Research  Society.  Originally  its 
funds  were  applied  to  general  help  for  the  college,  and  later  the  university, 
but  they  are  now  devoted  entirely  to  facilitating  research  work  in  the 
university.  The  society's  annual  dinner  will  take  place  on  May  23,  when 
Prof.  Sir  William  Bragg  will  be  the  guest. 

The  Birmingham  and  District  Electric  Club  held  their  annual 
dinner  at  the  Grand  Hotel,  on  Friday  last,  about  100  members  and 
friends  were  present,  Mr.  H.  C.  Wynne,  the  President  of  the  Club,  was  - 
in  the  chair.  Li  response  to  the  toast  of  the  City  of  Birmingham  Mr. 
R.  A.  Chattock  expressed  his  confidence  in  the  future  of  electricity  supply 
in  Birmingham,  notwithstanding  the  present  financial  stringency  which 
had  delayed  their  projected  extensions. 

The  Prime  Movers  Committee  of  the  National  Electric  Light 
Association  are  investigating  methods  of  speedily  uncoupling  an 
alternator  from  a  turbine  in  turbo-generator  units,  so  that  the  generator 
may  be  used  as  a  synchronising  condenser  to  improve  power  factor 
during  such  times  as  its  output  as  a  generator  is  not  available.  Some 
such  method  might  also  be  of  advantage  in  the  case  of  breakdown 
occurring  on  either  the  prime  mover  or  the  alternator. 

The  second  annual  dinner  of  the  Newcastle  and  district  section  of  the 
Electrical  Power  Engineers'  Association  was  held  last  week, 
Mr.  A.  W.  Crompton  presiding  over  a  company  of  about  100,  and 
Mr.  G.  L.  Porter  was  presented  with  a  silver  coffee-pot  and  gold  watch 
in  recognition  of  the  valuable  services  he  had  rendered  to  the 
Association.  The  local  membership  was  now  372.  Iji  reply  to  the 
toast  of  '■  The  Ciuests,"  Mr.  A.  S.  Blackman  (electrical  engineer  to 
Sunderland  Corporation)  said  that  the  need  for  co-operation  between 
master  and  man  was  now  being  recognised  throughout  the  countiy, 
and  it  was  essential  to  the  electrical  industry  that  they  should  stand 
shoulder  to  shoulder  from  the  lowest  workman  to  the  highest 
official. 

Personal  and  Appointments. 

Mr.  A.  J.  S.  Waddell,  of  Manchester,  has  been  appointed  generating 
engineer  at  tlie  Valley  Road  Electricity  Works  of  Bradford  Corporation 
at  a  salary  of  £500  per  annum. 

Major  Percy  Si.mmons  has  been  elected  chairman  of  London  County 
Council  in  succession  to  Mr.  John  Gilbert.  Mr.  F.  R.  Anderton  becomes 
vice-chairman  and  Mr.  Howell  J.  Williams  is  deputy  chairman. 

Mr.  Harold  E.  Mortimer,  A.M.I. E.E.,  has  resigned  his  position  as 
contracts  engineer  with  Messrs.  Edmundsons  Electricity  Corpn.,  Ltd., 
and  has  joined  the  board  of  directors  of  Messrs.  Baxter  &  Gaunter,  Ltd., 
219,  Tottenham  Court-road,  W.  1. 

SiK  Andrew  Ogilvie,  late  Second  Secretary  of  the  Post  Office,  who  was 
a  member  of  the  Departmental  Committee  on  Telephone  Rates,  has  been 
invited  by  the  London  Chamber  of  Commerce  to  join  its  telephone  advi- 
sorj-  committee. 

Bosiness   Items,  &c. 

The  telephone  number  of  the  Automatic  and  Electric  Furnaces, 
Ltd.,  is  now  Museum  4187. 

The  offices  of  Messrs.  Brown,  Boveri  &  CoMP.iNY,  Ltd.,  and  of  their 
Associated  Companies,  Power  Rectifiers,  Ltd.,  Scintilla  Ltd.,  and  the 
A.  S.  Refrigerating  Machines,  Ltd.,  have  been  removed  to  Trafalgar 
House,  Waterloo-place,  London,  S.W.I 

The  technical  and  commercial  departments  of  the  Electrical  and 
Engineering  Development,  Ltd.,  are  being  removed  to  1-3,  Shelgate- 
road,  London,  S.W.U,  where  future  communications  should  be 
addressed.  Telephone  number :  Latchmere  4216.  The  company 
is  retaining  a  private  office  at  82,  Victoria-street,  S.W. 

Messrs.  E.  H.  Bissell  &  Company,  Ltd.,  212a,  Shaftesbury-avenue, 
London,  W.C.  2,  have  been  appointed  sole  agents  for  the  following 
French  manufacturers  :  Messrs.  Salmon  &  Company,  of  Estemay,  manu- 
facturers of  porcelains  for  the  electrical  industry,  and  the  Manufacture 
■  d'Isolants  et  Objets  Monies,  of  Paris,  manufacturers  of  moulded  insu- 
lated articles  for  the  trade. 

"  Owing  to  the  lower  cost  of  raw  material,  the  Bastian  Electric 
Company,  Ltd.,  announce  a  reduction  in  their  list  prices  of  Bastian 
tanks  and  accessories  by  10  per  cent.  Tliese  Bastian  tanks  are  slow- 
running  geysers,  which  feed  into  a  heat-insulated  storage  vessel,  and 
the  arrangement  is  such  that  scalding  hot  water  at  a  constant 
temperature  is  always  obtainable ;  the  heating  element,  which  is 
arranged  to  be  in  circuit  continuously,  being  guaranteed  for  four  years. 
Ujjwards  of  200  of  these  tanks  have  been  installed  and  they  are  proving 
reliable  and  satisfactory  under  working  conditions. 


Miscellaneous. 

The  following  companies  were  struck  off  the  register  of  joint 
Stock  Companies  on  March  4  : — British  Radium  Corporation,  Electric 
Wiring  and  Fittings  Company,  Badiumlamp. 

The  new  Longham  (London)  telephone  exchange  was  -opened  on 
Saturday,  when  about  1  300  telephone  subscribers  connected  with  the 
Mayfair  Exchange  were  transferred  to  it.  The  new  exchange,  which 
has  room  for  1  900  circuits,  is  intended  to  relieve  the  pressure  on  the 
Mayfair  Exchange. 

At  the  31st  annual  meeting  of  the  British  Corporation  for  the 
Survey  and  Registry  op  Shipping,  at  Glasgow  last  week,  the  chairman 
of  the  Technical  Committee  ^Mr.  Fred.  .J.  Stejjhen)  said  that  among  the 
work  built  during  the  year  or  on  order  it  should  be  noted  that  four 
merchant  vessels  had  been  or  would  be  fitted  with  turbo-electric  pro- 
jielling  plant. 

The  members  of  the  Victoria  Works  Athletic  Club  (Messrs. 
Johnson  &  Phillips,  Ltd.,  Charlton,  London,  S.E.)  held  their  annual  dinner 
on  the  5th  inst.,  in  the  Club-rooms  attached  to  the  works.  The  chair 
was  occupied  by  the  President,  Mr.  H.  J.  Sheppard,  CJeneral  Manager  of 
the  firm,  supported  by  the  vice-presidents  (departmental  managers). 
After  dinner  the  usual  toasts  were  given  and  a  concert  followed,  the  artists 
all  being  members  of  the  club  and  firm. 

The  Air  Ministry  has  got  six  r.adio-telephonf  stations  in  Great 
Britain  for  the  communication  of  meteorological  and  other  information 
to  aircraft.  The  stations  are  at  Castle  Bromwich,  Croydon,  Didsbury, 
Lympne,  Pulham  and  Renfrew.  There  are  also  four  foreign  stations — 
one  each  in  Belgium  and  Holland,  and  two  in  France.  The  distances 
at  which  conversation  can  take  place  range  upwards  to  200  miles  from 
ground  to  ground  at  Croydon  and  to  150  miles  from  ground  to  air  at 
Le  Bourget.  Communicartions  with  French  stations  are  to  be  conducted 
n  the  French  language. 

"  The  MECH.ANICAL  World  Year  Book,  1921,"  published  by  Messrs. 
Emmott  &  Company,  at  2s.  6d.  net,  which  forms  a  u.seful  pocket  book 
and  diary,  now  reaches  its  34th  year  of  publication.  It  contains  new 
sections  on  cast  iron  tooth  gearing,  on  ball  and  roller  bearings  and 
friction  and  lubrication.  The  matter  on  chain  gearing  has  been  re- 
written, and  a  new  table  has  been  introduced  on  the  properties  of  satu- 
rated steam.  To  those  who  do  not^require  or  cannot  afford  a  classic 
■such  as  Molesworth,  the  book  is  a  worthy  compendium  for  the  desk  or 
attache  case. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
ajjparatus  and  material  imported  into  this  country  during  January, 
1921,  and  the  increase  or  decrease  compared  with  January,  1920  : — 

Electrical  machinery,  fill  001  (increase  £2  000);  telegraph  and 
telephone  cables,  submarine,  nil ;  other  than  submarine,  £15  851 
(increase,  £14  677)  ;  telegraph  and  telephone  apparatus,  £28  816 
(increase,  £20  417)  ;  other  electrical  wires  and  cal)les,  rubber  insulated, 
£2  478  (increase,  £564)  ;  with  other  insulations,  £9  360  (increase, 
£7  474)  ;  carbons,  including  furnace  electrodes,  £18  107  (increase, 
£1  502) ;  glow  lamps,  £19  719  (increase,  £15,602) ;  arc  lamps  and 
electric  searchlights,  £3  902  (increase,  £3  782)  ;  parts  of  arc  lamps  and 
searchlights  (other  than  carbons),  £158  (decrease,  £2  340) ;  batteries, 
£17,764  (increase,  £16  220);  meters  and  measuring  instruments, 
£16  329  (increase,  £12  278)  ;  switchboards,  £218  (decrease,  £738) ; 
electrical  goods  and  apparatus  unenumeratcd,  £109  941  (increase, 
£75  336).  Total  of  electrical  machinery',  apparatus  and  materials  other 
than  uninsulated  wire,  £242  643  (increase,  £164  774). 

Exports. — The  exports  of  electrical  machinery,  apparatus  and 
material  during  Jan.,  1921,  and  the  increase  or  decrease  compared  with 
Jan.,  1920,  were  as  follows  : — 

Electrical  machinery,  £445  132  (increase,  £271  20(1) ';  including 
railway  and  tramway  motors.  £33  287  (increase,  £30  376)  ;  other 
generators  and  motors,  £243  397  (increase,  £135  210);  and  electrical 
machinery  unenumeratcd,  £168  448  (increase,  £105  620)  ;  telegraph 
and  telephone  cables,  submarine,  £93  498  (increase,  £12  175)  ;  other 
than  submarine,  £197  482  (increase,  £120  647)  ;  telegraph  and  telephone 
apparatus,  £141  853  (increase,  £43  097);  other  electrical  wires  and 
cables,  rubber  insulated,  £185  307  (increase.  £72  733)  ;  with  other 
insulation,  £206  943  (increase,  £69  411);  carbons,  including  furnace 
electrodes,  £18  775  (increase,  £16  453)  ;  glow  lamps,  £42  865  (increase, 
£32  369) ;  arc  lamps  and  searoldights,  £1,295  (increase,  £863) ;  parts 
of  are  lamjis  and  searchlights  (other  than  carbons),  £064  (increase, 
£369);  batteries,  £86  008  (increase,  £.50  179);  meters  and  measuring 
instruments,  £49  141  (increase,  £2  484) ;  switchboards,  £22,408  (increase, 
£10  361)  ;  electrical  goods  and  apparatus  unenumeratcd,  £248,659 
(increase,  £147.363).  Total  of  electrical  machineiy,  apparatus  and 
material  other  than  uninsulated  wire,  £1  294  898  (increase,  £604  504). 

Obituary. 

The  death  occurred  at  Birkdale,  on  March  3,  of  CJeo.  H.  Barlow,  an 
electrical  engineer  in  the  employ  of  Wigan  Corporation. 

The  death  also  took  place  recently  of  Mr.  Ebenezer  Greek,  late 
traffic  superintendent  on  the  Blackburn  Corjioration  Tramways. 

We  regret  to  learn,  as  we  go  to  press,  of  the  death  of  Lord  Moulton 
of  Bank,  one  of  the  Lords  of  Appeal.  In  addition  to  being  a  great 
authority  on  patent  law  and  practice,  he  was  a  good  mathematician 
and  scientist.  While  at  fhe  Bar  he  figured  in  many  patent  cases  and 
actions  relating  to  electrical  and  tramway  matters.  During  the  war 
Lord  Moulton  rendered  eminent  service  in  connection  with  the  supply 
of  munitions  and  high  explosives. 
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Tenders  Invited. 

Burnley  Guardians  rrquiro  tenders  by  March  22  for  electrician's 
work.     Form  of  tender  £rom  the  Clerk. 

Pontypridd  piiardians  require  tenders  by  March  22  for  three  months' 
supply  of  electrical  materials.     Forms  of  tendiT  from  the  Clerk. 

Tenders  atv  invited  (by  March  31)  for  the  construction  of  port  work«  at 
Paysandu  (Uruguay),  including  electric  handling  and  lifting  apparatus. 

Manchester  Corporation  require  tenders  by  April  4  for  33  IK)0  and 
6'800  V  switchgear,  induction  regulators,  &c.  Spscilications  from 
F.  E.  Hughes,  Town  Hall,  Manchester. 

West  Ham  Guanlians  require  tenders  by  March  24  for  three  months' 
supply  of  electrical  fittings,  ironmongery,  &c.  Forms  of  tender  from  the 
Clerk,  Union-road,  Leytonstone,  E.ll. 

Tenders  are  requiR'd  by  March  18  for  supply  of  electric  ligliting 
sundries,  ironmongery,  &c.,  to  the  Cardiff  City  Mental  Hospital,  Whit- 
church, near  Cardiff.     Forms  of  tender  from  the  Clerk  and  Steward. 

Hatiimines  and  Rathgar  Council  require  tenders  by  March  21  for 
materials,  &c.,  for  their  electricity  department,  including  house  service 
cable,  house  service  ard  fuse  boxes,  metors,  &c.  Forms  of  tender  from 
the  Electrical  Engineer. 

The  Council  of  the  Metroiwlitan  Borough  of  Hammersmith  invite 
tenders  for  the  ei-eetion  of  overhead  coal-conveyor,  and  brick  chimney 
shaft,  and  replating  of  steel  sheeting  of  coal  bunkera.  iSpecilications, 
&c.,  fi-om  the  borough  electrical  engineer,  Mr.  ti.  U.  Bell.  Tenders  to 
the  town  clerk,  Mr.  Leslie  Cionlon,  by  4  p.m.  March  Hi. 

Belfa!!t  Electricity  Committee  invite  tenders  for  the  supply  of  ma- 
terials and  stores,  including  cables,  wires,  lamps,  electricity  meters, 
cut-outs,  electrical  accessories,  carbon  brushes,  troughing,  joint-box 
compound,  stivet-box  frames  and  covers,  conduits,  i)ipes,  &c.  Formsof 
tender  from  the  city  electrical  engineer  (Mr.  T.  W.  Bloxam),  and  tenders 
to  the  town  clerk,  Jlr.  K.  ileyer,  by  April  4. 

LuRGAN  Urban  Council  has  received  seven  tenders  for  the  supply 
and  laj-ing  of  underground  cables,  the  lowest  being  by  the  Enfield 
Ediswan  Cable  Company,  at  £3   156,  which  has  been  accepted. 

Nelson  Council  has  accepted  the  tender  of  the  Anglo-Belgian 
Corporation  for  the  supply  of  12  sets  of  tramway  points  and  crossings 
at  £840.  Other  lirms  tendered  at  £1  740, '  ill  719  and  £1680 
respectively. 

Stepney  (London)  Council  has  purchased  from  Agricultural  and 
General  Engineers,  Ltd.,  a  l.l-ton  Garrett  electric  vehicle  at  £1,000, 
less  2J  per  cent,  for  cash.  The  Council  has  also  accepted  the  following 
tenders  :  British  Insulated  and  Helsby  Cables,  Ltd.  (lowest  tender),  for 
e.h.t.  and  T.C.L.C.  cable  ;   Sutton  &  Company  for  troughs  and  covers. 

Sheffield  Electric  Supply  Department  recently  invited  tenders  for 
plant  and  a  Gennan  firm  is  said  to  have  tendered  at  £40  000,  but  the 
lowest  British  tender  was  £100  000.  This  is  a  good  indication  of  the 
sort  of  competition  the  electrical  industrj'  may  expect  in  the  future 
unless  steps  are  taken  to  prevent  dumping. 

Gatalo^nes,  Price  Lists,  &c. 

Revised  price  lists  of  ironclad  switch  and  fuse  gear  and  of  "  Glasgow  " 
switches  have  been  issued  by  the  Midland  Electric  Manufacturing 
Co.MPANY,  Ltd.,  Barford-street,  Birmingham.  Li  nearly  alU  cases  there 
have  been  substantial  reductions  of  price,  which  have  been  rendered 
possible  by  the  company's  recent  factory  extensions  and  standardised 
methods  of  production.  In  addition  to  price  and  technical  details  of  the 
company's  manufactures,  there  are  some  good  illustrations  of  standard 
switches,  cut  outs  and  other  apparatus  for  lifting  and  power  purposes. 

The  pamphlets  and  trade  literature  issued  by  the  British  Thomson- 
Houston  CoMP.ANY,  Ltd.,  are  usually  of  a  high  order  and  contain  much 
useful  information  for  engineers  and  plant  u=ers.  Their  descriptive 
list  No.  5  600,  relating  to  automatic  control  gear  for  a.c.  and  d.c.  . 
circuits,  is  no  exception  to  the  rule.  In  a  well-printed  and  fully  illus- 
trated pamphlet  of  over  50  pages,  there  is  a  full  and  clear  description  of 
the  design  and  construction  of  the  compan3''s  systems  of  contactor  gear. 
For  d.c.  circuits  two  systems  of  current  limit  control  have  been  per- 
fected, viz.,  the  series  contactor  and  the  mechanically  interlocked  current 
limit  relay  systems.  Full  details  of  these  are  given  as  well  as  of  the  com- 
pany's current  limit  relay  for  a.c.  circuits,  together  with  excellent 
illustrations  of  standard  lines  of  equipment  for  mines,  steelworks  and 
other  industrial  power  services. 

Llanldations  and  Bankmpicies. 

A  meeting  of  creditors  of  the  Harman  Elf.ctric  Company,  Ltd.,  will 
be  held  on  March  16  at  the  office  of  the  liquidator,  Mr.  F.  M.  Jeboult,  9, 
Walbrook,  London,  E.C.4. 

A  second  dividend  of  4s.  in  the  £  has  been  declared  in  the  voluntary 
liquidation  of  Commercial  Electric  &  Accessories,  Ltd.,  and  is  pay- 
able at  Messrs'  Carter,  Sons  &.  White's,  79,  Wool  Exchange,  Ixmdon,  E.C.2. 

Ernest  Albert  Goodings,  trading  as  Goodings  &  Son,  motor  and 
electrical  engineer.  The  Grove,  WatUngton-street,  Reading,  has  been 
adjudicated  bankrupt. 

Mr.  E.  P.  Button,  Bowlalley-lane,  Hull,  has  been  appointed  trustee 
in  the  bankruptcy  of  John  Vincent  Bell,  electrical  engineer,  21, 
North  Bar,  Within,  Beverley. 

Claims  against  James  Skinner,  trading  as  Foster,  Skinner  & 
Company,  electric  fittings  dealer,  6,  South  Castle-street,  Liverpool, 
are  to  be  sent  by  March  23  to  Mr.  E.  D.  Symond,  11,  Dale-street, 
Liverpool, 


Patent   Record. 


SPECIFICATIONS  PUBLISHEDi 

Tht  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Complete  Specifications. 
17.036-14  Lederer.     Electric  gasfilled  glow  discharge  lamps.    (19/7/13.) 
17,646-14.  Lederer.     Electric   gasfilled   glow    discharge    lamps.    (25/7/13.      Addition 

to  17,036-14). 
133,700  Schroder.    Electrical  seam  welding  machines.    (30/5/18.) 
141,348  Metropolitan-Vickers  Electrical  Co.    Process  of  improving  the  magnetic 

qu.ilities  of  magnetisable  material.    (4,4/19.) 
141,352  AssiE.     Electric  furnaces.    (9;'8/17.) 

141,656  Aktiebolacet  Kvafveindustri.     Method  for  the  heating  of  material  or  the 
•jA        performance  of  chemical  processesin  electrical  furnaces,  together  witti  apparatus 
intended  therefor.    (12/4jl9.) 
143,498  Western  Electric  Co.    Telephone  systems.    (21/5/19.) 
143,929  Soc.   Anon,    des    Etaelissements    H.    Pilon.    Rectification  of  high-tension 
alternating  currents.    (9/4/19.) 
Comprises  a  system  for  obtaining  high  tension  direct  current  by  rectifying  alter- 
nating current  by  means  of  hot  cathode  electric  valves,  in  which  the  valve  of  the 
"  kenotron,"  "  tungar,"  or  like  kind  is  connected  to  a  point  (i.e.,  the  centre)  of 
the  winding  of  tl^e  high  tension  secondary  of  a  transformer,  which  has  no  difference 
of  potential  with  the  earth,  and  with  a  source  of  current  feeding  the  hot  filament 
of  the  valve,  which  source  cf  current  need  not  be  insulated  from  the  earth. 
144,698  Western  Electric  Co.    Telephone  transmitter.    (22/6/14.) 
147.804  Siemens-Schuckertertwerke  Ges.    Electric  arc  lamgs  for  searchlights  or 

projectors.     (3,4/17.) 
151,992  Metropolitan-Vickers  Electrical  Co.     Electrical  regulatorsystems.  (2/10/19 
155,230  Farmer.     Ele.tric  contact  devices.     (10/12/19.) 

156,813  B.T.-H.Co.  (G.E.  Co.).  Speed  regulation  of  electric  induction  motors.  (20/11/16.) 
156.836  Steele,  Martin  &  McCarthy.     Electric  welding.    (27/6,19.) 
156,862  Price.  Electric  heating  device  applicable  for  use  in  connection  with  cooking 

utensils  and  the   like.    (16/9/19.) 
156,868  B.T.-H.  Co.     &    Taylor.    Alternating    current    dynamo-electric    machines. 

(2,10/19.) 
156,876  BoLiTHo.    Transmitting-apparatus  for  use  in  wireless  telegraphy  and  telephony. 
(6/10/19.) 
Relates  to  appliances  for  generation  of  modulated  oscillations  for  use  in  wireless 
telephony  and  telegraphy,  in  which  a  control  circuit  containing  a  three-electrode 
value  and  a  source  of  modulating  high  voltage  supply  is  coupled  with  the  main 
generating  circuit,  which  control  circuit  is  so  arranged  that  the  reaction  produced 
thereby  acts  in  a  reverse  direction  to  that  which  sustains  the  oscillations  in  the  main 
generating  circuit  and  tends  to  oppose  these  oscillations,  the  resulting  reaction  on 
the  generating  circuit  being  thus  capable  of  being  reversed  or  reduced  with  a'  fre- 
quency depending  upon  the  modulating  high  voltage  supply  in  the  control  circuit. 

156.944  Galloway.    Portable   magnetometer.    (29/10/19.) 

156.945  Cheetham  &  Metropolitan-Vickers  Electrical  Co.  Electric  meters. 
(29/10/19.) 

156,954  Wrighton  &  Edison  Swan  Electric  Co.     Electric  bells.    (4/11/19.) 

156,995  Marks  (Oesterreichische  Siemens-Schuckertwerke  &  Regal-Patente  Ges.) 
Process  and  apparatus  for  the  electrical  transference  of  designs  in  the  textile 
arts.     (24/1/20.) 

157,000  Dixon.     Electric  lamp  mountings.    (16/2/20.) 

157,011  Watson  &  Callender's  Cable  and  Construction  Co.  Switch  and  fuse  con- 
tacts.   (13/3/20.) 

157,039  Jackson  (Sperry  Gyroscope  Co.).  Arc  lamps.  (11/7/19.  Divided  application 
on  152.411.) 

157,041  B.T.-H.  Co.  (G.E.Co).  Electric  incandescent  arc  devices.  (4/3/16.  Divided 
application  on  152,694.) 


21,595 
21,609 
21,619 
21,628 
21,641 
21,666 
21,676 
21,683 
21,684 

21.712 
21,725 
21,726 
21.735 
21.745 
21.755 
21.756 
21,766 


APPLICATIONS  FOR  PATENTS. 

July  19.  1920. 
Hale,  Pearn  &  Co.    Ceiling  roses,  &c. 

Automatic  Telephone  Mfg.  Co.     Relays  for  telephone  systems. 
Schattner.    Apparatus  for  distance  control  of  electric  switches. 
March  &  Newey.    (Conduit  fittings, 
Bridgland.    Adaptors  for  holding  arc  lamp  carbons. 
PiLLON.     Electric  clocks. 

SiEURiK.     Burning  carbon  electrodes  in  furnaces. 
Fessenden.     Signalling  through  water  or  air.    (21/7/19,  U.S.) 
Western  Electric  Co.    Telephone  repeating  circuit.    (31/7/19,  U.S.) 

July  20,  1920. 
Wall.     Amplification  of  telephone  currents.  &c. 
Satterthwaite.     Automatic  switch  for  electric  hoists,  &c. 
Cristofoletti  &  Manetti.     Incandescent  lamps. 
Riley.    Telephones. 

Green  halgh  &  Longbottom.     Electric  welding. 
Nadaud  &  Young.    Switches. 

Cherry.     Apparatus  for  electro-chemical  treatment  of  vapours. 
Revrolle  &  Harriman.    Contacts  for  fuses,  cut-outs,  &c. 


July  21,  1920. 
21.831  RocHFORD.     Electric  illuminating  devices  for  stages,  &c 
21.855  Soc.  Anon,  des  Etaelissements  L.  Bleriot.     Electro-magnets,  &c.    (31/7/19, 

Belgium.) 
21.860  La  WES.    Means  for  improving  contact  between  collectors  and  conducting  rails,  4.c. 
21,863  Sullivan  &  Joseph.    Variable  inductance  devices  for  timing,  8ic. 
21.868  Callaway.    Terminal  receivers  for  electric  wires. 
21,873  B.T-H.  Co.     (G.E.Co.)     Electric  welding  apparatus. 

21.875  Phillips  Akt.-Ges.     Magneto-electric  lamps.    (24/7/19,  Germany.) 

21.876  Phillips  Akt.-Ges.     Small  magneto-electric  machines.    (21/7/19.  Germany.) 
21.893  Siemens  Schuckertwerke.    Synchronous  machines.    (21/7/19,  Germany.) 
21,899  Igrahic  Electric  Co.    (Cutler-Hammer  Mfg.  Co.)    Switches. 

21,912  Allgemeine  Elek.  Ges.     Alternating  current  meter.     (22/7/19,  <3ermany.) 
21,914  Metropolitan-Vickers  Electrical  (^.   Wireless  receiving  apparatus.  (5/8/19,- 
U.S.) 

July  22,  1920. 
21.934  St  Helens  Cable  &  Rubber  Co.  &  Evans.     Electric  junction,  &c.,  boxes. 
21,958  Alber.     Batteries.    (26/7/19.  Switzerland.) 
21.967  Higham.     Apparatus  for  heating  water  electrically. 

21,976  Haddan  (Hall).    Control  devices  for  telephone  services       ,  ,  ,  , 

22.(X)7  Marconi's  Wireless  Telegraph  Co.    (Goldsmith).    Wireless  telegraphy  and 

telephony.  ,      . .  , 

22.018  Middleton.     Electric  signalling  devices  for  road  vehicles. 

July  23.  1920. 
22,0397Morris.     Rotary  dischargers  for  radio-telegraphy. 
22.065  Kohlmeyer.     Storage  batteries.  ,„,„„„  -    .,      ,     j, 

22.077  Scintilla.    Voltage  regulators  for  generators.    (8/8/19,  Switzerland.) 
22,084  Glaser.    Current-regulating  devices. 

July  24,  1920. 
2Z106  Stringer.    Switches.  ■  vi   ^    i    . 

22.120  Huartson  &  Lamb.    Conveying  current  to  movable  trucK,  Sc. 
22.131  Cleaver.     Electric  machines. 

22,154  Walker.     Electric-junction  boxes,  &c.      _  ,  „  .-.    ^  , 

22,160  Siemens-Schuckertv;erke.    Suspension  insulators.    (6/1/ZO,  (jermany.) 
22^168  TiLLiNoHAST.    Electrical  accommodation  indicator  for  theatres. 
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Companies'   Reports,   &c. 

AN    ATTACK    OX    ELECTRICAL    LEGISLATION. 

In  reviewing  the  year's  operations  at  the  annual  meeting  of  the  Team- 
ways,  LioHT  &  Power  Company,  Ltd.,  last  week,  the  chairman  (Viscount 
Chilston)  said  that  1920  had  been  a  difficult  year  owing  to  trade  depres- 
sion and  labour  troubles.  The  new  power  station  which  the  Leicester- 
shire and  Warwicksliire  Power  Company  had  erected  on  the  River  Avon 
to  deal  with  the  southern  portion  of' their  area  had  been  completed,  and 
their  lighting  undertaking  at  Warwick  had  for  the  last  three  months 
been  entirely  supplied  from  the  new  station,  while  the  change-over  at 
Leamington  Spa  wa«  practically  completed.  An  important  industrial 
consumer  had  also  been  connected,  and  when  all  their  motors  were  fully 
connected  their  bill  should  be  £30  000  per  aiinum.  The  central  portion 
of  the  Leicestershire  &  Warwicksliire  Company's  area  was  served  by  the 
generating  station  near  Hinckley,  and  during  the  year  considerable 
extensions  had  been  made  to  the  station.  In  the  Derbyshire  and  Not- 
tinghamshire area  only  the  minimum  extensions  of  plant  had  been  made 
in  the  power  station  to  tide  over  the  period  umtil  they  obtained  a  supply 
from  the  proposed  new  station  on  the  Trent,  but  the  high-tension  cable 
system  had  been  considerably  extended. 

Referring  to  the  Electricitj'  (Supply)  Act,  of  1919,  he  said  that,  in 
the  opinion  of  the  directors,  electrical  development  in  Great  Britain 
to-day  would  have  been  much  greater  and  the  trade  prosperity  of  the 
country  would  have  been  more  quickly  reinstated  if  the  Act  had  not  been 
passed,  and  if  the  industry  had  not  been  subjected  to  the  doubts  and 
uncertainties  caused  by  that  ill-advised  legislation.  The  Electricity 
Commissioners  had  been  given  power  to  delimit  so-called  "  electricity 
districts,"  following  upon  which  some  13  districts  had  been  mapped  out, 
included  in  those  being  the  areas  covered  by  two  of  their  companies' 
undertakings.  The  experience  in  the  two  districts  in  which  inquiries 
had  been  held  by  the  Commissioners  was  not  calculated  to  inspire  con- 
fidence as  to  the  success  of  the  working  of  the  Act.  In  their  opinion  it 
was  unfair  to  the  public  at  large,  it  was  unfair  to  the  manufacturers 
of  the  country,  and  it  was  unfair  to  those  interested  financially  and  other- 
wise in  electricity  supply  to  delay  developments  and  stagnate  the  industry 
generally  until  the  Jlinistry  of  Transport  tried  to  reconcile  irrecon- 
cilable elements  in  their  endeavour  to  set  up  reluctant  joint  electricity 
authorities.  That  policy  could  not,  in  their  opinion,  succeed.  In  one 
of  their  properties  (the  Derbyshire  &  Nottinghamshire  Electric  Power 
Company)  they  had  had  experience  of  the  power  of  the  Commissioners 
to  veto  the  erection  of  new  power  stations.  The  demand  for  electricity 
shortly  after  the  Armistice  made  it  clear  that  they  must  go  ahead  with  the 
])ower  station  on  the  Trent,  and  consequently  they  acquired  a  site 
where  we  would  have  ample  water  and  railway  facilities.  After  their 
application  for  the  erection  of  the  station  had  been  made,  the  Corpora- 
tion of  Nottingham  also  lodged  an  application  for  the  erection  of  a  new 
station  for  the  city  supply,  but  after  a  local  inquiry  the  Corporation  were 
authorised  to  erect  a  new  station  on  the  Trent,  although  they  had  no 
statutory  powers  to  supply  outside  their  municipal  boundary.  The 
chairman  of  the  Commissioners  evidently  was  guided  by  what  he  called 
pending  legislation,  and  not  by  the  law  as  it  stood  at  the  date  of  the 
inquiry.  In -a  joint  electricity  authority  the  power  company  would 
naturally  have  representation,  the  idea  being  that  the  power  company 
should  buy  all  its  requirements  in  bulk  from  the  large  central  station, 
but  such  a  station,  if  and  when  built,  would  be  under  committee  control, 
and  that  largely  municipal.  They  all  knew  that  committee  control,  with 
a  municipal  bias,  and  efficiency  did  not  go  hand  in  hand.  The  Corpora- 
tion now  intended  to  build  a  small  temporary  station,  fitted  with  second- 
liand  plant,  in  order  to  deal  with  the  crying  requirements  of  their  own 
citizens  for  electricity  long  overdue.  The  action  of  the  Commissioners 
had  resulted  in  many  years'  delay  in  providing  a  supply  of  electricity 
to  large  areas  containing  power  users  aggregating  over  200  000  H.P., 
and  to  the  ordinary  man  who  understood  the  problem  their  action  was 
inexcusable.  In  the  current  year,  the  board  were  confident  that,  unless 
there  was  any  setback,  the  net  revenue  would  show  a  substantial  increase, 
and  judging  from  the  increased  business  to  date,  they  were  of  opinion 
that  their  forecast  of  £80  000  net  earnings  by  their  companies  for  the 
current  year  was  a  fair  estimate. 


A  quarterly  dividend  of  2  per  cent,  on  the  common  stock  has  been 
declared  by  the  Canadian  Genekal  Electric  Compaky,  Ltd. 

An  interim  dividend  at  the  rate  of  7  per  cent,  per  annum  (less  tax) 
on  the  preference  shares  of  Ward  &  GoldStone,  Ltd.,  will  be  paid  on 
the  31st  inst. 

Messrs.  Lazard  Bros.  &  Company  have  purchased  £500  OOO  ii  per 
cent,  first  mortgage  debenture  stock  of  the  Newcastle-on-Tyne 
Electric  Supply  Company  at  68-35  per  cent.,  and  they  are  offering 
their  stock  for  sale  at  69  per  cent. 

The  net  revenue  of  the  Traction  &  Power  Securities  Company, 
Ltd.,  for  1920  was  £33  819  plus  £10  932  brought  forward.  The  directors 
recommend  a  dividend  at  rate  of  7s.  6d.  per  share,  carrying  forward 
£12  722,  subject  to  corporation  tax. 

The  report  of  the  National  Boiler  &  General  Insurance  Com- 
pany for  1920  states  that  the  balance  available  is  £37  193,  plus  £4  347 
brought  in,  making  £41  540,  less  £15  000  transferred  t.;  current  risk 
fund,  leaving  £26,540.  The  directors  recommend  a  di-i-idend  at  18s.  per 
share,  placing  to  investment  reserve  £6,841,  and  carrying  forward  £3,949. 

The  report  of  the  London  Electric  Wire  Company  and  Smith's, 
Ltd.,  for  1920  states  that  the  issued  capital  has  been  increased  by  final 


"alls  on  new  issue  of  preference  shares,  and  the  expenses  of  this  issue 
have  been  written  off.  £50  000  has  been  placed  to  reserve,  making 
£100  000.  The  directors  recommend  a  final  dividend  on  ordinary 
shares,  making  7^  per  cent,  for  the  year,  carrying  forward  £38  926. 

The  directors'  report  of  the  Notting  Hill  Electric  Lighting 
Company,  Ltd.,  states  that  the  available  profit  for  1920  is  £35  762. 
Depreciation,  renewal  and  reserve  fund  absorb  £3  000  ;  special  reserve 
£3  000,  and  debenture  interest,  &c.,  £12  062.  A  dividend  on  ordinary 
shares  at  rate  of  8s.  per  share,  less  tax,  is  recommended,  carrying 
forward  £3  647. 

The  Globe  Telegraph  &  Trust  Company,  Ltd.,  has  declared  a 
quarterly  interim  dividend  of  53.  per  share  on  the  old  and  new  ordinary 
shares  (tax  free).  It  is  further  proposed  that  the  sum  of  48.  8d.  per  share, 
being  interest  at  rate  of  10  per  cent,  (tax  free),  in  respect  of  the  instal- 
ments paid  on  the  new  ordinary  shares,  be  paid  on  the  new  ordinary 
shares. 

The  net  profit  of  Davis  &  Timmins,  Ltd.,  for  1920  (including  £43  627 
brought  forward),  after  ajlowingfordepreciation,  etc,  was  £79  069.  After 
placing  to  general  reserve  £2  000  and  to  income  tax  £8  183,  the  directors 
propose  a  balance  dividend  at  rate  of  10  per  cent,  per  annum  on  the 
ordinary  shares,  making  8  per  cent,  per  annum,  and  a  bonus  of  17  per 
cent.,  tax  free,  carrying  forward,  subject  to  special  taxation,  £55  535. 

It  is  announced  that  the  122,440  £1  ordinary  shares  of  the  River  Plate 
Electeicity^  Company,  Ltd.,  which  were  issued  in  May  last,  have  been 
converted  into  ordinary'  stock.  The  greater  part  of  the  company's  claim 
against  the  German  Transoceanic  Electric  Company  (of  Berlin)  for 
arrears  of  interest  and  amortisation  on  the  5  per  cent,  obligations  has 
been  received  through  the  Clearing  House  for  Enemy  Debts. 

The  net  revenue  account  of  the  Oxfoed  Electric  Company,  Ltd.,  for 
1920,  inclusive  of  £188  brought  forward,  shows  an  amount  to  credit  of 
£11  779.  After  providing  for  debenture  and  sundry  interest  and  capital 
issue  expenses,  the  balance  available  is  £8  315.  The  directors  recommend 
a  dividend  at  rate  of  6  per  cent,  pet  annum  on  the  ordinary  share  capital. 
A  sum  of  £457  has  been  placed  to  reserve  and  £1,120  has  been  written  off 
in  respect  of  obsolete  plant,  leaving  a  balance  forward  of  £108. 

The  profit  of  the  Chelsea  Electricity  Supply  Company,  Ltd., 
for  the  year  1920  was  £41  874,  and  with  £1  523  brought  forward,  plus 
interest  (£2  159),  the  total  is  £45  556.  It  is  proposed  to  place  £17  312 
to  credit  of  renewals,  depreciation  and  contingencies  reserve,  to  write 
off  the  cost  of  extinction  of  founders'  shares  (£2  178),  to  write  off  invest- 
ments (£2  925),''and  to  pay  a  final  dividend  on  the  ordinary  shares  of 
32  per  cent.,  making  6  per  cent,  for  the  year,  leaving  to  carry  forward 
£2  250. 

The  net  profit  of  Clarke,  Chapman  &  Company,  Ltd.,  for  the  past 
vear,  after  providing  for  debenture  interest  and  other  charges,  was 
£107  216,  to  which  was  added  £26  650  brought  forward,  making  £123  766. 
With  the  dividends  paid  in  June  last  year,  and  the  depreciation,  &o., 
deducted,  the  balance  is  £82  069.  The  directors  recommend  final 
dividends  on  the  preference  shares  at  the  rate  of  7  percent,  and  on  the 
ordinary  shares  of  Is.  6d.  per  shar-e,  placing  to  reserve  £20  000,  and  to_ 
reserve  account  for  income  tax  £12  000,  leaving  to  carry  forward  £14  819. 

Sir  .John  Cowan,  who  presided  over  the  annual  meeting  of  Bruce 
Peebles  &  Company,  Ltd.,  last  week,  congratu'ated  the  shareholders 
on  the  success  achieved  during  the  past  year.  Allowing  for  advance  in 
prices  of  all  engineering  commodities,  the  actual  orders  for  1920  were 
more  than  double  the  best  pre-war  year  of  the  company,  and  orders  were 
continuing  to  come  in  steadily.  Referring  to  the  proposal  to  issue  the 
balance  of  the  share  capital  at  par,  less  a  commission  of  10  per  cent.,  he 
said  he  thought  it  was  a  fair  offer,  and  that  the  director's  were  pr-epared  to 
take  up  their  full  shares. 

The  profit  of  the  Lancashire  United  Tramways,  Ltd.,  for  1920 
was  £50  852.  Receipts  increased  £50  838  and  expenditure  £60  682, 
The  Liverpool  &  Prescot  Light  Railway  having  been  sold  to  Liverpool 
Corporation,  the  owning  company  has  been  liquidated  and  proceeds  of 
liquidation  paid  over  to  tnistees  for  prior  lien  debenture  stockholders, 
who  have  applied  them  to  pur-chase  of  prior  lien  debenture  stock  of 
United  Company  amounting  to  £47  329.  Liquidation  of  New  St.  Helens 
&  District  Trarnways  Company  has  also  been  completed,  and  £71  522 
in  respect  of  shares  standing  in  books  at  £16  642  was  received  from 
liquidators,  surplus  being  placed  to  depreciation  account.  Interest 
and  dividends  received  from  operating  companies,  together  with  motor 
coach  and  sundry  receipts,  amounted  to  £64  469.  After  deducting 
interest  on  prior  lien  debenture  stock  and  expenses,  there  remains  a 
balance  out  of  which  full  interest  of  5  per  cent,  will  be  paid  on  the 
second  mortgage  debenture  stock  for  1920,  the  £2,416  remaining  being 
carried  to  depreciation.  There  is  also  a  balance  on  year's  working  of 
operating  companies,  after  payment  of  interest  and  dividends,  of 
£24  289. 

The  d'rectors  of  the  Kensington  &  Kniohtsbridge  Electric  Light- 
ing Company,  Ltd.,  states  that  during  1920  the  number  of  houses  and 
shops  connected  increased  by  228  (from  5  409  to  5  637),  and  the  energy 
consuming  devices,  calculated  in  lamps  of  30  W  consumption,  by 
38  519  from  603  219  to  641  738  (18  096  to  19  252  kW.  The  number  of 
units  sold  was  5  810  662,  and  the  net  profit  for  the  year  available  for 
dividends  is  £16  344.  Adding  £1  223  brought  forward  and  deducting 
the  interim  dividends  paid  during  the  year  (at  rate  of  8  per  cent,  per 
annum  on  the  ordinary-shares,  6  per  cent,  on  the  first  preference  shares 
to  June  30,  and  5  per  cent,  per  arxnura  on  the  second  preference  shares  to 
Sept.  30,  amounting  to  £7  575)  the  balance  is  £9  992.  The  second  half- 
year's   dividend   on   the   fir-st  preference   shares   absorbed  £1  500,   and 
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provision  for  the  ilivi<lcml  on  the  acioiul  prcfpronce  bliarps  amniiiitcd 
to  £625,  Icavine  a  lialance  of  £7  807.  Out  of  this  tho  board  if  commend 
l>ayment  of  a  dividend  at  the  rate  of  10  per  cent,  per  nnnnm  for  the  last 
liaif-year,  which  will  absorb  £5  2.)0.  makinj;  with  tho  interim  dividend 
aln-ftdy  paid  il  per  cent.-  for  the  year  on  tho  ordinary  shares,  leaving  to 
Ik>  carried  fonvard  £2  017. 

The  Electricity  (Supply)  (No.  2)  Bill,  which  is  likely  to  be  introduced 
aiiain,  is  said  ti)  need  amendment  in  certain  particulars  to  meet  the  in- 
terests of  ejdsting  undertakers.  The  company  is  acting  with  the  majority 
of  the  London  conipanies.  and  with  tho  London  County  Coimcil  and  the 
•  ''■nforence  of  Local  Authorities,  in  preparing  a  technical  scheme  for 
improving  the  electricity  supply  organisation  in  Greoter  liOndon.  The 
important  admintetrative  and  financial  conditions  which  slioidd  govern 
the  creation  and  imwers  of  a  .luint  Eloetrieity  Authority  are  having  the 
iiir<ful  consideration  of  the  Associated  Companies. 

Tho  directors'  report  of  the  County  of  London  Electric  Supply 
.('oMi'.vNv,  Ltd.,  states  that  the  net  capital  expended  during  1920  on 
account  of  thecompany'8districtsamountedto£2!l.'5  821.  The  net  total 
ex|)enditure  up  to  Deo.  31  last  amounted  to  £2  734  002.  After  deducting 
generation  and  distribution  costs,  repairs,  rents,  rates,  i-c,  the  year's 
rcvenue  was  £244  254,  and  with  £19  188  brought  forward  the  amount 
available  is  £263  442.  Deducting  intei-est  on  the  first  and  second  deben- 
ture stock  and  on  temporary  loans  (£53  751),  amount  written  off  pre- 
liminarj-  expenses  (£8  972),  amount  carried  to  reserve  for  depreciation 
(£50  000)  and  amount  carried  to  general  reserve  (£62,500),  the  balance 
for  distribution  is  £88  218.  Interim  dividends  for  the  half-year  ending 
June  have  been  paid  on  the  6  per  cent,  fully-paid  preference  shares 
and  on  the  ordinary  shares  at  the  rate  of  5  per  cent,  per  annum,  absorbing 
£26  876  and  leaving  for  further  distribution  £61  342.  The  directors  now 
recommend  that  a  furtlier  dividend  on  the  6  per  cent,  preference  shares 
aiul  a  further  dividend  on  the  fully-paid  ordinarj-  shares  for  the  half-year 
ended  Dec.  31,  1920,  at  the  rate  of  11  per  cent,  per  annum,  be  declared, 
making  8  per  cent,  for  the  j-ear,  the  balance  being  £18  .595  lis.  7d. 

The  board  record  with  ifgret  the  death  of  Mr.  Francis  E.  Savory,  one 
of  the  original  directors,  and  since  the  last  report  Sir  Ernest  Hiley  and 
Sir  (luy  (iranct  resigned.  Lord  Gainford  and  Lieut.-Col.  Sir  Frederick 
Hall  have  been  appointed  to  the  board,  and  the  deputy  chairman  (Sir 
Harry  Renwick)  has  been  appointed  chairman  and  managing  director 
of  the  company.  In  order  to  comply  with  the  requirements  of  the  Elec- 
tricity (Supply)  Act,  1919  application  was  made  earlj-  last  year  to  the 
Electricity  Commissioners  for  their  consent  to  the  company  proceeding 
with  the  erection  of  its  proposed  generating  station  at  Barking,  but  the 
Commissioners  have  decided  to  defer  the  matter  until  after  March  31, 
1921,  by  which  date  schemes  have  been  invited  by  them  covering  the 
conBtitution  of  a  Joint  Electricity  Authority  for  the  London  and  Home 
Counties  Electricity  District.  An  extraordinary  general  meeting  has 
been  convened  at  the  conclusion  of  the  ordinary  general  meeting  for 
considering,  and,  if  thought  fit  approving,  a  Bill  introduced  by  the 
Company  for  facilitating  the  erection  of  the  proposed  generating  station 
at  Barking,  in  tho  event  of  the  consent  of  the  Electricity  Commissiouers 
being  obtained.  The  applications  received  during  the  past  yearamounted 
to  the  equivalent  of  5  678  k\V,  making  the  total  at  Dec.  31  last  87  902  kW. 
The  total  units  sold  were  49  553  223,  against  42  487  672  in  1919,  and  the 
number  of  consumers  has  increased  from  31  390  to  34  764. 

As  to  the  associated  companies,  the  directors  of  tho  South  London 
Electric  Supply  Corporation  have  declared  a  final  dividend  on  the 
ordinary  shares  of  that  company  at  the  rate  of  9  per  cent,  per  annum 
^ making  7  per  cent,  for  the  year),  and  the  directors  of  the  Bournemouth 
&  Poole  Electricity  Supply  Company  have  declared  a  final  dividend  on 
the  ordinary  shares  at  the  rate  of  7  per  cent,  per  annum,  making  6  per 
cent,  for  the  year.  The  Coatbridge  &  Airdrie  Electric  SuppI}'  Company 
continues  to  progress. 

The  directors'  report  of  the  ClTY  oP  London  Electric  Lighting 
Company,  Ltd.,  states  that  the  capital  expenditure  during  1920  was 
£176  451,  and  after  deducting  the  amount  written  off  the  net  expenditure 
is  £2  112  058.  The-  total  of  the  reserve  funds  is  £371  574.  The  total 
revenue  for  1920  was  £056  093.  Deducting  expenses  of  generation  and 
distribution  (£275  13tl),  repairs  and  maintenance  of  buildings,  machinery, 
&c.  (£26  381),  street  lighting  expenses  (£10  274)  and  rent,  rates,  taxes, 
management  expenses  and  special  charges  (£126  347),  the  balance  is 
£217  901,  and  with  £23  050  brought  fonvard,  the  total  available  is 
£241011.  -After  paying  interest  on  loans  from  bankers,  and  on  the 
first  and  second  debenture  stock  for  tho  year  (£213  636),  transferring 
£85  378  to  reser\-e  and  contributing  £2  725  to  the  Employees'  Provident 
and  Benevolent  Funds,  &c.,  the  amount  available  is  £109,633. 

The  voluntary  deposit  scheme  of  employees  continues  to  be  highly 
successful,  and  at  the  end  of  the  year  the  total  amount  deposited  was 
£.30  887.  The  directors  do  not  consider  it  in  the  interest  of  tho  share- 
holders to  put  fonvard  a  scheme  for  the  reorganisation  of  electricity 
supply  in  London,  but  they  have  expressed  to  the  Commissioners  their 
willingness  to  give  their  assistance  to  the  Companies  and  authorities 
which  are  preparing  a  scheme,  provided  its  general  outlines  are  such  as 
can  be  accepted  by  the  Company. 

The  construction  work  in  preparation  for  the  erection  of  additional 
turbo-alternators  and  boilers  has  been  actively  proceeded  with,  but  the 
))lant  itself,  although  promised  last  Septemljer  and  October,  has  not  been 
delivered  owing  to  labour  and  other  troubles.  The  Bankside  Finance 
and  Industries,  Ltd.,  has  been  formed  with  an  authorised  share  capital 
of  £250  000  (tho  whole  of  which  will  be  held  by  tho  City  Company), 
has  taken  or  will  take  over  the  vnrioog  properties  and  surj)lo»  assets 
not  required  by  the  City  Company  as  undertakers  under  the  provisional 
orders  and  Electric  Lighting  Acts,  and  \rill  develop  the  same  and  carry 


on  other  supplementary  business.  An  early  issue  of  capital  has  become 
necessary.  The  borrowing  powers,  which  are  limited  to  £900  000,  have 
been  exercised  to  tho  extent  of  £800  000,  but  the  balance  of  £100  000 
4J  per  cent  debenture  stock  cannot  Ix;  issued  to  advantage  at  present. 
It  is  imperative  to  enlarge  tho  borrowing  powers,  and  the  directors  propose 
that  they  be  empowerc<l  to  borrow  up  to  the  amount  of  tho  subscribed 
capital  for  the  time  being. 

Presiding  over  the  annual  meeting  of  the  Midland  Eckctrio  Cor- 
POR.VTION  FOB  PowKR  DISTRIBUTION,  LTD.,  last  Week,  the  chairman 
(.Mr.  .Janies  Taylor,  J.  P.)  stated  that  in  sjiitc  of  the  difliculties  and 
anxieties  arising  from  the  continued  increases  in  the  cost  of  fuel,  wages 
and  from  labour  troubles,  the  profit  for  1920  was  larger  than  that  of 
any  previous  year,  ow^ing  to  the  expansion  of  their  business.  The  net 
revenue  was  £109  419,  an  increase  of  £19  981.  and  with  £14  279  brought 
forward  after  settling  the  excess  profits  duty  to  the  end  of  1919,  the 
amount  available  was  £123  699,  which  i!  wag  proposed  to  allocate  as 
set  out  in  the  directors"  reiKJrt.,  leaving  £48  198  to  be  dealt  with.  It 
was  proposed  to  jiay  a  further  dividend  of  0  ])er  cent,  on  the  old  ordinary 
shares  (making  10  per  cent,  for  th?  year)  and  also  to  pay  a  dividend 
e(|ual  to  10  per  cent,  per  annum  on  tlio  new  shares  issued  in  July  last. 
Tliat  would  leave  a  balance  to  earrv'  forward  of  £36  486,  subject  to 
excess  profits  duty  for  1920.  A  public  utility  company  such  as  that 
must  necessarily  alwaj'S  be  spending  fn>sh  capital  to  meet  the  demands 
upon  it,  and  during  t)ie  year  they  had  expended  £80  1.58  and  had 
commitments  of  approximately  £1.50  000.  In  order  to  meet  that  an 
issue  of  £130  000  in  £1  ordinary  shares  had  been  made  in  .July. 

After  analysing  the  accounts  Mr.  Taylor  said  that  the  delay  in  the 
delivery  of  new  plant,  ordered  in  March,  1919,  had  been  most  un- 
fortunate, as  the  company  had  been  unable  to  connect  up  many  con- 
sumers who  urgently  desired  a  supply  of  power.  Referring  to  the 
division  of  the  country  into  electrical  areas,  he  said  it  was  proposed  to 
divide  the  Midlands  into  north-west,  south-west  and  eastern  areas, 
and  the  company's  territory^  had  been  provisionally  fixed  by  the  Elec- 
tricity Commissioners  as  partly  in  the  north-western  and  partly  in  the 
south-western  districts.  Objections  to  the  separation  of  tho  company's 
supply  area  in  that  way  had  been  lodged.  Despite  bad  t  lade,  the  demand 
for  electric  energy  still  continued,  and  the  question  of  ordering  further 
plant  was  before  the  directors.  For  the  first  few  years  the  company's 
progress  had  been  slow,  but  the  position  improved  considerably  about 
1911.  In  that  year  the  capital  expended  was  £474  461,  the  gross 
revenue  £43  1.59,  and  the  net  profit  £2,500  ;  they  sold  10  254  412  units, 
but  there  was  no  dividend.  In  1920  the  capital  expended  had'  been 
£846  828.  the  gross  revenue  was  £331  518,  the  net  profit  £83  278,  the 
units  sold  being  38  341  675,  and  the  ordinary  dividend  10  per  cent. 

In  conclusion,  he  thanked  Mr.  Sales,  the  secretary,  and  Mr.  Parkinson, 
the  chief  engineer,  who  for  the  last  20  years  had  rendered  yeoman  service 
to  the  company,  who  did  not  mind  working  when  trade  was  bad,  and 
had  worked  harder  when  tilings  were  more  prosperous. 

NcM^  Companies. 

The  following  list  has  been  compiled  from  information  supplied  to 
us  by  Messrs.  Jordan  &  Sons,  Ltd.,  Company  Registration  Agents, 
Chancery -lane,  London,  W.C.  2  : — 

EDGAR  PHILUPS,  LTD.  (173  245).— Reg.  Feb.  17.  Capital  £7  000 
in  £1  shares,  to  acquire  and  carry  on  business  of  sanitar*'  and  electrical 
engineer,  &c.  Directors  :  E.  Phillips,  A.  E.  Diment  and  Hanrietta 
Hayman.     Reg.  oHice  :  62,  Church-street,  West  Hartlepool. 

HORSA  ELECTRICAL  CONTRACTING  COMPANT.  LTD.  (173  346).— Reg. 
Feb.  24.  Capital  £1  000  in  £1  shares,  to  carry  on  the  business  of  mecha- 
nical and  electrical  engineers.  Directors  :  H.  T.  C.  F.  Jalirk,  E.  J.  B. 
Be  van  and  S.  T.  Weaver.     Reg.  office  :   112,  Horsa-road,  Erith. 

JONES  BROTHERS  (LLANGOLLEN)  LTD.  (£173  348).— Reg.  Feb.  24, 
capital  £14  000  in  £1  shares,  to  acquire  and  carry  on  business  of  manu- 
facturei-s  and  repairers  of  and  dealers,  in  motor  conveyances,  electrical 
and  general  engineers.  Directors  :  E.  Denby-.Jones  and  J.  O.  Jones. 
Reg.  office  :  Berwyn -street,  Llangollen,  Denbigh. 

LEEDS  BATTERY  COMPANF,  LTD.  (173  325). — Beg.  Feb.  23.  Capital 
£1  500  in  £1  shares,  to  carry  on  business  of  dealers  in  and  manufacturers  of 
electric  batteiies.  Directors  :  J.  H.  Firth,  S.  Hawkins,  E.  B.  Barrett, 
C.  E.  Sheard  and  G.  Higginbottom.  Keg.  office  :  44,  Silver  Ro3d  Hill, 
Wortley.  Leeds. 

J.  B.  MIDGLEY,  LTD.  ( 173  285).— R«g.  Feb.  22,  Capital  £500  in 
£1  shares,  to  carry  on  business  of  electricians,  electrical  and 
mechanical  engineers.  Directors :  J.  B.  Midgley,  J.  J.  Tanner,  F. 
.Jolmson  and  P.  E.  Gallogher.  Keg.  office  :  20,  Caledonian-road,  King's 
Cross,  X.  1. 

ROADRAILS,  LTD.  (173  291).— Reg.  Feb.  22.  Capital  £600  000  in 
£1  shares,  to  acquire  inventions  for  any  light  railway,  road  raUway, 
tramway  or  other  means  of  communication  or  convcj-ance  by  any  looo- 
tractor  or  other  system.  Directors  :  R.  S.  Stronach  and  A.  D.  Borton. 
Reg.  office  :   1,  Dover-street,  W.  1. 

THREE  STAR  ACCUMULATORS:  LTD.  (173  287).— Reg.  Feb.  22. 
Capital  £3  OOU  in  10s.  shares,  to  carry  on  business  of  mechanical  and 
electrical  engineei-s.     Reg.  office  :  .54,  Redcross-street,  E.C.  2. 

WOOD  &  LAMBERT,  LTD.  (173  335).— Reg.  Feb.  23.  Capital  £7  500 
in  6  00()  preference  andl  .500deferred  £1  shares,  to  acquire  and  carry  on 
business  of  automobile,  mechanical,  electrical  and  general  engineers. 
Directors:  T.  Wood  .nnd  B.  Harris.  Reg.  office:  13^  Old  Burlington- 
street,  W.  1. 
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Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics  "  :  "  Air  Estimates  "  ;  and  "  Instruments  for  Meas- 
uring Engine  Clearance  Volumes." 

"  The  Cabinet  Maker  "  ;  "The  Decoration  of  Furniture"  ;  "  National 
Furnishing  Trades'  Convention  "  ;  and  "  Measured  Drawings  of  Furni- 
ture from  the  Victoria  and  Albert  Museum." 

"  Chemical  Age  "  :  "  Rubber  Chemistry  and  Technology,"  by  Dr. 
PhiUp  Schidrowitz  ;  and  Mr.  Paul  Kestner's  visit  to  the  Society  of 
Chemical  Industry. 

"  Farm  and  Home  "  :  "  Government  and  Wheat  Prices  "  ;  "  The 
True  Treasure  of  the  Nation  "  ;   and  "  Scientific  Agriculture." 

'■  The  Fruit-Grower  "  :  Sir  Daniel  Hall  on  "  Research  "  ;  Dinner  of 
the  British  Growers'  Federation  ;   and  "  Mushroom  Pests." 

'  Gardening  Illustrated  '  :  "  Brooms  for  Present  Planting  "  ;  Apple 
Yorkshire  Leening  (illustrated)  ;  and  "  Irises  of  the  Reticulate  Group  " 
(illustrated). 

"Hardware  Trade  Journal":  "Hardware  in  the  Making:  The 
Manufacture  of  HoUow-ware  "  ;  "  Special  Leather  Goods  Articles  "  ; 
and  "  Institute  of  Metals  Meeting." 


Forty  Years  A^o. 

(The  Electrician,  March  12,  1881.) 

The  Crompton  Light  at  Glasgow. — Two  more  of  these  lights  are,  we 
believe,  about  to  be  erected  in  George  Square,  Glasgow. 

The  Exhibition  at  Paris. — The  Council  of  the  Society  of  Telegraph 
Engineers  has  nominated  a  committee  which  will  give  every  information 
relating  to  the  forthcoming  Electrical  Exhibition  at  Paris. 

Telephone  at  Ipswich. — Permission  has  just  been  granted  to  Messrs. 
E.  R.  and  F.  Turner  to  establish  telephonic  communication  between 
their  fotmdry  and  a  branch  office.  The  wires  are  overhead.  Messrs. 
Rainsome  of  the  same  town  have  the  telephone  in  use  at  their  works. 

A  New  Electrical  Contemporary. — The  first  issue  is  announced  for 
the  15th  of  this  month  of  "  L'Electricien,"  under  the  direction  of  MM. 
Vignes  and  Cyon.  It  will  be  published  by  M.  Masson,  of  Paris.  Our 
contemporary,  "  L'Electricite,"  points  out  that  the  above  title  clashes 
with  our  own,  which  is  unfortunate. 

Better  than  Land  League  Meetings. — ^Mr.  J.  R.  Holmes,  of  London, 
formerly  engineer  of  the  Orkney  and  Shetland  telegraphs,  recently 
lectured  on  electricity  and  its  applications  at  Ballymena,  near  Belfast. 
We  venture  to  think  that  tliis  is  better  food  for  the  multitude  than  they 
have  been  accustomed  to  of  late. 


Prices  of  Metals,  Ghemicalsi  &c. 

Tuesday,    Mar  8. 

Copper —                                                  Price.  Inc.  Dec. 

Best  selected per   ton     £70     0     0  —  £10     0 

Electro  Wirebars £72     0     0  —  3     0     0 

H.C.  wire,  basis    ...   per  lb.         Os.  Iljd.  —  |d. 

Sheet „             Is.     OJd.  —  |d. 

Phosphor-bronze  Wire  {Telephone)— 
Phosphor-bronze 

wire,  basis      ,           Is.     3Jd.  —  |d. 

Brass  60/40— 

Rod,  basis     Os.     8Jd.  —  — 

Sheet,  basis   „           Is.     Ijd.  —  — 

Wire,  basis     „           Is',     ijd.  —  — 

Pig  Iron — 

Cleveland  Warrants    per  ton      £7  15     0  —  £3    5     0 
Galvanised         steel 

wire,  basis  8  SWG        „          £29     0     0  —  — 

Lead  Pig — 

EngUsh £20     0    0  £0  10  0            — 

Foreign  or  Colonial          „          £18     2     6  £0  12  fi             — 

Tin — 

Ingot „         £1.53     0     0  —  £7     0     0 

.  Wire,  basis    per  lb.       2s.     Ijd.  —  Id. 


Copper  Sulphate. — Per  ton  £35. 
Boric    Acid    (Crystals). — Per   ton 

£74. 
Sodium  Bichromate. — Per  lb.  lOd. 
Sodium  Chlorate. — Per  lb.  4|d. 


Salammoniac. — Per  cwt.  100s.-95a. 
Sulphur  (Flowers).— Ton  £14  10s. 
„       (Roll-Brimstone). — Per  ton 
£14  10s. 
Sulphuric    Acid    (Pyrites,  168)".— 
Per  ton,  £9  17s.  6d. 
Rubber. — Para  fine,  Os.  11  Jd.  ;  plantation  1st  latex.  Is  OJd.  lb. 
The  metal  prices  are  suppUed  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  prices  by  Messrs.  W.  T.  Henley's  Telegarph  Works 
Company,  Ltd. 

The  Editorial,   Advertisement  and   Publishing   Offices   of    "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.CA.    Telegrams 
Benbrotric,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rale-i  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 


Arrangements  for  the  Week. 

FRIDAY,  March  11th  (today.) 

Physical  Society. 
5  p.m.     At   the   Imperial   College   of   Science,   South   Kensington, 
London,    S.W.     Si.xth    Guthrie    Lecture    on    "  Some    Recent 
Apiilications  of  Interference  Methods,"  by  Prof.  A.  A.  Michel- 
son. 

University  of  London. 
5.30  p.m.     At   the   Institution   of  Civil   Engineers,   Great   George- 
street,    London,    S.W.     Lecture   III.,   "  Industrial   Hydraulic 
Engineering,"  by  Prof.  Luigi  Luiggi,  D.Sc. 
Institution  of  Electrical  Engixeeks. — Students'  Section. 
6.30  p.m.     At  King's  College,   Strand,   London,   W.C.     Paper  on 
"  Some   Recent   Developments   in   Converting   Machinery  for 
Small  Sub-stations,"  by  Mr.  J.  A.  Broughall. 
Institution  of  Electrical  Engineers. — Scottish  Centre  Students' 

Section. 
7.30  p.m.     At    the    Royal    Technical    College,    Glasgow.     Annual 
General   Meeting   and   Paper   on   "  Machinery   Operations   in 
Automobile  Construction,"  by  Mr.  R.  J.  Hird. 
North-Ea-st  Coast  Institution  of  Engineers  and  Shipbuilders. 
7.30  p.m.     At  the  Literary  and  Philosophical  Society,  Westgate- 
road,    Newcastle-on-Tyne.     Paper    on    "  Marine    Diesel    and 
Marine  Oil  Engines,"  by  Mr.  K.  0.  Keller. 

Junior  Institution  of  Engineers. 
8  p.m.     At    39,     Victoria-street,     London,     S.W.     Lecturette    on 
"  Electrical  Drive  in  the  Cotton  Trade,"  by  Mr.  A.  T.  McGuire. 
Electro-Harmonic  Society. 
8  p.m.     At    Cannon-street    Hotel,    London,    E.C.     Last    Smoking 
Concert  of  the  Season. 
SATURDAY,  March  12th. 

Royal  Institution. 
3p.m.     At  Albemarle-street,   London,   S.W.     Lecture   on   "Elec- 
tricity and  Matter,"  by  Sir  Ernest  Rutherford,  F.R.S.    Lecture 

Birmingham  and  District  Electric  Club. 
7  p.m.     At  Grand  Hotel,  Colmore  Row,   Binningham.     Paper  on 
"  Common  Sense  Methods  of  Recording  Costing  and  Progress 
in  Shop  Management,"  by  Mr.  H.  C.  Young. 
MONDAY,  March    14th. 

Institution   of   Electrical   ExgineekS. — North-EaStekn    Centre. 
7.15  p.m.     At  Armstrong  College,  Newcastle-on-Tyne.     Discussion 
on  Various  Regulations  of  the  Electricity  Commissioners  for 
Electricity  Supply,  to  be  ojjened  by  Mr.  C.  Vernier. 
Institution  of  Electrical  Engineers. — Duntee  Sub-Section. 
-j. 30 p.m.     At  University  College,  Dundee.     Lecture  on  "  Shipyard 
Electrical  Equipment,  with   Special   Reference  to    Contactor 
Switchgear,"  by  Mr.  H.  R.  Griffiths. 

Royal  Society  of  Arts. 

5  p.m.     At  John-street,  London,  W.C'.     Lecture  on  "  X-Rays  and 

their   Industrial   Applications,"    by   Major   G.    W.    C.    Kaye. 
(Lecture  II.) 
TUESDAY.   March    15th 

University'  of  London. 
5.30  p.m..     At   the   Institution   of  Civil   Engineers,   Great   George- 
street,    London,    S.W.     Lecture    IV.,    "  Industri^il    Hydraulic 
Engineering  "  (continued),  by  Prof.  Luigi  Luiggi,  D.Sc. 
WEDNESDAY,  March   16th. 

University  of  London. 
5.30  p.m.     At  the   Institution   of  Civil   Engineers,   Great   George- 
street,  London,  S.W.     Lecture  V.,  "  Transportation  Engineer- 
ing," by  Prof.  Luigi  Luiggi,  D.Sc.  ■ 
Institution  of  Electrical  Engineers,  Wireless  Section. 

6  p.m..     At  the  Institution  of  Mechanical  Engineers,  Storey's  Gate, 

London,  S.W.  Paper  on  "  The  Effect  of  Electron  Emission  on 
the  Temperature  of  the  Filament  and  Anode  of  a  Thermionic 
Valve,"  by  Mr.  G.  Stead,  and  "  On  Some  Thermionic  Tube 
Circuits  for  Relaying  and  Measuring,"  by  Miss  W.  A.  Leyshon 
and  Dr.  W.  H.  Eccles,  F.R.S. 

Institute  of  Cost  and  Works  Accountants. 

7  p.m.     At  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn 

Buildings,  London,  W.C.  Lecture  on  "  Some  Observations 
on  the  Proposed  Amendments  of  the  Workmen's  Compensation 
Act,  1906,"  by  Mr.  H.  G.  Simmons. 

Industrial  League  and  Council. 
7.30  p.m.     At   Caxton   Hall,   London,   S.W.     Lecture  on   "  Some 
ObUgations  of  Industry  to  Labour,"  by  Mr.  T.  W.  Casey,  M.P. 
Institution  of   Electrical   Engineers. — S.  Midland   Centre. 

7  p.m.     At  the  University,  Edmund-street,  Birmingham.     Lecture 

on  "  Possibilities  of  Power  Production,"  by  Prof.  F.  W.  BurstalL 
THURSDAY,  March   17th 

Institution  of  Electrical  Engineers. 
6  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 
London,    S.W.     Paper    on    "  The    Long-Distance    Telephone 
System  of  the  United  Kingdom,"  by  Sir  William  Noble. 
Illuminating  Engineering  Society. 

8  p.m.     At  the  Royal  Society  of  Arts,  John-street,  London,  W.C. 

Discussion  on  "  Motor  Car  Headlights  :  Ideal  Requirements 
and  Practical  Solutions,"  opened  by  Major  A.  Garrard. 
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Notes. 


The  New  Telephone  Enquiry. 

A  CONTEMPORARY  heads  its  announcement  of  the  appoint- 
ment of  the  hxtcst  committee  to  consider  British  telephone 
organisation,  adntinistration  and  charges,  "  A  Rei^resentative 
Select  Committee."'  And  while  this  is  literally  true,  a  perusal 
of  the  names  immediately  suggests  the  question — represen- 
tative of  what  ?  For  one  thing  is  obvious,  the  Committee 
is  certainly  i.ot  representative  of  anything  that  can  be  called 
engineering  or  electricjl  interests.  With  the  exception  of 
Mr.  Alexander  Richardson,  whose  connection  with  engi- 
neering is  mainly  on  the  mechanical  and  civil  sides,  and  pos- 
sibly Capt.  A.  MoREiNG,  there  is  no  one  who  can  be  described 
as  knowing  much  about  the  technical  side  of  telephony.  Nor 
is  there  anyone  who  is  acquainted  with  the  difficulties  of 
supplying  telephone  facilities  as  distinct  from  the  difficulties  of 
using  them.  The  committee  is,  in  fact,  composed  of  the  usual 
legal  elements  with  a  sprinkling  of  Labour,  and  includes  one 
representative  of  the  co-operative  movement,  of  a  chartered 
accountant  and  a  distinguished  general  It  is  a  little  hard 
to  see  how  such  a  body  can  satisfy  the  desires  of  those  who 
wish  the  neghgences  and  ignorances  of  the  Post  Office  telephone 
department  exposed  with  all  the  deftness  of  a  surgeon,  and  the 
cause  that  are  preventing  its  proper  development  as  skilfully 
removed. 


The  Lines  of  Approach. 

We  are  not  therefore  surprised  to  find  that  both  the  Middle 
Classes  Union  and  the  National  Union  of  Manufacturers 
are  seeking  representation  on  the  Committee.  But  there  are 
arave  difficulties  in  the  way  of  such  a  course.  Only  Members 
of  ParUament  can  sit  on  a  Select  Committee,  and  though  the 
Committee  in  this  case  has  exceptional  powers  to  appoint 
from  outside  such  persons  as  it  may  think  fit  for  the  purpose 
of  obtaining  expert  information  or  advice,  these  outsiders 
will  have  no  vote  and  no  authority  to  examine  witnesses 
except  through  a  member  of  the  Committee,  at  best  a  cum- 
bersome and  unsatisfactory  process.  This  precedent  of 
enlisting  outside  help  is  therefore  not  so  great  a  move  for- 
ward as  has  been  represented,  and  its  value  or  otherwise  will 
entirely  depend  on  the  attitude  which  the  Committee  generally 


take  up  towards  expert  as.sistance.  There  is  still  a  great  deal 
of  "  expertophobia  "  in  official  quarters.  Nevertlie.less.  it  is 
certain  that  if  the  ojierations  of  the  Post  Office  telephone 
department  are  to  be  examined  in  that  unbiased  and  informed 
way  which  only  can  lead  to  useful  results,  the  fullest  use  must 
be  made  of  the  expert  advice  available,  and  thos(^  chosen  to 
assist  the  Committee  must  be  given  within  the  limits  of  the 
rules,  of  the  procedure  the  widest  scope  for  obtaining  the  infor- 
mation they  require  and  of  putting  their  views  forward.  If  this 
is  not  done  this  Committee  will  "give  no  more  satisfaction 
than  its  predecessors. 

Electricity  v.  Gas. 

Th  :•;  discussion  on  the  relative  values  of  electricity  and  gas 
for  domestic  purposes  which  took  place  last  week  at  a  meeting 
of  the  National  Association  of  Supervising  Electricians  re- 
vealed an  interesting  change  in  the  outlook  of  Mr.  F.  W. 
GooDENOUGH.  Ten  or  twelve  years  ago,  hearing  Mr.  Good- 
enough  speak  on  this  question,  recalled  John  Weslev  taking 
the  whole  world  as  his  parish.  He  used  to  laugh  to  scorn  the 
idea  that  electricity  could  ever  be  more  than  an  agent  of  the 
super-rich  or  the  super-foolish.  In  this  attitude  he  followed 
a  Mr.  Chew,  who,  as  will  be  seen  by  a  reference  to  The  Elec- 
trician of  March  19th,  1881,  in  his  inaugural  addre-ss  to  the 
Manchester  District  of  the  Institution  of  Gas  Engineers, 
confided  to  his  hearers  that  electricity  would  never  supersede 
gas  for  interior  illumination,  though  it  was  well  adapted  for 
large  open  spaces.  Last  week,  on  the  other  hand,  we  were 
mtich  struck  by  the  lack  of  that  whilom  note  of  confidence 
which  used  to  make  Mr.  Goodenough's  outpourings  so  in- 
teresting. If  he  develops  at  this  rate  we  shall  confidently 
look  forward  to  the  time,  ten  or  twelve  years  ahead,  when 
h  '  will  appear  as  an  advocate  of  electricity. 


The  Delimitation  Fallacy. 

Mr.  Goodenoi'gh's  principal  argument  was  that  a  delimita- 
tion of  the  spheres  of  activity  of  both  gas  and  electricity  would 
be  an  advantage ;  that  there  was  plenty  of  room  for  both  in- 
dustries in  the  service  of  civilisation  ;  that  there  were  wide 
fields  for  each  in  which  there  was  practically  no  competition 
and  that  the  ground  where  they  clashed  was  relatively  limited. 
Why  not,  therefore,  face  facts  and  let  each  industry  concen- 
trate on  developing  profitable  business  rather  than  waste  time 


318 


THE  ELECTEICIAN. 


March  18,  1921. 


and  energy  fighting  competitors  for  no  good  purpose  ?  Elec- 
trical engineers,  he  considered  as  a  candid  friend,  would  find 
it  more  advantageous  if  they  only  made  claims  which  could 
be  well  substantiated  and  did  not  try  to  capture  business  on 
a  basis  on  which  they  could  not  hold  it.  We  might  reply 
in  like  vein,  but  we  will  resist  the  temptation.  For,  from  Mr. 
Goodexough's  point  of  view,  the  unfortunate  fact  remains 
that,  as  Mr.  Selley  pointed  out  in  the  course  of  the  discussion, 
that  though  the  use  of  gas  is  increasing  the  use  of  electricity 
for  domestic  purj)oses  is  increasing  at  a  much  greater  rate,  in 
spite  of  the  lack  of  experience  which  every  new  industry  has  to 
contend  with  and  the  setbacks  which  were  caused  by  the  war. 
This  plea  for  delimitation  is,  in  fact,  as  Mr.  Beauchamp  well 
said,  an  insidious  attempt  on  the  part  of  the  gas  interests  to 
enter  into  an  agreement  which,  if  it  could  be  worked,  which  we 
doubt,  would  neither  be  to  the  benefit  of  the  electrical  industry 
nor  to  that  of  the  general  public.  While,  therefore,  rejecting 
the  idea  of  such  circumscription  of  our  efforts  on  the  two 
grounds  that  it  would  be  both  impossible  and  impolitic,  we 
do  not  wish  to  see  anything  in  the  way  of  cut-throat  competi- 
tion on  the  part  of  the  electrical  industry.  By  careful  manage- 
ment on  both  the  manufacturing  and  the  supply  sides  the 
present  cost  of  domestic  electricity  can,  we  feel  sure,  be  reduced, 
while  the  benefits  that  follow  its  use  will  of  themselves  assist 
development,  especially  if  well-considered  propaganda  be 
undertaken. 


The  Need  for  Propaganda. 

It  is  on  this  one  subject  of  propaganda  that  we  have  a  lot 
to  learn  from  the  gas  industry.  For  in  our  opinion  there  is 
no  doubt  that  much  of  the  success  of  the  gas  interests  in  recent 
years  has  been  due  to  th§  persistent  and  wholehearted  way 
in  which  arguments  in  favour  of  its  use  have  been  dinned 
into  the  ears  of  the  general  public.  If  this  success  can  be 
attained  with  such  relatively  poor  material  as  the  British 
Commercial  Gas  Association  has  had  at  its  disposal,  how  much 
greater  wiU  be  the  success  when  a  useful  agent  like  electricity 
is  being  similarly  pushed  ?  No  opportunity  should  therefore 
be  lost  by  the  electrical  industry  of  bringing  before  the  general 
public  the  advantages  of  domestic  electricity.  In  this  con- 
nection we  might  call  attention  to  the  need  for  better  pre- 
sentation of  arguments  by  electrical  speakers.  At  the 
meeting  the  other  night  we  could  not  help  being  struck  by  the 
extraordinary  difference  in  the  quality  of  the  speeches  de- 
livered by  those  representing  the  two  industries.  One  set  was 
concise,  definite  and  often  witty — the  other  diffuse  and  often 
inaudible.  In  fact,  it  is  a  matter  for  serious  consideration 
whether  a  school  of  elocution  for  electrical  engineers  should 
not  be  established.  For  to  put  forward  a  good  argument 
poorly  is  to  deprive  it  of  most  of  its  strength,  and  to  speak  so 
that  people  cannot  hear  what  is  being  said  is  to  deprive  it 
of  the  rest. 


The  Reparations   Bill. 

Electrical  engineers  would  do  well  to  examine  the  clauses 
of  the  Reparations  Bill,  which  was  introduced  into  the  House  of 
Commons  on  Monday  with  a  view  to  discovering  the  effect  the 
arrangements  proposed  are  likely  to  have  on  British  electrical 
industry.  For  while  it  is  comforting  to  know  that  when  it 
becomes  law,  in  theory  half  the  value  of  German  goods  im- 
ported into  this  country  will  pass  into  the  British  Exchequer, 
we  have  seen  the  failure  of  too  many  of  these  attempts  to 
interfere  with  economic  laws  and  trade  freedom,  to  believe 
that  everything  will  be  quite  so  simple  or  so  without  any  harm- 
ful effect  on  our  own  industry,  as  seems  to  be  supposed  in 
certain  quarters.  It  must  not  be  forgotten  that  international 
trade,  and  this  is  essentially  an  international  question,  is  like  a 


gyroscope  in  which  the  imposing  of  an  external  force  on  one 
part  has  unexpected  results  on  the  movement  of  the  whole. 
There  is  no  doubt  that  the  success  or  failure  of  the  scheme  from 
the  commercial  point  of  view  will  depend  on  whether  it  will  work 
to  our  advantage  or  not,  and  to  some  extent  on  the  complais- 
ance of  the  German  industry.  We  are  not  surprised!  to  find  that 
in  the  best  informed  circles  there  are  already  some  doubts  on 
these  points. 


The  Alternatives. 

To  descend  to  details  it  would  be  interesting  to  know  how 
Government  proposes  to  protect  itself  against  fictitiously 
low  values  being  put  on  the  goods  imported,  and  so  reducing 
the  amount  paid  into  the  Exchequer.  On  the  other  hand,  the 
German  exporter  may  think  it  worth  while  to  place  50  per  cent. 
on  the  normal  price  of  his  goods,  with  the  result  that  the  sum 
paid  into  the  British  Exchequer  will  be  larger  than  would  other- 
wise be  the  case  so  making  the  British  consumer  pay  a  share 
of  the  German  indemnity,  which  is  hardly  what  is  desired, 
though  it  may  before  long  amount  to  that.  Again,  any  goods 
we  buy  from  Germany  must  ultimately  be  paid  for  in  British 
goods  exported  to  Germany.  If  half  the  value  of  German 
imports  go  to  the  British  Government  a  fund  will  accumulate 
which  will  enable  them  to  reduce  the  taxes,  and  to  that  extent 
benefit  British  trade.  But  if  the  German  goods  had  been  paid 
for  in  the  ordinary  way  a  fund  would  have  been  created  in 
Germany  for  the  purchase  of  more  goods  from  this  country, 
and  so  British  trade  would  have  been  directl)'  stimulated.  The 
difference  is  then  really  one  between  indirect  and  direct  stimu- 
lation, and  upon  the  point  as  to  which  will  ultimately  be 
more  advantageous  for  our  trade  there  may  well  be  difference 
of  opinion.  One  thing  is  evident  that  the  best  way  of  keeping 
out  German  articles,  or  rather  of  preventing  them  being  sold 
at  a  price  which  competes  unfairly  with  our  own  industry,  is 
to  pay  the  greatest  attention  to  more  efficient  productive 
methods,  and  the  more  scientific  use  of  machinery. 


Insulating  Properties  of  Oil. 

Some  four  years  ago  we  gave  a  short  account  of  a  research 
into  the  insulating  properties  of  transformer  oil  which  had 
been  undertaken  by  three  Jajjanese  engineers  with  the 
object  of  standardising  commercial  methods  of  testing. 
These  researches  showed  that  the  breakdown  voltage  of  an 
oil  depended  to  a  very  large  extent  not  only  on  the  presence 
of  water,  but  on  the  presence  of  cotton  fibre  which  might 
easily  absorb  moisture.  On  that  occasion  we  expressed  the 
opinion  that  the  conclusions  reached  should  be  verified  at 
an  early  date  and  from  an  article  on  the  same  subject  by 
Prof.  T.  A.  McLaughlin,  which  we  publish  on  another 
page  of  this  issue,  it  will  be  seen  that  the  investigations, 
if  not  carried  much  further,  have  now  been  confirmed 
in  an  interesting  way.  Prof.  McLaughlin  gives  the  results 
of  a  number  of  tests  which  he  made  with  several  different 
kinds  of  oil  which  .show  generally  that  the  effects  of  the  pro- 
longed passage  of  current  is  to  diminish  the  conductivity 
of  the  oil,  though  at  some  point  or  another  an  increase  in 
conductivity  suddenly  takes  place  with  consequent  break- 
down. There  is,  however,  considerable  variation  between 
different  samples  of  the  same  oil.  Microscopic  examination 
of  the  oils  tested  showed  the  eft'ect  to  be  due  to  "small  dust 
particles  which  the  j)assage  of  current  collected  together 
until  they  formed  a  series  of  complete  bridges  across  the  oil. 
When  this  link  was  complete  the  conductivity  suddenly  rose. 
It  will  be  agreed  that  these  results  show  the  great  care  that 
is  necessary  in  ensuring  absence  of  dust  particles  and  fibre 
from  the  oils  used  in  electrical  work,  while  equally  the  absence 
of  free  water  is  desirable.     Now  that  Messrs.  Hirobe,  Oswaga 
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and  KuBo's  conclusions  have  been  verified  in  so  satisfactory 
a  way,  the  next  step  is  obviously  to  see  how  these  draw- 
backs can  most  easily  be  avoided  in  practice. 

* 

An  Unusual  Electrical  Accident. 

A  REPORT  on  two  unusual  accidents  on  the  London  Under- 
ground railways,  wliich,  curiously  enough  occurred  on  the 
same  day,  but  which  were  fortunately  attended  by  no  injury 
to  either  the  passengers  or  the  stat^'-has  recently  been  issued 
by  the  Ministry  of  Transport.  The  first  of  these  accidents 
occ\irred  on  the  Baker  Street  and  Waterloo  Railway. 
Serious  arcing  broke  out  on  the  front  motor-car  of  a  train 
travelling  between  Piccadilly  Circus  and  Oxford  Circus 
Stations.  As  a  result  considerable  damage  was  done  to  the 
cabling  and  connection  boxes,  as  well  as  to  the  woodwork 
of  the  motor-car.  The  smoke  and  fumes  wliich  arose  were, 
indeed,  so  serious  as  to  impress  the  train  staff  with  the  ad- 
visability of  removing  the  passengers  to  the  nearest  station. 
But  attempts  to  do  this  were  frustrated  by  inability  to  reach 
the  short-circuiting  device  or  to  communicate  with  the  sub- 
stations by  telephone.  The  guard  had,  therefore,  to  go  back 
to  the  Piccadilly  Circus  station,  where  further  delay  occurred 
owing  to  certain  members  of  the  staf!  being  unwilling  to 
depart  from  the  strict  letter  of  the  rule,  which  states  that 
passengers  must  only  leave  by  the  front  end  of  the  train. 
In  the  second  accident  there  was  a  similar  delay  in  cutting 
oti  the  current,  and  therefore  similar  inconvenience  to  the 
passengers. 


War  Design  and  Material. 

In  both  cases  the  fire  was  due  to  the  fracture  of  the  positive 
shoe  cable  at  a  point  where  a  metal  sleeve  connector  was 
fitted.  The  breakage  caused  an  arc  which  travelled  up  the 
pipe  to  a  point  where  the  negative  main  cable  crossed  it 
W'here  a  "  short  "  occurred.  We  are  told  that  the  metal 
connector  employed  was  unsuitable  for  the  purpose  and  was 
only  fitted  owing  to  shortage  of  staff  and  material.  There 
is,  therefore,  no  mystery  about  the  business  and  such  an 
accident  is  unlikely  to  occur  again. 


A  Chance  for  Safety  First. 

There  is,  however,  an  important  lesson  to  be  drawn  from 
what  occurred.  For  it  seems  a  pity  that  better  arrangements 
were  not  available  for  the  speedy  cutting  off  of  the  current. 
It  is  true  that  in  both  cases  it  was  impossible  to  use  either 
the  telephone  or  the  short-circuiting  bars.  But  even  had  the 
latter  been  available,  Major  Pringle  points  out  that  the 
men  were  not  used  to  handling  them,  and,  that  being  so, 
we  should  think  for  their  own  sakes  it  was  ju.st  as  well  they  did 
not  make  the  attempt.  This  state  of  things  is  the  more  open  to 
criticism  by  comparison  with  the  Lancashire  &  Yorkshire 
Railway,  where  provi.sion  for  emergency  short  circuiting  has 
been  provided.  And  it  will  be  agreed  that  if  a  device  of 
this  kind  is  necessary  on  an  open-air  line  it  is  much  more 
necessary  on  a  tube  railway,  where  the  material  and  psycho- 
logical effects  of  11  fire  are  likely  to  be  exceedingly  dangerous 
to  human  existence.  It  is  therefore  to  be  hoped  that  some 
of  the  efforts  of  the  Safety  First  campaign,  of  which  we  hear 
so  much,  will  be  turned  in  this  most  necessary  direction. 

London  Supply  Companies  and  Reorganisation. 

We  are  not  surprised  to  find  that -the  proposals  for  the 
reorganisation  of  the  industry  in  the  Greater  London  area  and 
for  the  formation  of  a  .Joint  Electricity  Authority,  which 
were  outlined  in  our  last  issue,  formed  the  principal  subject 
matter  of  the  chairman's  addresses  to  their  shareholders  at 
several  of  the  meetings  of  the  London  electricity  supply  com- 


panies. We  give  elsewhere  abstracts  of  the  speeches  of  the 
chairmen  of  the  Charing  Cross  and  Metro])olitan  Companies, 
from  which  it  will  be  seen  that  in  tone  and  character  tliey  leave 
little  to  be  desired,  and  they  form  a  striking  contrast  to  the 
jealousy  and  parochialism  which  seem  to  prevail  in  other 
parts  of  the  country.  While  naturally  anxious  to  safeguard 
their  own  interests  they  a])pear  to  have  open  minds  and  to  be 
sincerely  desirous  of  co-operating  in  any  useful  scheme  for 
improving  and  reorganising  electricity  supply  in  the  largest 
and  probably  the  most  complex  of  the  electricity  districts. 
The  subject  appears  to  have  been  approached  with  goodwill 
and  sympathy  by  the  majority  of  the  companies  and  local 
authorities  concerned,  and  if  the  interval  before  the  public 
inquiry  in  June  be  utilised  in  further  discussions  of  debatable 
points  there  may  be  a  good  chance  of  an  agreed  scheme  being 
put  before  the  Electricity  Commissioners.  Of  course,  the 
administrative  and  financial  provisions  will  be  the  most 
difficult  portions  of  the  scheme  to  adjust,  but  until  the  pro- 
jected Electricity  Bill  is  passed  nothing  definite  can  be  done,  for 
the  local  authorities  cannot  provide  any  of  the  money  that  will 
be  required.  It  is  to  be  hoped,  therefore,  that  the  Ministry 
of  Transport  will  make  up  its  mind  without  further  delay  as 
to  what  it  proposes  to  do,  for  the  present  feeling  of  uncertainty 
is  doing  serious  injury  to  the  electrical  industry. 

Manufacturers'  Difficulties  in  1920. 

It  is  evident  from  the  annual  reports  that  have  so  far  been 
published  that  the  past  year  has  been  one  of  exceptional 
difficulty  for  all  manufacturing  and  trading  companies.  This 
is  not  unexpected,  but  the  difficulties  which  have  led  to  these 
results  are  somewhat  extraordinary,  as  will  be  readily  gathered 
from  a  perusal  of  the  speech  of  the  Chairman  of  the  Telegraph 
Construction  and  Maintenance  Company,  which  we  give  on 
another  page  of  this  issue.  Lord  Selborxe  pointed  out  that 
the  prices  of  most  raw  materials  fell  heavily  during  the  year, 
and  that  in  a  falling  and  unstable  market  a  large  company 
undertaking  extensive  contracts  runs  great  risks.  For 
instance,  iron  wire  fell  about  £20  a  ton,  steel  nearly  £30,  copper 
wire  about  £-50  and  jute  yarn  £60  a  ton.  It  shows,  therefore, 
much  for  the  .skill  of  those  resiJonsible  for  the  management 
of  the  company  that  the  net  profit,  after  providing  for  taxation, 
&c.,  was  over  £110  000  or  only  £1-1  000  less  than  the  previous 
year. 

Labour  and  the  Situation. 

We  are  not  surprised  to  find  that  Lord  Selborne  had 
much  to  say  about  the  excessive  demands  of  Labour  and  the 
depressed  conditions  in  the  shipping  industry.  Incidentally, 
he  gave  the  figures  of  the  cost  of  working  the  company's  cable 
ships,  which  showed  that  at  present  two  of  them  involve  an 
annual  loss  of  about  £1  330,  and  that  the  three  did  not  even 
earn  what  must  be  put  by  for  their  depreciation.  It  is  obvious 
that  this  condition  of  affairs  cannot  continue,  and  that  either 
operating  expenses  wiU  have  to  come  down  or  the  ships  will 
have  to  be  laid  up.  The  directors;  however,  hope  to  be  able 
to  get  back  to  economic  working  this  year.  Dealing  with  the 
great  burden  upon  industry  caused  by  the  heavy  taxation  and 
rising  rates,  his  Lordship  pointed  out  that  the  company  was 
paying  £130  000  for  these  charges,  or  very  much  more  than  the 
shareholders  receive  in  dividends.  In  1900  the  rates  and 
property  tax  on  both  their  works  were  only  £2  619,  but  in  1921 
they  would  have  to  pay  £19  000.  He  had  no  cut  and  dried 
scheme  for  effecting  an  improvement,  but  insisted  that  we 
could  only  emerge  from  oui  present  economic  position  by 
rigid  economy,  by  reducing  taxation  and  by  developing  inter- 
national trade.  These  could  only  come  through  assured 
peaceful  conditions,  a  lesson  which  might  well  be  driven  home 
in  many  quarters. 
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Capitalisation  of  Electricity  Undertakings. 

For  some  time  past  there  has  been  a  controversy  on  the 
Islington  Borough  Council  regarding  the  financial  position  of 
the  municipal  electric  sujiply  undertaking.  Allegations  of 
over-capitalisation  have  been  made,  and  there  has  been  a 
demand  for  a  special  committee  of  inquiry  to  investigate 
the  points  at  issue.  From  a  report  of  the  Borough  Treasurer 
we  learn  that  the  gross  capital  outlay  on  the  undertaking  is 
£602  918,  while  the  capacity  of  the  plant  is  9  2.50  kW,  or  an 
average  of  about  £6.5  per  kW.  As  the  average  for  ten  other 
London  stations  is  £66  per  kW,  it  is  inferred  that  the  charge 
of  over-capitalisation  is  not  sustained.  The  matter  cannot, 
however,  be  settled  in  this  easy  way,  for  the  age  and  character 
of  the  generating  sets  must  also  be  taken  into  consideration 
in  dealing  with  such  systems.  The  plant  installed  at  Islington 
consists  of  two  1  500  kW  and  one  3  000  kW  turbo  generator 
sets,  which  are  fairly  modern,  but  for  the  rest  is  made  up  of 
eight  small  and  somewhat  antiquated  steam  alternator  sets  of 
an  average  capacity  of  about  400  kW  each,  while  the  steam- 
raising  plant  consists  of  13  water  tube  boilers  of  uncertain  age. 
So  that  there  is  a  fairly  high  capital  charge  outstanding  on 
plant  which  will  soon  be  obsolete  if  that  stage  has  not  already 
been  reached.  But  if  we  also  take  into  account  the  fact  that 
over  £180  000  of  the  money  borrowed  has  been  repaid  it  will 
be  seen  that  the  position  is  not  as  black  as  it  is  painted.  Since 
1912  the  capital  charge  per  kW  installed  has  fallen  from  £82 
to  its  present  figure,  and  when  the  foreshadowed  extensions 
are  completed  this  will  be  further  reduced  to  £45  per  kW  for 
a  capacity  of  18  750  kW. 


Profit  Earning  Capacity. 

Another  test  applied  to  discover  the  stability  of  the  under- 
taking was  its  profit  earning  capacity.  For  fairly  obvious 
reasons  this  is  not  an  infallible  guide  in  the  case  of  a  muni- 
cipal undertaking  where  a  good  and  cheap  service  should  be 
the  aim  and  profit  a  secondary  consideration.  In  any  event 
the  profits  of  any  undertaking  depend  largely  on  the  price 
charged  for  the  commodity  supplied,  so  that  so  long  as  a  muni- 
cipal undertaking  pays  its  way,  as  the  Treasurer  rightly 
points  out,  the  making  of  a  large  profit  is  not  its  proper 
function.  On  the  other  hand,  if  a  deficit  is  made  it  may  be 
charged  to  the  rates,  though  watchfulness  can  generally 
prevent  such  a  state  of  things  coming  about.  In  Islington, 
as  a  matter  of  fact,  there  have  been  six  years  during  which  a 
deficit  resulted,  but  all  surpluses  and  deficiencies  have  been 
carried  to  a  reserve  fund  against  which  are  also  charged  items 
of  a  capital  nature  which  have  been  made  the  subject  of  a 
loan  The  total  of  such  charges  amounted  to  £20  752,  up  to 
1920,  and  the  balance  still  standing  to  the  credit  of  the  reserve 
fund  to  £30  997.  During  the  past  year  the  profit  was 
£16  0.39  and  the  loan  interest  £13  476,  a  total  of  £29  515. 
This  is  the  amount  which  would  be  available  for  distribution 
by  way  of  dividend  in  the  case  of  a  company,  and  would  work 
out  at  4|  per  cent.  So  that  though  Islington's  undertaking 
is  perhaps  not  in  some  ways  so  progressive  as  it  might  be  it  is 
not  yet  within  measurable  distance  of  the  Bankruptcy  Couit. 


The  Endowment  of  Engineering. 

We  are  glad  to  see  that  the  patronage  of  wealthy  n;en  is 
being  extended  to  the  endowment  of  chairs  of  engineering, 
and  to  the  provision  of  laboratories  for  the  instruction  of 
engineering  students.  Among  the  latest  instances  of  this 
commendable  kind  of  charity  is  the  £30  000  presented  by  Lord 
Weir  on  behalf  of  the  Institution  of  Engineers  and  Ship- 
builders in   Scotland   to   the   University   of   Glasgow,     This 


fund  was  raised  in  connection  with  the  James  Watt  centenary, 
and  it  is  hoped  to  use  it  to  convert  the  two  existing  heat 
engineering  and  electrical  engineering  lectureships  into  Chairs 
bearing  that  distinguished  name.  The  late  Mr.  Robert 
Wylie  has  also  left  the  residue  of  his  estate  to  the  University 
of  Glasgow  for  the  further  endowment  and  equipment  of  the 
Regius  Chair  of  Engineering,  and  of  the  James  Watt  Engineer- 
ing Laboratory.  This  legacy  is  said  to  amount  to  a  very  con- 
siderable sum.  These  are  examples  wliich  might  very  well  be 
more  often  followed  by  men  of  wealth  in  this  country.  For 
though  it  may  be  argued  that  the  provision  of  proper  educa- 
tion for  all  classes  is  a  State  responsibility,  the  possession  of  a 
capital  fund  of  this  sort  allows  certain  much  needed  extra 
facilities  to  be  provided,  and  is  a  matter  which  should  still  re- 
main among  the  privileges  of  those  possessed  of  an  ample 
share  of  this  world's  goods. 


An   Enquiry    and    Some 
Morals. 

If  anyone  doubts  the  necessity  of  Mr.  Llewelyn  Atkin- 
son's warning  regarding  the  slow  progress  that  has  been 
made  in  the  reorganisation  of  electricity  supply  in  this  country, 
and  the  harm  that  will  result  to  the  electrical  industry  if  this 
progress  is  not  accelerated,  he  need  only  turn  to  the  proceed- 
ings at  the  enquiry  into  the  rival  schemes  for  providing 
electricity  supjily  in  the  West  Lancashire  and  Mersey 
district.  There  he  will  obtain  ample  confirmation  that  matters 
are  quite  as  bad  as,  if  not  worse  than,  the  President  stated.  For 
in  the  sorry  dramas  that  are  now  being  staged  not  only  in  W^est 
Lancashire,  but  in  other  parts  of  the  country,  the  bureaucratic 
and  legal  elements,  which  at  their  best  are  forces  of  reaction, 
are  playing  their  full  part,  and  electricity  supply  and  electrical 
engineers  are  correspondingly  sufiering.  It  is  indeed  certain 
that  the  more  obstructionists  are  allowed  to  block  the  way, 
the  less  chance  there  is  of  a  cheap  and  abundant  electricity 
supply  being  available  for  the  manufacturers  and  inhabitants 
of  the  country,  not  only  within  a  few  months,  but  within  the 
life  time  of  those  now  existing. 

A  Barrage  to  Progress. 

Now  it  is  not  least  among  the  disadvantages  of  the  legal  and 
bureaucratic  minds  that  they  begin  by  erecting  a  series  of  purely 
hypothetical  obstacles  to  any  scheme  of  progress  that  is  put 
forward.  On  these  obstacles  as  a  foundation  arguments, 
more  or  less  plausible,  are  built  up  until  by  a  process  of  growth 
a  mass  of  dielectic  and  entanglement  is  formed  which 
presents  a  very  real  barrage  across  the  stream  of  progress. 
This  state  of  mind  is  the  result  of  ignorance,  as  much  as  any- 
thing else,  for  to  modify  the  well-known  lines  from  "  Measure 
for  Measure,"  the  buieaucrat  and  the  lawyer  too  are  generally 
"  most  ignorant  of  what  they  are  most  assured,"  and  the 
fantastic  tricks  they  play  before  high  heaven  are  calculated 
in  very  truth  to  make  the  angels  weep.  But  while  on  the  part 
of  lawyers  and  bureaucrats  such  procedure  is  only  to  be'^ex- 
pected,  that  is  no  reason  why  engineers  should  join  in  jthis 
unfruitful  discussion  or  assist  in  the  work  of  placing  artificial 
obstacles  in  the  way  of  obtaining  electricity  sujsply  as  econo- 
mically as  possible.  If  in  fact  there  is  an  electrical  dejiartment 
in  heaven  its  denizens  must  also  be  weeping  at  the  methods 
which  are  now  being  pursued  by  some  of  those  whose  duty  and 
interest  it  should  be  to  assist  the  electrical  industry. 
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The  Si'ikit  ok  "  rAiusH-PuMPisM." 

How  true  these  statements  are  may  be  gathered  from  a 
consideration  of  the  speeches  of  counsel  and  the  evidence  given 
at  the  West  Lancashire  enquiry  last  week.  During  this 
emiuiry  the  spirit  of  "  parish-ininipism "'  was  in  the  ascen- 
dant. Mr.  Tyldeslky  Jo.NKs,  who  was  representing  the  Mersey 
Power  Company,  for  instance,  suggested  that  the  district 
supplied  by  this  undertaking  should  be  excluded  from  the 
})roi)osed  joint  area.  In  the  course  of  his  argument  on  this 
text  he  urged  on  the  Coniniissioiiers  the  necessity  of  giving  fair 
treatment  to  existing  undertakings  and  pointed  out  that  no 
compulsion  would  be  tolerated.  This,  of  course,  is  all  very 
well,  and  does  Mr.  Jones  great  credit,  but  it  is  equally  obvious 
that  no  real  reorganisation  of  the  sup])ly  industry  can  take 
place  without  some  modification  of  existing  conditions  and, 
the  sensitiveness  of  human  nature  being  what  it  is,  without, 
we  are  afraid,  hurting  somebody's  feelings.  So  far  are  we 
convinced  of  tliis  that  we  disagree  with  IMr.  Ty^ldesley  Jones 
to  the  extent  of  believing  that  to  settle  this  matter  a  benevolent 
autocracy,  such  as  we  hope  the  Commissioners  will  soon  be 
empowered  to  become,  would»be  the  best  way  out  of  the  present 
///(/«;»>•?,  and  would  have  very  great  advantages,  repulsive  as 
such  methods  would  no  doubt  be  to  present  democratic 
ideas.  Bi.t  while  democracy  in  manv  ways  has  much  to  recom- 
mend it,  it  certainly  labours  under  the  disadvantage  of  causing 
an  enormous  wa.ste  of  time  and  an  altogether  unnecessary 
exj)enditure  of  money,  besides  throwing  into  higher  relief  than 
is  justified  those  warring  elements  whose  principal  essential 
is  the  noise  they  evoke  on  each  and  every  occasion. 

Some  Curious  Arguments. 

In  this  connection  we  are  interested  to  learn  that  the 
principal  reason  why  Mersey  Power  Company  should  be 
excluded  from  the  proposed  area  is  that  it  is  doing  very  well 
and  that  to  include  it  in  the  district  would  enable  a  cheaper 
sup])ly  to  be  given  to  the  collieries  of  St.  Helens  or  to  the  mills 
in  Liverpool,  at  the  expense  of  the  chemical  industries  which  it 
now  serves.  It  is  only  to  be  expected,  we  suppose,  that  the 
shadow  of  the  parish  pump  should  influence  the  attitude  which 
smaller  municipaHties  take  up  towards  reorganisation,  but 
we  should  have  expected  a  private  undertaking  to  have  adopted 
a  wider  outlook.  Apparently  the  smaller  the  undertaking  the 
more  circumscribed  its  \'iewpoint,  and  we  need  only  say  that 
the  Company  has  no  more  than  63  power  consumers  to  indicate 
how  very  small  its  claims  are  to  separate  recognition. 

In  fact  so  small  are  they  that  we  are  surprised  to  find  Mr. 
McLellan  enunciating  the  dictum  that  no  electricity  authority 
would  supply  the  Comjiany's  area  as  cheaply  as  the  Company 
will  be  able  to  do  it  from  their  new  generating  station.  This  is 
the  more  interesting,  as  another  witness  pointed  out  that  the 
waste  heat  from  the  salt  evaporators  was  being  utiUsed  in  the 
production  of  electricity.  We  feel,  therefore,  that  Mr. 
McLellan's  argument  must  be  of  purely  local  application, 
for  in  the  Newcastle  area  we  seem  to  remember  that  small 
waste-heat  stations  have  been  established  with  some  success, 
not  for  supplying  indi\-idual  works  only,  but  for  feeding  into 
the  large  distributing  system  which  in  itself  is  of  such  extent 
as  to  form  an  electricity  district  in  being.  We  are  the  more 
puzzled  by  this,  as  later  in  his  evidence  Mr.  McLellan's 
agreed  that  present  difficulties,  such  as  high  prices  and 
the  inherent  cost  of  money,  did  not  affect  the  truth  of  the 
principle  that  large  schemes  for  the  generation  and  transmission 
of  electricity  were  preferable  to  the  old  parochial  system,  and 
pointed  out  that  the  great  obstacle  to  this  arrangement  was 
the  jealousy  of  local  authorities.  The  two  arguments  certainly 
do  not  square,  and  we  should  like  to  know  which  we  are  to 
accept. 


"  Compartment  "  Development. 

On  the  concluding  day  of  the  inquiry,  which  occupie  no 
less  than  eight  days,  some  interesting  evidence  was  give  I  y 
Mr.  C.  P.  Spark.s,  consulting  engineer  for  the  Wirral  scheme  n 
advocating  what  he  termed  ''  compartment  "  develo|iment — 
i.e.,  the  creation  of  smaller  electricity  districts  which  could  be 
grouped  later  on  into  larger  districts.  Though  he  was  opposed 
to  the  smaller  schemes  on  principle,  because  they  would  ulti- 
mately involve  a  larger  capital  expenditure,  he  thought  the 
existing  financial  stringency  left  us  no  choice  at  present 
Engineers  are  usually  men  of  large  ideas  and  wide  vision,  but 
we  think  that  Mr.  Sparks  is  laying  too  much  stress  on  the 
financial  situation.  W^e  do  not  believe  that  the  position, 
t  hough  diflicult,  is  quite  as  bad  as  it  is  painted  in  some  quarters, 
and  we  hope  that  if  there  is  no  .stronger  argument  than  this 
against  the  larger  scheme  the  Commissioners  will  not  give 
countenance  to  any  change  in  their  present  policy. 
Rowing  a  la  Mode. 

The  whole  condition  of  the  affairs  disclosed  at  the  enquiry 
cannot  in  fact  be  better^llustrated  than  by  the  simile  advanced 
by  Mr.  W.  H.  A.ndrew,  the  Town  Clerk  of  St.  Helens,  who  said 
that  all  the  authorities  concerned  were  in  the  same  boat,  with 
Liverpool  acting  as  stroke  and  all  the  others  pulling  in  different 
ways,  while  the  Commissioners  on  the  bank  were  hurhng  all 
sorts  of  maledictions  at  their  heads  with,  we  might  add,  the 
crowd  looking  on  in  sheer  amaze.  If  indeed  we  push  this  simile 
farther  it  is  evident  that  a  boat  propelled  on  this  "  Ouidaesque  '' 
principle  would  fail  to  progress  up  stream,  and  would  gradually 
drift  down  stream  until  sooner  or  later  it  found  its  way 
to  the  bottom  of  the  rivet,  leaving  these  unskilled  exponents 
of  the  nautical  art  struggling  in  the  water.  We  should  view 
this  immersion  with  indifference  if  the  only  result  were  that 
it  would  bring  those  concerned  to  their  senses,  but  we  are 
afraid  that  in  the  process  it  might  submerge  the  engineers  con- 
cerned, as  well  as  do  the  electrical  industry,  and  therefore 
the  public  generally,  irrevocable  damage. 

Support  of  the  Commissioners. 

In  our  opinion  it  is  essential  that  in  the  necessary  re- 
organisation of  electricity  supply  the  claims  of  districts  should 
have  precedence  over  those  of  localities,  and  the  poUcy  of 
the  Commissioners  in  this  matter  must  be  to  exercise  their  powers 
for  the  good  of  the  public  generally,  and  especially  to  defeat  all 
that  Bumbledom  of  which  we  are  now  seeing  such  pitiable 
exhibitions.  We  doubt  very  much  if  the  ratepayers  would 
object  to  this  course,  though  the  officials  naturally  would  be 
hurt  in  that  part  of  their  anatomy  where  their  self-glorification 
resides.  True  reorganisation  can  in  our  opinion  only  be 
reached  in  two  ways,  by  pressing  through  Parliament  the 
Electricity  Bill  which  was  introduced  last  session,  and  by  giving 
to  the  Commissioners  the  wholehearted  support  of  the  electrical 
industry.  While  there  is  some  natural  impatience  at  the 
delay  which  has  occurred,  it  must  be  realised  that  for  that  delay 
the  Commissioners  must  not  be  blamed,  it  being  entirely  due  to 
the  warring  elements  to  which  we  have  called  attention.  It  is, 
therefore,  the  duty  of  electrical  engineers  and  of  the  electrical 
industry  generally  to  give  the  Commissioners,  who,  it  is  no 
secret,  are  working  under  great  disadvantages,  their  ungrudg- 
ing help  and  to  defer  criticism  of  their  actions  to  a  more 
convenient  season.  We  have  said  before  that  if  the  reorganisa- 
tion of  electricity  supply  had  been  left  in  the  hands  of  engineers 
the  schemes  by  this  time  would  be  well  on  their  way  to  fruition. 
As,  however,  this  is  not  possible,  it  is  essential  at  least  that 
electrical  interests  should  combine  to  nullify  to  the  greatest 
possible  extent  those  forces  of  reaction  which  are  delaying, 
and  will  continue  to  delay,  if  not  speedily  checked,  the 
coming  of  the  new  electrical  era. 
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On   the   Design   of   Split    Phase   Motors. 


Br    E.    A,    BINNEY, 


The  term  "  split-phase  "  motor  is  here  applied  to  the 
single  phase  induction  motor  having  a  main  or  running 
winding  and  an  auxiliary  or  starting  winding  on  the  stator, 
and  a  squirrel  cage  rotor.  This  type  of  motor  is  generally 
built  as  a  fractional  horse-power  motor  and  is  extensively 
used  for  driving  labour-saving  devices  such  as  washing 
machines,  coffee  grinders,  meat  choppers,  &c.  The  motor  is 
usually  started  up  on  full  line  voltage,  without  the  use  of  a 
starting  box.  Consequently,  in  calculating  the  starting  per- 
formance of  this  type  of  motor  this  fact  must  be  kept  in 
mind. 

It  is  well  known  that  a  single  x^hase  squirrel  cage  induction 
motor,  having  two  similar  windings  on  the  stator,  displaced 
90  electrical  degrees,  can  be  started  on  a  single  phase  circuit 
by  inserting  a  resistance  in  series  with  one  winding  and  con- 
necting the  two  circuits  in  parallel.  On  connecting  the  motor 
to  an  alternating  current  supply,  cvirrents  will  flow  in  both 
windings,  but  these  currents  will  not  be  in  phase  with  each 
other,  due  to  the  different  impedance  of  the  parallel  circuits. 
This  results  in  the  production  of  a  very  unsymmetrical  rotating 
field,  sufficiently  pronounced,  however,  to  produce  a  torque 
and  cause  the  rotor  to  revolve  and  attain  a  speed  corre- 
sponding to  the  frequency  and  the  number  of  poles.  In  the 
following  article  it  is  intended  to  give  a  method  of  calcu- 
lating the  starting  performances  of  such  a  motor  and  to  show 
the  limitations  inherent  to  this  method  of  starting. 

Theory  of  the  Motor. 

Fig.  1  is  a  diagram  of  the  motor  under  discussion.  It  is 
assumed  that  the  rotor  is  locked  sUnd  that  the  windings  are 
connected  to  a  source  of  alternating  current.  Current  will 
flow  in  the  separate  circuits,  the  value  being  limited  by  the 
impedance  of  each  circuit. 

Thus,  in  the  main  circuit,  the  current  Zj^  is  expressed  by 

"       (I) 


''=z. 


where  Zj  is  the  total  impedance  of  the    main    circuit, 
eluding  the  rotor,  and  E  is  the  impressed  voltage. 
Similarly,  E 


(2) 


The  number  of  turns  in  the  main  winding,  which  is  per- 
manently connected  to  the  sujjply,  are  practically  determined 
by  the  desired  running  performance,  the  frequency  and 
voltage  of  the  supply. 


Mam 


Windini 


Rotor 


Auxiliary 
Winding 

Fin.  1. 

On  the  other  hand,  the  auxiliary  winding,  which  is  used 
only  in  the  starting  period,  that  is  for  but  a  few  seconds, 
can  be  varied  in  the  number  of  turns  and  resistance  according 
to  the  wish  of  the  designer,  since  the  running  performance 
is  independent  of  this  winding.  It  follows  that  the  current 
/j  is  practically  predetermined,  whereas  /j  may  be  varied 
at  will. 

The  starting  torque  can  be  conveniently  expressed  in 
"  synchronous  watts  "  and  for  this  type  of  motor  is 

ir,=  2//i/3r2L^sina (3) 


Where  /j  and  ^3  are  the  currents  in  main  and  auxiliary 
windings,  r„  is  the  rotor  resistance  reduced  to  terms  of  main 
stator  winding,  Z7  is  the  ratio  of  turns  of  auxiliary  to  main 
winding  and  a  is  the  phase  displacement  of  the  currents  7j 
and  Jg.  /  is  a  factor  less  than  unity,  which  corrects  for 
leakage  between  stator  and  rotor  and  can  be  taken  as  0'9. 
The  torque  in  ft.-lbs.  is 

7-04  TFs 


T= 


N 


(4) 


Where  N  is  the  synchronoiis  speed  of  the  motor. 

If  we  now  consider  the  equation  3,  we  see  that  there'are 
three  factors  :  /g,  U  and  sin  a,  which  may  be  varied  without 
effecting  the  running  performance  of  the  motor,  but  which 
greatly    effect    the    starting    characteristics.     The    rotor    re- 


ri+T-i 


sistance  Vo  cannot  be  varied  at  wiU,  since  the  slip  and  overload 
capacity  of  the  motor  would  be  effected.  But  since  the  starting 
torque  is  directly  proportional  to  the  value  r,  it  is  evident 
that  some  variation  of  this  factor  must  be  considered. 

The  current  Z3  is  inversely  proportional  to  the  impedance 


111-      Z3  of  the  auxiliary  circmt : — 


Z3-VX,^+{r,  +  r\f (5) 

where 

/,  =  Rotor  resistance  reduced  to  terms  of  auxiliary  winding 

turns. 
r3= Resistance  of  auxiliary  winding. 
.^3= Reactance  of  auxiliary  circuits. 

The  angular  displacement  (in  time)  can  be^varied  over  a 
limited  range,  usually  from  0-45  deg.  This^angle  depends 
upon  the  ratio 


«Pi 


and 


■^^--=  cos  93. 


Zj  ^^3 

The  vector  diagram  (Fig.  2)  shows  these  relations  clearly. 
Assuming  a  value  of  rotor  resistance  r,  and  knowing  the  main 
winding  resistance  and  reactance,  cos  9j  is  known.  There- 
fore, /j  is  determined  in  value  and  phase.  Since  a  =  <pj  — 93 
any  change  in  a  must  be  obtained  by  changing  (fg.  This  is 
done  by  varying  the  resistance  r^  or  the  reactance  X^  or  both. 
At  the  same  time  Zg  will  vary,  and  since  an  increase  in  r^  will 
cause  a  reduction  of  Zg  it  is  evident  that  a  maximum  value 
of  Zg  sin  a  can  be  found  for  a  certain  value  of  r^. 


The  ratio  U  = 


effective  auxiliary  turns 
effective  main  turns 


where  tj  and  1^  are  series  turns  in  the  main  and  auxiliary  wind- 
ings and/wj  and  fw^  are  the  respective  winding  factors,  also 
enters  into  the  torque  equation.  Since  the  torque  is  propor- 
tional to  U,  other  factors  being  equal  a  large  value  of  V  would 
appear  to  be  desirable.  However,  the  factors  Zg  and  sin  a 
are  both  reduced  by  an  increase  in  U,  therefore  there  must 
be  a  certain  value  of  U  which  gives  best  results.  By  choosing 
various  values  of  U,  say,  0-3,  0-5, 0-75  and  1-0,  we  can<;alculate 
the  starting  torque  and  current  in  each  case.     A  comparison 


March  18,  1921. 


THE  ELECTRICIAN. 


323 


of  till'  torciue  obtained  for  a  given  total  current  with  different 
values  of  U  will  show  which  ratio  gives  the  best  results. 

Influence  of  Motor  Rating. 

In  order  to  carry  out  these  calculations,  it  has  been  shown 
that  the  main  winding  of  the  stator  and  the  resistance  of 
rotor  must  be  known.  As  previously  mentioned,  these  values 
are  more  or  less  fixed  by  the  rating  of  the  motor.  Thus,  if 
we  intend  to  design  a  1/8  ii. p.,  four-pole,  50  cycle  motor 
having  an  overload  capacity  of  100  per  cent,  and  a  full  load 
sli])  of  .5  per  cent.,  the  main  stator  wiiidint;  and  the  rotor 
winding  are  designed  accordingly.  This,  then,  determines  the 
valui's  /,,  )•,,  r.,,  ,Y,  and  cos  9,  (r.,  is  expressed  in  terms  of  the 
main  winding). 


2  4  G  8    ,  ,    10       ,  12,  14  Ohms 

Resistance  of  AiAxiliary  Windinfi 

Fig.  3. — Starting  Torque  for  t'=OoO,  ri=50  ohms. 

We  are  now  at  liberty  to  proceed  with  the  design  of  the 
auxiliary  winding.  The  reactance  A'3  may  be  taken  as 
t'--Y,,  the  rotor  resistance  in  terms  of  auxiliary  winding  as 
l]'-r„.  It  is  convenient,  in  carr}dng  out  the  necessary  calcula- 
tions, to  vary  the  value  of  r^  and  find  the  corresponding 
values  of  Z3,  /g  and  cos  93.  As  an  example,  the  starting 
performance  of  a  1/8  h.p.,  four  pole,  .50  cycle  100  volt  motor 
will  be  calculated.  We  will  assume  that  the  main  winding 
has  been  calculated  and  the  resistances  and  reactance  de- 
termined to  be  the  following  : — 


.Xi  =  10  ohms. 
V  =0-5 


r^  =  3  ohms. 
r,  =  5  ohms. 


Then 


Further 


Zi  =  -v/l0-  +  (3+5)2  =  12-8  ohms. 

1      100      ,  „ 

^i  =  j;2^  =  7-8  amperes. 

X,=0-52xl0  =  2-.5ohms. 


/.,  =  0-52x5 

cos  (pj 


:l-25  ohms. 


^^=0-625;   9i  =  51-3°. 


The"^ total   current  I^  is   the   geometrical  sum 
Zg'  and  is  expressed  by 

/y=v'Zi2-f/3H 2/1/3  cosa. 
Further 

F,=  l-8x/iXr2X«<x/,Xsin  0=35/3  sin 

704  F, 


of  /j  and 


a, 


h 

'r 

i^' 

h     1. 

/, 

yf. 

Torque 
ft.-lb. 

KVA 

Torque 

7-8 

61 

9780 

2440 

391 

__ 

0-000 

0-00 

7-8 

61 

6580 

2000 

83-5 

184 

0-865 

3-87 

7-8 

(il 

4480 

IO.tO 

28-8 

249 

117 

2-47 

7-8 

61 

2.16(1 

12(10 

22-6 

255 

1-20 

1-88 

7-8 

61 

1410 

'.i;!o 

18-9 

228 

i07 

1-77 

7-8 

61 

66-5 

63-5 

15-1 

180 

0-845 

1-79 

The  last  column  of  the  table  contains  the  values  KY A  per 
foot-lb.  torque.  This  is  a  useful  factor  in  comparing  the 
starting  performance  of  various  designs.  Fig.  3  shows  curves 
of  torque,  total  current  and  kilovoltampere  per  ft.-lb.  for 
t/=0-50. 

Stakting  Current  and  Startinu  Torque. 

The  calculations  in  Table  I.  have  been  repeated  for  ?7  =  0-75 
and  V  =  \.    The  corresponding  curves  are  plotted  in  Figs.  4 


2  4,  6  8     _      10  12  14  Ohms 

Resistance  ofAuxi'liarij  Winding, 

Fio.  4. — Starting  Torque  for  ['=0-75,  ri=o  ohms. 


and 


torque = 


1,500 


'=0-0047  xTI'.ft.-lbs. 


'•3 
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Z3 

h 
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93 

?i 

a 

Sin  a 

Cos  a 

0-75 

2-0 

2-5 

3-2 

3"l-3 

0-625 

51-3 

51-3 

0-0 

0-000 

1-000 

1-75 

30 
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3-9 

25-7 

0-77 

39-5 

51-3 

11-8 

0-205 
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2-75 

4-0 

2-5 

4-7 

21-2 

■     0-85 

31-7 

51.3 

19-6 

0-33(1 

n-942 

4-75 

60 

2-5 

6-5 

15-4 

0-92 

230 

51-3 

28-3 

0-474 

0-880 

6-75 

80 

2-6 

8-4 

11-9 

0-95 

18-1 

51-3 

33-2 

0-548 

0-836 

10-75 

120 

2-5 

12-25 

S15 

0-978 

12-0 

51-3 

39-3 

0-633 

0-774 

S        ,  10  15  Zq  25  30  Ohms 

Resistance  of  Auniliary  Windin<f, 

Fig.  5. — Starting  Torque  for  t/=l-0,  r_=h  ohms. 


and  5.  Fig.  6  gives  curves  showing  starting  current  plotted 
against  starting  torque.  There  are,  of  course,  two  points  on 
the  curve  at  wluch  the  same  torque  is  obtained,  to  the  right 
and  to  the  left  of  the  maximum  value.  The  current  values 
in  Fig.  6  correspond  to  the  torque  points  to  the  left  of  the 
maximum  value. 

Fig.  6  shows  that  for  a  starting  torque  up  to  0-5  ft.-lb.  (in 
this    case)    the   ratio    V ~\-Q)   gives   lowest   starting   current 

values.  For  torques  between  0-5 
and  0-8  ft.-lb.  a  ratio  6' =  0-75 
is  better  than  a  ratio  6'^ =0-5. 
The  choice  of  V  therefore  de- 
pends upon  the  starting  torque 
required.  Since  it  is  gener- 
ally the  aim  of  the  designer 
to  obtain  the  desired    starting 
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torque  with  the  lowest  possible  starting  current,  the  largest 
ratio  U  giving  the  desired  torque  should  be  chosen.  It  is 
also  worthy  of  observation  that  a  variation  of  the  resistance 
has  loss  effect  upon  the  starting  torque  in  the  case  of  a  large 
ratio  V .  The  resistance  of  the  auxiliary  winding  compared 
with  that  of  the  main  winding  is  high.     In  order  to  obtain 
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Tig.  7.— Running  Performance  of  \  vi.i:  .W-cycle  Motor,  100  Volts,  l.rjOO  revs,  per  min. 

Full  line  curves  for  rotor  rosistanco  of  5  ohms  (reduced  to  primary  terms). 

Dotted  line  curves  for  rotor  resistan  e  of  ;}  ohms. 


this  it  is  necessary  to  use  a  relatively  fine  wire.  The  current 
density  in  this  wire  may  reach  very  high  values.  It  is 
generally  possible  to  keep  the  current  density  within  permissible 
limits  by  choosing  a  large  ratio  U ,  since  for  a  given  resistance 
the  number-  of  turns  are  greater,  therefore  a  larger  section  of 
wire  can  be  emjjloyed. 

Effect  of  Frequency. 

The  effect  of  frequency  on  the  design  is  important.  It 
becomes  more  diflicult  to  obtain  a  satisfactory  starting 
performance  as  thif  frequency  is  reduced,  deferring  again 
to  the  vector  diagram.  Fig.  2,  it  is  readily  recognised  that  a 
reduction  in  frequency  reduces  the  angle  a,  since  the  reactances 
X^  and  X3  are  reduced  in  proportion  to  the  frequency,  while 
r,  and  i\  are  constant. 

Fig.  7  gives  the  running  performance  of  the  l/8-n.i'.  motor 
for  which  the  starting  t()r([ue  curves  are  calculated.  The 
full  lines  correspond  to  a  rotor  resistance  of  5  ohms,  whereas 
th.t-  dotted  lines  are  for  the  same  motor  with  the  rotor  resistance 
decreased  to  3  ohms.  These  curves  clearly  illustrate  the 
sacrifice  in  efficiency  and  overload  capacity  incurred  by  the 
choice  of  a  high  rotor  resistance  for  the  purpose  of  obtaining 
a  satisfactory  starting  torque.  The  high  resistance  rotor  has 
the  very  desirable  feature  of  providing  a  smooth,  gradually 
increasing  speed  torque  curve.  The 
spewed  torque  curve  of  a  motor  with 
low  resistance  rotor  possesses  a  de- 
cided dip  at  a  speed  close  to  one- 
third  synchronous  speed.  If  the  load 
demands  a  torque  in  excess  of  the 
minimum  value  occurring  at  the  dip, 
the  motor  will  be  unable  to  ])ull  up 
to  full  speed  and  will  "  hang  "  at  this 
low  speed  with  the  inevitable  result  of 
burning  out. 

In  the  foregoing  discussion  it  has 
been  shown  how  to  design  a  split-phase 
motor  capable  of  starting  against  a 
load  without  the  agency  of  a  friction 
clutcii  or  other  similar  means. 

Tiie  advantage  of  a  reliable  friction 
clutch  applied  to  the  split-phase 
motor,  however,  is  incontestable.  If 
the  clutch  is  of  such  a  design  that  the 
rotor  can  attain  a  s])eed  of  approxi- 
mately 80  per  cent,  synchronous  speed 
and  then  the  auxiliary  circuit  opened 
before  any  appreciable  drag  on  the  shaft 
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Fig.  8. — Speed  Torque  Curves  CLUTon-TypE  Motor. 


Curve  1. — inherent  torque  developed 
by  main  and  auxiliary  winding. 

Curve  2. — Inlicront  torque  devcioped 
by  main  winding  alone. 

Curve  3.— Friction  torque  of  clutch. 


Curve  4.— Torque  required  to  Btart 
assumed  toad. 

Curve  B. — Ciurent  before  opening 
auxiliary  winding. 

Curve  «.— Current  after  opening  aux- 
iliary winding. 
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is  exerted  Ijv  the  clutch,  tlic  motor  can  safely  attain  full 
speed  with  a  hiad  deiiiandini;  a  startiiij;  torque  considerably 
in  excess  of  full-load  torque.  This  is  due  to  the  fact  that  the 
tor(|Ue  avaiialile  is  equal  to  that  developed  by  the  motor  at 
the  sjieed  at  which  the  clutch  operates.  Since  in  the  runiiinj; 
condition  the  motor  develojis  its  maximum  torque  with  a 
slip  of  15  to  20  per  ctmt.,  it  is  advantageous  to  adjust  the 
clutch  so  as  to  carry  a  load  somewhat  in  excess  of  this  torque 
at  the  same  speed. 

Curves  for  a  C'li'tch-Type  Motor. 

Fig.  8  shows  the  speed  torque  curves  of  a  clutch-type 
motor.  The  greater  part  of  the  torque  dcvelop(>d  by  the  motor 
at  speeds  between  0  and  80  ])er  cent.'is  used  to  accelerate  the 
rotor,  which  runs  free  on  the  shaft.  The  acceleration  is 
therefore  extrenu'ly  rapid.  As  the  s])ccd  increases  a  gradual 
increase  in  the  torque  exerted  by  the  clutch  takes  place  until 
sufficient  torque  is  exerted  on  the  shaft  to  st:irt  tlic  hiad.     In 


Fig.  8  this  occurs  at  80  per  cent,  synchronous  speed.  The 
auxiliary  winding  is  cut  out  at  a  slightly  lower  speed,  so  that 
the  motor  is  now  working  on  the  inherent  torque  curve  due  to 
main  winding  only.  The  load  is  accelerated  after  the  motor 
has  attained  a  high  speed  and  th(^refore  is  drawing  a  relatively 
low  current.  The  advantage  of  this  type  of  motor  over  a 
(lutchless  motor  is  better  illustrated  by  the  time-current 
cTirves,  Fig.  9.  It  is  assumed  tiiat  both  motors  are  able  to 
accelerate  the  load  to  full  spe(!d  in  5  seconds,  while  the  armature 
of  the  clutch-tyi)e  motor  attains  80  j)er  cent,  of  full  sjieed  in 
1/2  seconds.  It  is  ap))arent  that  the  clutch-type  motor  works 
under  far  the  most  favourable  conditions  as  regards  current 
draw  during  the  interval  from  1/2  to  5  seconds.  Since  the 
atidition  of  a  clutch  introduces  a  further  possible  source  of 
trouble  and  expense  in  manufacture,  the  ai)plication  of  the 
ciutcii-type  motor  is  generally  limit('d  to  the  class  of  load 
re([uiring  a  higher  starting  torque  than  can  b(!  readily  obtained 
from  a  cjutchh's^  motor. 


The  Deleterious  Effect  of  Fibres  on  the  Electric 

Insulating  Power  of  Oils. 


In  The  ElK(  trk  iax  of  March  2,  1917,  a  short  account  was 
published  of  an  experimental  research  on  the  electric  insulating 
jirojierties  of  transformer  oil,  carried  out  in  the  Electro-Technical 
Laboratory  at  Tokyo  by  Messrs.  T.  Hirobe,  W.  Ogawa  and 
S.  Kubo.  The  main  feature  of  the  research  as  therein  reported 
was  to  bring  to  light  the  very  deleterious  effect  on  the  insulating 
power  of  tran-former  oil  of  the  presence  of  fibres  from  cotton 
rags  used  in  cleaning  containing  vessels  or  otherwise  introduced 
into  the  machinery  contained  in  the  oil.  It  was  stated  that  a 
single  fibre  of  ])oor  insulating  value  would  be  sufficient  to  break 
down  the  insulation  of  a  transformer.  In  an  editorial  note 
the  importance  of  this  result  was  pointed  out  and  a  desire  was 
expressed  that  the  c-nclusions  should  be  verified  at  an  early 
date. 

Similar  conclusions  as  to  the  importance  of  fibres  in  insulating 
oils,  arrived  at  independently  and  from  a  different  view- 
point, may  therefore  be  worthy  of  note.  In  this  case  the 
research  was  carried  out  from  an  academic  view-point, 
having  its  origin  in  a  casual  observation  of  the  electrical 
conducti\"ity  of  paraffin  oil  measured  between  two  cylinders. 
The  conductivity  was  foimd  to  vary  enormously,  the  explanation 
being  not  immediately  obvious.  An  investigation  into  the 
phenomena  was  started  in  1916,  prior  to  the  publication  of  the 
report  referred  to,  and  concluded  without  any  knowledge  of  this 
report.  The  results  arrived  at  showed  the  phenoniena  to  be 
due  to  the  presence  of  fibres,  and  in  the  investigation  which  led 
to  this  conclusion  much  information  was  gathered  as  to  the  effect 
on  the  specific  resistance  of  oils  of  the  presence  of  fibres.  In 
the  paper  above  mentioned  the  matter  is  approached  from  the 
valuable  technical  viewpoint  of  the  effect  of  fibres  in  lowering 
the  break-down  voltage  in  transformer  oil,  but  their  importance 
from  this  viewpoint  was  only  realised  on  reading  the  report 
when  this  research  was  completed.  In  so  far,  however,  as  any 
considerable  lowering  of  specific  resistance  means  an  increased 
chance  of  a  breakdown  by  providing  an  easy  passage  for  a  spark, 
these  results  are  a  verification  of  those  already  referred  to. 

The  possibility  that  the  enormous  variations  in  the  conductivity 
of  paraffin  oil  might  be  due  to  varying  impurities  in  the  oil  led 
to  the  testing  of  a  purer  and  more  standard  type  of  oil,  liquid 
paraffin  as  sold  for  medicinal  purposes  and  guaranteed  to  be  in 
accordance  with  the  British  Pharmacopoeia,  1914,  being 
chosen. 

Tests  ox  Electrical  Coitoucti^ity  of  Liquid  Paraffin. 

(a)  Variation  of  Current  with  Electric  Field. — Efforts  were 
first  made  to  obtain  a  simple  graph  showing  the  variation  of 
current  with  electric  field.    A  battery  of  small  storage  cells 
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was  used  as  a  source  of  potential.  The  apparatus  consisted  of  a 
circular  glass  vessel,  about  4  cm.  high,  to  hold  the  liquid.  A 
brass  plate  rested  on  glass  supports  in  the  bottom  of  the  vessel 
and  a  wire  from  it  served  to  connect  it  when  required  to  the 
battery  of  cells.  Another  brass  plate,  protected  by  a  guard 
ring,  was  fixed  in  position  about  1  cm.  from  the  lower  pkte. 
The  vessel  was  provided  with  a  glass  cover,  a  small  hole  in  which 
permitted  connection  being  made  from  the  toj)  plate  to  an 
electrometer.  The  liquid  was  thus  kept  sensibly  free  from 
contamination  of  any  kind.  In  contact  with  the  oil  ebonite 
assunied  a  conductivity  commensurable  with  it ;  it  consequently 
was  found  impossible  to  use  it  in  the  construction  of  the  apparatus. 
The  lower  plate  was  charged  to  potentials  shown  in  tabh;  and  the 
current  at  the  uj)per  plate  measur(/d  by  the  electrometer. 

The  results  were  as  follows  :-  - 

Current 
Volts  per  centimetre.  iiroportional  to 

20       1-0 

30       1-4 

40       1-9 

53       2-5 

63       30 

73      800 


An  abnormal  increase  of  current  took  place  as  shown  by 
figures  for  the  last  increase  of  10  volts.  Reducing  the  field  to 
40  volts  per  centimetre,  the  current  was  now  of  the  .same  order 
as  at  7.3  volts.  Removing  the  field  and  leavingthe  oil  idle 
for  some  hours  73  volts  a  centimetre  now  gave  current 
proportional  to  4-2. 

Afresh  supply  of  liquid  on  being  similarly  treated  gave  the 

following  figures  : — 

Current 
Volts  per  centimetre.  proportional_to 

20       ...        1 

74       4 

142       ...       13 

250       34 

44<J       63 

Here  there  is  no  abnormal  increase  in  current  even  at  a 
much  higher  voltage  than  in  the  first  case.  A  third  sample 
showed  an  abnormal  increase  at  7-5  volts  a  centimetre  and  a 
fourth  at  100  volts  a  centimetre.  A  fifth  showed  no  abnormal 
increase  at  2,032  volts  a  centimetre.- 

(h)  Effect  of  Prolonged  Passage  of  Current  on  Conductivity. — 
With  a  constant  voltage  of  84  volts  a  centimetre  the  results 
were  as  follows  : — 

Taking  the  original  current  as  100  :  After  an  interval  of 
30  minutes  the  current  was  103.    After  a  further  interval  of 
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30  niinutes  the  current  was  89.  After  a  further  interval  of 
45  minutes  the  current  was  76.  After  a  further  interval  of 
5  minutes  the  current  was  28,300. 

With  another  sample  of  oil  a  potential  of  2.52  volts  a 
centimetre  gave  this  result : — Taking  the  original  current  as 
100:  After  20  minutes  the  current  was  llO.  Twenty-five 
minutes  later  the  current  was  97.  Twenty  minutes  later  the 
current  was  92.  Forty -five  minutes  later  "the  current  wa.s  80. 
Sixteen  hours  later  the  current  was  18,800. 

With  a  tliird  sample  and  a  potential  of  410  volts  per 
centimetre  the  result  was  :^Taking  original  current  as  100  : 
After  25  minutes  the  current  was  120.  140  minutes  later  the 
current  was  76.  120  minutes  later  the  current  was  57. 
Sixteen  hours  later  the  current  was  37.  Thus  for  more  than 
20  hours  the  current  gradually  decreased,  showing  no  great 
increase. 

A  fourth  sample  showed  an  even  more  abnormal  increase. 
Taking  the  original  current  as  100,  the  current  after  5  minutes 
was  105,  after  15  minutes  was  95,  after  .30  minutes  was  325,000. 

The  effect  of  the  prolonged  passage  of  current  is,  in  general, 
to  diminish  the  conductivity  of  the  oil,  but  at  any  time  a 
sudden  increase  in  conductivity  may  take  place.  This  increase 
is  irregular  as  to  time  and  field  required  to  bring  it  about, 
large  fields  being  no  more  effective  than  small.  It  is  also 
noticeable  that  for  a  short  time  after  the  field  is  first  put  on 
the  current  is  liable  to  increase  slightly,  but  this  tendency 
passes  away  and  the  current  decreases  with  time,  provided  the 
state  of  great  conductivity  does  not  come  about.  What 
might  be  called  the  normal  effect,  the  decrease  of  the  current 
with  time,  is  a  well-known  characteristic  of  liquid  dielectrics. 
The  importance  of  the  state  of  liigh  conductivity  will  be 
immediately  obvious  ;  it  means  that  the  oil  is  at  any  time 
liable  to  assume  an  apparent  specific  resistance  sometimes  as 
low  as  1/3,000  of  its  normal  value  and  always  so  small  a 
fraction  of  its  normal  value  as  to  impair  gravel v  the  value 
of  the  oil  as  an  insulator.  An  investigation  into  the  cause  of 
the  phenomenon  was  then  proceeded  with. 

Is  THE  Abnormal  Conducting  State  Dependent  on  Water 
OR  Air  in  Solution  in  the  Oil  '. 
To  remove  moisture  a  sample  of  the  oil  was  forced  through 
a  thickness  of  six  filter  papers,  the  latter  having  been  thoroughly 
dried  beforehand.  To  remove  air  in  solution  from  the  same 
sample  it  was  placed  in  a  closed  vessel  which  was  kept 
exhausted  by  a  vacuum  pump  for  six  hours.  When  the  pump 
was  started  for  some  little  time  a  plentiful  supply  of  air 
bubbles  was  produced  from  the  oil,  but  this  gradually  died  out, 
and  when  no  more  appeared  the  oil  was  assumed  to  be  free 
from  air.  The  sample  being  now  tested  gave  the  abnormal 
conductivity  under  a  field  of  2,000  volts  per  cm. 

Other  Oils  Tested  for  a  Highly  Conducting  State. 
It  has  been  remarked  that  paraffin  oil  was  found  to  be 
subject  to  irregiilarities  in  its  conducting  power.  Other  oils 
were  now  exapiined  in  the  light  of  the  results  obtained  for 
liquid  paraffin.  As  was  .sometimes  the  case  in  te.sting  liquid 
paraffin  the  conductivity  was  tested  between  two  vertical 
brass  plates  immersed  in  the  oil.  A  similar  phenomenon 
was  found  to  occur  even  more  readily  than  in  the  case  of 
liquid  paraffin.  Thus  the  conductivity  of  paraffin  oil  under 
a  field  of  40  volts  per  cm.  suddenly  increased  150  times. 
Benzole,  petroleum  ether  and  xylene  on  being  tested  all 
yielded  similar  results. 

Failure  to  Produce  Highly  Conducting  State  in  Toluene. 
Several  samples  of  pure  toluene  on  being  tested  showed  no 
abnormalities  in  their  conducting  power.  A  few  drojDs  of 
water  were  added  to  the  oil,  but  had  no  great  efiect  on  the 
conductivity  except  in  one'  case  in  which  a  large  drop  was 
placed  in  the  oil  between  the  plates  and  toucliing  each  plate. 
Under  the  action  of  an  electric  field  this  drop  decomposed 
with  violent  chemical  action,  leaving  some  small  particles  of 
carbon  in  the  oil.  A  state  of  great  conductivity  was  also  found 
to  have  been  thus  brought  about.  On  illuminating  the  area 
between  the  plates  the  carbon  particles  were  seen  to  have 
formed  a  chain  between  the  plates.     On  breaking  tliis  chain 


the  high  conductivity  disappeared  and  reappeared  when  the 
chain  was  reformed. 

Microscopic  Examination  of  Oils  in  an  Electric  Field. 
Samples  of  the  oils  were  placed  in  the  apparatus,  the  area 
between  the  plates  illuminated,  and  examined  by  a  micro- 
scope. The  oils  were  seen  to  contain  small  dust  particles, 
usually  of  a  short  but  fibre-like  nature.  Under  the 
action  of  an  electric  field  these  particles  moved  to  and  fro 
between  the  plates  hitting  one  and  rebounding  to  the  other, 
at  the  same  time  changing  their  position  in  the  liquid.  Small 
fibres  of  a  very  fine  type  either  originally  present  in  the  oil  as 
sujiplied  or  introduced  in  the  preparation  of  the  apparatus 
were  also  l>'ing  on  the  plates  and  stood  out  under  the  action 
of  the  field.  These  fibres  were  probably  most  usually  intro- 
duced into  the  oil  by  the  fine  cloth  used  in  cleaning  the 
ajiparatus.  If  they  were  long  enough  they  were  seen  under  the 
microscope  to  form  a  complete  link  between  the  plates,  if  not 
they  usually  gathered  together  sufficient  dust  particles  or 
similar  foreign  matter  to  enable  them  to  complete  the  bridge. 
This  latter  process  might  naturally  take  hoiirs,  being  dependent 
on  the  number  and  position  of  dust  particles  in  the  oil.  In  all 
cases  immediately  the  link  was  complete  the  conducti\'ity 
of  the  oil  increased  in  the  abnormal  fashion  previously  referred 
to.  On  removing  the  field  the  link  usually  broke,  and  if  left 
long  enough  the  particles  forming  it  got  redispersed  through 
the  liquid.  The  extent  of  the  increase  in  conducti^'ity  de- 
pended on  the  material  and  number  of  the  fibres.  If  water 
was  introduced  into  the  oil  it  took  the  form  of  small  bubbles 
and  tended  to  collect  on  the  fibres  and  foreign  matter  increas- 
ing their  conductivity.  No  gre^t  tendency  of  small  bubbles 
to  collect  and  form  a  chain  in  the  same  fashion  as  the  fibres 
was  noticed.  In  the  less  viscous  oils  particles  and  fibres  had 
more  freedom  of  movement,  and  thus  were  more  easily  brought 
into  position  and  the  high  conducting  state  produced.  In  no 
case  was  this  state  present  when  no  bridge  was  visible.  It  is 
to  be  noted,  however',  that  the  fibres  were  not  visible  in  the 
oil  to  the  eye  under  ordinary  illumination,  they  had  to  be 
sought  for  with  a  low  power  microscope  under  good  illumina- 
tion.    The  trouble  was  caused  by  fibres  of  this  nature. 

Dust  Particles,  Fibres  and  High  Conductivity. 

Samples  of  liquid  paraffin  were  centrifuged  and  all  dust 
particles  thus  removed.  The  brass  plates  were  cleaned  by 
dipping  them  in  nitric  acid,  then  in  distilled  water,  and  waslung 
finally  with  xylene,  which  readily  evaporated  and  left  the 
plates  dry  and  free  from  all  fibres  and  dust.  The  plates  were 
placed  about  2  mms.  apart  in  the  oil  and  a  field  of  400  volts 
used.  Although  the  field  was  left  on  for  16  hours  no  abnormal 
conductivity  occurred.  Various  other  samples  were  tested 
with  the  same  result,  and  it  was  thus  definitely  established 
that  the  abnormality  in  the  conducti\'ity  of  pre%'ious  samples 
must  have  been  due  to  foreign  matter  in  the  oil  or  on  the 
plates  in  the  nature  of  dust  particles  and  fine  cloth  fibres 
which  formed  bridges  between  the  plates  under  the  action  of 
the  current.  The  other  oils  used,  tested  similarly,  gave  the 
same  result. 

Conclusion. 

In  dealing  with  insulating  oils  great  care  is  necessary 
to  insure  absence  of  dust  particles  and  fibres,  which  if  present 
woiild  be  liable  under  the  action  of  an  electric  field  to  form 
up  in  chains  and  seriously  decrease  the  insulating  power  of  the 
oil.  As  pointed  o\it  in  the  Paper  referred  to  on  transformer 
oils  these  fibres  might  easily  be  introduced  by  using  cotton 
rags  in  cleaning  apparatus.  Oily  cotton  rags  are  sure  to  leave 
fibres  behind  them.  These  fibres  even  though  of  a  very  fine 
and  practically  invisible  nature  will  have  a  high  conductivity 
and  may  easily  form  a  chain  for  a  breakdown  by  a  rush  of 
current  and  the  passage  of  a  spark.  The  presence  of  free  water 
particles  is  also  undesirable,  for  if  dust  particles  or  fibres  are 
present  they  will  join  them  and  render  them  more  conducting, 
while  they  may,  if  very  favourably  placed,  themselves  link  up 
and  form  a  chain.  If  this  chain  is  formed  imder  high  voltage 
it  will  act  as  a  medium  for  a  spark,  the  passage  of  which  will 
release  carbon  particles  which  in  turn  can  form  a  conducting 
chain. 
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These  results  may  thus  be  taken  as  verifying  from  a  difTerent 
view  point  those  in  the  paper  first  referred  to,  in  particular 
they  seem  to  point  to  the  truth  of  tlie  statement  that  "  it  may 
then  be  ])ositively  stated  that  only  a  single  fibre  of  poor  insu- 
lating value  will  be  suilicient  to  break  down  the  instdation  of 
a  transformer,  however  high  the  quality  of  the  oil  may  bo  as  a 
whole,  for  the  puncture  will  occur  at  the  weakest  point.'" 
In  so  far  as  a  fibre  may  reduces  the  specific  resistance  of 
an  oil  hundreds  or  even  thousands  of  times,  it  can  well  be 
regarded  us  forming  a  weak  point. 

In  the  course  of  the  research  much  information  as  to  the 
electrical  propert.ies  of  "  liquid  paraflin  "'  was  noted.  It 
seems  to  be  much  superior  to  any  other  oil  as  an  insulator 
viewed  from  the  point  oi  vivw  of  s))ecific  resistance.  At  about 
1  000  volts  per  cm.  its  specific  resistance  was  of  the  order  10'' 
or  10'^  ohms.  Between  the  parallel  plates  used  a  spark  in  the 
oil  could  be  obtained  at  about  2  200  volts  per  mm. 

This  research  was  conducted  at  University  Tollege,  Dublin, 
under  the  ad\'ice  and  direction  of  the  late  Professor  J.  A. 
JIcClrlLind.  F.R.S. 


Steels   for    Permanent    Magnets. 

The  investigation  of  the  magnetic  q\iality  of  steels  suitable  for  use 
as  permanent  magnets  has  engaged  the  attention  of  the  Hadfield 
research  laljoratory  for  a  considerable  number  of  years,  and  as  a 
result  Jlessrs.  H.^dfields,  Ltd.,  are  now  able  to  supply  customers' 
requii'eraents  •nitli  special  brands,  including  some  new  steels  which 
show  remarkabl  •  magnetic  properties.     Each  of  these  steels  it  is 
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Fig.  1 . — C'CRVES  showing  Magnetic  Qualities  of  Hbola  M.T.  64  Steel. 

important  to  note  can  be  readily  forged  or  rolled,  when  the  usual 
precautions  necessary  with  tmigsten  magnet  steels  are  taken,  and 
the  hardening  treatment  is  in  each  case  cf  the  simplest  possible 
description. 

Among  these  steels  we  may  mention  Hecla  M.T.'  64,  which  is  a 
tungsten  magnetic  steel  of  the  best  quahty.  It  is  recommended  for 
use  where  a  high-grade  tungsten  steel  is  jjarticularly  specified.     Its 
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magnetic  qualities  are  shown  in  Fig.  1.  The  hardening  treatment 
recommended  is  to  heat  carefully  to  SoO'^C,  soak — i.e.,  maintain  this 
temiieraturejin  the  furnace — sufficiently  to  ensure  uniformity  of 
tenijKjrature  throughout  the  section,  and  then  quench  in  water. 

The  second  steel  is  known  as  Hecla  ^I.T.  6.3,  and  was  developed 
in  the  Hadfield  research  laboratory  with  the  sjiecial  object  of  meeting 
tlie  reqiiirements  of  some  users  for  a  steel  less  costly  than  tungsten 
steels,  while  but  little  inferior  as  regards  magnetic  projierties.     For 


service  under  conditions  wliere  the  best  and  most  expensive  steels 
arc  not  essential,  this  steel  will,  it  is  claimed,  be  found  specially 
suitable.  The  qualities  of  this  material  will  be  seen  from  Fig.  2. 
The  romancnce  is  9  300  C.G.S.,  and  the  coercive  force  72  C.U.S.  The 
hardening  treatment  recommended  is  to  heat  carefully  to  800'C., 
soak  sufficiently  to  ensure  uniformity,  and  then  quench  in  water. 

The  most  interesting  of  the  steels  is,  however,  "  Permanitc,'' 
which  represents  an  entii-ely  new  departure  in  steels  for  permanent 
magnets,  since  the  magnetic  properties  are  far  in  advance  of  those 
of  previously  known  steels,  with  the  exception,  perhaps,  of  tlie  K.S. 
magnet  steel  deserilied  in  our  issue  of  December  17tli,  1920.  Fig.  .'{ 
shows  the  full  demagnetisation  citrve  of  this  steel,  and  it  will  be  seen 
that  the  eoerciv()  force  has  the  inuuually  high  value  of  119  C.G.S., 
while  the  remanence  is  over  11  000  ('.(j.S.,  being  equal  to  or  better 
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Fig.  3. — Cck vessiiowi.no  M.^gnetic  Qualities  of  "  Permanite"'  Steel. 

than  that  of  the  best  tungsten  steels.  The  high  coercive  force  of 
this  material  enables  it  to  withstand  rough  usage  in  a  remarkable 
manner,  as  the  falling  off  in  strength  is  almost  negUgble.  Owing 
to  this  quality  and  the  high  value  of  its  B  ■'  H  product,  it  is  therefore 
recommended  for  use  in  magnetos  and  in  apparatus  where  excessive 
demagnetising  influences  are  encomitered. 

It  is  necessary  to  point  out  that  as  ■  Permanite  "  isextremely  difficult 
to  demagnetise,  it  follows  naturally  that  a  strong  field  is  necessary 
to  magnetise  it.  It  is  found,  however,  that  a  magnetising  force 
of  about  900  to  1  000  CG.S.  gives  satisfactory  results.  The  har- 
dening treatment  recommended  is  to  heat  carefuOy  to  900'C.,  soak 
sufficiently  to  ensure  uniformity,  and  quench  in  water. 


Celluloid   in  £)lectric   Safety  Lamps. 

The  Miners'  La.mp  Committee  has  recently  issued  a  memorandum 
embodying  the  report  of  a  research  conducted  into  the  use  of  celluloid 
in  the  construction  of  electric  safety  lamps.  In  a  covering  letter  to  the 
Secretary  of  Mines  the  committee  explain  that  the  celluloid  cases  of  the 
accumulators  of  these  lamps  have  on  several  occasions  been  burnt  owing 
to  a  short-circuit  while  the  lamp  has  been  in  use  underground.  Though 
the  number  of  these  occurrences  has  been  small  and  no  serious  injury 
has  resulted,  it  is  necessary  to  know  whether  they  are  a  real  source  of 
danger.  Three  possibilities  suggest  themselves:  (1)  The  ignited  cellu- 
loid might  cause  an  ignition  of  firedamp  external  to  the  lamp  ;  (2)  the 
fumes  evolved  might  be  dangerous  to  health  ;  (3)  the  pressure  jiroduced 
by  the  fumes  might  bui-st  the  lamp  case.  These  three  possible  sources 
of  danger  have  been  investigated  experimentally  under  the  direction 
of  the  Research  Sub-committee,  and  their  report  shows  that  no  danger 
need  be  apprehended  from  any  approved  type  of  miners'  electric  safety 
lam]!  from  either  of  the  first  two  causes,  but  that  the  third  is  a  possible 
source  of  danger  in  the  types  of  lamps  which  arc  assembled  by  means  of 
a  screw  joint.  This  danger  can,  however,  be  completely  guarded  against 
by  the  provision  of  vent  holes  in  the  metal  cases  of  such  lamps,  and  such 
vent  holes  if  suitably  arranged  and  of  suitable  dimensions  introduce  no 
danger  of  a.  passage  of  flame  from  within  the  lamp  case. 

The  committee  point  out  that  it  should  not  be  inferred  from  the  report 
that  they  consider  the  screw  joint  inferior  to  the  bayonet  joint  for 
the  electric  safety  lamp  ;  there  are  other  equally  important  matters  to 
be  considered  in  making  a  comparison  of  the  merits  of  the  two  tj-pes 
with  which  the  committee  propose  to  deal  in  a  subsequent  report..  The 
committee  make  the  following  recommendations  : — 

(1)  That,  as  regards  electric  safety  lamps  which  are  or  may  be  nearly 
gas-tight  ((.e.,  lamps  assembled  by  means  of  a  screw  joint)  and  in  which 
accumulators  with  inflammable  eases  are  used,  the  case  for  the  lamp 
should  be  pro\-ided  above  the  level  of  the  accumulator  with  not  less  than 
five  vent  holes  of  not  moi-e  than  l/16th  in.  diameter.  It  would  be 
reasonable  for  the  Home  Oiiice  to  require  this  provision  of  vent  holes  to 
be  made  immediately  as  regards  new  lamp  cases,  and  within  six  mouths 
from  the  date  of  jjublication  of  the  report  as  regards  lamp  cases  in  use. 

(2)  That  all  electric  safety  lamps  submitted  for  approval  should  be 
required  to  withstand  tests  in  the  most  explo-sive  mixture  of  firedamp  and 
air. 
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The   Design   and    Construction   of    Scientific 

Instruments.* 


y 


By    ROBERT    S.    WHIPPLE,    M.I.E.E.,    F.Inst.P. 


The  manner  in  which  the  optical  and  scientific  instrument  in- 
dustry met  the  demand  thrown  upon  it  during  the  war  is  now  a 
matter  of  history.  The  present  period,  however,  has  serious 
aspects  such  as  the  severe  competition  from  abroad,  and  the  re- 
strictive duty  threatened  in  the  case  of  supplies  to  American 
colleges,  formerly  large  purchasers  of  duty-free  scientific  apparatus, 
However,  the  importance  of  the  scientific  instruments  to  the  com- 
munity is  now  becoming  better  realised,  and  ultimately  the  industry 
should  be  able  to  hold  its  own. 

Scientific  instruments  may  be  divided  into  two  classes — (1)  a 
piece  of  apparatus  designed  for  the  purpose  of  an  experiment, 
or  (2)  a  tool.  Almost  all  tools,  as  Maxwell  pointed  out,  have  been 
developed  from  purely  scientific  instruments.  When  an  instru- 
ment is  to  be  made  the  following  mutually  related  questions  arise  : — 
(1)  What  accuracy  is  required  ?  (2)  What  sensitivity  is  wanted  ? 
(3)  What  amount  of  money  may  be  spent  on  the  instrument  ? 
Acciu'acy  requirements  are  broadly  as  follows  : — (a)  An  instru- 
ment must  have  the  required  accuracy  ;  {b)  it  must  have  a  constant 
accuracy ;  (c)  every  important  source  of  inaccuracy  should  be 
known  ;  {d)  any  error  should,  as  far  as  possible,  be  capable  of 
elimination  by  adjustment  ;  (e)  this  adjustment  should  be  possible 
without  the  addition  of  other  special  apparatus  ;  (/)  when  an  error 
cannot  be  eliminated  it  should  be  as  constant  as  possible  ;  {g)  when 
an  error  cannot  be  eliminated  it  should  be  capable  of  measurement 
by  the  instrument  itself  without  external  apparatus,  so  that  the 
results  may  be  corrected. 

The  Fundamentals  of  Measuremext. 

Measurements  are  ultimately  made  by  a  human  brain  and  that 
has  itself  no  accurate  quantitative  power.  The  only  power  that 
we  possess  that  is  accurate  is  that  of  judging  coincidence,  or  rather 
non-coincidence.  The  judgment  of  the  eye  in  this  respect  attains 
brisk  precision,  the  power  of  other  senses  is  less  developed.  Hence 
the  instrument  maker  should  arrange  that,  whatever  may  be  the 
quantity  to  be  measured,  the  final  measurement  depends  on  the 
coincidence  of  two  phenomena.  Coincidence  is  nearly  always 
obtained  by  balancing  two  forces,  i.e.,  a  null  method,  as  for  example 
in  weighing.  Many  devices  have  been  introduced  to  save  time, 
such  as  the  spring  balance,  the  vernier,  the  divided  scale,  the 
rnicrometer  head,  &c.  These  are  finally  all  nuU  methods,  as  the 
scales,  &c.,  have  been  calibrated  against  other  weights  or  scales 
which  have  involved  null  methods. 

The  accuracy  of  any  instrument  depends  upon  the  accuracy 
of  each  individual  step  in  its  performance.  Some  errors  are  inherent 
to  the  instrument,  others  may  be  eliminated  by  suitable  pre- 
cautions. The  probable  degree  of  error  requires  careful  pre- 
determination, and  neglect  cf  this  precaution  may  involve  much 
loss  of  money.  The  accuracy  of  elaborate  levels  used  in  surveying 
has  been  sacrificed  by  the  comparative  inaccuracy  of  the  surveying 
staves.  Similar  considerations  apply  to  electrical  measurements, 
where  the  effect  of  temperature  and  of  certain  resistance,  thermal 
effects,  stray  magnetic  fields,  &c.,  must  all  Ije  considered. 

Frequently  increasing  sensitivity  involves  reduced  accuracy, 
and  the  usefulness  of  the  instruments  is  thereby  diminished  The 
sensitivity  of  an  instrument  may  be  defined  as  the  power  of  detecting 
and  measuring  smaU  changes  in  the  property  under  investigation, 
accuracy  as  the  power  of  measuring  the  changes  correctly.  An 
instrument  is  usually  a  magnifying  devic*  and  m.ignification  may 
introduce  imc^rtainty.  Good  design  may  partially  annul  bad 
workmanship,  but  the  converse  is  not  true 

Some  Practical  Points. 

In  instrument  work,  and  esjiecially  in  electrical  instruments. 
the  spiral  spring  is  of  great  service.  The  problem  of  the  control 
spring  is  frequently  difficult.  The  ratio  of  the  length  of  the  spring 
to  itswidth  and  thickness  and  also  the  quality  of  the  material  of 
which  it  is  made,  all  offer  room  for  further  research. 

By  geometric  design  it  is  generally  easy  to  avoid  Viacklash  between 
the  different  parts  of  an  instrument.  If  a  cylindrical  rod  is  turning 
in  a  cylindrical  hole  and  the  rod  is  too  small  for  the  hole,  there 
wiU  be  shake  tetween  the  rod  and  hole.  If,  however,  the  rod  is 
held  down  into  the  Y  supports  by  suitable  springs  there  can  never 
be  shake  in  the  movement.  Maxwell  states  that  "  when  an  instru- 
ment is  intended  to  stand  in  a  definite  position  on  a  fi.'ced  base 
it  must  have  six  bearings,  so  arranged  that  if  one  of  the  bearings 

*  Abstract  of  the  Presidential  Address  to  the  Optical  Society. 


was  removed  the  direction  in  which  the  corresponding  point  of  the 
instrument  would  be  left  free  to  move  by  other  bearings  must  be 
as  nearly  as  possible  normal  to  the  tangent  plane  at  the  bearing." 
If  this  principle  is  observed  the  pressure  and  therefore  the  friction 
at  each  bearing  will  be  kept  at  a  minimum,  and  the  springs  requrcd 
to  avoid  shake  and  backlash  reduced  to  the  minimiun  strength 
consistent  with  the  work  required  of  them. 

Most  mechanics  know  from  a  study  of  satisfactory  and  unsatis- 
factory lathe  beds  which  designs  are  geometrically  sound.  A  lathe 
and  an  instrument  are  closely  akin,  except  that  the  forces  and  wear 
on  a  lathe-bed  are  much  more  severe,  and  surfaces  have  to  be 
emploj-ed  instead  of  point  or  line  contacts.  The  design  of  jiarts 
that  have  to  rotate  relatively  to  each  other  must  follow  the  same 
general  principles.  The  one  serious  dra^^■back  to  strictly  geometric 
design  is  the  fact  that  there  may  be  a  certain  amount  of  "  Soppi- 
ness," and  this  cannot  be  tolerated  in  many  instruments — for 
example,  in  surveying  instruments. 

In  the  case  of  small  rotational  movements  geometric  design  is  of 
great  value.  In  the  well-known  rocking  microtome  the  parts  on 
which  the  section  is  carried  and  which  are  moved  forward  in  steps 
as  small  as  0-001  mm.  are  blunt  knife  edges  of  cast  iron. 

Sluch  of  the  success  of  a  measuring  instrument  may  depend  on 
the  method  of  mounting  the  scre^^'.  Xo  indeterminate  strains 
should  be  given  to  the  screw  or  nut.  Many  devices  have  been 
designed  for  this  purpose.  Sometimes  the  nut  is  can'ied  in  a  rocking 
mounting,  so  as  to  allow  it  to  take  up  its  position  on  the  screw,  but 
to  permit  any  rotation.  An  excellent  example  of  this  is  shown  in 
the  feed  screw  of  the  rocking  microtome,  in  which  the  screw  works 
in  a  nut  formed  in  a  rocking  piece,  which  rests  in  two  V-grooves  in  a 
ring-shaped  casting. 

The  making  of  a  satisfactory  screw  and  nuts  is  a  difficult  problem, 
but  progress  in  the  manufacture  of  accurate  screw-cutting  lathes 
and  a  knowledge  of  screw  threads  has  quite  revolutionised  the  sub- 
ject. 

The  Importance  of  Scale  Design. 

Enough  consideration  has  not  always  been  given  to  the  scales 
used  in  instruments.  The  position  of  the  scale  or  the  reader  by 
means  of  which  the  scale  is  read  is  of  importance.  If  reading  is 
being  taken  witli  a  microscope,  it  is  often  more  convenient  to  have  a 
low  power  with  a  comparatively  large  field  of  view,  rather  than  a 
higher  power  with  a  restricted  field.  The  former  may  enable 
figures  on  the  circle  to  be  seen,  and  at  the  same  time  give  sufficient 
accuracy  for  the  purpose  of  the  experiment.  The  relative  length  of 
the  short  and  long  lines  on  a  scale  is  a  point  of  some  consequence. 
In  general,  if  the  long  or  ten  lines  have  a  length  of  1,  then  the  fives 
should  be  0-75,  and  the  units  0-5.  In  many-  cases  it  has  been  the 
practice  to  make  the  shortest  stroke  of  the  same  length  as  the 
space  between  it  and  the  adjoining  one.  An  open  scale  is  easier  to 
read  than  a  crowded  one.  The  eye  becomes  remarkably  proficient 
in  subdividing  small  spaces.  Mr.  Trotter*  has  given  a  good  deal  of 
consideration  to  the  size  of  figures  on  instrument  scales,  and  sug- 
gests a  simple  block  letter,  the  total  width  of  which  is  seven-tenths 
of  the  height,  and  the  thickness  of  the  strokes  forming  the  figure 
one-tenth  of  the  height,  as  the  most  satisfactory.  Some  experi- 
ments made  at  the  National  Physical  Laboratory  have  shown  that 
when  the  figures  have  to  be  made  luminous  by  means  of  a  radium 
compound  the  proportion  of  width  of  line  to  the  height  of  the  figure 
for  maximum  legibility  should  be  about  1  to  8  for  letter  and  figures 
in  which  the  height  exceeds  5  mm.  Below  this  limit  exjwrience 
suggests  that  the  breadth  of  line  may  be  usef  uUy  increased  to  one  -sixth 
of  the  height  of  the  figure. 

In  designing  an  instrument  the  conditions  under  which  it  is  to  be 
employed  {i.e.,  the  skill  of  the  user,  the  effect  of  weather  if  used 
outdoors)  must  te  considered.  The  research  instrument  of  to-day 
is  the  tool  of  to-morrow.  Instalment  makers  have  failed  in  this, 
that  they  have  not  realised  sufficiently  quickly  the  new  applications 
of  research  to  industry. 

The  Effect  of  Criticism  on  Design. 
What  then  does  the  new  application  of  an  old  instrument  or 
the  use  of  a  new  one  entail  ?     First  of  all,  imagination  to  see  a  pro- 
spective  demand  ;     second,   efficient   and  economical  methods   of 
manufacture.     Several   leading   American   instrument   firms    have 

*  "  A  Set  of  Proposed  Standard  Numerals  for  the  Scales  of  Measuring 

Instruments,"    A.    P.  Trotter,  Journal  Inst.  Elect.  Eng.,   Vol.  LIV 
p.  273,  1916. 
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organised  development  departments.  A  dozen  instruments  are 
made  to  p\it  out  into  .service  with  a  view  to  attract  outside  criticism. 
After  the  criticisms  are  received  the  liual  model  is  ]>rci)arcd.  and  tlu^ 
develiipment  department  hands  to  the  works  a  liiiislicd  instrument 
for  nuinufact\ne  on  a  larf;e  scale. 

<^  Havinn  decided  that  there  is  the  possibility  of  a  fairly  large  sale 
it  is  advisable  to  consider  wliat  ])arts  nuiy  be  pressed  or  die-cast, 
and  to  incorjiorate  as  many  standard  parts  as  po.ssible.  A  reduc- 
tion in  cost  may  frequently  Ix-  made  by  replacing'  brass  or  bronze 
by  east-iron  or  die-cast  aluminium  ])arts.  Well-made  metal  pat- 
terns are  e.s.sential  on  account  of  the  time  saved  in  i)reparing  jigs 
and  fixtures.  Varicnis  finishing  processes,  the  lacquer  and  ])aint 
spray,  the  sand  blast  and  the  electroj)laling  plant,  all  form  ])art  of 
the  cr|uipmcnt  of  a  modern  instrument  factory,  and  by  enabling  the 
employment  of  unsUillcd  labour  help  to  reduce  the  cost  of  manufac- 


ture. The  moulding  of  ebonite  and  bakelite  is  a  valuable  process, 
and  should  be  used  largely  in  future  instrument  work. 

The  catholicity  of  knowledge  required  by  the  infttrument  maker 
has  been  em])hasised  both  by  leaders  of  the  industry  and  employees. 
The  authorities  at  two  or  three  of  our  universities  are  widening  their 
courses  in  optics  to  try  and  train  the  future  designer  of  o])tical 
systen\s.  The  British  Sclent ilic  Instrument  Research  Association, 
inider  the  able  diref^tion  of  Sir  Heibert  .Jackson,  promises  to  be  a 
great  helj)  to  the  industry. 

1  believe  there  is  a  future  for  the  manufacture  of  scientific  instru- 
ments in  this  country.  The  community  is  l>eglnning  to  apjMcciate 
the  help  that  instruments  can  give  it  in  Its  industrial  life.  The 
growth  of  science  and  the  spread  of  scientific  education  will  ojien 
out  many  new  opportunities  for  the  use  of  instruments.  The 
instnnnent  maker  must  rise  to  these  opportunities. 


Railway   Telegraph   Construction. 


My   M.    G.    TWEl: 

Telegraph  line  construction  fur  signalling  aiul  communication 
purposes  on  raihvays  has  features  not  ])Ossesscd  by  I'ost  Oflice  work. 
Kallway  circuits,  forinstance,  until  recently  were  comparativclyshort, 
long  distance  telephone  trunks  being  rare.  The  lines  are  nearly 
always  open.  The  number  of  wires  on  a  railway  route,  of  course^ 
varies.  Jn  the  neighbourhood  of  a  big  railway  centre  2W}  or  30t) 
wires  may  be  required.  Air  sj)ace  ]japer  cables  are  usually  employed 
instead  of  ojk'U  work  at  sucli  places-.  On  branch  lines  worked  by 
electric  train  statf  a])i)aratus  three  wires  only  are  required,  one  wire 
for  the  electric  train  staff  instrument  and  a  jtairfor  the  telephones. 

Railways  being  permitted  to  erect  their  own  lines  on  their  own 
proix-rty,  are  not  troubled  by  the  necessity  for  easements  when 
planting  staj's  or  struts  as  long  as  they  remain  on  railway  ground. 
In  consequence  a  large  number  of  stays  and  struts  are  used. 

Develop.ment  Small. 

The  development  of  the  lines  is  slight,  as  the  route  is  restricted  to 
the  side  of  the  railway  in  most  cases.  As  an  increased  demand  for 
telephones  and  other  appliances  arises  additional  wires  are  added 
to  existing  routes.  When  renewing  jiolcs  and  Mires  allowance 
has  to  be  made  for  this  sort  of  thing.  A  relief  can  be  obtained  in 
some  places  by  having  pole  lines  on  both  sides  of  the  railway,  but 
this  is  not  always  possible.  P.O.  wires  are  sometimes  carried  on  a 
separate  route  to  the  railway  ^^•ires  in  this  manner.  Close  esti- 
mating and  ilesign  of  open  lines  and  cable  routes  is  not  resorted  to  in 
all  eases,  the  district  inspector  being  allowed  a  free  hand.  The 
latest  G.P.O.  practice  is,  however,  used  as  a  guide  nowadays. 

Renewals  of  routes  are  necessary  after  40  years  or  so.  When 
these  routes  pass  through  large  centres  the  question  of  cabling  is 
considered,  and  usually  adopted.  The  difficulty  of  not  being  able 
to  add  short  lengths  to  a  calile  route,  such  as  from  a  track  current  to 
a  signal  box,  is  overcome  by  running  insulated  wire  in  the  casing 
carrying  the  cable.  Should  the  cable  be  armoured  and  suspended 
on  hooks,  a  sjiecial  route  of  wood  casing  or  steel  conduit  is  required 
for  occasional  wires. 

G.P.O.  Pr.\ctice  Followed. 

The  arrangement  of  the  wires  on  the  poles  is  gradually  becoming 
the  same  as  G.P.O.  practice.  Generally  the  telephone  and  tele- 
graph trunks  are  kept  at  the  top  of  the  poles,  below  them  local 
telegraph  or  telephone  circuits,  with  block  and  repeater  circuits,  &c., 
in  the  bottom  positions.  Spare  arms  are  left  lx>low  each  group  of 
■(vires.  By  this  method  the  addition  of  extra  wires  or  alteration  to 
existing  local  circuits  is  not  likely  to  affect  the  through  wiles. 
Revolving  has  been  adopted  for  telephone  circuits  on  new  routes. 
On  the  old  routes,  Avith  short  and  long  arms  alternately,  crossing  is 
used.  Owing  to  the  great  difficulty  experienced  in  picking  up  the 
right  wires  after  a  breakflown,  when  they  are  revolved,  it  is  quite 
possible  crossing  will  Iw  reverted  to.  It  is  not,  jierhaps,  generally 
known  that  the  short  and  long-arm  design  was  used  to  prevent 
contacts  when  the  wires  got  out  of  regulation.  It  would  appear  from 
this  practice  that  not  very  much  importance  was  attached  to  the 
regulation  of  wires  in  early  railway  telegiaph  days. 

If  any  surveys  for  new  routes  have  to  be  made  the  method  em- 
ployed is  left  to  the  local  inspector.  Xew  routes  are  required  for 
new  or  reconstructed  railways,  or  diversions  of  existing  routes  for 
widenings  and  alterations  to  the  railway  boundaries. 

Method  of  L.wout  Employed. 
For  laying  out  poles  and  other  heavy  stores  a  special  train  can  be 
employed,  and  this  usually  necessitates  Sunday  work.  With  the 
present  scale  of  pay  received  by  railwaymen  this  is  an  expensive 
business.  It  is  quite  a  question  whether  motor  lorrjdng  out  stores 
by  road  on  week-days  to  convenient  points  where  roads  cross  or 


IDIK.   A.M.I.K.K. 

mecttheraihvay  would  not  save  this  Cxi)ense.  A  special  train  with 
train  crew  has  to  be  paid  for  by  the  telegraj)!!  department  ;  it  is 
not  suj)plied  free,  as  might  be  supposed. 

The  actual  digging  of  pole-holes,  fitting  and  creetiug  poles  can  be 
done  on  week-days  as  well  as  wiring  or  trausferiing  wires.  The 
construction  gangs  when  less  than  two  hours"  train  journey  from 
their  Avork  reside  at  home.  If  working  further  away  they  are 
required  to  lodge  out.  As  men  object  to  this  and  they  have  also 
to  be  paid  lodging  allowance,  the  em|)loyment  of  a  IJO  cwt.  motor 
lorry  to  convey  them  to  and  from  their  work  would  be  of  mutual 
advantage  to  the  railway  and  the  men.  The  gangs  would  be  con- 
veyed direct  to  their  Avork.  and  no  waits  for  trains  and  walks  from  the 
nearest  station  to  their  work  would  be  necessary.  Tlie  men  would 
also  be  fresher.  Tliis  method  of  getting  the  gangs  to  their  work 
and  back  was  employed  by  the  Railway  Telegraph  Branch  of  the 
British  Army  Signal  Service  in  France  with  entire  success.  The 
G.P.O.  have  also  moved  their  gangs  about  in  this  way  since  the  war. 
Working  Conditions. 

The  conditions  under  which  cable  work  is  carried  out  are  very 
similar  to  open  construction,  except  that  a  cable  ins]iector  does  the 
entire  work  with  his  own  men,  and  when  tinished  it  is  handed  over 
to  the  district  inspector  for  use.  As  cable  work  in  most  cases  is 
only  necessary  at  big  railway  centres  to  which  a  fast  frequent  train 
serxice  exists,  railway  traveliing  would  not  take  up  an  undue  amount 
of  time.  Also  when  men  do  lodge  away  they  can  usually  live  close 
to  their  work.  When  tunnels  or  bridges  are  being  cabled  similar 
conditions  to  those  of  the  construction  gangs  arise,  and  motor  trans- 
port might  be  used  with  advantage. 

As  far  a.s  the  engineering  and  designing  of  routes  is  concerned, 
some  railways  have  an  engineer  who  speciaMses  in  this  work,  while 
other  hues  leave  it  entirely  to  the  district  inspectors.  On  the  latter 
lines  practice  and  quality  of  work  differs  according  to  the  experience 
of  the  inspector.  Headquarters  may  occasionally  issue  general 
instructions,  but  no  close  study  of  construction  is  made  or  considered 
necessary. 

During  the  war  a  considerable  mileage  of  branch  lines  was  taken 
up  and  sent  overseas.  At  the  same  time  the  telegraph  route  was 
dismantled.  Now  some  of  these  lines  are  being  replaced,  and  in 
consequence  a  telegraph  route  will  be  required.  It  would  be  inter- 
esting to  know  whether  the  advantages  of  the  20  ft.  Mannesmann 
steel  pole  have  been  considered  for  this  work.  It  is  easy  to  handle, 
quick  to  erect,  and  no  arm  slotting  is  required,  and  they  should  be 
practically  indestructable.  They  are  used  extensively  in  the  colonies, 
where  only  native  labour  is  available,  and  insects  and  climate  make 
the  use  of  wooden  poles  impossible. 
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Correspondence. 

AlSlPLIFYIXG  THE  OPTOPHONE. 

10   THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  BIr.  Campbell  Swintoivs  letter  in  your  issue  of  March 
11th  reports  the  first  success  obtained  in  making  optophone 
sounds  avdible  in  a  room.  The  sound  produced  by  the  French 
military  amplifier  was  sufficiently  loud,  but  the  loudness  was 
not  the  same  for  all  the  five  notes.  There  was  a  certain 
amount  of  selective  action.  Acting  on  Mr.  Swinton's  advice, 
I  tried  other  amplifiers,  and  the  final  success  was  obtained  on 
March  2nd  with  a  tkree-valve  amplifier,  kindly  lent  by  the 
Marconi  Wireless  Company.  The  experiments  took  place  at 
the  National  Institute  for  the  Blind  in  Great  Portland-street, 
in  the  presence  of  Sir  William  Collins,  D.L.,  K.C.V.O.,  the 
well-known  ophthalmic  surgeon.  Mi.  P.  Swann,  of  the  Marconi 
Company,  and  Mr.  C.  P.  MacCarthy,  for  many  years  concerned 
in  teaching  blinded  soldiers  to  read.  The  sound  was  emitted 
by  a  wooden  trumpet,  and  easily  filled  a  moderate-sized  room. 
Two  blind  pupils  trained  at  the  Institute,  Mr.  Emblen  and  Miss 
M.  Green,  were  immediately  able  to  decipher  the  sound  and 
"  read  "  the  book  mounted  in  the  optophone.  It  was  Sir  A. 
Pearson's  "Victory  over  Blindness,"  printed  in  ordinary  clear 
type.  The  system  used  was  that  known  as  "  white-sounding," 
in  which  the  letters  are  characterised  by  the  notes  they  ex- 
tinguish rather  than  those  they  sound.  The  optophone  as 
constructed  by  Elessrs.  Barr  &  Stroiid,  Ltd.,  can  be  worked  on 
either  system,  but  I  prefer  "  white-sounding  "  for  its  sim- 
plicity and  reliability. 

The  importance  of  this  new  development  lies  not  in  its  use 
to  the  individual,  who  will  probably  prefer  the  earpieces,  but 
in  the  facility  with  which  a  large  class  of  blind  persons  can  now 
be  taught  at  once. — I  am,  &c., 

London.  March  14tb.  E.  E.  Fournier  d'Albe. 


A    QUESTION    OF    NOMENCLATURE--WIRE     RADIO.. 

TO   THE   EDITOR   OF  THE    ELECTRICIAN. 

Sir  :  The  question  of  the  choice  of  an  appropriate  name  to 
designate  a  new  discovery  in  science  or  an  important  inven- 
tion in  engineering  is  frequently  a  difficult  one.  A  suitable 
name  must  meet  at  least  the  conditions  of  briefness,  euphony, 
and  at  the  same  time  conveying  a  fairly  adequate  idea  of  the 
subject.  The  suggestions  that  have  been  made  of  designating 
the  system  as  "  High  Frequency  ":  or  "  Mega  Frequency  " 
do  not  seem  to  me  quite  apt  inasmuch  as  frequencies  down 
to  3  000  cycles  per  second  are  being  used  for  midtiplex  tele- 
graphy. In  fact,  it  is  the  present  practice  of  the  American 
Telephone  and  Telegraph  Company  to  reserve  the  band  of 
frequencies  between  3  000  and  10  000  cycles  for  telegraphy. 

It  is  my  opinion  that  the  original  "suggestion  of  General 
Squier  in  your  December  17th  issue  proposing  the  term  "Wire 
Radio  •■'  IS  good.  This  term  conveys  the  idea  of  transmittbg 
telephonic  or  telegraphic  messages  over  wires  employing  radio 
means  and  equipments  in  the  matter  of  frequency,"  source  of 
power,  apparatus,  &c.  The  only  objection  to  this"designation 
is  that  the  word  "  Wire  "  assumes  different  forms  when  trans- 
lated into  different  languages.  To  meet  this  objection  I 
would  suggest  the  term  "  Line  Radio  Telegraphy  and  Tele- 
phony "  which  is  a  slight  modification  of  the  term  proposed 
by  General  Squier.  The  word  '•  Line  "  being  practically  the 
same  in  German  and  French  as  in  English. 

It  is  to  be  regretted  that  we  did  not  adapt  the  practice  of  so 
designating  every  new  art  as  to  associate  it  permanently  with 
the  name  of  the  inventor  ;  we  could  have  then  in  this  case 
called  this  system  "  Squier  Telegraphy  "  as  suggested  by  Dr. 
Eccles  in  his  letter  of  January  14.— I  am,  kc, 

Washington,  D.C.,  February  20.  Louis  Cohen. 


have  had  an  electric  washer  in  use  at  home  for  over  12  months, 
and  can  testify  that  it  is  not  only  a  triumph  but  a  boon  ! 
Not  only  is  my  wife  delighted,  but  our  charwoman  is  en- 
chanted with  it,  and  has  on  several  occasions  operated  it 
single-handed,  thus  testifying  to  its  simplicity  in  use. 

The  average  number  of  articles  washed  jjer  week  is  over 
100 — the  operation  occupying  1  hour — and  the  total  current 
consumption  less  than  a  third  of  a  unit.  One  great  advantage 
which  has  not  been  mentioned  by  your  correspondent  is  that 
having  filled  the  machine  and  switched  on,  other  work  can  be 
proceeded  with. 

I  would  state  that  from  my  experience  the  best  type  of 
machine  is  the  "  Canadian  Dolly  Type  "  with  a  wooden  tub, 
as  you  not  only  get  the  rubbing  effect  of  the  old  washing  board 
but  the  water  keeps  hot  for  a  much  longer  period  than  is 
the  case  with  a  machine  having  a  metal  body.  )   i 

I  consider  that  the  electric  washer  is  the  greatest  time, 
labour  and  money  saver  of  all  the  labour-saving  devices  on 
the  market,  and,  considering  its  small  current  consumption 
with  consequently  no  necessity  for  special  wiring,  it  ought 
to  have  a  great  future  in  this  coimtry. — I  am,  &c., 

Pinner,  March  15.  H.  Wynne  Roberts. 


THE  ELECTRIC  WASHER— IS  IT  A  TOY  OR 
A  TRIUMPH  ? 

TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  I  was  pleased  to  see  the  letter  from  "  American 
Housewife  "  on  the  above  subject,  and  can  fully  endorse  her 
remarks  about  hot  water,  filling,  and  hanging  out  t-)  drv.     I 


ELECTRIC  WASHING  AND  THE  BIRTH  RATE. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  In  last  week's  Electrician  "  An  American  Housewife" 
(who,  I  suspect,  is  not  quite  so  feminine  as  her  pseudonym 
might  lead  one  to  suppose)  takes  me  to  task  somewtiat  belatedly 
for  an  almost  forgotten  article  of  mine  on  the  subject  of  electric 
washers.  Her  letter  is  courteously  critical,  but  I  think  is 
written  without  conviction,  and  purely  as  a  piece  of  commercial 
propaganda.  Whoever  your  correspondent  may  be,  she  is 
certainly  acquainted  with  the  art  of  special  pleading,  and 
knows  how  to  avoid  any  controversial  rocks  which  might 
wreck  the  frail  vessel  of  her  argument.  It  would  not  surpri.se 
me  at  all  to  learn  that  the  writer's  interests  are  concerned 
more  with  the  selling  than  with  the  use  of  electric  washers. 

An  Incredible  Figure. 

I  am  flattered  by  the  statement  that  my  article  has  aroused 
"  considerable  comment  among  American  housewives,"  and 
feel  that  such  an  end  would  justify  almost  any  means.  However, 
I  had  no  intention  of  suggesting  that  American  housewives 
are  any  more  foolish  or  extravagant  than  their  English 
sisters.  In  some  respects  I  believe  they  are  a  great  deal  wiser, 
but  I  certainly  believe  that  American  husbands  are  far  less 
shrewd  than  the  average  Englishman  in  their  choice,  or  in 
guiding  their  wives'  choice,  of  household  equipment.  )    ■. 

The  figure  of  $100  000  000  given  as  the  total  value  of  Ameri- 
can washing  machine  sales  for  1919  was  taken,  I  think,  from 
"  Electrical  Merchandising."  I  may  have  over-estimated 
(or  rather  over-guessed)  the  number  of  washers  represented 
by  this  amount  of  money,  and  I  am  quite  prepared  to  accept 
your  correspondent's  deduction — if  she  can  convince  me  of 
the  accuracy  of  her  financial  premise,  of  which,  for  the  moment, 
I  prefer  to  remain  politely  incredulous.  Nothing  short  of 
properly  certified  statistics  would  induce  me  to  believe  that 
550  000  electric  washers  were  manufactured  in  the  United 
States  in  any  year  since  their  regretted  defection  from  the 
British  Empire. 

Colour  the  Determining  Factor. 

As  for  "  An  American  Housewife's  "  specific  arguments, 
they  are  really  unanswerable  ;  not  because  they  are  true,  but 
because  they  are  mostly  irrelevant.  The  electric  washer 
might  economise  hot  water  if  it  were  not  for  the  fact  that  the 
water  generally  gets  unusably  dirty  before  it  gets  unusably 
cold.  In  other  words  colour  and  not  temperature  is  the  factor 
which  decides  the  necessity  or  otherwise  of  changing  the  water. 
In  any  case  there  are  such  things  as  tubs  fitted  with  lids  and 
hand-operated  dollies.  Temperature  preservation  is  not  an 
exclusive  feature  of  the  electric  washer.  ? 

In  the  matter  of  filling,  emptying  and  carrying  tubs,  your 
correspondent  is  delightfully  naive.  Of  course,  one  may  fill 
an  electric  washer  or  a  tub  or  a  cup — or  any  old  receptacle — 
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by  the  syphon  method,  if  one  cares  to  do  so.  The  i)oiiit  I 
tried  to  make  in  iny  article  was  sim])ly  tliat  the  electric  washer, 
per  se,  did  not  relieve  the  liousewife  from  the  work  of  filling 
and  carrying  tubs.  "  An  American  Housewife  "  might  just 
as  well  argue  that  the  electric  washer  is  of  great  domestic  value 
since  it  enables  her  to  see  better,  owing  to  the  fact  that  her 
husband  had  a  larger  electric  lamj)  installed  in  the  wash-house 
when  he  bouglit  the  washer. 

I  think  I  did  suggest  that  some  of  the  American  electric 
washers  were  probably  (/as  heated,  luid  1  regret  to  find  my 
suspicions  contirmcd  by  your  correspondent.  If  that  is 
supposed  to  be  an  advantage  of  electric  washing,  then  give 
me  the  honest  filthiuess  of  a  gas  copper. 

A  Little  Bet. 

"  An  American  Housewife  '"  is  apparently  not  aware  that 
it  is  a  common  practice  in  this  co\intry  to  wring  out  the 
clothes  before  hanging  them  up  to  dry  ;  or  does  she  mean  to 
imply  that  an  electrically-driven  wringer  is  cajiable  of  extracting 
a  greater  proportion  of  the  moisture  than  an  ordinary  wringer 
operated  by  the  strong  right  arm  of  an  English  charwoman  ? 
Even  I,  a  weakly  scribe,  could,  almost  without  effort,  pass 
through  a  hand-operated  wringer  heavy  and  much-folded 
articles  which  would  be  entirely  beyond  the  power  of  a  quarter- 
horse  motor. 

I  wouldn't  miiid  laying  heavy  odds — say  a  case  of  Scotch 
whiskey  against  an  .Vmerican  "  Ersatz  "  liqueur  (I  am  sure  your 
correspondent  would  prefer  whiskey  to  gloves  or  other  feminine 
fal-lals)  that  clothes  can  be  more  quickly  and  thoroughly 
relieved  of  their  water  content  by  means  of  a  hand  wringer 
than  by  means  of  the  absurdly  inadequate  device  attached  to 
the  average  electric  washer. 

Justifying   CiKCUiMSTAxcES. 

"  An  American  Housewife  "  is  probably  quite  right  in  what 
she  says  about  American  charwomen  and  laimdries,  in  which 
case  we  may  perhaps  admit  that  the  electric  washer  has  a 
certain  economic  value  in  the  dry  and  servantless  land  of  her 
nati\"ity.  Obviously,  if  manual  help  cannot  possibly  be 
obtained  one  might  be  justified  in  spending  as  much  as  a 
thousand  ])ounds  on  a  device  which  would  save  ten  minutes' 
work  a  week.  It  all  depends  upon  the  valuation  one  puts  upon 
one's  time. 

Mv  economic  criticism  of  the  electric  washer  was  based  on 
English  conditions,  and  in  England  one  can  still  hire  char- 
women at  a  fair  wage  and  of  a  fair  degree  of  competence. 

No  Char — No  Children. 

I  am  interested  and  amused  by  the  somewhat  illogical  rela- 
tion which  your  correspondent  seeks  to  establish  between  the 
problems  of  racial  suicide  and  domestic  help.  "  On  the 
farms,"  we  are  told,  "  where  for  a  generation  household  help 
has  been  almost  extinct,  the  families  average  but  two  children 
apiece  ..."  A  closer  study  of  her  country's  vital  statistics 
would  no  doubt  also  reveal  the  disconcerting  fact  that  in  the 
large  city  mansions,  where  servants  in  sybaritic  profusion 
jostle  one  another  on  every  stair  and  landing,  the  families 
also  average  but  two  children  apiece.  She  would  also  find 
that  in  the  poorest  families,  where  there  is  neither  room  nor 
money  for  any  kind  of  domestic  help,  the  birth-rate  is  extraor- 
dinarily high. 

Hard  work  has  never  stopped  any  woman,  whether  American 
or  Engli.sh,  from  having  babies  ;  indeed,  it  seems  rather  to 
encourage  procreation  than  otherwise,  and  I  am  afraid  "  An 
American  Housewife  "  must  look  elsewhere  for  an  explanation 
of  the  low  birth-rate  in  rural  districts.  Anyway,  if  she  is 
right,  the  obvious  and  simple  corrective  (from  her  point  of  view) 
would  be  to  install  an  electric  washer  in  every  farm-house. 

Our  Racial  Needs. 
If  her  last  paragraph  is  intended  to  be  taken  seriously, 
your  correspondent  has  at  the  end  found  herself  compelled 
to  surrender  to  the  calm  logic  of  my  original  argument,  since, 
following  her  birth-rate  line  of  thought,  she  admits  that  the 
survival  of  the  genus  charwoman  is  essential  to  the  racial  needs 
of  England.  In  other  words,  she  confesses  that  the  charwoman 
can  do  more  to  increase  our  depleted  population  than  the  most 


'ngciuously  contrived  electric  washer  ;  which  is,  of  course, 
oidy  reasonable  and  in  accordance  with  modern  biological 
theory. 

In  conclusion,  may  I  assure  '"'  An  American  Housewife  " 
that  my  wife's  charwoman  is  by  no  means  a  household  drudge. 
She  is  an  independent,  intelligent  and  industrious  woman, 
well,  but  not  extravagantly,  paid,  and  she  does  not  consider 
herself  "  unfortunate  "  in  her  emi)loyment.  She  completely 
relieves  my  wife  of  the  lal)our  of  clothes  washing,  which  is 
more  than  any  electric  washer  could  do,  even  if  it  lived  up  to 
all  the  claims  which  have  been  made  in  its  behalf.     I  am,  &c., 

"  Electrocyxic." 


A  Ministry  of  Origins. 

By  ERNEST  J.  V.  BEKN. 

The  Bill  introduced  into  the  House  of  Commons  on  Friday  last 
l)y  the  Prime  Minister  to  provide  for  the  recovery  of  the  Gcrniari 
iiulcmnity  should  be  carefully  studied  in  all  its  many  details  by 
every  trader.  As  lias  so  often  happened  in  coimection  with  recent 
legislation,  a  good  political  purpose  is  made  the  occasion  for  an 
extension  of  the  practice  of  bureaucratic  interference  with  trade  ujion 
a  scale  wliieh  rivals  in  magnitude  any  of  the  arrangements  for 
control  put  into  force  duiing  the  war. 

I  am  not  in  this  connection  one  little  bit  concerned  with  the  rival 
schools  of  thought  on  the  question  of  the  (jcrnian  indemnity  ;  1 
do  not  desire  in  any  way  to  argue  either  as  to  the  wisdom  of  the  50 
per  cent,  arrangement,  as  to  its  practicability  or  as  to  its  effect 
upon  the  import  and  export  of  goods  from  or  to  Germany.  It  is 
obvious  that  the  proposed  collection  of  the  ,'50  per  cent,  tax  will 
render  trade  with  Germany  wellnigh  impossible,  but  if  that  ^^■ere 
the  only  probable  result  of  the  measure  now  before  the  House  of 
Commons,  I  should  not  be  concerned  to  discuss  the  matter  in  these 
pages.  The  Bill  as  drafted,  however,  will  not  only  affect  goods  that 
are  known  to  be  of  German  origin,  but  will  give  to  the  bureaucrats 
the  widest  powers  of  inquisition  into  every  sort  and  description  of 
trade  and  exchange.  It  is  in  effect  another  sample  of  the  old  dodge 
by  which  the  boards  of  officials  attached  to  the  SO  Government 
offices  which  still  fatten  upon  us  manage  to  keep  themselves  in 
existence,  and  to  grow  and  multijily  indefinitely. 

A  Staggering  Blow  to  Freedom. 

The  German  Reparation  Recovery  Bill,  if  it  goes  further  in  its 
present  form, will  be  the  first  step  towards  the  establishment  of  a 
new  Ministry  of  Origins,  which  will  rival  in  its  size  and  its 
ramifications  the  Ministry  of  Health  itself.  In  order  to  trap  the 
miserable  German  the  English  trader  is  to  be  subjected  to  the 
minutest  examination  as  to  the  origin  of  every  article  which  he 
handles.  One  clause  provides  that  the  Commissioners  shall  )5e 
empowered  to  require  "  particulars  in  the  prescribed  mamier  as  to 
the  country  of  manufactme  or  production  of  any  goods,  and  that 
if  the  particulars  are  not  furnished  to  the  satisfaction  of  the 
Commissioners,  the  goods  shall  for  the  purpose  of  this  Act  be  deemed 
to  be  goods  wholly  manufactured  or  produced  in  Germany.""  If 
the  Bill  contained  no  other  clause  than  this,  it  would  be  condemned 
as  a  staggering  blo^\'  to  the  last  remaining  .shreds  of  freedom  in 
commercial  and  industrial  matters.  There  is  not  a  shadow  of  a 
doubt  that  under  this  clause  the  Board  of  Trade,  or  the  Commissioners 
of  Inland  Revenue,  or  both,  will  proceed  to  appoint  gangs  of  officials 
in  every  part  of  the  coimtry,  who  A\  ill  be  armed  with  powers  to  hold 
up  business  at  every  point  imtil  particulars,  which  in  most  cases  the 
possessors  of  the  goods  will  be  quite  unable  to  give,  are  furnished 
to  the  satisfaction  of  the  said  officials.  How  in  the  name  of  reason 
is  it  possible  for  the  importer  of  an  American  consignment  to  satisfy 
the  Commissioners  of  Inland  Revenue  as  to  the  country  of  origin 
of  every  portion  of  the  goods  which  he  has  purchased  ?  The 
clause,  it  will  be  noted,  covers  all  transactions  in  the  goods  of  any 
country,  and  stands  in  the  way  of  the  expeditious  completion  of 
Inisiness  with  Italy  or  France  just  as  effectually  as  it  bars  business 
with  Giermany. 

As  might  be  imagined,  the  bureaucratic  experts  are  not  so 
innocent  as  to  allow  a  chance  like  this  to  slip  through  their  fingers, 
and  they  have  built  upon  this  need  for  a  certificate  of  origins  a 
whole  host  of  complications  modelled  on  the  exact  lines  familiar 
to  those  who  tried  to  do  business  in  the  days  when  the  Ministry  of 
ilunitions  appointed  a  Professt)r  of  Literatvu'e  to  arrange  a  system 
known  as  Priority.  No  less  than  four  Government  departments,  the 
Treasury,  the  Commissioners  of  Customs  and  Excise,  the  Board  of 
Trade  and  the  Lord  Chancellor,  are  all  empowered  under  this  Bill 
to  make  such  regulations,  to  fi-ame  such  schedules,  to  appoint  such 
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officials  and  to  require  such  particulars  as  they  in  their  sole  discretion 
think  fit.  A  special  clause  is  introduced  containing  the  mandatory 
word  •■  shall.""  in  which  the  Board  of  Trade  is  to  appoint  committee's 
for  the  various  purposes  of  the  Act,  which  means  that  the  machinery 
of  the  Military  Service  Tribunals  is  to  be  re-instituted  in  order  to 
subject  every  parcel  of  goods  upon  every  tradesman"s  shelves  to 
appropriate  processes  of  examination.  The  big  new  printing  wcrlcs 
which  the  Stationery  Office  has  just  acquired  almost  as  if  to 
accentuate  the  already  difficult  problem  of  unemployment  in  the 
printing  trade,  \\ill  noM'  be  busily  occupied  producing  large  sheets 
of  rules  and  regulations  under  this  Reparations  Recovery  Act,  and 
traders  will  have  to  reorganise  their  clerical  staffs  in  orderto  comply 
Avith  all  the  demands  that  will  lie  made  upon  them  in  comiection 
with  it. 

A  Typical  Example  of  Control. 

Here,  for  instance,  is  a  typical  provision  which  on  the  face  cf  it 
has  an  appearance  of  reason  : — 

The  Board  of  Trade  may  bv  order  — 

(«)  Reduce  as  respects  articles  of  any  class,  make  or  description, 
the  proportion  of  the  value  of  the  goods  payable  to  the  Com- 
missioners under  this  Act,  or  exempt  articles  of  any  class,  make, 
or  description,  from  the  provisions  of  this  Act. 
(6)  ^'ary  as  respects  articles  of  any  class,  make  or  description,  the 

precentage  referred  to  in  section  two  of  this  Act. 
(c)  Extend  the  classes  of  contract  to  which  section  four  of  the  Act 
relates. 
The  House  of  Commons  will  no  doubt  be  cheerfully  assured  by 
Ministers  that  in  the  above  respect  the  Bill  contains  every  safeguard 
against  any  hardship  which  it  might  inflict  upon  any  particular 
class  of  trader.  That  benevolent  and  far-seeing  friend  of  industry, 
the  Board  of  Trade,  may  be  trusted  to  give  immediate  attention  to 
any  request  from  responsible  firms  to  ■"  reduce,''  '"vary,'"  or 
"  extend  "  the  provisions  of  the  Act  as  it  may  seem  desirable.  But 
what  does  this  mean  in  actual  practice  ?  The  Federation  of  British 
Industries,  the  British  Commercial  Association  and  a  thousand 
Chambers  of  Commerce  will  at  once  appoint  Committees  to  study 
the  damage  which  may  be  done  to  interests  which  they  represent, 
and  a  stream  of  deputations  will  rush  to  the  Board  of  Trade.  A  big 
new  building  will  be  commandeered,  a  thousand  clerks  with  appro- 
priate superiors  appointed,  and  they  will  in  due  time  issue  long  lists 
of  reductions,  variations  and  extensions  M-hich  will  puzzle  and 
b  wilder  every  tradesman  in  the  land  just  as  surely  as  did  the 
daily  emissions  of  the  Ministry  of  Food. 

A   XeW    iNArOURATION. 

It  follows,  of  course,  that  in  order  to  secure  relief  from  the 
injustices  which  will  be  WTought  by  this  measure,  the  unfortunate 
traders  who  are  brought  up  against  it  will  be  required  to  disclose 
aU  sorts  of  particulars,  to  be  subsequently  passed  on  to  Revenue 
officials  or  profiteering  officials  or  other  departments  which  may  exist. 
All  these  departments  will  promptly  increase  their  Stan's  in  orderto 
deal  with  the  new  grist  thus  brought  to  their  mill,  and  the  business 
of  earning  an  honest  living  will  be  made  still  more  difficult. 

The  most  determined  advocate  of  heavy  inderonities  has  no  wish 
to  add  to  the  difficulties  of  English  trade  and  commerce.  These 
difficulties  are  already  great  enough  ;  the  absorption  of  unemployed, 
the  recovery  of  the  exchanges,  the  improvement  in  the  standard  of 
living,  and  the  reduction  of  its  cost  aU  depend  upon  a  simplification 
and  facilitation  of  trade  and  commerce,  and  the  business  world  is 
earnestly  praying  for  the  rapid  removal  of  still  more  of  the  restric- 
tive bureaucratic  arrangements  which  now  make  things  so  difficult. 
The  present  criticism  will  be  misunderstood  if  it  is  interpreted  as  an 
argument  for  an  easement  of  the  terms  as  regards  our  late  enemy  ; 
assiuning  that  the  50  jjer  cent,  arrangement  is  a  proper  and  work- 
able one,  it  will  Ix-  quite  easy  to  bring  it  into  force  without  imposing 
upon  us  another  army  of  officials.  If  the  House  of  Commons  would 
take  the  view  that  the  community  was  composed  of  honest  persons, 
and  would  pass  a  short  Bill  requiring  50  per  cent,  of  any  specified 
moneys  to  be  paid  to  the  Commissioners  of  Inland  Revenue,  and  at 
the  same  time  attach  heavy  penalties  to  a  wilful  invasion  of  these 
provisions,  the  whole  thing  could  be  done  with  the  simple  assistance 
of  half-a-dozen  extra  officials  in  the  Department  of  the  Public 
Prosecutor.  This  Bill,  like  most  other  recent  legislative  enactments, 
is  simply  a  Bill  to  provide  work  for  officials.  It  starts  like  the 
others  upon  the  assumption  that  every  trader  is  a  thief,  and  that  he 
must  be  made  in  connection  with  every  transaction  to  give  guarantees 
and  undertakings  as  to  his  honesty'  The  life  of  bureaucracy  de- 
pends upon  the  maintenance  of  this  pernicious  idea.  If  we  could 
get  back  to  the  old  theory  that  an  Englishman  is  innocent  until  he 
is  proved  guilty,  if  we  could  give  one  another  credit  for  honest 
intentions  and  rely  upon  penal  clauses  for  the  punishment  of  offenders 
when  foimd,  we  should  save  a  lot  of  money  in  officials,  add  im- 
measurably to  the  comfort  and  efficiency  of  our  business  men,  and 
all  of  us  would  be  a  great  deal  better  off. 


W.  Lanes  &  Mersey  Electricity  District 

The  inquiry  by  the  Electricity  Commissioners  into  the  schemes  for  the 
reorganisation  of  electricity  supjily  in  the  West  Lancashire  and  Mersey 
District  was  resumed  on  the  8th  inst.  and  concluded  on  the  loth  inst. 

At  the  outset  it  was  announced  that  Warrington  and  St.  Helens  Corpora- 
tions had  withdrawn  their  support  to  the  scheme  for  the  formation  of  a 
joint  electricity  authority.  "W'arrington  Corporation  felt  the  time  was 
inopportune  for  the  inauguration  of  schemes  mvolving  large  capital 
expentUture  and  they  requested  the  Commissioners  not  to  proceed  with 
the  constitution  of  a  joint  authority.  Later  in  (he  inquiry  it  was 
announced  that  Warrington  had  .iltercd  its  views  and'  that  it  would 
support  the  scheme  for  a  Joint  Authority. 

St.  Helens  Corporation,  acting  on  the  advice  of  their  Electricity 
Committee,  decided  that  having  regard  to  the  evidence  given  and  the 
attitude  adopted  by  Birkenhead,  Wallasey,  Bootle,  Warrington  and 
Southport,  they  could  not  give  any  further  support  to  the  scheme,  though 
they  considered  advisable  the  preparation  of  a  scheme  for  another  area. 

Mersey  Company's  Case. 
Mr.  Tyldesley  Jones,  K.C.  (for  the  Mersey  Power  Company), 
contended  that  the  district  served  by  the  Company,  including  the 
urban  and  rural  districts  of  Runcorn  and  Widnes,  siiould  be  excluded 
from  the  joint  area.  Big  questions  were  involved  which  could  not 
be  .settled  by  an  electrical  engineer  looking  at  a  map  which  showed 
him  the  distribution  of  population  and  industry.  He  urged  that  the 
Commissioners  must  put  in  the  forefront  of  their  deliberations  the 
necessity  of  giving  fair  treatment  to  existing  undertakings  which  had 
done  a  great  deal  to  develop  the  electrical  industry.  In  every  scheme 
put  forward  compulsion  must  be  absent.  An  idea  had  got  about  that 
if  people  did  not  come  in  they  would  be  forced  in  by  the  Commis- 
sioners. That  unfounded  idea  had  had  considerable  effect  in  the 
countiy  generally  and  had  begotten  a  distrust  in  the  minds  of  those 
who  had  been  previously  prepared  to  invest  large  sums  in  the 
industry.  The  Act  did  not  contemjilate  the  splitting  up  of  the 
United  Kingdom  into   a  certain  number  of  electricity  districts. 

The  Chairman  ;  That  is  about  as  likely  and  untrue  as  the  proposal 
that  all  the  existing  generating  stations  should  be  wiped  out  and  replaced 
by  16  super-stations. 

Mr.  Tyldesley  Jones  proceeded  to  describe  the  growth  of  the 
Mersey  Power  Company's  undertaking.  From  IJ  million  units  in  1912 
the  supply  had  grown  to  25  millions  last  year.  Ten  large  new  works 
had  been  established  in  the  district  in  the  same  period.  The  average 
price  charged  worked  out  at  less  than  Id.  per  unit,  and  the  Company 
was  satisfied  that  it  would  be  able  to  maintain  its  supply  at  the  same 
average  price  from  its  new  steam  power  plant.  The  tlistrict  served 
was  one  which  was  peculiarly  favourable  for  chea])  supply.  The 
Company  was  in  a  peculiar  position  because  of  the  advantages  it  derived 
from  the  chemical  industries  which  it  served.  Was  it  suggested  that 
the  chemical  industry  was  to  bear  a  bigger  burden  in  order  that  there 
should  be  a  cheaper  supply  for  the  collieries  of  St.  Helens  or  the  mills 
of  Liverpool  ?  It  would  be  fatal  to  many  industries,  which  were  only 
able  to  carry  on  against  foreign  competitors  by  means  of  utilising  to 
the  utmost  the  pecuUar  benefits  of  their  processes,  if  that  policy  was  to 
be  adopted. 

Mr.  G.  W.  Malcolm,  joint  managing  cUrector  of  the  Salt  Union  (owners 
of  the  Mersey  Power  Company)  explained  how  the  waste  heat  from  salt 
evaporators  was  utilised  in  the  production  of  electricity.  The 
possibilities  of  the  district  could  be  better  developed  under  private 
enterprise  than  by  public  control.  If  the  Company  had  failed  to  develop 
its  area  and  to  put  into  its  undertaking  all  the  capital  required,  there 
might  have  been  a  case  for  public  control,  but,  in  A'iew  of  its  record, 
such  interference  would  bj  absolutely  unjustified.  In  three  months 
tim^  they  would  be  supplying  part  of  EUesmere  Port,  and  they  were 
prepared  to  supply  the  industrial  district  along  the  Weaver  valley. 

In  cross-examination  by  Mr.  Lloyd,  witness  denied  that  the  salt  trade 
was  very  unstable  ;  it  had  been  particularly  steady  for  a  long  time  past, 
and  whatever  happened  to  the  trade,  nothing  would  interfere  with  the 
25  000  000  units  supplied  by  the  Salt  Union  to  the  Mersey  Company. 
When  the  new  steam  power  plant  was  completed  the  waste  heat  factor 
would  be  very  much  diminished  in  importance. 

Mr.  Jas.  Nelson,  electrical  engineer  to  the  Mersey  Power  Company, 
said  that  last  year  the  Company  had  1  013  consumers,  of  whom  63  were 
for  power.  Towards  the  close  of  the  war  the  Ministry  of  Munitions 
encouraged  the  Company  to  erect  a  main  generating  station. 

Mr.  Wm.  McLellan  (Merz  &  McL,ellan,  consulting  electrical  engineers 
to  the  Company)  thought  that  the  joint  electricity  author'ty  could  not 
possibly  supply  the  Company's  area  a-s  cheaply  as  the  Company  would 
be  able  to  do  from  its  new  generating  station.  Other  possibilities  of 
the  utilisation  of  salt-making  processes  in  the  generation  of  electricity 
were  being  examined.  He  did  not  regard  the  Mersey  as  an  electrical 
barrier,  as  there  was  the  tunnel.  A  joint  authority,  with  all  the  warring 
elements  of  which  it  would  be  composed,  would  not  be  likely  to  develop 
the  area  efficiently. 

In  reply  to  Sir  Habky  Haward,  he  said  he  meant  it  was  never  easy 
to  get  local  authorities  to  work  harmoniously  together.  If  they  were 
prepared  to  sink  their  personal  differences  and  only  be  interested  in 
cheap  electricity,  it  might  be  possible  for  them  to  combine,  "  but  they 
won't  do  that ;    there  is  jealousy  between  local  authorities." 

The  Chairman  :  Do  you  think  the  present  difficulties — the  high 
prices  and  enhanced  cost  of  money — have  rendered  less  desirable  the 
general  principle  which  was  laid  down  in  1918,  and  generally  accepted 
by  the  electrical  industry,  that  large  schemes  for  the  generation  and 
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transmission  of  electricity  were  to  be  ))i-effrre(l  to  the  old  parochial 
system  ? 

Witneas  :   I  think  the  principle  is  still  an  end  to  be  aimed  at. 

Mr.  J.  E.  SiNGi.KTOx,  for  Hunonrn  I'rban  aiul  Rural  Councils,  said 
that  tlicircasc  was  liouinl  ii)!  with  tliat  of  Ihc  Mersey  Cunipiiiiy.  l>y  wluiiu 
they  were  at  pn-seiit  supplied.  In  the  unhappy  event  of  their  being 
iniiudeil  in  the  joint  district,  they  considered  they  were  entitled  to 
better  ivpix'sentation  than  the  fraction  of  a  number  which  was 
s\ii;i;csled. 

At  this  iK>int  the  town  elerl;  of  .St.  Hclen.s  (Mr.  W.  H.  Andkhw)  made 
a  statement  as  to  the  reasons  whiih  had  induced  his  Corporal iim  to 
withdraw  its  support  from  the  scheme.  The  Corporation  had  all  alon^; 
been  of  opinion  that  it  could  ]>roduec  eleitrieity  more  cheaply  for  itself 
than  it  ccuild  cet  it  from  the  joint  authority,  but  it  recognised  the 
^•neral  advantaacs  of  co-operation  and  had  been  williuf;  to  as.sociate 
ftself  with  the  scheme  even  at  a  cost  of  some  sacrifice.  For  the  success 
of  such  a  scheme,  however,  it  was  essential  that  they  should  all  pull 
toiiether,  and  it  was  quite  evident  from  what  had  taken  place  that 
that  happy  state  of  affaii-s  would  not  come  to  jiass.  The  picture  which 
!;ept  recurring  to-his  mind  was  one  in  which  they  were  all  in  the  same 
boat,  Liverpool  acting  as  stroke,  and  all  the  others  ]iulling  in  dilTcrent 
ways,  and  Bootlo  as  cox  steering  them  into  all  sorts  of  trouble,  with 
the  Commissioners  on  the  bank  hurling  all  sorts  of  maledictions  at 
their  heads. 

The  Chairman  :  I  am  afraid  that  we  should  need  a  megaphone  to 
make  some  of  you  hear. 

Jlr.  Andrew  said  thcR-  was  a  strtmg  susiiicion  abroad  that  the  backbone 
of  the  scheme  was  a  desire  to  boost  up  Ijiverpool  at  the  expense  of  its 
ncighboui-s. 

The  Chairman  :  I  am  sorry  that  the  attitude  of  St.  Helens  i.s  not 
more  helpful  to  the  Commissioners. 

The  Wirral  Scheme. 

Mr.  .Jeeves,  K.C.  (on  behalf  of  Wallasey  Corporation)  called  further 
evidence  in  support  of  the  Wallasej'  and  Birkenhead  proposal  for  the 
formation  of  a  separate  area  for  Wirral. 

Mr.  A.  Collins,  of  Birmingham,  spoke  in  favour  of  the  WiiTal  scheme 
from  a  linaneial  aspect,  and  said.that  the  success  of  any  scheme  depended 
upon  the  joint  electricity  authority  having  control  of  the  existing 
stations,  to  do  with  them  a«  it  pleased.  The  three  essential  points 
u|ion  which  every  local  authority  should  have  information  before 
committing  itself  to  tile  promotion  of  any  scheme  were  :  The  method  of 
dealing  with  the  existing  stations,  the  method  of  payment  for  such 
exi.sting  stations  and  the  security  for  capital  issues,  and  the  price  wliich 
one  would  expect  to  be  charged  to  the  local  authorities  concerned.  He 
thought  it  wiser  "  to  refrain  from  spending  capital  now  and  go  on, 
even  at  a  slightly  greater  cost  producing  current  from  the  existing 
agencies." 

The  Chairman  :  Is  the  logical  deduction  from  that  an  abstention 
from  electrical  enterprise  at  the  moment  ?  Yes,  except  such  as  is 
absolutely  necessary  to  meet  immediate  future  demands,  and  if  they 
can  be  carried  out  without  the  building  of  new  capital  stations,  it  is 
wiser  to  refrain  from  capital  outlay.  He  found  "electrical  engineers  to 
be  always  very  optimistic.  If  a  capital  station  is  put  down  and  the 
price  of  current  is  not  so  low  as  they  estimate  for  the  potential  demand 
in  1925,  the  results  will  in  reality  bear  a  very  different  construction." 

The  Chairman  :  In  certain  districts  in  which  estimates  were  suppUed 
to  the  Commissioners  in  1918,  the  actual  output  during  the  two  years 
has  been  in  excess  of  the  estimates. 

Witness  :  It  would  be  well  if  everyone  did  the  best  they  could  with 
extensions  of  the  existing  stations  to  meet  a  reasonable  estimate  for 
demand  than  to  commit  themselves  to  the  erection  of  a  sui^er-station 
to  meet  an  optimistic  estimate.  Birkenhead  and  Wallasey  Corporations 
would  be  able  out  of  their  own  resources  to  raise  without  delay  the 
money  for  a  Wirral  authority.  It  was  an  experiment  on  lines  agreed 
between  the  parties  well  worth  the  consideration  of  the  Commis- 
sioners. 

On  the  10th  in.st.  Sir  JoHX  Ssell  asked  the  clerk  of  Ellesmere  Port 
Urban  Council  why  his  Council  had  not  put  into  force  its  electric  lighting 
order  of  1913. 

In  reply  Mr.  Francis  said  the  Council  had  acquired  the  gas  undertaking 
since  the  order  was  obtained.  Negotiations  had  taken  place  with  the 
Merse}'  Power  Company  for  a  bulk  supply,  but  the  Company  was 
not  prepared  to  give  it.  The  Company  preferred  to  secure  a  transfer 
of  the  order,  and  if  that  were  not  permitted,  to  supply  the  large  power- 
users  only.  In  other  words,  the  Company  wanted  all  the  plums.  The 
policy  of  the  Council  was  not  to  make  a  ]irofit  out  of  electricity,  but  to 
secure  the  cheapest  and  best  supply  for  the  development  of  local 
industries,  and  for  that  reason  it  was  supporting  the  proposal  for  a 
joint  electricity  authority. 

Mr.  C.  P.  Spaeks,  consulting  engineer  to  the  Wallasey  and  Birkenhead 
Corporations,  was  recalled  on  one  or  two  technical  points. 

The  CHAnsMAN  :    Is  it  your  view  that,  having  regard  to  the  present 
prices,  and  the  high  cost  of  money,  the  increasing  demands  for  electricity 
will  be  better  met  by  compartment  development  than  by  comjirehensive 
^development  ? 

Witness  :  I  am  afraid  we  shall  have  to  accept  compartment  develop- 
ment. I  am  Very  much  opposed  to  it,  but  I  cannot  see  any  other  way 
of  doing  it.  He  agreed,  however,  that  compartment  development 
would  represent  a  greater  capital  expenditure  than  the  larger  schemes. 
He  also  admitted  that  in  America  even  the  large  undertakings,  compared 
with  which  ours  were  insignificant,  had  voluntarily  committed 
themselves,  though  governed   by  private  enterprise,  to  association  i 


bigger  groupings  ;  but  the  American  electrical  engineer  was  held  up  by 
economic  conditions.  Mr.  Sparks  thought  we  might  proceed  with 
groupings  on  a  smaller  scale,  and  linally  merge  those  groupings  in  large 
schemes. 

Mr.  ilAiioi  I)  DicKi.NSON  was  also  recalled  in  order  to  give  evidence 
against  tlu^  Wirral  scheme.  He  expressed  the  view  that  in  order  to 
secure  the  best  results  it  was  desirable  that  in  any  joint  district  formed, 
t  e  existing  generating  stations  should  pass  into  the  absolute  control  of 
the  joint  authority.  Otlierwise  endless  chaos  and  intense  dissatisfaction 
was  bound  to  arise.  So  far  as  he  was  aware,  all  ths  promoting 
authorities  of  the  Mersey  and  West  Lancashire  scheme  intended  to 
hand  over  their  generating  stations  to  the  joint  authority,  subject  to 
terms. 

Mr.  .Jeeves,  K.C.,  then  addressed  tlie  ('ommissioncrs  for  Wallasey, 
and  Mr.  Miller,  K.C,  followed  on  behalf  of  Birkenhead  Corporation. 
Both  oppo.sed  the  scheme,  as  did  Dr.  Kastham  for  the  Manchester  Ship 
Canal  Company,  but  only  in  its  jirescnt  form.  The  Canal  Company 
tliought  the  promoters  had  not  treated  the  financial  side  of  the  (juestion 
in  a  convincing  manner.  Under  the  scheme  the  prospect  of  a  supply 
to  the  growing  industrial  district  on  the  south  bank  of  the  Mersey 
seemed  to  bo  remoti-,  l)ut  fnjm  the  Mersey  Power  Company  a  supjily 
could  be  secured  at  an  early  date.  If  the  scheme  were  approved  the 
Ship  Canal  contended  that  it  should  include  an  obligation  to  sujjply 
tho  extensive  and  im|iortant  industrial  area  in  the  development  of 
which  the  Ship  Canal  ('omjiany  was  interested. 

At  this  point  Mr.  Wooll  intimated  that  Warrington  <  'orporation  was 
not  antagonistic  to  the  principle  of  a  joint  authority.  The  Alorsey  and 
West  Lancashire  scheme  had  not  impressed  them,  but  they  would 
reconsider  it  on  the  modified  lines  which  the  Commissioners  had 
suggested.  They  would  certainly  do  their  best  to  co-operate  in  any 
approved  scheme. 

Mr.  Tyler,  who  represented  all  the  railway  companies  concerned 
(except  the  Lancashire  and  Yorkshire,  the  Mersey,  and  the  Liverpool 
Overhead  Companies),  referred  to  the  contention  of  St.  Helens 
Corporation  that  they  should  be  left  out  of  any  scheme  devised.  The 
railway  companies'  experience  of  St.  Helens  Corporation  in  regard  to 
electric  supply  had  been  somewhat  unfortunate.  Ten  years  ago 
application  for  current  for  railway  works  at  Earlestown  was  rejected 
on  the  ground  that  it  was  outside  the  St.  Helens  area — a  difticulty  that 
could  easily  have  been  surmounted  if  St.  Helens  had  been  so  minded. 
Eighteen  months  ago  the  apjilication  was  repeated,  and  the  reply  was 
that  the  Corporation  had  not  got  the  plant  to  give  the  supply.  In 
those  circumstances  the  railway  companies  asked  that  St.  Helens  should 
be  included  in  the  joint  electricity  district. 

Mr.  T.  D.  Clothier  (for  Bootlo)  said  his  clients  wished  to  see  the 
possibilities  of  a  joint  district  explored  to  the  full,  but  the  scheme 
produced  did  not  commend  itself  to  them.  They  felt  that  they  could 
obtain  a  better  and  cheaper  supply  from  their  own  modem  and 
well-equipped  generating  station. 

Mr.  Stewart-Brown,  for  the  Mersey  Docks  and  Harbour  Board, 
expressed  the  view  that  the  area  provisionally  determined  was  as  small 
as  should  be  prescribed  for  any  scheme  approved.  The  board  deprecated 
the  withdrawal  of  St.  Helens,  Warrington  and  the  Mersey  Power 
Company,  as  any  diminution  of  the  area  would  be  a  weakening  of  the 
advantages  of  combination.  They  were  opposed  to  tho  Wirral  scheme 
on  the  same  ground,  and  also  on  the  ground  that  it  would  have  tho 
effect  of  putting  the  board's  estate  under  two  different  electrical 
authorities. 

Representatives  of  the  Lower  Bebington  and  the  Form  by  District 
Councils,  of  the  United  AlkaU  Company  and  Messrs.  Lever  Bros., 
also  addressed  the  Commissioners,  and  the  proceedings  concluded 
with  an  effective  reply  by  Mr.  Wooll  for  the  promoters  of  the  larger 
scheme. 

The  Chairman  intimated  that  whatever  the  outcome  of  the  inquiry 
might  be,  it  was  proper  that  public  acknowledgment  should  be  made 
of  the  gratitude  due  to  Mr.  F.  C.  Wilson,  the  ehainnan  of  the  conference 
of  local  authorities  ;  to  Mr.  E.  W.  Pierce,  the  Liverpool  deputy  town- 
clerk  :  and  to  Mr.  H.  Dickinson,  electrical  engineer,  and  all  their 
colleagues  on  the  conference,  for  the  initiative  and  self-sacrifice  they 
must  have  devoted  to  the  production  of  a  scheme.  With  so  many 
public  authorities  possessing  individual  aspirations  and  conflicting 
points  of  view,  it  must  have  been  a  great  labour  to  produce  any  scheme 
at  all. 


The  Nation's  Financial  Outlook. 


Mr.  Thornton,  in  a  little  book  on  "  The  Nation's  Financial  Outlook" 
published  by  Messrs.  P.  S.  King  &  Sons,  has  given  to  the  business  man 
exactly  what  he  requires  to  enable  him  to  follow  with  understanding 
t  e  Budget  problems  which  will  now  loom  large  in  public  discussion. 
We  remember  no  book  on  this  thorny  question  which  contains  less  of 
political  bias,  although  Mr.  Thornton  expressly  disclaims  any  desire 
"  for  the  benefit  or  prejudice  of  any  particular  class."  The  taxpayer 
is  given  in  an  hour's  reading  a  bird's-eye  view  of  the  financial  situation 
and  led  gently  but  firmly  to  a  serious  view  of  his  responsibilities.  By 
avoiding  detail  and  giving  admirable  summaries  of  main  figures,  the 
general  problem  and  the  bearing  of  its  various  parts  one  upon  the 
other  are  made  evident,  while  by  way  of  a  finishing  touch,  a  chapter  is 
added  on  the  position  of  other  countries  which  helps  to  get  the  whole 
picture  into  correct  perspective. 
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I.E.E.  Summer  Meeting. 

Further  particulars  have  now  been  received  regarding  the  summer 
meeting  of  the  Institution  of  Electrical  Engineers  in  Scotland.  On 
Tuesday,  June  7,  in  addition  to  the  visit  to  Dalmarnock  generating 
station,  visits  will  also  be  paid  to  Messrs.  John  Brown  &  Company's 
shipyard  at  Clyde  Bank,  the  Clyde  Mills  power  station  of  the  Clyde 
Valley  Electrical  Power  Company  and  to  other  works,  while  an 
excursion  will  be  made  to  some  of  the  Glasgow  Corporation's  reser- 
voirs. In  the  evening  there  will  be  a  public  function  in  Glasgow. 
On  Wednesday,  June  8,  a  Paper  will  be  read  at  the  Glasgow 
University  by  Prof.  Magnus  Maclean  on  the  "  Hydro-Electric 
Resources  of  the  Scottish  Highlands."  In  the  afternoon  a  visit 
wiU  be  paid  to  Messrs.  Babcock  &  Wilcox's  works  at  Renfrew, 
followed  by  a  river  excursion  on  the  Firth  of  Clyde  at  the  invitation 
of  that  firm.  On  Thursday,  June  9,  the  party  will  proceed  to 
Fort  WiUiam,  where  they  wiU  spend  the  night.  On  Friday  they 
wiU  visit  the  works  of  the  British  Aluminium  Company  at  KirJoch- 
leven  and  then  go  on  to  Oban,  where  the  visit  will  terminate.  Work 
and  pleasure  are  therefore  to  be  aptly  mingled. 

Members  of  the  Institution  have  been  circularised  as  to  their 
intention  of  attending  the  meeting  and  it  is  requested  that  the 
necessary  notification  be  sent  to  the  Secretary  not  later  thanMarch  28. 


Electricity  Supply. 


Scottish  Electricians'  Strike. 

The  members  of  the  Electrical  Trades  TJnion  employed  by  tirms  in 
the  Electrical  Contractors'  Association  of  Scotland  went  on  strike  on 
the  5th  inst.  and  are  still  out  owing  to  a  wages  dispute.  The  wages  in 
the  trade  had  been  fixed  by  agreement  up  to  Feb.  28,  and  it  was  also 
provided  that  wages  should  not  be  altered  except  on  two  months' 
previous  notice  given  on  or  before  .Jan.  I.  On  Dec.  28  last  the  Union 
gave  notice  for  a  new  increase  of  <3d.  per  hour,  or  a  total  of  2s.  9d.  jier 
hour.  The  employers  replied  by  giving  notice  of  a  reduction  of  3d. 
per  hour,  wliich  would  have  made  the  wages  2s.  per  hour  for  a  47-hour 
week.  On  the  ITtli  there  was  a  conference  in  Glasgow  and  the  employers 
intimated  that  work  could  not  be  obtained  at  existing  rates  to  afford 
employment  to  the  large  majority  of  the  man,  and  on  Feb.  19  the 
Union  were  adrised  that  the  employers  had  stated  their  final  position. 
The  Union  requested  a  further  conference  and  tliis  was  held  on  the  4th 
inst.,  when  no  agreement  was  come  to.  The  Union  declared  an 
immediate  strike,  but  a  section  of  the  men,  both  Union  and  non-Union, 
have  continued  at  work,  and  it  is  stated  that  Union  men  are  beginning 
to  make  inquiries  for  work  at  the  new  rate  of  2s.  The  employers  point 
out  that  the  strike  has  caused  a  certain  amoimt  of  inconvenience  in  the 
case  of  jobs  which  were  nearing  completion,  or  in  a  few  instances  where 
there  was  special  reason  for  completion  on  account  of  urgent  demand 
for  the  use  of  the  premises  ;  but  satisfactory  arrangements  have  now 
been  made  to  deal  with  most  of  these  eases.  The  contractors  in  the 
last  two  months  have  noted  a  decided  diminution  in  business,  and  they 
felt  that  the  only  waj'  to  stimulate  trade  was  to  reduce  the  cost  of 
installation  all  round.  In  August,  1914,  the  local  rate  of  pay 
of  electricians  was  only  9d.  per  hour. 


Tribute  to  Sir  John  Benn. 

In  celebration  of  Sir  John  Benn  having  comiileted  thirt}'-two  years  of 
eon.seeutive  service,  and  so  becoming  the  father  of  the  London  Coimty 
Council,  and  of  his  work  in  Parhament,  a  number  of  his  friends  and 
admirers  have  arranged  a  luncheon  in  his  honour,  which  will  be  held  at 
the  Connaught  Rooms,  Great  Queen-street,  on  Thursday,  April  7,  at 
1  p.m.  This  celebration  was  at  first  intended  to  have  been  held  on  Sir 
John's  seventieth  birthday  in  November  last,  but  the  state  of  his  health 
rendered  it  impossible  to  proceed  with  the  idea.  A  representative  com- 
mittee, including  Lord  Crewe,  Lord  Pentland,  the  Right  Hon.  John 
Bums,  Rev.  John  CUfford,  and  Mr.  T.  H.  McKinnon  Wood,  has  been 
fonned  to  make  the  arrangements,  and  the  Marquis  of  Lincohishire, 
President  of  the  National  Liberal  Club,  has  intimated  his  willingness  to 
preside  on  the  occasion.  Those  intending  to  be  present  are  requested  to 
commmiicate  with  the  honorary  secretary,  Mr.  Frank  H.  Elliott,  14, 
Bemers-street,  London,  W.  1. 


The  Government  Trans-Atlantic 
Cable. 

In  the  House  of  Commons  on  Monday,  Mr.  Pike  Pease  (the  Assistant 
Postmaster-General),  speaking  on  a  vote  of  £2  672  500  for  salaries  and 
expenses  of  the  Post  Office,  including  telegraphs  and  telephones,  explained 
that  the  Government  had  purchased  from  the  Direct  United  States  Cable 
Company,  at  a  cost  of  £570  000,  a  trans-Atlantic  cable  for  the  purpose 
of  coping  with  additional  Imperial  traffic,  and  to  pro%'ide  an  alternative 
line  in  case  of  interruption  to  the  Imperial  cable  owned  bv  the  Govern- 
ment. The  purchase  price  included  a  stock  of  cable,  and  the  cable 
stations  at  BallinskeUigs,  Harbour  Grace  (Newfoundland),  and  Rye 
Beach  (United  States).  To  lay  a  new  cable  would  have  cost  about 
£1  000  000.  The  cable,  which  was  transferred  to  the  Post  t office  on  Nov. 
4  last,  was  laid  originally  in  1874-5,  but  one-half  of  it  had  since  been 
replaced  by  new  cable.     The  total  length  was  3  197  nautical  miles. 


Bristol  Corporation  has  applied  for  sanction  to  a  loan  of  £125  000 
required  for  extensions  of  mains  and  services  during  the  next  three  years, 

Taunton  Corporation  has  applied  for  a  loan  of  £1  000  for  meters, 
principally  for  200  new  houses  being  built. 

Whitehaven  Council  has  applied  for  a  loan  of  £1  420  for  layingsupply 
mains  to  Kells.  where  there  are  180  prospective  consumers. 

Sanction  to  a  loan  of  £6  165  for  extensions  of  the  electric  supply  main^ 
has  been  received  by  Dover  Corporation. 

A  sum  of  £4  518  will  be  spent  by  Coventry  Corporation  on  the  exten- 
sion of  electric  supply  mains  to  the  new  municipal  houses. 

The  St.  Pancras  (London)  Borough  Council  is  recommended  to  expend 
£23  550  on  remodelling  the  mains  in  certain  streets  in  the  Borough. 

Ileord  Urban  Council  proposes  to  erect  a  sub-station  in  the  Broadway 
district  and  equip  it  with  a  500-kW  rotary  converter,  a  step-doivn 
transformer,  switchgear,  &c. 

Stafford  Corporation  has  received  sanction  to  tjie  borrowing-  of 
£33  800  on  account  in  respect  of  the  Council's  recent  application  for 
£78  000,  for  extensions  at  the  electricitj'  station. 

The  Braintree  Urban  Council  has  made  an  arrangement  with  the 
East  Anglian  Electricity  Company  for  the  supply  of  electricity  in  the 
district. 

Falmouth  Council  has  refused  to  tran.sfer  its  electric  supply  powers, 
and  negotiations  are  to  be  opened  with  the  Cornwall  Electric  Power 
Company  for  a  bulk  supply. 

Aberystwyth  Corporation  has  agreed,  subject  to  the  consent  of  the 
Electricity  Commissioners,  to  permit  the  local  undertaking  of  the 
Cheswick  Electricity  Supply  Corporation  to  be  transferred  to  the  British 
Properties,  Ltd. 

Torquay  Corporation  has  postponed  the  proposal  to  erect  a  new  power 
station  at  Newton  Abbot,  and  in  the  meantuue  a  consulting  engineer  is 
to  report,  on  the  possibility  of  providing  further  boiler  accommodation 
at  the  existing  station. 

BiDEFORD  Corporation  has  entered  into  an  agreement  with  S.  L. 
Knill,  who  is  associated  with  Messrs.  Crompton  &  Company,  for  the 
erection  of  electric  works,  and  it  is  anticipated  that  a  supply  of  electric 
current  will  be  available  before  next  winter. 

DuNDALK  Urban  Council  has  appUed  for  sanction  to  a  further  loan  of 
£2  000  for  the  electric  supply  undertaking.  A  tUfference  has  arisen  with 
the  G.N.  Railway  Company  as  to  the  supply  to  the  locomotive  works  at 
Dundalk,  and  the  matter  will  probably  lead  to  legal  proceedings.  SKMIk  < 
The  Mersey  Power  Company,  Ltd.,  has  given  notice  to  the  Acting 
Conservator  of  the  Mersey  of  its  intention  to  lay  three  power  cables 
and  two  telephones  cables  in  the  bed  of  the  river  from  its  Percival  Lane 
(Runcorn)  power  station  to  Ellesmere  Port. 

The  Steyning  Electric  Licjht  Company,  Ltd.,  is  applying  to  the 
Electricity  Commissioners  for  a  Special  Order  to  generate  and  supply 
electricity  in  the  parishes  of  Steyning,  Bramber  and  Beeding.  in  Steyning 
Rural  District. 

A  settlement  has  been  reached  in  the  dispute  between  the  teclmical 
staff  of  Darwen  Corporation  electricity  department  and  the  Corporation, 
over  the  non-acceptance  by  the  latter  of  the  Joint  Board's  recommenda- 
tions regarding  salaries  and  conditions.  The  Council  have  now  decided 
to  pay  the  schedul?  of  salaries,  and  the  grading  of  the  staff  has  been 
referred  to  the  district  board. 

After  protracted  negotiations  between  Messrs.  J.  &  P.  Coats  and 
Paisley  Corporation  as  to  a  supply  of  electricity,  the  firm  have  decided 
to  extend  their  own  generating  station,  and  to  abandon  the  proposal 
to  take  energy  from  the  Corporation.  The  Electricity  Commissioners 
refused  to  sanction  an  extension  of  the  municipal  electricity  station  and 
satisfactory  arrangements  for  a  bulk  supply  from  the  Clyde  Valley 
Compan.v  could  not  be  made.  The  result  is  not  very  creditable  to  the 
parties  concerned. 

An  interesting  report  by  Prof.  Gibson  and  Mr.  H.  Richardson  on  the 
possibility  of  utilising  water  power  in  the  generation  of  electrical  energy 
has  been  presented  to  the  Dundee  Electricity  Committee.  It  is  pointed 
out  that  with  the  increasing  demand  for  power  the  existing  plant  and  the 
extensions  in  progress  will  very  soon  be  fully  loaded  again.  By  suitably 
jjroportioning  the  capacity  of  steam  and  water  power  plant  greater 
economy  is  usually  possible  than  with  either  a  simple  steam  or  water- 
power  plant.  When  the  present  and  proposed  extensions  are  added  to 
the  existing  steam  plant,  the  capital  outlay  will  reach  £660  ISO,  and  this 
will  provide  63  000  000  units  at  an  average  cost  per  unit  of  0'71d. 
Hydro-electric  energy  could  either  be  obtained  by  developmg  the  Ericht- 
Tunimel  scheme,  or  some  modification  of  it,  or  by  purchase  in  bulk 
from  the  Grampian  Electricity  Supply  Company.  If  purchase  Were 
decided  upon,  Dundee  woiUd  be  relieved  of  financial  obligations,  but  care 
would  need  to  be  taken  to  secure  an  adequate  supply,  and  a  definite 
contract  made  to  secure  current  at  a  lower  price  than  it  could  be  supplied 
by  the  city  itself.  FaiUng  satisfactory  terms  from  the  company,  it  is 
recommended  that  the  Corporation  should  consider  the  development  of 
the  Ericht  scheme  alone  at  an  approximate  capital  expenditure  of 
£1  100  000.  On  this  expenditure,  for  an  output  of  50  000  000  miits 
per  annum,  the  cost  would  be  0'51d.  per  unit.  If  this  were  operated  in 
conjunction  with  the  present  steam  station,  the  capacitj"  of  the  two 
stations  would  be  HO  000  000  units  per  annum,  or  ftiUj'  four  times  the 
present  output,  and  this  would  be  ample  for  years  to  come.  The  average 
cost  of  production  is  put  atH-Old.  per  unit. 
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Electric  Traction. 

The  directors  of  the  Paisley  Disthu  t  Tramways  Compahy  offer  to 
sell  their  undertaking  to  f!Ia8f»ow  Corporation  and  a  sub-committee  of 
the  Cilasgow  Tramways  Committoo  is  considering  the  matter. 

It  is  announced  that  the  Lancashire  and  Yorkshire  Hallway  Company 
propose  to  a'constnu-t  and  klkctiufv  'jiie  haii.way  iiei-\vkk,n  OnMSKtRK 
AND  ScrTuroRT.  Tliis  will  complete  tlie  oircuit  of  tho  ohjctric  railway 
from  Liverpool  along  the  coast  to  Soutliport,  returning  via  Oi-mskirk 
and  Aintree. 

.As  the  promoters  of  the  Di'kham  Cuvsty  Transport  Bill  failed  to 
(d)tain  the  necessary  consents  of  local  authorities  it  lias  bi'cn  decided  not 
t<i  jiiiiii'cd  with  the  tramway  in  the  parish  of  Holdon  Colliery,  and  to 
wilhdiiiwall  powci-s  to  construct  the  ])ro posed  tiamwaysin  the  jiarishcs  of 
Boldori  and  Whithum.  The  promotcrB  will  also  not  proceed  with  the 
jiroposicl  lines  in  t  lie  .Jarrow  and  in  the  Sunderland  districts.  The  Bill 
as  amended  has  been  allowed  to  prc-icccd. 

At  the  meeting  of  Belfast  Corporation  last  week  tho  Tramways 
Committee  recommended  the  re-laying  of  eleven  miles  of  tramway  track 
at  a  cost  of  about  £224  t)(Hl,  with  a  programme  of  relaying  the  remaining 
58  miles  in  the  next  five  years.  It  was  stated  that  the  ara'ars  of  mainte- 
nance had  accumulated  during  the  war  and  tho  heavier  traffic  had  con- 
siderably i-educed  the  workable  life  of  lengths  of  track  and  greatly  in- 
creased the  maintenance  of  the  permanent  way  and  rolling  stock. 
Repairs  had  been  confined  to  make  the  track  safe  until  such  times  as 
reconstruction  coidtl  lx>  catered  upon.  The  total  outlay  on  the  track 
in  1917  was  only  f!l  !HM).  whereas  in  r.»2l)  it  was  f:i(l  9(1(1,  but  in  the  pn-sent 
year  it  would  exceed  £4tl,(;)t)U.  The  relaying  of  the  58  miles  of  track  in 
the  next  five  ^-eai-s  would  cost  £1  215(1(10.  After-  discussion  the  matter 
was  referred  back  to  the  Committee  for  a  further  report. 

The  general  manager's  i-epoit  on  the  workingof  the  LivEKPOOLCorpora- 
tion  tramways  and  motor'buses  for  the  year  192(J,  states  that  revenue 
was  £1  457  549,  and  cijierating  costs  were  £1  380  522,  leaving  gross  profit 
£71  (i27.  Interest  required  £57  45U  and  sinking  fund  and  repayment  of 
Uians  £40  0.5t),  leaving  a  net  surplus  of  £8  148.  Of  the  aboVe  revenue, 
£40  5li4  was  earned  on  the  motor 'buses  and  the  exjicnditure  on  the  buses, 
including  interest  and  depreciation,  was  £87  759,  the  result  being  a  net 
deficit  of  £41  224.  On  the  combined  undertaldng  the  net  deficit  was 
£41  224.  Total  revenue  increased  by  £250  320,  but  the  amoimt  paid 
in  wages  was  £704  017  compared  with  £546  187  in  1919,  an  increase  of 
£158  431),  while  increases  in  cost  of  current,  repairs,  rates  and  taxes 
and  general  expenses  amounted  to  £.198  648.  Total  operating  costs 
jier  mile  were  22.232d.  compared  with  7.977d.  in  191.1.  Passengers 
carried  were  220  219  091.  compared  with  208  251490  in  1919.  and 
receipts  jx-r  car  mile  were  22.82d.  against  21.46d. 

The  WoLVEKHAiviPTON  Corporation  has  now  decided  to  increase  the 
tramway  fares  to  lid.  per  mile,  with  a  minimum  fare  of  2d.  The 
average  receipts  for  the  six  months  ended  September  last  were  25d.  per 
ear-mile,  but  for  the  four  weeks  ended  Feb.  23  they  were  less  than  22d. 
j)er  car-mile.  The  fares  were  increased  in  November,  1919.  when  a 
general  increase  of  ^d.  on  all  stages  was  made,  and  the  additional  revenue 
in  twelve  months  was  £26  500.  The  total  costs  were"  then  22-94d.  per 
car-mile,  but  the  costs  for  the  year  April,  1921.  to  March,  1922,  are 
estimated  at  28-3d..  extra  wages  and  electricity  charges  accounting  for 
3'5d.  of  this.  The  revenue  at  present  is  only  22d.  per  car-mile,  the 
difference  representing  a  deficiency  of  approximatelj'  £35  000.  On  next 
year's  working,  with  increased  fares  it  is  estimated  that  there  would  be  a 
loss  of  2-3d.  per  car-mile,  equal  to  £12  4.58,  but  the  conversion  to  the 
overhead  system  will  effect  a  reduction  of  £10  000' jxr  annum  in  costs. 

Imperial  and  Foreign  Notes. 

It  is  reported  that  between  6,000  and  7,000  men  are  now  working 
on  the  Chippaw-a  Falls  Hydro-electrio  Deveiopment  Scheme  at 
Niagara  Falls,  Canada. 

The  Press  rates  of  the  Marconi's  Wireless  Telegraph  Company  to 
and  from  Quebec,  Ontario  and  the  Maritime  Provinces  have  been 
increased  to  3Jd.  per  word. 

The  .\ustraUan  Government  is  sending  a  party  of  experts  to  the  Willis 
Islands  in  order  to  report  on  the  possibility  of  establishing  a  Wireless 
Tele»jra1'1I  Station*  there.  This  remote  group  of  islands  is  250  miles 
off  the  Coast  of  Queensland,  and  it  is  thought  that  such  a  station  would 
be  of  great  assistance  to  the  Government  meteorologist  in  preparing  his 
forecasts. 


The  Radio  Corporation  of  America  has  obtained  a  contract  from  the 
Polish  Government  for  the  erection  at  Warsaw  of  a  Large  Wirele.'S 
Station,  capable  of  handling  300  woi-ds  a  minute. 

According  to  the  "  Iron  Age,"  there  are  now  256  electric  furnaces 
operating  in  the  United  States  or  10  per  cent,  more  than  in  1920.  The 
number  of  electric  furnaces  used  in  the  steel  industry  of  the  world  has 
reached  961. 

We  earn  from  "  The  Engineer"  that  the  eleitric  cable  industi-.v 
OF  CJek.manv  ha;  had  a  bad  year  during  1920.  The  goods  sold  during 
the  first  six  months  did  not  total  as  much  as  30  per  cent,  of  the  pre-war 
figures.and  during  the  last  half  of  tho  year  they  fell  below  25  per  cent. 
Sales  in  Germany  ceased  altogether. 

The  Control  of  B.vNit  rrR  Elektrisciie  Usteknehmungen,  Zurich, 
has  now  passed  from  the  A.  E.  G.  to  the  Swiss  bondholders.  The 
change  is  due  to  the  depreciation  of  foreign  currency.  The  bond- 
holders now  become  preferential  shareholders  and  a  new  board  ai 
directors,  consisting  of  20  Swiss  and  four  Germans,  has  been  elected. 


Institution  Notes. 

The  BoROLCH  Polytechnic  Instititte  will  hold  their  annual 
exhibition  of  students'  work  on  Saturday,  March  19,  from  6  to  9.30  p.m. 

The  -Annual  Ciencral  Meeting  of  the  Batti-Wallah's  Society  will  be 
held  on  Monday  next  at  the  Holborn  Restaurant,  immediately  after  the 
usual  Monday  luncheon,  which  will  begin  at  1  p.m. 

At  a  meeting  of  the  Bik.mixciiam  &  District  Electric  Club  last 
Saturday  a  Paper  on  '"  Common  Sense  Methods  of  Recording  Costing  and 
Progress  in  Shoji  Management"  was  re-ad  by  .Mr.  H.  C.  Young.  Mr. 
Young  gave  much  valuable  infonnationfmm  his  own  experiences  in  the 
management  of  large  works,  and  esiwcially  insisted  upon  the  imjKirtance 
of  rajiidly  undci-stood  graphic  records  of  day  by  day,  and  in  some  cases 
liour  by  hour  progress.  These  records  ahoukl  be  simple  and  easy  to 
understand,  kept  regularly  posted  and  displayed  where  everyone  in- 
terested would  see  them  ;  so  that  at  a  glance,  all  could  see  the  im- 
mediate tendencies,  and  as  soon  as  the  actual  line  fell  below  a  datum 
line,  slunving  a  ratio  between  input  and  outgoings,  steps  could  be  at  once 
taken  to  investigate  causes. 

In  the  course  of  a  Pajjer  read  before  the  North  Eastern  Centre 
Students'  Section,  Mr.  W.  N.  Kii.ner  suggested  a  system  of  generator 
protection  by  thermo-couples,  i.e.  placing  a  thermo-couple  or  thermo- 
coupk'8  in  the  hot  spfit  of  the  machine.  By  this  means  when  the  tem- 
perature of  the  machine  reached  a  prc-dctermined  value  a  relay  would 
be  bi-ought  into  operation  to  open  the  main  generator  oil  switch.  Keen 
inteivst  w.as  aroused  bv  this  suggestion  and  it  was  contended  that  the 
iliserimination  of  such  a  ])rotcctivc  system  would  hardly  meet  the  de- 
mands of  the  present  day  practice,  and, further,  tliat  alth(nigh  the  couple 
would  act  quite  well  on  a  sustained  overload,  a  dangerous  momentary 
current  might  rise  and  damage  the  machine  before  the  increase  in  tcm- 
])erature  caused  sufficient  current  to  (liiw  in  the  thermo-couple  circuit 
to  trip  the  relay.  , 

The  Home  Office  Departmental  Committee  on  Lightinc:  ok  Factories 
AND  Workshops  has  resumed  its  investigations.  The  Committee's 
work  was  temporarily  abandoned  after  the  publication  of  its  First  Report 
in  1915  owing  to  the  war.  The  Committee  is  constituted  as  follows  : — • 
Mr.  C.  Dampier  Whetham,  F'.R.S.  (chairman).  Mr.  Leon  Caster,  Sir 
Richard  Glazebrook,  K.C.B.,  F.R.S.  ;  Dr.  C.  S.  Myers,  C.B.E,  F.R.S. ; 
Mr.  J.  Herbert  Parsons.  C.B.E. ,  D.Sc.  F.R.C.S.  :  Prof.  C.  S.  Sherrmgton, 
P.R.S.,  Sc.D.  ;  Miss  R.  E.  Squire,  O.B.E.  ;  .Sir  Arthur  Whitlegge,  K.C.B., 
and  Mr.  D.  R.  Wilson,  M.A.  The  Committee  is  restricting  its  inquiries 
at  present  to  the  following  points: — (1)  The  conditions  necessary*  to 
secure  suitable  lighting  in  factories  and  workshops  ;  and  (2)  the  effects 
of  mixed  natural  and  artificial  lighting,  mth  special  reference  to  the 
lighting  of  underground  workrooms.  The  secretaries  to  the  Committee 
are  : — Mr.  J.  W.  T.  Walsh,  M.A.,  M.Sc,  National  Physical  Laboratory, 
Teddington.  and  Mr.  H.  C.  Weston,  M..J.Inst.E.,  Investigator  to  the 
Industrial  Fatigue  Research  Board,  to  whom  communications  should  be 
addressed  at  6,  .John-street,  Adelphi,  London,  W.C.2. 

The  first  meeting  this  year  of  the  Diesel  Engine  Users  .Associa- 
tion since  the  election  of  its  new  president  (Mr.  C.  0.  Milton)  was 
held  on  Feb.  24.  A  Paper  on  "  Oil  Engine  Progress,"  by^Mr.  J.  L. 
Chaloner,  aroused  a  considerable  amount  of  interest  and  wa's  followed 
by  an  instructive  discussion.  The  author  referred  in  favourable  terms 
to  the  position  of  the  British  internal  combustion  engine  industry 
and  the  lines  on  which  it  was  likely  to  develop  in  relation  to  continental 
and  American  competition.  Of  the  high  pressure  engines  in  this  country 
25  per  cent,  worked  on  the  mechanical  injection  principle  and  50  per 
cent,  were  two-stroke  engines.  In  the  case  of  medium  pressure  engines 
'96  per  cent,  worked  on  the  mechanical  injection  principle,  wliile  58  per 
cent,  were  two-stroke  engines.  He  urged  the  imperative  necessityof 
further  flexibility  on  the  part  of  the  engines  in  order  that  heavy  grade 
oils  might  be  used  to  a  greater  extent.  The  efforts  made  to  simplify 
oil-engine  constniction  had  met  with  greater  success  than  either  on 
the  continent  or  in  the  United  States.  The  main  feature  of  the  high 
compression  oil  engine  was  that  it  did  not  use  as  high  compression 
as  a  Diesel  engine,  and  at  the  same  time  it  dispensed  with  the  aircom- 
pressor  and  the  necessari-  air  service  system.  Various  methods  of  fuel 
atomisation  and  of  air,  mechanical  and  gas  pressure  injection  were 
described  and  compared.  Mr.  Chaloner  considered  that  the  gas  pressure 
svstem  might  be  discarded  as  a  practical  solution  of  the  fuel  injection 
method  for  internal  combustion  engines.  The  principle  involved  was 
only  suitable  for  light  fuels  and  the  mechanical  difficulties  were  many. 
The  general  tendency  of  introducing  long-stroke  designs  for  marine 
and  other  slow-i-unning  engines  produced  conditions  favourable  to  the 
apphcation  of  mechanical  injection.  He  did  not  suggest  that  the  prob- 
lem of  mechanical  injection  had  been  solved,  but  the  results  obtained 
showed  that  satisfactorj'  progress  was  being  made.  The  prospects 
were  great  and  the  possibility  of  a  two-stroke  engine  without  mechanic- 
ally controlled  valves  justified  the  closest  attention  b\-  engineers. 

Personal  and  Appointments. 

Mr.  F.  C.  Thompson,  B.Sc,  D.Met.,  Sorby  Research  Fellow  of  the 
Royal  Society,  has  been  appointed  to  the  Chair  of  Metallurgy  at  Man- 
chester University. 

Among  the  New  Fellows  of  the  Royal  Society  of  Edinburgh  are 
the  following  :— Archibald  'Barr.  Ex-Professor  of  Engineering,  Univer- 
sity of  Glasgow,  and  Dr.  Charies  V.  Drj-sdale,  M.I.E.E. 

Mr.  Walter  Rutherford  has  resigned  from  the  board  and  manage- 
ment of  the  English  Electric  Company,  Ltd.,  and  Mr.  P.  J.  Pybus, 
joint  managing  director,  has  been  appointed  managing  director  of  the 
Company. 
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Business  Items.  &c. 

The  registered  address  of  the  Twiss  Electric  Transmission,  Ltd., 
will  be  39,  Victoria-street,  Westminster,  London,  S.W.  1,  after  the  31st 
inst. 

Messrs.  Wm.  C.  Yuille  &  Company,  Ltd.,  electrical  suppliers,  &c.> 
48,  York-street,  Glasgow,  have  appointed  Mr.  Alex.  Munro,  of  the  Edison 
Swan  Electric  Company,  as  manager. 

The  London  offices  and  showrooms  of  Vickers-Petters,  Ltd.,  at 
75b,  Queen  Victoria-street,  E.C'.4,  will  be  opened  on  29th  inst.  The 
finn  have  also  branch  offices  at  Bristol,  Glasgow  and  Dublin. 

Mr.  A.  G.  Perring  has  been  appointed  to  represent  Messrs.  H.  W.  Smith 
&  Company  (1920),  Ltd.,  in  the  Birmingham  district,  and  his  address 
is.  Unity  Buildings,  14,  Temple-street,  Birmingham.  Telephone, 
Central  2159. 

The  Electrical  Utilities,  Ltd.,  has  vacated  its  Victoria-street 
offices,  and  all  future  communications  should  be  addressed  to  the  Works, 
1-3,  Shelgate-road,  Battersca  Rise,  London,  S.W.ll.  Telephone  : 
Latch  me  re  4216. 

Messrs.  C.  A.  Yandervell  &  C!o.,  Ltd.,  Acton,  notify  that  they  are  in 
a  position  to  supply  Jig.?,  Tools  and  Specl4l  Fixtures  of  the"  highest 
accuracy  and  quahty,  their  factory  at  Brighton  being  well  equipjjed  for 
this  class  of  work. 

The  Esperanto  Lamp  Company,  whose  managing  director  is  Mr.  F.  L. 
S;rawson,  has  been  formed  to  carry  on  the  lamp  business  of  the  London 
Factors  and  Agents.  Ltd.  The  address  will  be  38  and  39.  Parhament- 
strset,  London,  S.W.I,  and  the  general  business  of  the  London  Factors 
and  Agents  remains  unaffected. 

The  Cambridge  &  Paul  Instrument  Companv,  Ltd.,  of  45,  Gros- 
venor-place,  London,  S.W.I,  have  now  opened  two  repair  depots.  For 
the  convenience  of  customers  in  Scotland  and  the  North,  a  depot  has  been 
established  at  12,  Westgate-road,  Newcastle-on-Tyne,  and  for  cu.stomers 
from  the  Midlands  a  depot  at  Empire  House,  Great  Charles-street, 
Birmingham. 

Messrs.  H.  Pratt,  Ltd.,  High-street,  Aston,  Birmingham,  an  old- 
established  firm  of  heating  and  ventilating  engineers,  have  opened  an 
electrical  department  for  the  installation  of  electric  lighting  and  power 
plants  and  the  sale  of  electrical  plant  and  accessories.  The  department 
will  be  under  capable  sui)ervision  and  will  be  controlled  by  a  technical 
director,  who  has  had  thirty  years'  experience  of  all- classes  of  electrical 
work.  The  firm  will  be  i)leased  to  receive  catalogues  and  prices  from 
manufacturers. 

Gatalo^ne.s.   Price    Lisls,  &c. 

Messrs.  The  W.  T.  Lambourne  Company,  5,  Henrietta-street,  Covent 
Garden,  W.C.2,  have  issued  a  price  list  of  their  leather,  balata  and 
textile  beltings. 

The  name  of  the  meters  supplied  by  the  Edison  Swan  Electric 
Company,  Ltd.,  is  the  "  Sangamo-Ediswan  "  a.c.  and  d.c.  watthour 
meter,  a  leaflet  relating  to  wliich  has  been  issued  by  the  company. 

In  a  catalogue  of  12  pages  the  Overseas  Engineering  Company,  Ltd., 
163-5,  Gt.  Portland-street,  London,  W.,  give  particulars  and  prices  of 
the  "National"  d.c.  motors  and  dynamos,  motor  starters,  electric 
lighting  sets,  a.c.  ceiling  fans,  &c. 

From  Messrs.  R.  B.  Hand  &  Company,  Ltd.,  we  have  received  a  well- 
illustrated  catalogue  of  the  Portable'Electric  Machine  Tools  and 
Accessories  manufactured  by  the  R.  G.  Haskins  Company,  Of  Chicago, 
for  whom  they  are  sole  agents  for  the  United  Kingdom.  An  accompany- 
ing pamphlet  gives  testimonials  of  numerous  user.s  of  the  tools. 

A  well-illustrated  pamphlet  of  eight  pages  (X2  389)  on  "  Witton- 
M.L."  circuit  breakers  has  been  issued  by  the  General  Electric 
Company,  Ltd.,  67.  Queen  \'ictoria-street,  E.C.4.  Commencing  with  a 
specification,  particulars  and  prices,  diagrams  and  dimensions  are  given 
of  th?  various  types  supplied  for  different  industrial  power  purposes. 

We  have  received  from  Messrs.  Babcock  &  Wilcox  a  copy  of  their 
catalogue  dealing  with  liquid  fuel  burning,  which  describes  the  systems 
used  by  that  firm  and  shows  the  application  of  oil  burning  to  different 
types  of  boilers  to  meet  varying  conditions  of  firing.  We  understand  that 
more  than  100  merchant  ships  have  been  fitted  with  burners  of  this 
system  which  has  also  been  applied  to  any  important  land  stations 
owing  to  the  high  efficiency  which  it  gives.  The  net  result  is  that  over 
700  B.  &  W.  boilers  fitted  w  th  this  system  of  firing  are  now  in  use,  while 
oil  burners  using  the  sy  tem  as  the  atomising  agent  have  also  been  fitted 
to  30(J  B.  &  W.  boilers  for  land  .servce  in  addition  to  those  fitted  to 
boilers  of  other  makes.  We  shall  hope  to  refer  further  to  this  interesting 
subject  at  a  later  date. 

A  new  catalogue  of  50  pages  relating  to  the  Vickers-Petter  semi- 
Diesel  oil  engines  has  been  issued  by  Messrs.  Vickers-Petters,  Ltd.,  of 
Ipswich.  Full  illustrated  details  are  given  of  the  stationary  and  marine 
types  of  these  engines,  which  are  designed  f(jr  working  on  crude  and 
residual  oils  or  refined  petroleum,  and  are  manufacturedin  sizes  varying 
from  10  to  4.50  h.p.  The  company  is  a  combination  of  Vickers,  Ltd., 
and  of  Petters,  Ltd.,  and  in  every  way  it  is  well  equipped  for  the 
manufacture  of  internal-combustion  engines.  The  engine  can  be 
started  from  cold  in  one  minute  with  tlie  rapid  starting  lamp  or 
instantaneously  with  the  firm's  patent  electric  starting dt vice,  and  a  full 
description  of  the  latter  is  given.  The  other  features  and  advantages 
of  both  land  and  marine  engines  are  also  clearly  set  out,  and  some  good 
illustrations  of  typical  electric  lighting  sets  "and  marine  engines  are 
includ'-^l. 


Miscellaneous. 

A  new  telephone  exchange  at  Redhill  was  opened  on  Saturday 
last. 

The  late  Dr.  Alex.  Mijirhead,  F.R.S.,  left  estate  of  the  gross  value  of 
£105  806,  with  net  jjersonality  £94  .542.  Subject  to  his  wife's  life 
interest  he  left  £3  OJi)  to  the  R5"yal  So-i-ty  of  London. 

The  death  is  announced  of  Mr.  .John  Cameron,  manager  and  secretary 
of  the  Blackpool  and  Fleetwood  Tramroad  Company  until  the  under- 
taking was  acquired  by  Blackpool  Corporation  about  twelve  months 
ago.     Mr.  Cameron  was  72  j-ears  of  age. 

The  Fourth  Social  Evening  of  the  Ediswan  Bristol  Staff  and 
their  friends  was  held  at  the  Company's  showrooms  on  the  2nd  inst., 
when  an  attractive  musical  programme  was  much  appreciated  by  the 
audience. 

At  the  Hereford  and  Worcestershire  Agricultural  Show,  to 
be  held  from  June  7  to  9  inclusive  at  Hereford,  the  electric  supply 
undertaking  at  Hereford  contemplates  arranging  a  suitable  display  of 
electrical  apparatus,  with  an  electrical  cafp,  &c. 

At  the  annual  staff  dinner  of  Messrs.  J.  H.  Holmes  &  Company-, 
Newcastle-on-Tyne,  which  was  held  recently,  a  large  and  representative 
gathering  of  the  staff  and  branch  office  managers  and  agents  from  various 
offices  in  the  United  Kingdom  were  present.  Mr.  G.  McGlusky  presided 
and  the  four  partners  attended.     A  most  successful  evening  was  spent. 

As  a  result  of  the  recent  dispute  between  some  Belfast  employers 
and  the  E.T.LT.  the  National  Joint  Industrial  Council  has  agreed  to 
Belfast  being  brought  in  under  Grade  C  (without  ari'ears)  as  from  the 
week  ending  the  12th  inst.,  and  shall  be  transferred  to  B  Grade  six 
calendar  months  later.  The  Belfast  members  will  therefore  receive 
2s.  Id.  ])er  hour,  and  at  the  end  of  six  months  they  will  be  paid  the  B 
grade  rate,  which  is  that  of  the  whole  of  the  United  Kingdom. 

Preparatory  to  the  formation  of  Benn  Brothers'  Social  Circle  a 
successful  whist  drive  was  held  at  the  Eustace  Miles  Restaurant,  Chandos- 
street,  London,  on  March  4,  the  company  numbering  upwards  of  80, 
including  several  members  of  the  Board  of  Directors.  Mrs.  Emest 
J.  P.  Benn  distributed  the  prizes.  The  second  event  is  arranged  to 
take  ])lace  to-day  and  will  be  in  the  form  of  a  social  evening  with  music 
and  dancing. 

The  Industrial  Court  has  issued  its  decision  on  questions  submitted 
for  determination  arising  out  of  a  jirevious  award  relating  to  the  wages 
of  electbic.al  workers  in  generating  and  sub-stations,  on  railways 
outside  London.  As  the  last  advance  of  6s.  a  week  was  not  a  war  bonus, 
but  an  augmentation  of  tht  card  or  base  rates,  the  men  concerned  are 
held  to  be  entitled  to  the  respective  London  rates,  including  the  6s. 
advance,  less  5  per  cent,  in  Glasgow,  Liverpool  and  Manchester,  and 
less  10  per  cent,  in  all  other  districts. 

In  a  list  of  revised  tariff  valuations-for  goods  imported  is^'o  India 
on  and  after  Jan.  1  last  it  is  stated  that  telegraph  instruments  and 
apparatus  and  parts  imported  by  or  for  a  railway  company  are  subject 
to  2\  per  cent,  'ul  lal.  (instead  of  being  duty  free  as  hitherto),  and  that 
railway  material,  on  which  the  duty  is  2^  per  c?nt.  ad  nil.,  may  include 
such  tramways  as  the  Governor-General  may  specifically  include  by 
notification  in  the  "  Gazette  of  India."  Various  valuations  varyingfrom 
300  to  675  rupees  per  ton,  are  given  for  different  classes  of  iron  and  steel, 
on  which  the  duty  is  2.5  per  cent. 

The  articles  mentioned  below  have  been  classified  by  the  French 
Customs  Department  under  the  headings  mentioned  in  parentheses  : — 
Anodes  of  molybdenum,  ^vith  or  without  parts  of  other  metals  (mider 
armatures  and  detached  parts  for  el  ctrieal  apparatus,  from  59  to  150  fr. 
per  100  kilogs,  according  to  weight,  for  British  goods,  or  under  chemical 
products,  whichever  rate  is  the  higher) ;  apjjaratus  for  annealing  metals 
by  electricity  (under  electrotechnical  apparatus,  from  20  to  110  fr.  per 
100  kilogs  ) ;  electrodes  with  bases  of  tungsten  or  molybdenum  for  X-ray 
or  other  apparatus  (under  chemical  products) ;  electrical  apparatus  for 
electro-plating  (under  electrotechnical  apparatus,  from  20  to  110  fr. 
per  100  kilogs-). 

Last  week  the  Inventions  Committee  considered  the  claim  of- 
Mr.  C.  H.  Wordingham  for  compensation  for  a  device  for  automatically 
disconnecting  electrical  gear  in  a  flooded  compartment  of  a  ship  through 
an  electrical  main  passing  througii  such  compartment.  It  was  admitted 
that  the  invention  was  useful,  ingenious  and  important,  and  was  to 
be  introduced  into  large  ships  of  the  Navy,  but  owing  to  reasons  of 
economy  it  was  now  being  introduced  only  in  ships  of  recent  construction. 
The  system  was  likely  to  be  a  standard  practice  in.  the  future.  About 
3  000  main  guards  were  ordered  and  647  supplied,  over  £20  000  altogether 
having  been  expended.  The  features  of  the  invention  were  described 
and  the  Commission  deferred  its  decision. 

The  first  meeting  of  the  Select  Committee  on  Telephones  tooi 
place  on  Tuesday,  when  it  was  decided  to  invite  evidence  from  the 
Associated  Chambers  of  Commerce  and  from  the  Press.  Mr.  Stanley 
Holmes,  a  member  of  the  Committee,  was  deputed  to  see  the  Accountant- 
General  of  the  Post  Office  with  a  view  to  securing  official  accounts  at  the 
inquiry.  The  Committee  will  sit  on  Mondays  and  Wednesdaj's,  and  the 
next  meeting  will  be  held  after  Easter. 

The  members  of  the  Committee  are  :  Mr.  Evelyn  Cecil  (chairman), 
Major  Evan  Hayward,  Mr.  John  Hodge,  Mr.  G.  Hohler,  K.C.,  Mr.  J. 
Stanley  Holmes,  General  Sir  Archibald  Hunter,  Sir  Evan  Jones,  Mr. 
Robt.  Lynn,  Mr.  W.  Lane  Mitchell,  Capt.  A.  C.  Moreing,  Mr.  W.  G. 
Perring,  Mr.  Alex.  Richardson,  Mr.  A.  K.  Rodger,  Mr.  W.  S.  Royce  and 
Mr.  A.  Waterson. 
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Patent    Record. 


SPECIFICATIONS  PUBLISHEDi 

The  follou/ing  abstract  from  some  of  the  specifications  recently  published  haue  been 
speciallv  compiled  by  Messrs.  Meswburn.  Ellis  &  Co.,  Chartered  falent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Complete  Specifications. 
8.239'14  Aldendorff.    Telephone  system  in  which  the  lines  are  interconnected  by 
the  aid  of  electro-mechanically  controlled  switches.    (1.4;14.)    (Addition  to 
2350,2,13.) 
140,171.  Vallino.    Current-collecting  devices  for  electric  traction.    (20/3/19.) 
140.459  GuAROlOLA.     Interrupters  for  use  with  high-tension  magnetos.    (16,1/19.) 
141,383  PuNOA.    Alternating  current  motors.    (26,3  19.) 
141,703.  Western  Electric  Ck5.    Automatic  and  semi-automatic  telephone  systems. 

(11  4/19.) 
142.465  Siemens-Schuckertwerke  Ces.    Cxinversion  of  electric  currents.    (17/2/17.) 
Relates  to  a  method  of   producing  high  continuous  pressure  from  alternating 
pressure  by  employing  condensers  and  current  interrupters  connected  in  series, 
whereby  the  voltage  that  is  produced  in  a  condenser  during  the  passage  of  current 
through  the  corresponding   current    interrupter   during    the   interruption  ,of    the 
current  in  the  saidcurrent  interrupter  and  the  passage  of  current  through  the  subse- 
quent current  interrupter  charges  the  condenser  corresponding  to  the  latter. 
142,474.  Western  Electric  Co.     Use  of  thermionic  devices  for  producing  frequency 
harmonics  of  electric  oscillations.    (28/4/19.) 
(Comprises  means  for  impressing  a  current  of  substantially  sinusoidal  wave  form 
upon  a  thermionic  device,  and  means  comprising  an  impedance  element  included 
in  the  plate  circuit  of  said  device  for  causing  the  output  wave  of  said  thermionic 
device  to  be  distorted, 
144,254  Landers,  Frary  &  Clark.    Controlling-device  for  electrically-heated  utensils 

(29,5,' 19.) 
144,609  Fabriqubs  des  Mo  ntres  Zenith.    Distributing-terminals  for  ignition  magnetos 

(11/6/19.) 
145,600  Gdldberg.     Process  of  electrolytically  separating  copper  from  nickel.    (9/7/18). 
146,263.  Beissbarth.    Electric  switch.    (31/1/19.) 

146.843  Schember  &   JoKSCH.     Electric  steelyard  weighing-machine.     (8  7  19.) 
147,047.  Cdmpagnie  Pour  la  Fabrication  desC^mpteurs  et  Material  d'Usines  a  Gaz. 

Electric  transformers  for  use  with  measuring-instruments.    (26/6/14.) 
150,300  Western   Electr  c  Co.,  Ltd.    Telephone  exchange  systems.    (23,8,19.) 
150,746  Akt.-ges.  Brown,  Boveri.    et    Cie.     Process    and    apparatus    for    starting 

polyphase  asynchronous  electric  motors.     (8  9;  19.) 
151.260  Haolund.     Electrolytic  tanks  with  diaphragm  cells.     (17/9/19.) 
151.600  Western   Electric  Cx).,   Ltd.    Repeaters  for  multiplex  signalling  systems. 

(2b  9,  19.) 
154,575.  GuRLT  Ges.     Relay  for  signalling  purposes.     (24/11/190 
155,602.  B.  T.-H.  Co.     (G.  E.  Co.).     Wireless  signalUng  systems.    (11/9/1918). 

The  system  comprises  an  electron  discharge  relay  with  an  incandescent  cathode, 
an  anode,  and  a  grid  connected-to  a  tuned  loop  in  such  a  way  as  to  set  up  high 
frequency  oscillations  in  the  loop,  and  a  second  electron  discharge  relay  having  its 
cathode  connected  to  the  cathode  of  the  first  relay  and  its  anode  connected  directly 
to  an  adjustable  point  within  the  inductance  included  in  the  tuned  loop  so  that  the 
amount  of  energy  supplied  to  the  loop  is  varied  in  accordance  with  the  potential 
of  the  grid  of  the  second  relay. 
155,614.  Hirst  &  Brooks.    Switchgear  for  controlling  electric  motors. 
155,622.  Turner  and  Abbott,  Turner  &  Co.    Electrical  resistance  units. 
155,634.  Crompton  &  Co.,  and  Jones.     Boxes  for  electrical  apparatus. 
155,637.  Calvert.     Electric  heating  of  water.     (20/9,  19.) 
155.642.  Gill.     Wireless  telegraph  receivers.    (22/9/19.) 
155,645.  Uren.     Protective  fuses  for  electric  circuits.     (23/9/19.) 
155.648.  Hooper  and  Hobley.     Electrical  indicators  and  like  apparatus.    (23/9/19.) 
155.662.  B.  T.-H.  Cx).  (G.  E.  Co.).    Electric  motor  control  systems.    (29/9/19.) 
153,689.  Satchwell.    Manufacture  of  grid  resistances.    (21/10/19.) 
155,698.  Western  Electric  Co.    (Western  Electric  Co.).    Telephone  and  like  circuits. 

(27/11,19.) 
155.717.  Caine  and  Edison  Swan  Electric  Co.     Electrical  connections.    (13/1/20.) 
155,719.  Petters,  Ltd.,  and  Petter.    Apparatus  for  electric  heating  of  engines  of  the 
hot-bulb  type  before  starting.     (24/1/20.) 


(10/7/19.) 
(21/8/19.) 
(19/9/19.) 


22,180 
22,189 
22,215 
22,231 

22,237 

22,244 
22,245 
22.258 
22,275 

22,295 
22,296 
22,296 
22,313 
22,358 
22,359 
22,383 
22,390 

22,439 
22.440 
22,448 
22,458 
22.472 


22,508 
22,527 
22.533 
22,547 
22,563 

22,607 


22.669 
23.673 
22.685 
22,703 
22,732 
22.761 


22.797 
22.805 
22.817 
22,819 
22,828 


APPLICATIONS  FOR  PATENTS. 

July  26,  1920. 
Thompson.     Electric  bell. 
Crabtree.    Tumbler,  &c.,  switches. 
Shrivell.     Electro-magnetic  telephone  receivers. 
Hall  Research  Corpn.    Receiving  signals  by  wireless  telegraphy.    (13/8/19, 

U.S.) 
and  22,238  Metropolitan-Vickers  Electrical  Co.     Discharge  gap  apparatus. 

(15,8/19,  U.S.) 
Adam.     Electrolysis. 

Adam,  Fieldhouse  &  Stevenson.     Electrolysis. 
Siemens  &  Halske,  A.G.    Telephone  receivers.    (24/7/19,  CJermany.) 
Waddington.    Apparatus  for  electric  welding. 

July  27,  1920. 
De  Renzi.    Switchgear  for  control  of  supply  of  electricity  to  machinery,  &c. 
Wilson.     Balanced  electric  relays. 
Garrard  &  Railing.     Balanced  electric  relays. 

Melotte.     Electric  driving  of  bowls  of  centrifugal  separators.     (26/12/19,  U.S.) 
Higgs.     Electric  machines. 

Meyer  (Dr.  P.)Akt.-Ges.     Alternating-current  meters.     (27/1/20,  Germany.) 
Hamlyn.     Electric  light  sconce  fittings. 
Carey-Gavey  Synd.  &  Hicginson.    Alternating-current  motors. 

July  28,  1920. 
Player.    Trollies  of  overhead  cables. 
RuNKEL.     Electric  lamp  supports. 

Sykes.     Terminals  for  electric  conductors.  • 

B.T.-H.  Co.  &  Hall.     Electric  controlling  devices. 
Von  Wursteinburger.    Protecting  apparatus  against  electrolytic  destruction. 

(2;8  19,  Switzerland.) 

July  29,  1920. 
Chambers.     Electro-magnetic  reception  arrangements. 
Mullard.     Multi-electrode  valves,  &c. 
Siemens  &  Petithory.    Racks  for  cables. 
Langdon-Davies  &  SoAMES.    Regulation  of  electric  currents. 
loRANic  Electric  C^o.    (Cutler- Hammer  Mfg.  (^.)    Electro-magnetic  controlling 

devices. 
Carby.    Alternating-current  induction  motors. 

July  30,  1920. 
Roberts.     Electric  stop  motions. 
De  Renzi.     Electric  current  plugs,  &c. 
Armagnat.    Method  of  measuring  lengths  of  electric  waves. 
Round.     Reception  of  wireless  signals. 
Garde.     Switches  and  switch  holders. 

Maschinenfabrik    Oerlikon.    Synchronous    motor    for    polyphase    current. 
(26,'8/ 19,  Switzerland.) 

July  31,  1920. 
Gatti.     Electrical  device  for  withdrawing  metal  splinters  from  the  eye. 
Alexander,  Kerr  &  Hunter.    Electric  machinery.  — 

Derry.     Electrically-operated  safety  device  for  stopping  machinery. 
Nobuhara.     Rotary  electric  machines. 
Wyndham.    Transmitting  photographs,  &c.,  by  telephone  or  wireless  telephony. 


Tenders  In-vited  and  Accepted. 

KlLUi-'si!  Urijan  Cuumil  invito  proiioBais  for  an  electiir  liyliting 
scheme.     Partioular.s  from  Mr.  E.  Cotiniliaii,  Solicitor  to  the  Council. 

Mancuhstkr  ("orpuration  require  tcndere  by  k\>n\  4  for  33  000  and 
6  600  V  switchgear,  induction  regulators,  &c.  Specilications  from 
F.  E.  Hughes,  Town  Hall,  Manchester. 

R.\THMINES  Axn  Katiioar  Council  reciuire  tenders  by  March  21  for 
house  service  cable,  liouse  service  and  fuse  boxes,  metors,  &c.  Forms  of 
tender  from  the  Electrical  Engineer. 

Tendei-s  will  shortly  be  invited  for  the  electrification  of  the  Antwekp- 
Bkissels  railway  (about  27  miles).  The  trains  will  seat  .'ioO,  and  consist 
of  six  coaches — one  motor  coach  at  each  end,  and  four  trailers. 

The  Commission KRS  op  H.M.  Works,  &r;.,  invite  tenders  by  April  12 
for  the  supjily  of  electrical  engineering  labour  in  day-work  in  the  Leeds 
district.  Forms  of  lender  and  part  ieu  lain  from  the  Director  of  Contracts, 
Storey's  (iate,  Westminster,  l^ondon,  S.W.I. 

The  Lancashire  &  Yorkshire  Railway  Company  re((uire  tenders  by 
March  21  for  six  months  supjily  of  stores,  including  telegraph  and 
electric  fittings,  telegraph  and  electric  light  wires,  metals,  oils,  &e.  Forms 
of  tender  from  the  Stores  Suiierintendent,  Osborne-street,  Manchester. 

The  J)e])Uty  Postmastcr-IIeneral,  Melbourne,  will  receive  tenders  until 
April  I'J,  for  the  supjily  of  telephone  switchboards  (schedule  1,()70)  for 
the  Australian  Com.monwealth  Postmaster-tieneral's  department. 
Specifications  may  be  seen  at  the  J>epartraent  of  Overseas  Trade. 

Bedford  Corporation  Electricity  Department  invite  tenders  from 
British  manufacturers  for  the  supply  of  electricity  meters  and  h.t.  and  l.t. 
cables  for  the  ensuing  year.  Specifications  from  the  borough  electrical 
engineer,  Mr.  R.  W.  L.  Phillips,  and  tenders  by  noon,  .March  31,  to  the 
C'hairman  of  the  Electricity  Committee. 

The  municipality  of  Pretoria  invite  tenders  for  the  sujijily  and  erec- 
tion of  switchgear.  Tenders  to  Deputy  Town  Clerk,  Municipal  Ortices, 
Pretoria,  by  4.30  p.m..  May  10.  Copies  of  specification  from  the  Town 
Clerk  (deposit  .5  guineas)  and  further  particulars  may  be  obtained  from 
the  General  Manager  of  the  Electric  Light  and  Power  Department. 

The  Council  of  the  C!ounty  Borough  of  Ea.st  Ham  invite  tenders  for  the 
supply  and  delivery  of  low-])ressure  concentric  cable,  with  joint-boxes, 
i&c,  and  two  c.i.  lighting  feeder  pillars.  Specifications  from  the  borough 
electrical  engineer  and  tramway  manager,  Mr.  W.  C!.  Ullmann,  and 
tendei-s  are  to  be  sent  to  the  Mayor,  Town  Hall,  East  Ham,  E.ti,  by  Ajiril  2. 

Manchester  Electricity  Committee  require  tenders  by  March  31  for 
high-pressure  steam  and  water  valves,  weighbridges  and  automatic 
coal-weighing  machines,  and  by  April  7  for  high  pressure  steam  and 
water  pipes,  &c.,  and  electric  and  hand-operated  cranes  for  Barton, 
power  station.     Specifications  from  Mr.  F.  E.  Hughes,  Town  Hall. 

BELF.4.ST  Corporation  invite  tenders  for  the  manufacture  and  erection 
at  the  new  Harbour  power  station  of  e.xtra-high  jiressure  and  low  pressure 
switchgear.  Specifications  from  the  consulting  engineers,  Messrs. 
Preece,  Cardew  &  Rider,  8,  Queen  Anne's  Gate,  Westminster,  S.W.I. ,  or 
the  city  electrical  engineer,  Mr.  T.  W.  Bloxam.  Tenders  to  the  Town 
Clerk's  Office,  City  Hall,  Belfast,  by  April  25. 

Belfast  Electricity  Committee  invite  tenders  for  the  sujiply  of  ma- 
terials and  stores,  including  cables,  wires,  lamps,  electricity  meters, 
out-outs,  electrical  accessories,  carbon  brushes,  &e.  Forms  of  tender 
from  the  city  electrical  engineer  (Mr.  T.  W.  Bloxam),  and  tenders  to  the 
town  clerk,  Mr.  K.  Meyer,  by  April  4. 

Hammersmith  (London)  Electricity  Committee  has  accepted  the  offer 
of  C.  A.  Parsons  &  Company  (at  £1  175)  for  the  supply  and  fixing  of  an 
air  cooler  for  the  first  of  the  10  000  kW  turbo-alternators  which  the  firm 
is  supplying  to  the  Council.  The  Committee  also  recommend  the  ac- 
ceptance of  the  following  tenders  :  Hackbridge  Cable,  Company  (lowest 
tender)  for  2  000  yds.  0-5"  and  500  yds.  0-2"  l.t.  cable  at  £560  and  £274 
respectively  (five  tenders  received,  highest  £670  and  £335).  G.  &  J. 
Weir,  boiler  feed  pump,  £293  (four  tenders,  varying  from  £350  to  £203). 

Llanidations  and  Bankrnptcies, 

Fluokandtim  Fi.ame  CakbonS,  Ltd.,  is  being  wound  up  voluntarily 
and  Mr.  F.  N.  Clarke,  4,  Pavilion- buildings,  Brighton,  has  been  appointed 
liquidator. 

The  Grimsby  Electric  Welding  Compasy.'Ltd.,  is  being  wound  up 
voluntarily,  and  Mr.  H.  Blanehard,  Humber  Bank,  Fish  Docks,  Grimsby, 
Las  been  appointed  liquidator. 

At  Bunilc}'  Bankruptcy  Court  on  March  10,  the  public  examination 
took  place  of  Albert  Lord,  Electrical  Contractor,  of.  33,  Westgatc, 
Burnley.  LiabiUtics  were  £977  2s.  6d.,  and  assets  £52  5s.  5d.  Failure 
was  alleged  to  be  due  to  heavy  household  expenses.  Debtor  commenced 
without  capital,  and  did  small  jobs  at  first,  but  later  took  a  £565  eon- 
tract,  from  which  he  allotted  £250  to  a  Manchester  firm  for  materials. 
He  lost  money  on  that  work.  That  was  one  of  the  rca.son3  for  his 
insolvency. 

The  Mersey  Electrical  Engineering  Compajny,  Ltd.,  is  being 
wound  up  voluntarily,  and  Mr.  T.  L.  Hanmer,  24,  North  John-street, 
Liverpool,  has  been  appointed  liquidator. 

The  first  meeting  of  creditors  of  Ernest  Albert  Goodings,  trading  as 
GooDlNGS  &  Son,  motor  and  electrical  engineers.  The  Grove,  Watlington- 
street,  Reading,  will  take  place  on  March  24  at  14,  Bedford-row,  London, 
W.C'.l,  and  the  public  examination  on  AprU  21,  at  the  Assize  Courts, 
Reading. 
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Companies*   Reports,   &c. 

•  TELEGRAPH  CONSTRUCTIOX  AND  JIAINTENANCE  MEETINGi 
Earl  Selbome,  K.G.,  wlio  presided  over  the  annual  meeting  of  the  Tele- 
graph Construction  &  Maintenance  Company,  Ltd.,  last  week,  referred 
to  the  trading  difficulties  experienced  in  1920.  In  explaining  the 
accounts  he  said  the  item  for  stocks,  materials,  &c.  (£1  551  978)  showed 
an  increase  of  £832  122,  due  partly  to  having  received  large  sums  as 
instalments  on  account  of  contracts  in  course  of  being  carried  out,  and 
partly  to  unusually  heavy  stocks  of  materials  and  cable  in  hand,  forming 
part-  of  those  unfinished  contracts.  The  other  items  in  the  accounts 
were  much  as  usual,  and  all  their  securities  were  written  down  to  the 
market  prices.     S     f 

The  net  profit,  after  providing  for  taxation  was  £110  187,  or  about 
£14  000  less  than  that  of  1919;  but  it  must  be  remembered  that  the 
prices  of  materials  were  then  all  on  the  upward  grade,  whereas  now  they 
were  rapidly  falling  away,  and  it  was  very  difficult  to  maintain  profits 
with  a  falling  market.  As  instances,  he  mentioned  that  iron  wire  had 
fallen  about  £20  a  ton.  steel  nearly  £.30,  copper  wire  about  £.50,  and  jute 
yam  £60  per  ton.  Those  reductions  took  place  mostly  in  the  last  months 
of  the  year.  He  wanted  them  to  appreciate  the  responsibility  and 
anxiety  of  the  management  of  such  a  business  as  theirs  during  such  a 
year  as  1920 — verily,  he  believed,  the  most  difficult  year  that  a  manu- 
facturing business  had  ever  had  to  go  through.  The  managers  must 
order  material  in  advance.  If  they  ordered  too  Little  the  whole  business 
became  hopelessly  dislocated,  and  discredit  and  loss  ensued  ;  if  they 
ordered  too  much  and  there  was  a  fall  in  values,  such  as  actually  occurred 
in  1920,  the  losses  might  be  simply  immense.  They  were,  therefore, 
very  grateful  to  them  for  the  skrll  with  which  they  had  steered  the 
business  through  a  year  of  such  exceptional  difficulty. 

LaBOTTB    DEMiNDS    ANB    SHIPPING. 

Referring  to  the  purchase  of  the  ex-German  cable  steamer,  "  Stephan," 
his  lordship  said  they  had  been  running  the  ship  for  the  Eastern  Telegraph 
Company  for  more  than  a  year,  having  chartered  her  from  the  Ministry 
of  Shipping.  She  was  4  630  gross  tonnage,  and  had  about  half  the 
carrying  capacity  of  their  largest  ship,  the  "  Colonia."  It  seemed  an 
unfavourable  time  for  buying  a  steamer  when  shipbuilding  in  this  country 
had  become  so  unprofitable  that  over  2  000  000  tons  gross  of  shipping 
were  now  laid  up  in  the  ports  of  the  United  Kingdom,  but  they  had 
certain  contracts  for  the,  execution  of  which  she  was  required,  and  there 
was  no  other  course  open  to  them.  From  the  annual  report  of  the 
Chamber  of  Shipping,  they  learnt  that  under  present  conditions  very 
Sittle  shipping  was  run  at  a  profit,  and  their  experience  fully  confirmed 
that.  Cireat  demands  had  been  made  by  the  Labour  unions  for  in- 
creased wages,  shorter  hours  and  payment  of  overtime  on  behalf  of 
seamen,  firemen  and  stewards.  The  pay  of  officers  and  engineers  had 
correspondingly  risen,  and  the  cost  of  coals,  stores  and  repairs  was 
exceedingly  heavy.  The  cost  of  coiling  cable  on  board  their  ships  had 
also  been  greatly  increased,  as  now  the  men  who  did  the  coiling  were 
paid  the  dock  rates  of  stevedores.  With  all  those  charges  it  was  difficult 
to  make  both  ends  meet.  He  quoted  the  result  of  the  year's  working  of 
their  ships.  The  "  Colonia's  "  receipts  were  £181  559,  expenses  £182  626  ; 
the  "  Stephan's  "  receipts  were  £166  904,  and  expenses  £168  167  ;  the 
"  Telconia's  "  receipts  were  £49  794,  and  expenses  £45  940.  These 
figures  show  that  in  a  year  in  which  those  ships  had  been  fully  employed 
they  had  been  unable  even  to  earn  their  depreciation.  It  was  obvious 
that  the  operating  expenses  must  come  down,  or  their  ships  would  cer- 
tainly have  to  join  the  ranks  of  the  unemployed.  They  had  serious 
difficulties  to  face,  as  during  the  war  and  after  the  demand  for  labour 
was  much  greater  than  the  supply,  and  all  asked  what  wages  and  con- 
ditions of  employment  they  liked,  and  obtained  them.  To  charge  more 
for  the  services  of  their  ships  would  mean  putting  them  in  the  ranks  of 
the  laid-up  at  once,  as  they  would  not  get  employment.  They  hoped 
therefore,  that  during  this  year  they  might  get  back  to  an  economic  basis. 
Allocation  of  Profit  and  Tax.4tion. 

Out  of  the  £110  187  profit  they  were  paying  the  shareholders  in  divi- 
dends a  total  of  £89  640,  adding  £20  000  to  reserve  and  increasing  the 
carry-forward  by  £547.  '  Before  arriving  at  that  profit  they  had  to 
provide  for  income  tax,  excess  profits  duty,  Corporation  tax,  and  rates 
and  taxes  over  £130  000,  which  was  very  much  more  than  the  share- 
holders received  in  dividends  ;  and  during"the  year  they  had  paid  over 
half  a  million  in  wages  and  salaries.  A  great  drag  on  industry  was 
<'aused  by  the  rising  rates.  The  assessment  and  the  rate  levied  were 
both  constantly  rising.  In  1900  they  paid  in  rates  and  taxes  for  both 
their  works  £2  619;  in  1921  their  rates  and  taxes  would  be  £19  000. 
As  to  the  suggestion  for  sub-dividing  the  shares  and  making  them  of  a 
■smaller  denomination,  they  had  received  no  support  for  the  proposition. 
In  conclusion,  the  chairman  said  there  was  no  royal  road  or  quick  short- 
cut out  of  the  present  economic  position  in  which  they  could  only  emerge 
by  rigid  economy  and  by  the  lessening  of  .taxation.  What  the  world 
wanted  was  peace — the  assurance  of  peace  by  the  settlement  of  disputes  , 
among  nations  and  the  consequent  resumption  of  international  trade. 

The  report  and  accounts  were  then  adopted  and  the  retiring  directors 
and  auditore  were  re-elected. 

The  report  of  the  directors  of  the  Telegraph  Constrtjotion  and 
Maintenance  Company,  Ltd.,  for  the  year  1920,  stated  that  the  net 
profit  was  £110  187,  and  with  £11  4841  brought  forward  the  total  wai 
£225  028.  Deducting  the  interim  dividend  of  2.V  per  cent.,  paid  in  July 
(£22  410)  the  balance  was  £20  2618.  Of  this  sum  the  directors  propose  to 
distribute  a  further  dividend  of  7i  per  cent,  (tax  free),  absorbing  £67  230 
to  supplement  the  reserve  fund  by  £20  000  (making  it  £160  000), 
leaving  £115  388  to  be  carried  forward.  The  general  bminess  of  the 
company  during  the  jjast  year  has  been  satisfactory.  The  Company's 
works  and  steamships  have  been  maintained  in  their  usual  state  of 


efficiency,  and  before  the  close'of  the  year  the  ex-German  cable  steamer 
"  Stephen  "  was  purchased  from  the  Jlinistry  of  Shipping. 

CHARING  CROSS  COMPANY'S  MEETING. 

The  proposals  for  the  reorganisation  of  electricity  supjily  in  London 
were  referred  to  at  some  length  by  Mr.  W.  F.  Fladgate,  chairman  of  the 
Charing  Cross,  West  End  &  City  Electricity  Supply  Company, 
Ltd.,  at  the  annual  meeting  last  week.  He  commenced  by  stating  that 
their  output  in  both  areas  reached  record  figures  in  1920,  over  14J  million 
units  in  the  West  End  and  over  20  million  units  in  tlie  City"  Their 
gross  receipts  in  the  West  End  had  increased  from  £265  855  to  £311.044, 
but  the  cost  of  production  increased  from  £167  241  to  £208  214,'  the 
corresponding  figures  in  the  City- being:  Receipts,  £418  740  (against 
£331  322)  :  expenses,  £355  061  (against  £273  721).  The  large  increase 
in  cost  in  both  areas  had  been  mainly  caused  by  the  increase  in  rates, 
the  increased  jjrice  of  fuel  and  the  amount  spent  ujjon  repaii-s.  The 
expenditure  on  coal  for  the  City  station  amounted  to  £215  000,  or  more 
than  £50  000  more  than  in  1919,  and  the  increase  in  the  cost  of  coal  in 
the  City  automatically  increased  the  price  of  energy  in  bulk  to  the  West 
End.  The  sum  spent  on  repairs  in  the  West  End  was  over  £11  000, 
wliile  that  in  the  City  was  £48  000.  After  giving  an  analysis  of  the 
accounts,  he  said  that  for  financing  the  City  undertaking  they  had  issued 
£250  000  6J  per  cent,  short-term  secured  notes.  A  large  part  of  that 
capital  (£160  000)  had  been  expended  upon  works  at  Bow.  For  the 
whole  year  every  unit  of  energy  delivered  from  Bow  required  4-5  lb.  of 
coal,  but  that  was  reduced  during  December  to  3-3  lb. 

Po.sition  of  the  Electric  Supply  Indu.stry. 

In  regard  to  the  present  position  of  the  electiical  industrj-,  particu- 
larly as  it  affected  London,  he  said  that  legislation  in  the  past  had  not 
been  fortunate,  but,  notwithstanding  the  difficulties  presented  by  it, 
the  London  companies  and' municipalities  had  succeeded  in  providing 
a  sufficient  and  a  reasonably  cheap  supj)ly  for  London.  After  the  war 
the  CJovemment  decided  that  something  must  be  done  in  order  to  give 
a  "  cheap  and  plentiful  supply  of  energy,"  and,  therefore,  the  Electricity 
Supply  Act  of  1919  was  passed.  He  had  always  contended,  and  he 
thought  still,  that  London  was  of  sufficient  importance  to  be  treated  l)y 
itself,  and  in  deciding  on  the  area  for  London  that  its  extent  should  be 
settled  with  one  object  alone — namely,  the  economic  supjily  of  the 
metropolis.  Before  the  Electricity  Commissioners  published  the  area 
which  was  to  include  the  metropolis  there  were  several  conferences  with 
the  Commissioners,  and  it  was,  ha.  thought,  more  or  less  at  his  suggestion 
that  it  was  arranged  that  the  Commissioners  should  themselves  fix  the 
area  rather  than  that  it  should  be  fixed  by  those  who  might  be  preparing 
to  submit  schemes.  The  area  which  the  Commissioners  had  now  fixed 
was  a  very  large  one,  and  comprised  some  I  700  square  miles  of  the  sur- 
rounding counties,  and  included  upwards  of  80  separate  electrical  under- 
takings. Had  his  companj'  been  obliged  to  act  alone,  he  should  have 
had  great  hesitation  in  advising  them  to  take  any  action,  but  imme- 
diately after  the  jjassing  of  the  Act  of  1{)19  a  small  private  company 
was  constituted  by  some  of  the  principal  London  supply  companies  with 
a  riew  to  considering  the  position  and  submitting  a  scheme.  Such  a 
scheme  naturally  divided  itself  into  two  heads  :  first,  engineering  ;  and, 
secondly,  administrative  and  financial.  As  to  the  engineering  scheme, 
the  company  committee  had  been  able  to  work  with  the  London  County 
Council  and  the  local  authorities.  Four  engineers  were  appointed, 
two  by  the  comijany  committee  (Sir  Alex.  Kennedy  and  Mr.  Partridge), 
Mr.  Rider  by  the  L.C.C.,  and  Mr.  C.  H.  Wordingham  by  the  local  autho- 
rities, and  those  gentlemen  had  just  settled  a  scheme  for  dealing  with 
the  area  which,  if  it  was  to  be  dealt  with  as  a  whole,  was  jjrobably  the 
best  that  could  be  devised.  Whether  the  adoption  of  that  area  was  the 
in  the  best  interests  of  London  was  very  doubtful.  With  regard  to  the 
administrative  and  financial  side  of  the  question,  under  the  Act  of  1919 
the  joint  electric  authority  was  to  consist  of  representatives  of  the  County 
Council,  the  local  authorities,  the  companies,  &c.  To  enable  the  local 
authorities  to  participate  in  any  scheme,  further  statutory  powers  were 
requisite.  For  that  and  other  reasons  the  preparation  of  a  joint  financial 
and  administrative  scheme  was  considered  undesirable.  The  County 
Council,  the  local  authorities  and  the  company  committee  had  each  been 
engaged  in  preparing  administrative  and  financial  schemes,  which  in  due 
time  would  have  to  be  considered.  It  had  not  been  practicable  for  his 
board  to  consider  fuUy  either  tlie  engineering  or  financial  schemes,  nor 
could  they  be  finally  settled,  so  far  as  the  local  authorities  were  concerned, 
until  further  statutory  powers  were  given  to  them.  The  subject  required 
very  careful  consideration.  If  the  area  of  1  700  miles  was  to  be  dealt 
with  as  a  whole,  the  money  required  was  a  very  large  sum,  and  in  these 
times  money  could  not  be  raised  at  anything  like  a  moderate  rate  of 
interest.  In  addition  to  the  cash  required  for  new  stations  and  the 
laying  of  new  mains,  connections,  &c.,  there  was  the  purchase  money 
of  the  generating  stations — some  70  in  number. 

Need  for  a  Give-and-take  Policy. 
After  referring  to  the  difficulties  in  the  way,  Mr.  Fladgate  said  that, 
so  far  as  London  was  concerned,  he  did  not  see  why  that  should  preclude 
the  possibility  of  a  practical  scheme  being  devised,  if,  as  he  hoped  and 
believed,  the  London  County  Council  were  prepared  to  work  with  the 
London  companies.  He  had  great  hopes  that  something  might  be  done 
possibly  on  the  lines  of  schemes  which  were  promoted  in  1908.  There 
must  be,  if  such  a  scheme  was  to  be  workable,  a  give  and  take  on  both 
sides,  as  it  was  not  reasonable  to  ask  the  London  companies  to  under- 
take any  additional  liabilities  unless  they  were  given  certain  concessions. 
Those  concessions  were — first,  a  reasonable  extension  of  their  tenure  ; 
and,  secondly,  an  intelligible  and  practicable  purchase  clause.  So  long 
as  the  London  companies  were  liable  to  purchase  in  1931  they  could  not 
be  expected  to  incur  any  capital  liabilities  except  such  as  were  absolutely 
necessary  for  their  own  purposes  and  to  enable  them  to  comply  with 
their  statutory  duties.  It  might  be  possible  to  get  the  concurrence  of  the 
great  railway  companies  or  some  of  them. 
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'I'lir  iv]H>rt  and  accounts  were  adopted,  and  a  nsolutinii  was  j)asafd 
autlici['isin<;  the  diivetoi-s  to  raise  or  liorrow  sucli  furtlier  sums  as  they 
may  tliink  pniperforthe  West  End  nndi'itakinjis,  not  exceeding  £250  000, 
ami  for  tlie  City  undertaking;  not  exceedinj,'  i2.'M  0(H\, 

MKTKOroiJTAN  ELECTKU'  .SlTrLV  COMI'ANV. 
Al  the  aiHiual  meetiny  last  week  the  eliairnian  (Mr.  A.  \V.  Tait . 
t'.B.K.)  n'ferivd  to  the  satisfactory  ]irof;ress  niaih'  during  the  i)ast  year 
and  to  the  ])nil)osals  for  tlie  reorganisation  of  elect  rieity  sup|)ly  in  th(^ 
Great<r  London  aiva.  The  gross  ri'venue  was  toKi  ')'M,  eompaii'd  with 
£4l;i(l."i!l  in  I91S(,  the  ivvenue  from  sales  of  eurr^ent  heing  iL4!t7  (iTo. 
against  i::iitti  'lOO,  and  the  number  of  units  sold  27  7!)S  000,  against 
2.5  127  (Mill.  The  incii'ase  was  satisfa<'tory  wlii'n  it  was  remeinhered 
that  fur  1018  and  I'.IIO  they  iiad  to  record  scjine  slight  deen^ases  owing  to 
the  falling  otT  of  the  power  load.  Although  industry  was  not  working 
at  the  same  pressmv  as  during  the  war.  there  had  been  a  consich'rablc 
extension  of  the  lighting  load,  due  to  the  removal  of  restrictions  and  to 
the  large  increase  in  the  number  of  new  connections.  The  com]>any  was 
somcwluit  fortunately  situated,  as  there  was  considerable  industrial 
devclo|)mcnt  in  its  western  area  of  svip])ly,  where  a  number  of  sub- 
stantial consumers  had  ircently  been  connected.  The  new  consumei-s 
connected  during  the  year  represented  '.i  374  kW.  against  2  807  k\V. 
The  coats  of  generation  and  distribution  increased  by  approximattdy 
£.50  000.  of  which  £3:!  000  was  diu^  to  increased  cost  of  coal.  The 
year's  capital  expenditure  was  £72  409.  against  £.53  80.5,  apart  from  the 
Uxbridge  system.  The  increase  in  the  load  in  the  Metropolitan  antl 
Uxbridge  aivas  made  it  nece-ssary  to  proceed  with  the#nstallation  of 
further  plant  at  the  WiUesdcn  station,  and  the  laying  of  further  mains. 
It  was  hoped  that  the  new  plant  would  lie  installed  in  time  to  give 
supply  bcfoiv  the  end  of  the  year,  when  they  would  not  only  be  able  to 
give  a  considerably  increased  supply  to  customers,  but  to  effect  con- 
siderable economics  in  generation  and  distribution.  To  carry  out  their 
programme  and  to  repay  bank  loans  it  was  anticipated  that  about 
£.500  000  would  be  requin^d,  and  negotiations  had  been  entered  into  for 
raising  that  sum.  During  the  last  five  years  the  units  sold  had  increased 
from  approximately  20  000  000  to  28  000  000,  the  gross  revenue  from 
£229  OIMI  to  £.51t)  0(l(),  and  the  baltince  available  for  reserves  and  divi- 
dends from  £79  094  to  £181  640.  They  were  paying  a  final  dividend  at 
the  rate  of  10  per  cent,  per  annum,  making  a  total  distribution  for  the 
year  of  7  per  cent. 

Reorganisation  Scheme. 
He  referred  at  some  length  to  the  position  created  by  the  Electricity 
Supply  Act,  1919.  and  to  .schemes  for  the  establishment  of  an  elec- 
tricity authority  for  the  London  and  Home  counties  district.  Those 
schemes  had  to  be  lodged  with  the  Electricity  Commissioners  by  the 
end  of  this  month.  The  leading  London  supply  companies,  acting  in 
association  with  the  I>ondon  Oiunty  Coimcil  and  the  Conference  of 
Local  Autliorities,  had  prepared  a  technical  scheme  which  they  hoped 
to  submit.  Other  schemes  might  also  be  submitted,  and  it  is  the  inten- 
tion of  the  Electricity  Commissioners  to  hold  an  inquiry  into  the  whole" 
matter  in  the  beginning  of  June  next.  The  important  administrative 
and  linancial  conditions  which  should  govern  the  creation  and  powers 
of  a  joint  electricity  authority  were  having  the  careful  .consideration  of 
the  companies.  In  regard  to  the  Metropolitan  Company,  they  had  to 
consider  not  only  their  position  in  the  administrative  County  of  London 
where  (in  common  with  the  other  supply  companies)  their  assets  were 
liable  to  purchase  by  the  London  County  Council  in  1931,  but  also  their 
large  and  progressive  area  for  bulk  supply  in  the  West,  where  they  had 
the  powers  of  a  [xjwer  company  under  a  special  Act,  and  where  their 
assets  were  not  liable  to  purchase.  It  was  hoped,  however,  that  the 
scheme  ultimately  put  forward  would  secure  the  best  use  of  existing 
resources  and  exj)erience. 

The  directors  of  the  Western  Telegraph  Company,  Ltd.,  have 
declared  a  seccmd  quarterly  interim  dividend  of  .5s.  per  share,  tax  free, 
for  the  year  ending  June  30,  1921,  payable  on  March  23,  being  at  the 
rate^f  10  per  cent,  per  annum,  as  in  1920.  The  dividend  of  4s.  per 
share  on  the  new  shares  will  be  paid  on  the  same  date. 

The  directors  of  the  Direct  Spanish  Telegraph  Company,  Ltd., 
have  decided  to  pay  the  following  dividends  for  the  year  1920,  viz.  :  At 
rate  of  10  jht  cent,  jjer  annum  on  the  preference  shares  (less  tax)  and  6 
per  cent,  on  the  ordinary  shares  (tax  fau>).  The  total  distribution  on 
the  ordinary  shares  for  the  year  will  therefore  amount  to  10  per  cent., 
4  per  cent,  having  been  paid  on  Oct.  1  last. 

On  the  10th  idt.  a  petition  was  presented  to  the  High  Court  by 
Bexn  Brothers,  Ltd..  for  continuing  the  alteration  of  the  objects 
of  the  company  and  for  reorganisation  of  its  share  capital.  This 
petition  was  sanctioned  by  the  judge  on  Tuesday,  March  15. 
The  share  capital  as  reorganised  consists  of  150  000  ordinary 
shares  of  £1  each.  This  is  effected  by  cancelling  the  3  0(K)  preference 
shares  of  £1  each  in  the  capital  of  the  company,  and  consolidating  such 
3  000  preference  shares  and  the  147  000  ordinary  shares  of  £1  each  in 
the  company's  capital  into  a  single  class  of  1.50  000  ordinary  shares,  all 
ranking  pari  pn.isu  in  all  resi^ccts. 

The  directors'  report  of  the  Brompton  &  Kensington  Electricity 
StTppLY  Company.  Ltd..  states  that  the  credit  balance  for  1920  is 
£42  903,  which,  with  £1229  brought  forward,  £1000  interest  on  loan 
to  Brompton  &  Kensington  Accessories  Company  and  £274  balance  of 
interest  received  and  accrued,  makes  a  total  of  £45  406.  After  de- 
ducting £990  for  interim  dividend  on  the  7  per  cent,  cumulative  pre- 
ference shares,  and  £7  727  interim  dividend  at  rate  of  9  per  cent,  per 
annum  for  the  half-year  to  June  30  on  the  ordinary  shares,  the  directors 
recommend  that  the  balance  (£36  689)  be  dealt  wnth  as  follows  : — £369 
to  be  written  off  investments,  £9  655  placed  to  depreciation  account 
and  £10  000  to  reserve  fund,  £963  as  dividend  on  the  preference  shares 


and  £12  925  as  dividend  on  the  ordinary  shaix>s  for  half-year  ended 
Dec.  31  at  rate  of  15  ])er  cent,  per  aiuium  (making  12  per  cent,  for  year), 
and  £1  000  as  directors'  additional  remuneration,  leaving  £1  776,  to  be 
carried  forward.  The  equivalent  of  472  936  35-W  lamps  is  connected 
(increase  39  784),  the  number  of  consumers  is  7  896  (increase  507)  and 
the  average  ]n'icc  per  unit  was  5-303d.  , 

The  profit  of  the  British  Insulated  and  Helsby  Cables,  Ltd.,  for 
the  year  1920.  after  making  provision' for  estimated  liability  for  excess 
prolits  duty  and  Coi'ijoration  profits  tax.  amounts  to  £340  713,  and  with 
£103  31t)  brought  the  total  up  to  £444  029.  Deducting  directors'  and 
debenture  trustees'  fees,  ifec.  (£9  t)65),  and  interest  on  first  debenture 
stock  (£22  500).  and  on  second  debenture  stock  (£10  000),  the  preference 
dividend  (£30  000).  and  the  interim  dividend  on  the  ordinary  shares  to 
.lune  30.  1920  (£37.500),  the  disjiosable  balance  is  £334  364.  The 
directors  have  appropriated  £50  OttO  for  depreciation  on  Buildings, 
])lant,  &•!•.,  transferred  £50  000  to  reserve  account,  and  £5  000  to  first 
mortgage  debenture  stock  rrdemj)tion  account,  anrl  they  recommend 
payment  of  a  further  dividend  of  6j  per  cent,  on  the  ordinary  shares, 
jiayable  at  once,  together  with  a  bonus  of  5  per  cent,  (payable  on  June 
30  next),  making  with  the  interim  dividend  a  total  of  L5  per  cent,  for  the 
year,  which  will  ab.sorb  £1 12  500.  and  leaving  £116  804  to  carrj'  forward, 
after  making  ]>rovision  for  estimated  liability  for  taxation.  During 
the  past  year,  both  the  I'rescot  and  Helsby  factories  have  again  been 
kept  busy  to  their  full  capacity.  On  account  of  failing  health.  Dr.  E.  K. 
Muspratt  has  resigned  his  seat  on  the  board,  and  Mr.  .1.  A.  Smith  has 
recently  been  elected  a  director. 

The  annual  report  of  the  directors  of  W.  T.  JIk.sley's  TELEORAPir 
Works  Company,  Ltd.,  for  1920  states  that  the  profit  was  £240  003, 
and  after  deducting  directors'  and  auditors'  fees,  debenture  interest 
and  amount  written  off  for  depreciation  on  buildings  and  machinery 
(£46  975)  and  adding  amoimt  brought  forward  (£141  633)  the  total  is 
£334,661.  Deducting  income  tax  (£45  524),  amount  transfern?d  to 
reserve  (£18  432)  and  loss  on  realisation  of  Government  loans  and 
trustee  securities,  less  reserve,  but  plus  amoimt  transferred  to  reserve 
against  such  loan  securities  still  held  (£13  166),  and  also  the  dividend  on 
the  preference  shares  (£9  000)  and  the  interim  dividend  on  the  ortUnary 
shares  (£20  000),  leaving  an  available  balance  of  £228  538.  Pension 
funds  appropriation  absorbs  £5  000  and  the  directors  recommend  pay- 
ment of  a  final  dividend  on  the  ordinarv'  shares  of  2s.  per  share  (less 
tax),  making  3s.  for  the  year.  This  will  require  £40  000  and  leave  to 
be  carried  forward  £183  538. 

Provision  has  been  made  for  the  liability  forExcess  Profits  Duty  and 
Corporation  Tax  to  the  end  of  the  year.  Henley's  Tyre  and  Rubber 
Company  has  had  a  successfid  year's  trading  and  the  capital  has  had 
to  be  increased  from  £140  000  to  £20t»  000.  The  Tyre  Company,  following 
the  practice  of  the  parent  ('ompany  of  purchasing  against  requirements 
only,  was  fortunate  in  not  holding  any  considerable  stocks  of  rubber, 
and  was  able  to  take  full  advantage  of  the  fall  in  prices. 

According  to  the  report  of  the  directors  of  the  Newcastle-upon- 
Tyne  Electric  Supply  ('ompany,  Ltd.,  the  connections  to  the  Com- 
pany's system  at  the  end  of  1920  amounted  to  341  940  h.p..  compared 
with  316  737  H.p.  in  1919.  or  an  increase  of  25  203  h.p.  The  profit  is 
£392  ()43  (against  £248  194),  from  which  is  deducted  £30  000  for  reserve 
for  plant  renewals  and  improvements,  leaving  £362  643  (£218  194), 
and  adfUng  balance  brought  forward  of  £9  598,  the  total  available  profit 
is  £372  242  (£259  621).  Interest  on  debenture  stocks,  loans,  &c.,  absorb 
£57  914,  and  £25  000  has  been  tran.sferred  to  reserve  for  special  deprecia- 
tion and  contingencies,  and  the  directors  recommend  that  the  balance  of 
£289  328  (£182  228)  should  be  employed  in  paying  a  dividend  of  3J  per 
cent,  on  the  7  per  cent,  cumulative  preference  shares,  making  with  the 
interim  di^adend  7  per  cent,  for  the  year  (£1(KJ  541),  a  dividend  of  2i  per 
cent,  on  the  5  per  cent,  preference  shares,  making  5  jjer  cent,  for  the  year 
(£71  881).  and  a  dividend  of  5|  per  cent,  on  the  ordinary  shares,  making 
with  the  interim  dividend  of  2J  per  cent.  8  jx^r  cent,  for  the  past  year 
(£103  814),  leaving  to  carry  forward  £13  091  (against  £9  598). 

The  expendituii?  m\  ])lant  renewals  and  improvements  during  the  year 
(£44  911)  has  Ix'cn  charged  against  tlie  reserve  for  jilant  renewals  and  im- 
provements account.  The  unsettled  conditions  in  trade,  .and  the  con- 
tinued high  labour  costs  have  again  adversely  affected  the  trading  for  the 
year.  The  additional  capital  expenditure  for  the  year  has  amounted  to 
£475  459  2s.,  and  represents  the  completion  of  the  remaining  extensions 
at  Carville  and  further  extensions  at  Dunston  power  stations,  and  addi- 
tions to  the  (iimpany's  distribution  system  generally.  The  extensions  at 
Carville  station  were  completed  during  the  year  and  the  new  plant  is  now 
in  commission.  Negotiations  with  the  North  Eastern  Railway  Company 
are  proceeding  in  connection  with  the  electrification  of  a  portion  of  that 
company's  main  line.  The  directoi's  recommend  the  shareholders  to 
sanction  a  contribution  to  the  funds  of  the  University  College  of  New- 
castle-upon-Tyne of  £1  000,  payable  over  two  years. 

During  the  past  year  there  has  been  connected  to  the  Scarborough 
Electric  Supply*  Company's  mains  the  equivalent  of  16  438  30  W 
lamps,  makingatotalof  161  141.  There  wasan  addition  of  449consumers. 
The  number  of  units  supplied  during  the  year  was  1  454  377,  an  increase 
of  396  670.  .-Vfter  placing  £4  000  to  depreciation,  and  laying  bank 
interest  (£755),  the  profit  was  £2  370,  which  with  a  revenue  of  £2  339 
from  other  sources,  makes  a  nett  profit  of  £4  709.  With  balance  forward 
of  £6  683  the  total  is  £11  392.  The  directors  recommend  that  a  dividend 
be  paid  at  the  maximum  rate  allowed  under  the  Scarborough  Electricity 
Temporary  Increase  of  Charges)  Order,  1918,  namely  2  J  per  cent.,  which 
will  absorb  £2  2.50,  leaving  £9  142  to  be  carried  forward.  Mr.  G.  Alder- 
son-Smith  has  retired  from  the  Chairmanship  of  the  Board,  and  Mr.  A, 
A.  Campbell  Swinton  succeeds  him.  Mr.  G.  Alderson-Smith  has  become 
Deputy  Chairman,  and  to  fill  vacancies  on  the  Board,  Mr.  F.  G.  Holder 
and  Capt.  W.  H.  L.  Wordsworth  have  been  elected  Directors. 
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New  Companies. 

The  following  list  has  been  compiled  from  information  supplied  to 
us  by  Messrs.  Jordan  &  Sons,  Ltd.,  Company  Registration  Agents, 
Chaneery-lane,  London,  W.C.2  : — 

BRIERLBY'S  PREMIER  WELDING  COMPANY.  LTD.  (173  371).— 
Reg.  Feb.  25.  capital  £3  000  in  £1  ordinary  shares,  to  acquire  and  carry 
on  business  of  electricians  and  general  engineers.  Directors :  W. 
Brierley,  Florence  Brierley,  and  T.  C.  Evans,  all  of  2,  Gauden-rd., 
Clapham,  S.W.,  and  F.  A.  Broadey,  Lion  Lodge,   Deepcar,  near  Sheffield. 

F.  B.  HELLON  &  CO.,  LTD.  (173  480).— Reg.  March  3,  capital 
£4  000  in  £1  ord.  shares,  to  carry  on  business  of  electrical  engineers  and 
contractors.  Directors :  F.  B.  Hellon,  ''  St.  Aubyn,"  Agnes-road, 
Blundellsands  (Chn.)  and  E.  J.  Barker. 

MARLER  &  COMPANY,  LTD.  (173  489).— Reg.  March  3,  capital  £7  000 
in  £1  shares,  to  carrj'  on  business  of  electrical,  mechanical  and  heating 
engineers  and  contractors.  Directors  :  G.  J.  Fisher,  Penygarn,  Ponty- 
pool  (Chn.),  W.  S.  Marler,  C.  D.  Esnouf,  R.  Fisher  and  R.'More. 


Benn  Brothers  Journals. 


Forty  Years  Ago. 

(The  Electrician,  March  19,  1881.) 

The  Society  of  Telegraph  Engineers. — At  the  next  meeting  no 
the  24th  inst.,  a  Paper  by  Mr.  Morris  will  be  read  on  "  Japanese  Tele- 
graphs." 

The  Post  Office  and  the  Telephone  Companies. — We  understand 
that  an  agreement  has  been  arrived  at  between  these  parties  on  the 
basis  of  a  pajmient  of  10  per  cent,  of  the  receipts  of  the  companies  as 
royalty  to  the  Postmaster-General. 

Society  of  Arts. — On  Thursday,  March  24,  Prof.  J.  Perry  is 
announced  to  read  a  Paper  on  "  The  Future  Development  of  Electrical 
Appliances,"  and  on  Wednesday,  March  30,  Mr.  W.  H.  Preece  is 
announced  to  read  a  paper  on  "  Recent  Advances  in  Electric  Lighting." 

Gas  v.  Electricity. — In  his  inaugural  address  as  President  of  the 
Manchester  District  Institution  of  Gas  Engineers,  Mr.  Chew  com- 
mitted himself  to  the  statement  that  he  was  quite  convinced  that  the 
electric  light  would  not  supersede  gas  for  domestic  illumination,  though 
it  was  well  adapted  for  large  spaces  ;  and  even  here  he  thought  that 
when  the  novelty  had  worn  off  gas  would  hold  its  own.  He  was  far 
more  afraid  of  American  oil  at  Is.  a  gallon  than  of  Mr.  Swan's,  or  any 
other  lamp.  We  hope,  for  Mr.  Chew's  sake,  that  this  comfortable 
frame  of  mind  may  long  be  his,  though  we  should  not  like  to  go  bail 
for  his  peace  in  the  next  few  years. 


Prices  of  Metals*  Chemicals,  &c. 

Tuesday,   Mar.  15. 

Copper —                                               Price.  Inc.  Dec. 

Best  selected per  ton     £(i8     0     0  —  £2     0    0 

Electro  Wirebara  ...         „           £71     0     0  —  £10     0 

H.C.  wire,  basis    ...   per  lb.         Os.  ll^d.  —  ^d. 

Sheet ,             Is.     OJd.  —  Jd, 

Phosphor-bronze  Wire  (Telephone) — 
Phosphor-bronze 

wire,  basis     ,          Is.     Snsd.  —  Jjd. 

Brass  60/40— 

Rod,  basis     ,          Os.     8Jd.  —  — 

Sheet,  basis   „           Is.      IJd.  —  Jd. 

Wire,  basis    Is.     lid.  —  Jd. 

Pig  Iron — 

Cleveland  Warrants     per  ton      £7  15     0  —  — 
Galvanised         steel 

wire,  basis  8  SWG         „           £29     0     0  —  — 

Lead  Pig — 

EngUsh  „           £20   10     0  £0  10  0             — 

Foreign  or  Colonial          „           £19     0     0  £0  17  (j              — 

Tin- 
Ingot „         £160     0     0  £7     0  0              — 

Wire,  basis    per  lb.       2s.     2Jd.  Id.  -^ 


Copper  Sulphate. — Per  ton  £35. 
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5  p.m.     At  the  Chemical  Society,   Burlington  House,  Piccadilly, 

London,  W.  Presidential  Address  by  Prof.  A.  W.  Porter, 
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Notes. 


The  Cost  of  Electricity  Enquiries. 

It  would  .seem  that  the  cost  of  holding  electricity  inquiries 
has,  like  the  deaths  of  certain  famous  personages,  been  greatly 
exaggerated.  Mr.  George  Balfour  was  credited  with  the 
saying  that  the  e.xpenses  of  the  inquiry  into  the  Mersey  and 
West  Lancashire  district  were  £40  000,  which,  as  the  inquiry 
lasted  in  all  only  eight  days,  was  a  sufficiently  startling  sum, 
even  taking  into  account  the  array  of  legal  talent  which  seems 
as  necessary  an  accomjiauiment  of  such  affairs  as  a  bevy  of 
pretty  and  equally  highly-paid  actresses  at  a  charity  enter- 
tainment. We  are  informed  from  an  authoritative  source, 
however,  that  the  total  expenses  of  scheme  A  in  the  inquiry 
in  question  were  in  reality  somewhere  about  £2  500,  so  that  to 
say  £8  500  would  cover  the  total  costs  of  all  parties  is  probably 
to  be  fair  without  being  unduly  biased.  •  But  even  if  we  take 
these  figures  as  correct  the  amount  is,  it  will  be  agreed,  quite 
high  enough  if  no  good  is  to  come  of  it.  For  neither  the  industry 
nor  the  country  exists  to  provide  lawyers  with  fees.  We 
must,  therefore,  reiterate  that  although  these  inquiries  are 
necessary,  every  effort  should  be  made  to  confine  them  strictly 
to  the  matter  in  hand,  with  the  sole  aim  of  inaugurating  a  new 
era  of  electricity  with  the  least  possible  delay.  So  much  are 
we  convinced  of  this  that  we  should  like  to  see  the  Electricity 
Commissioners  exercising  a  very  much  more  drastic  censorship 
than  they  have  hitherto  done  over  the  length  of  speeches  and 
the  evidence  submitted  at  these  inquiries. 


Finance  of  the  Electricity  Supply  Act. 

Among  the  subjects  discussed  at  a  recent  meeting  of  the 
Association  of  Municipal  Corporations  was  the  ojieration  of 
Section  29  of  the  Electricity  Supply  Act  and  the  proposed 
amendment  of  it  by  clause  5  of  the  Electricity  Supply  (No.  2) 
Bill.  It  will  be  remembered  that  the  Electricity  Commis- 
sioners are  required  by  the  section  in  question  to  prepare  an 
annual  estimate  of  receipts  and  expenditure,  and  the  amount 
by  which  the  expenses  exceed  the  receipts  is  to  be  obtained 
from  the  Joint  Electricity  Authorities  and  authorised  under- 
takers in  proportion  to  the  number  of  units  of  electricity 
generated  by  each.     During  the  first  two  years  the  excess  of 


expenditure  over  receipts  is,  however,  to  be  advanced  by 
Parliament,  but  these  advances  must  be  repaid  with  interest 
within  the  three  succeeding  years.  By  Clause  5  of  No.  2  Bill 
it  is  proposed  to  extend  the  preliminary  period  of  two  years  to 
three  and  to  allow  until  March,  1925,  for  the  repayment  of  the 
instalments.  In  this  way  the  expenses  of  the  Commissioners 
would  be  borne  by  the  electricity  supply  authorities,  so  placing 
upon  the  industry  a  burden  of  at  least  several  thousand  pounds 


Reasons  for  Opposing  the  Burden. 

The  Law  Committee  of  the  Association  rightly  point  out  that 
this  policy  is  an  innovation  in  departmental  administration 
in  this  country.  For  while  the  Electricity  Commissioners, 
for  whom  the  Minister  of  Transport  is  responsible  in  Parliament 
are  really  a  Government  department  the  ratepayers  are  to  pay 
for  them,  instead  of  their  expenses  being  met  out  of  the  Im- 
perial revenue  as  always  has  been  the  case  hitherto.  To  the 
taxpayer  and  ratepayer,  who  is  one  and  the  same  person,  this 
may  not  matter  very  much,  nevertheless  it  is  an  administrative 
point  of  some  importance,  especially  at  a  time  when  there  is 
an  increasing  tendency  for  Parliament  to  earmark  the  rates 
for  national  purposes.  The  Association  is  also  opposed  to 
the  clause  in  the  projected  Bill  which  would  make  it  com- 
pulsory for  the  constituent  members  to  contribute  to  the  losses 
of  a  Joint  Electricity  Authority,  and  further  considered  that 
15  years  instead  of  five  should  be  given  for  repayment  of  sums 
advanced  by  the  Treasury.  But  though  we  sympathise  with 
the  views  of  the  Association  we  doubt  the  wisdom  of  trying 
to  make  such  fundamental  amendments  in  the  new  Bill,  for 
to  do  so  can  only  end  in  its  postponement  or  abandonment. 


Alternatives  to  Joint  Authorities. 

We  sincerely  hope  that  no  such  abandonment  will  take 
place  as  has  been  confidently  asserted  by  Sir  Harry  Renivick. 
For  if  it  does,  then  the  portions  of  the  Electricity  Supply 
Act  which  contemplate  the  formation  of  Joint  Electricity 
Authorities  will  become  a  dead  letter  and  stagnation  will  .--et 
in,  for  without  adequate  financial  and  administrative  powers 
it  will  obviously  be  impossible  to  make  further  progress.  As 
it  is,  unless  there  is  substantial  agreement  between  the  mtini- 
cipal  and    company  interests  upon    fundamental  principles 
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there  is  little  hope  for  any  further  Bill  this  or  any  other  session  ; 
and  as  such  agreement  seems  impossible  we  should  be  wise  to 
try  and  discover  some  alternative  to  enable  the  electricity 
supply  industry  to  meet  the  growing  demands  for  energy.  In 
the  absence  of  Joint  Authorities  we  can  see  no  other  way  of 
doing  this,  except  by-  authorising  power  companies  to  supply 
in  bulk  to  all  the  authorised  distributors  in  the  various  districts 
From  the  engineering  point  of  view  this  should  present  no 
grave  difficulties  in  most  places,  and  though  finance  will  as 
usual  be  the  real  obstacle,  some  special  inducement,  such  as 
long  tenuire  and  easy  borrowing  powers,  should  help  to 
smooth  the  way  to  an  adequate  supply  of  electricity  for 
all  purposes.  Though  this  course  would  not  be  agreeable 
to  those  local  authorities  about  whose  myopic  outlook 
we  have  already  complained,  it  would,  at  all  events, 
enable  us  to  tide  over  the  present  period  of  financial 
stringency  and  so  assist  the  electrical  industry  to  continue 
its  expansion  unhampered. 


The  Domestic  Load  in  Being. 

The  history  of  the  Brompton  &  Kensington  Electricity 
Supply  Company,  Ltd.,  is  not  uninteresting  even  if  we  confine 
ourselves  to  its  more  everyday  side  and  neglect  for  the  moment 
its  other  somewhat  startling  activities.  Fifteen  years  ago,  it 
will  be  remembered,  the  Company  supplied  a  residential 
district  with  a  load  that  was  lighting  and  not  much  else. 
To  such  an  undertaking  the  introduction  of  the  metal  filament 
lamp  therefore  came  as  a.  rude  shock,  but  fortunately  the 
wisdom  of  the  directors  and  management  prevented  them  from 
sitting  down  under  what  might  well  have  been  a  disaster  and 
led  them  to  turn  their  activities  in  new  directions.  These 
activities — once  again  we  speak  of  the  supply  side  only — con- 
sisted generally  in  the  building  up  of  a  domestic  load  with  such 
success  that  during  the  past  year  the  maximum  load  reached 
in  1906  was  passed  for  the  first  time  since  that  date.  The 
difference  in  consumption  between  ancient  and  modern 
lamps  indicates  what  that  means,  though  the  new  load  is  of  a 
better  load  factor  and  a  higher  diversity  than  the  old.  The 
other  side  of  the  picture  is  that  the  kilowatts  connected  have 
steadily  risen  until  from  being  8  000  kW  in  1906,  in  1920 
they  reached  the  satisfactory  amount  of  16  600  kW,  no  less 
than  1  400  kW  being  added  during  the  past  year,  which 
was  in  itself  a  record.  The  number  of  consumers  has 
risen  from  4  127  in  1906  to  7  896  in  1920,  this  increase  being 
also  pj-ogressive.  This  satisfactory  result  has  been  due  to 
some  extent  to  the  conversion  of  the  larger  houses  in  the 
district  into  flats  and  maisonettes,  but  very  much  more  to  the 
demand  for  electrical  cooking  and  domestic  apparatus  which 
such  a  conversion,  with  the  servantless  existence  which  it 
entails,  demands.  Financially,  in  sj)ite  of  the  fact  that  the 
coal  costs  increased  ty  36  per  cent,  and  the  coal  was  of  inferior 
quality,  matters  were  equally  satisfactory,  for  the  coal  cost 
per  unit  only  increased  20  per  cent.  The  gross  receipts  during 
the  year  amounted  to  £102  372,  as  against  £74  045  in  1919,  and 
the  working  expenses  to  £59  469,  as  against  £44  683  in  1919, 
the  increase  in  net  receipts  being  £13  541.  Such  progress 
and  the  means  by  which  it  was  secured  are  both  worthy  of 
imitation. 


The  Ideal  Motorcar  Headlight. 

Thk  much-discussed  problem  of  the  ideal  motor-car  head- 
light was  dealt  with  by  Major  Garrard,  in  a  Paper  which  he 
read  recently  before  the  Illuminating  Engineering  Society. 
The  great  difficulty  with  these  lights  is,  of  course,  to  reconcile 
the  requirements  of  the  driver  who  wishes  to  be  able  to  see 
objects  on  the  road  in  time  to  avoid  them,  and  the  feelings  of 
pedestrians  and  drivers  of  approaching  vehicles,  v  ho  dislike 


being  dazzled  by  an  intensely  bright  beam,  and  left  blinded  to 
run  into  the  next  vehicle  that  comes  along.  The  Paper  and 
discussion  formed  a  useful  supplement  to  one  on  the  same 
subject  which  was  read  before  the  Illuminating  Engineerinj- 
Society  last  year,  and  shows  that  the  ideal  solution  of  the  prob- 
lem has  not  yet  been  found  on  the  dark  road  ahead.  At 
present  the  most  practical  step  possible  appears  to  be  to  study 
the  distribution  of  the  light  in  the  beam,  so  as  to  obtain  ; 
minimum  of  glare,  and  it  is  on  these  lines  that  a  number  of 
experimenters  have  been  working  with  some  success.  We  are 
also  interested  to  see  that  Major  Garrard  endorsed  the  prin- 
ciple that  the  light  should  be  confined  to  a  certain  distance 
below  eye  level,  and  that  in  order  to  be  effective  this  boundary 
must  be  quite'  sharply  defined.  This  and  other  conditions, 
it  was  suggested,  cannot  be  nlet  by  any  simple  attachment 
placed  in  front  of  the  ordinary  parabolic  headlamp,  but  only 
by  some  form  of  projection  apparatus  involving  the  use  of  at 
least  one  lens.  Major  Garrard  considered  that  such  a  device 
need  not  be  more  complex  or  expensive  than  the  head  lamps 
usually  employed.  It  is  obvious,  however,  that  matters 
cannot  be  left  where  they  are,  and  we  hojie  before  long  some 
designer  will  arrive  at  a  more  satisfactory  solution  than  any- 
thing that  has  hitherto  been  suggested. 


Printing  Telegraphs  in  America. 

The  differences  in  technical  telegraph  practice  in  this  country 
and  the  United  States  are  well  brought  out  in  an  article  by 
Mr.  J.  C.  Fuller  which  we  publish  on  another  page  of  this 
issue.  It  is  for  instance  interesting  to  note  that  opinion  in 
America  is  decidedly  against  the  employment  of  high  speed 
systems,  although  quite  a  number  of  such  systems  have  been 
■developed  and  some  have  been  put  into  commercial  use.  This 
is  entirely  opposite  to  what  has  occurred  both  in  this  country 
and  on  the  Continent  where,  as  is  well  known,  the  Baudot 
system  is  mainly  employed.  On  the  other  hand,  a  number 
of  low  speed  systems  besides  those  now  in  use  have  at  one 
time  or  another  been  tried  out,  including  those  connected  with 
the  names  of  Buckingham,  Barclay,  Rowlands,  Wright 
and  Murray,  while  the  Wheatstone  system  still  has  a  limited 
application.  At  the  present  time,  however,  the  systems  most 
widely  employed  are  that  of  the  Morkrum  Company,  the 
multiplex  systems  of  the  Western  Union  and  Western  Electric 
Companies,  the  low  speed  single  channel  sy.stem  of  the  Western 
Electric  Company,  and  in  a  modified  degree  the  Klein- 
sclimidt  and  the  "  Tele-type  "  system  of  the  Morkrum  Com- 
pany. Moreover,  there  does  not  seem  to  be  much  tendency 
to  employ  one  of  these  systems  to  the  exclusion  of  the  others, 
and  the  Press  Associations  are  sufficiently  large  minded 
to  operate  all  of  them.  It  may  truly,  therefore,  be  said 
that  the  system  used  de])ends  on  the  service  conditions,  though 
under  given  conditions  one  system  may  show  sufficient  advan- 
tages over  any  of  the  others  to  make  its  use  in  that  connection 
worth  while.  This  is  a  very  live  way  of  dealing  with  a  live 
matter.  For  there  is  no  indication  of  stagnation  in  the  tech- 
nical development  of  telegraph  science  in  the  United  States 
and  no  great  movement  towards  standardisation,  which  in 
this  case  may  mean  very  much  the  same  thing. 


Electric  Traction  in  the  United  States. 

Those  who  obtain  satisfaction  by  comparing  what  American 
electrical  engineers  are  doing  with  corresponding  performances 
in  this  country  to  the  inevitable  detriment  of  the  latter  may 
spend  an  enjoyable  half-hour  in  studying  some  statistics 
on  the  subject  of  electric  traction  which  were  recently 
presented  to  the  Association  of  Railway  Electrical  Engineers 
in   Chicago.     From  these  it  appears  that  the  aggregate   of 
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"'  real  "  railway  track  in  the  United  States  now  electrified,  as 
distinct  from  light  railways  and  tramways,  is  2  662  miles,  of 
which  it  is  interesting  to  note  no  less  than  460  miles  were 
(•oni]il('tcd  irriOlT  and  no  more  than  12  miles  in  11)18,  these 
beinj5  the  largest  and  smallest  additions  respectively  in  any 
one  year  since  1905.  This  total  compares  with  the  000  miles 
of  electrified  lines  in  this  country, or,  putting  the  matter  on  a 
fairer  basis,  of  the  total  railway  mileage,  in  the  United  States 
rather  over  1  per  cent,  is  operated  electrically  as  against 
al)out  4  per  cent,  in  this  country.  It  is  obvious,  therefore, 
that  though  we  have  considerable  leeway  to  make  up,  the 
United  States  has  still  more,  without  taking  into  account  the 
widcrspread  presence  on  the  other  side  of  the  Atlantic  of  those 
conditions  which  are  generally  supposed  to  favour  the 
introduction  of  electric  traction,  such  as  water  power,  populous 
areas  and  mountain  grades. 


Increases  in   Motor  Outputs. 

J^Tiu-;  electrical  statistics  given  on  this  occasion  are,  however, 
likely  to  give  more  food  for  thought  to  electrical  engineers 
than*those  we  have  just  quoted.  It  appears  that  the  first 
line* to  be  electrified  was  the  Baltimore  timnel  in  1893,  a 
track  mileage  of  7-6  miles  being  then  converted  from  steam 
to  direct  current  at  600  V,  locomotives  with  an  hourly  rating 
of  720,  800  and  1  120  h.p.  being  employed.  The  latest  line 
of.  wliich  particulars  were  given  is  the  Othello-Seattle  and 
Tacoma  section  of  the  Chicago,  Milwaukee  and  St.  Paul 
Railway,  where  a  track  mileage  of  250  miles  is  operated  on 
the  direct-current  system,  motors  with  an  hourly  rating  of 
3  240  H.p.  being  employed.  Between  these  two  extremes  a 
number  of  other  lines  have,  of  course,  been  converted,  mainly 
on  the  high-tension  direct-current  system  or  on  the  single-phase 
system  at  11  000  V.  And  wlule  it  is  not  possible  directly  to 
compare  the  arrangements  employed,  the  progressive  increase 
in  the  size  of  the  motors  used  is  very  evident.  This  increase 
may  justly  to  some  extent  be  ascribed  to  the  greater  weights 
hauled  and  to  the  increasing  severity  of  the  sections  operated, 
but  it  is  also  probably  due  to  the  conviction,  which  has  been 
forced  on  railway  engineers,  that 'for  efiicient  operation  the 
motor  must  under  all  circumstances  be  easily  capable  of 
dealing  with  any  load  likely  to  be  imposed  upon  it. 


The   Rating  of  Railway   Motors. 

These  considerations  naturally  lead  to  an  examination  of 
the  methods  employed  for  rating  electric  railway  motors  and 
to  a  determination  of  how  performance  on  the  test  bed  can 
best  be  made  to  reflect  the  actual  working  conditions.  The 
usual  practice  even  now  is  to  rate  railway  motors  on 
their  performance  during  one  hour's  run,  though  in 
America  certain  firms  have  advanced  beyond  tliis  point 
by  getting  out  service  capacity  curves  for  each  type  of  motor 
manufactured,  these  curves  being  based  on  a  large  number  of 
test  runs  on  the  track  under  carefully  specified  conditions. 
In  a  recent  issue  of  "  Elektrotcchnische  Zeitschrift,"  however, 
Mr.  L.  Abler  points  out  that  this  method  is  not  so  practical 
as  might  seem  at  first  sight  and  has  the  disadvantage  of 
demanding  an  amount  of  trouble  in  preparation  which  is 
quite  out  of  proportion  to  the  usefxdness  of  the  information 
so  obtained. 


closely  spaced.  In  addition,  commutating  pole  motors  may 
be  rated  higher  on  lines  with  short  distances  between  the  halts 
than  the  motor  without  commutating  poles,  the  po.sition  being 
reversed  when  the  distance  between  the  halts  exceeds  a  certain 
figure.  In  a  word,  Mr.  Adler's  oi)inion  is  that  railway  motors 
should  be  ratid  on  the  maximum  continuous  load  that  they  can 
carry  .though  in  practice  the  hourly  rating  might  be  given  in 
addition.  We  therefore  have  rather  travelled  in  fi  circle. 
The  hourly  rating  remains,  and  the  two  more  recent  methods 
to  which  we  have  called  attention  do  not  seem  to  contain  any 
grave  points  of  difl'erencc.  It  would  be  interesting,  however, 
to  have  the  opinions  of  railway  engineers  as  to  what  system, 
if  any,  of  all  these  they  have  found  works  out  better  in 
practice. 

The  Use  of  Vegetable  Oil  as  a  Power  Agent. 

Those  who  concern  themselvi'.s  witli  the  possibilities  of 
employing  curious  kinds  of  fuel  for  the  generation  of  elec- 
tricity will  be  interested  in  a  Paper  by  M.  R.  E.  Mathot, 
which  was  recently  read  in  Brussels,  wherein  is  discussed  the 
use  of  vegetable  oils  for  driving  internal  combustion  engines. 
This  question  is  naturally  important  to  Belgian  interests,  as 
the  Congo  jirovides  large  supplies  of  palm  and  cotton  seed 
oils,  and  at  the  same  time  is  deficient  of  native  coal.  The  use 
of  such  oils  under  such  conditions  seems  to  be  quite  economic,  ■ 
as  will  be  seen  from  the  result  of  some  tests  given  by 
M.  Mathot.  These  tests  were  made  on  English  and  Dutch 
engines  using  both  palm  oil  and  cotton  seed  oil  for  fuel,  and 
show  that  with  suitable  engines  one  metric  horse-power  hour 
was  obtainable  from  either  fuel.  In  one  case  there  was  a  con- 
sumption of  265  gms.,  the  engine  being  of  the  four-stroke  type 
with  an  output  of  25  h.p.,  a  compression  of  from  22  kg.  to 
24  kg.  per  square  centimetre,  and  an  explosion  pressure  of 
from  26  kg.  to  28  kg.  per  square  centimetre.  The  consumption 
was  some  50  per  cent,  more  in  a  smaller  two-stroke  engine 
with  less  compression,  and  was  rather  more  in  a  four-stroke 
engine  with  about  the  same  compression.  Taking  these  oils  " 
as  having  a  calorific  value  of  8  600  calories,  the  thermal 
efiiciencies  work  out  at  about  28,  23,  and  26  per  cent,  respec- 
tively in  the  three  cases  we  have  just  mentioned,  as  against 
about  27  per  cent,  with  petroleum  with  a  calorific  value  of 
9  600  calories.  The  results  are,  therefore,  very  encouraging  and 
though  there  are  certain  technical  obstacles  to  their  use  not 
unconnected  with  the  fact  that  machinery  in  the  Congo  is 
looked  after  by  relatively  unskilled  labour,  they  at  least  show 
that  the  experiment  is  worth  while  going  on  with.  We  have  no 
doubt  that  with  experience  and  care  the  difficulties  which  now 
prevent  the  appUcation  of  this  class  of  fuel  to  domestic  pur- 
poses will  shortly  be  overcome. 


Rating  on  Continuous  Load. 

He  therefore  prefers  to  determine  the  losses  that  correspond 
with  the  ser\ice  rendered  and  so  to  calculate  the  voltage  and 
current  that  would  give  these  losses  on  the  test  bed,  allowing 
for  certain  cooUng  corrections  which  depend  on  the  average 
operating  speed  and  using  lower  voltages  where  the  halts  are 


The  Relief  of  Taxatir  n. 

We  shall  not  be  departing  much  from  the  truth  in  saying 
that  the  greatest  disability  under  which  British  trade  is 
suffering  at  the  present  time  is  financial  stringency.  This 
stringency  exceeds  in  importance  such  items  of  discontent  as 
shortage  of  floating  capital,  high  prices,  unemployment,  lack 
of  orders,  coal  costs,  bad  transport,  unstable  exchanges,  and 
is  to  a  great  extent  the  cause  of  all  of  them.  But  stringency 
in  its  turn  is  caused  to  a  large  degree  by  the  present  oppressive 
taxation  which  is  depriving  many  an  undertaking  of  its  mears 
of  sustenance  at  a  time  when  vitamines  are  necessary  to  assist 
it  to  overcome  the  arrears  of  maintenance  and  construction 
caused  by  the  war.  The  Federation  of  British  Industries 
have,  therefore,  done  well  in  lading  these  facts  before  the 
Government,  and  we  hoj^e  that  when  a  deputation  from  this 
body  is  received  by  the  Prime  Minister  after  Easter  an  oppor- 
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tunity  will  be  taken  to  press  home  the  many  cogent  arguments 
which  can  be  advanced  in  favour  of  the  relief  of  taxation  to 
the  exclusion,  temporarily  at  least,  of  the  other  great  difficulty 
of  the  liquidation  of  war  debt. 


The  Need  for  Good  Argument. 

Good  as  the  arguments  in  favour  of  this  course  undoubtedly 
are  the  Federation  will  have  to  use  all  their  powers  of  per- 
suasion to  get  it  accepted  by  the  Government.  Revenue  to 
meet  the  expenses  of  the  country  has  to  be  obtained  in  some 
way  or  other,  and  direct  taxation  seems  to  be  the  one  sure  and 
certain  method  in  which  this  can  be  done.  As  we  pointed  out 
some  weeks  ago  the  Excess  Profits  Duty  was  dropped,  not 
because  of  the  solicitations  of  the  indu.stry,  loud  and  weighty 
as  these  were,  but  mainly  because  it  had  ceased  to  pay.  The 
income  tax  is,  however,  in  quite  another  category,  and  the 
Government  considers  quite  rightly  that  it  should  be  the  first 
charge  on  the  resources  of  the  community.  The  only  way  to 
meet  the  desires  of  the  Federation  would  therefore  be  still 
further  to  curtail  the  exjjenditure  of  the  Government,  and  we 
might  add  of  the  local  authorities,  in  every  possible  way  until 
such  time  as  conditions  improve.  This  is  a  .solution  which  is 
not  likely  to  endear  itself  to  our  bureaucrats,  and  to  secure  its 
adoption  will  necessitate  a  good  deal  both  of  hard  work 
and  d  termination. 

Magnetos  on  Aeroplanes. 

Some  paragraphs  which  should  be  of  interest  to  manu- 
facturers of  magnetos  appear  in  the  report  of  the  Advisory 
Committee  on  Aeronautics  for  1919-20.  According  to  an 
extract  from  this  report,  which  is  given  in  "  Aeronautics  " 
amongst  the  possible  causes  of  ignition  of  explosive  mixture 
on  an  aeroplane,  the  magneto  holds  a  certain  place.  The 
Air  Ministry  have  therefore  divided  all  aeroplane  magnetos 
on  the  market  into  "  approved  "  and  "'  unapproved  "  classes, 
the  former  being  those  which  have  so  far  not  been  known  to 
cause  a  fire — a  somewhat  negative  classification,  it  will  be 
agreed — and  the  latter  being  the  rest.  The  Committee  are,  we 
feel  sure,  unduly  pessimistic  when  they  say  that  on  account 
of  the  great  variability  in  fireproofness  of  individual  magnetos 
of  the  same  type  it  is  impossible  to  state  that  any  type  of 
magneto  is  fireproof,  although  they  are  of  opinion  that 
designs  could  be  prepared  to  comply  with  the  standard  fire- 
proof test  which  has  recently  been  modified  by  the  National 
Physical  Laboratory  to  conform  more  nearly  to  the  conditions 
present  in  flight.  Opportunity,  which  we  hope  will  be  seized, 
to  see  whether  this  is  the  case,  will,  therefore,  be  given  to 
magneto  manufacturers  during  the  forthcoming  competitions. 


Trackless  Trolley  Omnibus. 

The  present  discontent  in  the  ttamway  industry  has  led 
several  undertakings  to  consider  the  alternative  of  using  track- 
less trolley  cars.  In  some  places,  notably  at  Bradford,  Glasgow 
and  Birmingham,  experiments  are  to  be  made  with  these 
vehicles  to  discover  whether  economy  and  efficiency  will 
thereby  accrue.  These  praiseworthy  efforts  have,  however, 
received  a  slight  check  from,  as  might  be  expected,  the  legis- 
lative side.  For  the  Glasgow  Corporation  have  been  informed 
that  it  cannot  use  trackless  trolley  vehicles  for  tramway 
extensions  without  specific  Parliamentary  authority,  and 
further,  that  if  the  cars  are  run  outside  the  city  boundary  a 
contribution  must  be  made  towards  the  expense  of  road  main- 
tenance, which  is,  of  course,  not  at  all  a  pleasant  outlook. 
While,  to  carry  the  drama  a  step  further,  at  Bradford,  where  it 
was  proposed  to  run  trolley  vehicles  capable  of  carrying  over 


50  persons  on  the  Eccleshill,  Idle  and  Thackley  routes,  the 
Ministry  of  Transport  has  stepped  in  with  its  veto,  and  informed 
the  Tramway  Committee  that  it  cannot  authorise  the  running  of 
vehicles  of  the  weight  proposed,  because  it  has  no  powers  to  do 
so.  An  excellent  reason,  but  not  one  which  will  help  to  solve 
the  traffic  problem  ! 


A  Hint  to  the  Supermen. 

The  path  of  progress  and  reform  has  always,  of  course,  been 
beset  with  obstacles,  but  we  venture  to  suggest  to  the  super- 
men of  the  Ministry  of  Transport  that  obstruction  of  this 
kind  is  not  the  sort  of  thing  we  expect  from  a  modern  Govern- 
ment department.  If  the  Ministry  has  not  got  the  necessary 
powers  it  is  time  it  got  them  ;  besides,  why  worry  about 
powers  ?  We  know  how  important  rules  and  regulations  are, 
but,  in  our  opinion,  it  is  equally  important  that  they  should  be 
modified  if  such  a  course  tends  to  the  good  of  the  community. 
If  there  be  no  other  objection  to  the  use  of  these  vehicles 
except  their  weight,  then  we  think  the  Ministry  might  safely 
go  ahead,  and  allow  Bradford  to  do  what  it  wants. 


The  Statutory  Limitation  of  Dividends 

We  have  on  several  occasions  drawn  attention  to  the 
deleterious  effect  upon  the  prosperity  of  certain  provincial 
electricity  supply  companies  of  the  Statutory  Undertakings 
(Temporary  Increase  of  Charges)  Act,  of  1918,  and  the  orders 
made  thereunder  by  the  Minister  of  Transport.  As  readers 
of  The  Electrician  know  the  Act  limits  the  dividend  that  can 
be  paid  by  these  concerns  in  any  one  year  to  three-fourths 
of  the  standard  or  maximum  rate  of  dividend.  Inasmuch  as 
the  majority  of  the  provincial  companies  only  paid  very 
modest  dividends  in  pre-war  days,  if  they  paid  any  at  all, 
it  is  obvious  how  inequitable  the  situation  has  now  become. 
For  instance,  the  Scarborough  Electric  Supply  Company  is 
limited  by  Act  to  a  dividend  of  2^-  per  cent.,  and  at  a  time  when 
fresh  capital  cannot*  be  obtained  for  less  than  eight  or  ten  per 
cent.,  it  is  strangling  enterprise  to  allow  such  a  small  return 
on  capital  already  inveisted.  We  would,  therefore,  urge  upon 
the  Ministry  of  Transport  the  necessity  of  modifying  the  Act 
at  once,  and  placing  electricity  supply  companies  on  the  same 
basis  as  the  tramways  in  this  respect. 


The  Future  of   Trunk 
Telephones, 

There  is  nothing  a  controversialist  dislikes  so  much  as  a  full 
and  complete  answer  to  his  arguments.  Such  an  answer  takes 
the  place  of  the  knock-out  blow  in  boxing  by  preventing  the 
disputant  from  shifting  his  ground  when  it  becomes  convenient 
to  do  so.  deprives  Mm  of  the  pleasure  of  elevating  unimportant 
points  in  the  discussion  to  the  dignity  of  the  main  arguments, 
and  so  precludes  a  clouding  of  the  issue.  It  has  long  been  the 
cherished  supposition  in  certain  quarters  that  the  engineering 
department  of  the  Post  Office  are  doing  nothing  to  develop  our 
telephone  system.  The  Paper  by  Sir  William  Noble  on 
"  The  Long  Distance  Telephqne  System  of  the  United  King- 
dom," which  was  read  before  the  Institution  of  Electrical 
Engineers  last  week,  is  in  great  part  a  confutation  of  this  theory. 

An  Unfortunate  Reticence. 

So  complete  is  it,  indeed,  that  we  regret  the  author  has 
restricted  his  outlook  so  severely  to  the  past  and  to  the  schemes 
which  the  Post  Office  have  actually  in  hand  at  the  moment  .^ 
We  suspect  that  this  attitude  is  not  so  much  due  to  lack  of 
imagination,  or  even  to  official  caution,  as  to  the  rigid  line 
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vliirli  is  ilrawn  by  the  Post  Office  organisation  between  the 
technical  and*  the — one  hesitates  to  say  "  comnnToial  " — but 
the  sccri'taiial  l)ranches.  It  is  this  barrier,  for  it  is  nothingelse, 
which  n\ust  l)e  broken  clown  if  any  real  proi^rcss  is  to  be  made. 
For  in  the  Post  Office  at  the  moment  we  have,  on  the  one  hand, 
some  cnliglitenment  and  a  desire  to  develop,  but  on  the  other, 
sheer  darkness.  Could,  for  instance,  any  other  than  a  Post 
Office  engineer  describe  the  advance  from  the  800  lb.  aerial 
conductors  "  erected  in  the  last  decade  of  the  nineteenth 
century  "  to  the  40  lb.  cable  circuits  now  in  course  of  construc- 
tion or  to  the  very  large  increase  in  the  trunk  circuits  now  in  use, 
and  the  reduction  of  annual  charges  to  ''  appro.ximately 
one-third  those  of  the  first  scheme,"  and  not  make  the  slightest 
reference  to  the  financial  side  of  the  question,  nor  to  the 
enormous  increase  in  telephone  intercourse  that  must  occur 
as  soon  as  a  sufficient  and  satisfactory  service  is  made  avail- 
able at  the  reduced  ft>cs  which  may  legitimately  be  antici- 
jiated  as  the  result  of  all  this  '. 

"  The  A.Mi'i.u'iKR  as  a  Co.m.mekliai.  Asset. 

To  go, a  step  further  with  the  same  argument,  as  a  result  of 
the  use  of  the  thermionic  amplifier,  the  conductors  which  are 
to  be  laid  between  London  and  Manchester  may  be  compared 
as  regards  size  with  those  employed,  say,  between  the  London 
(Jerrard-street  exchange  and  Croydon.  Or,  in  other  words, 
the  annual  charges  ])er  circuit-mile  which  arc  determined 
mainly  by  the  capital  expenditure  involved,  will  be  only  a  little 
heavier  for  the  longest  trunk  circuits  than  for  the  junction  lines 
between  exchanges  a  dozen  miles  apart.  The  telephone 
cnjrineer  is.  therefore,  bv  means  of  this  apparatus,  rid  of  the 
burden  laid  upon  him  by  the  laws  of  telephone  transmission, 
which  exact  that  for  a  given  transmission  efficiency  the  weight 
of  cop[)er  in  his  lines  increases  more  rapidly  than  the  square 
of  the  distance.  Better  still,  he  is  relieved  of  much  maintenance 
res]>onsibilitv  on  lines  of  vital  importance,  which  are  necessarily 
erected  in  situations  where  they  are  exposed  to  storm  damage. 
Incidentally,  under  ordinarj'  circumstances  it  is  almost  impos- 
sible to  design  lines  to  withstand  the  stresses  to  which 
storms  like  that  of  March,  1916,  may  submit  them,  and  it  is 
entirely  uneconomical  to  do  so. 

Research  and  the  A.mplifier. 

Now  it  is  not  uninstructive  in  this  connection  to  trace  the 
development  of  the  device  which  has  rendered  possible  such 
far-reaching  changes.  When  a  new  technical  development 
proves  to  be  of  commercial  value,  it  is  fashionable  to  point  to 
it  as  showing  how  research  with  a  purely  scientific  objective 
has  justified  itself.  Although  the  results  of  such  research 
have  been  of  great  value  in  perfecting  the  amplifier,  its  main 
development  has  been  due  to  work  done  with  avowedly 
technical  ends  in  view.  Prof.  Fleming,  seeking  to  apply  his 
observations  on  the  Edison  effect  in  glow  lamps  to  the  measure- 
ment of  the  received  current  in  wireless  telegraphy,  invented 
the  two  electrode  valve.  Dr.  De  Forest,  in  his  attempts  to 
produce  a  detector  in  which  the  conductivity  in  the  space 
between  two  electrodes  should  vary  in  accordance  with  the 
received  signals,  discovered,  almost  empirically,  the  amplifying 
properties  with  which  the  third  electrode  endowed  the  valve. 
Until  this  period  (1907-8)  we  may  say  the  results  of  the  scientific 
investigations  of  Elster  and  Geitel,  which  took  place  between 
1882  and  1899,  of  Sir  J.  J.  Thomson  in  1899,  and  of  Prof. 
Richardson  in  1902-3 — in  short,  the  very  complete  develop- 
ment which  the  theory  of  the  thermionic  discharge  had 
reached — had  contributed  little  or  nothing  to  technical  progress. 
Since  then,  Langmuir,  and  the  many  investigators  who  have 
worked  upon  the  subject  during  the  war,  have  applied 
the  scientific  results  to  improving  manufacturing  processes 
and  to  extending  the  performance  and  reliability  of  the  product. 


The  fact,  therefore,  remains  that,  although  knowledge  of  the 
theoretical  processes  concerned  was  available  in  considerabl** 
detail,  the  inventions  which  made  the  advantages  of  the  ani" 
lilifier  a])])licable  to  practice  were  developed  without  any  help 
from  theory  or  theorists  While  therefore  expressing  once  again 
our  sense  of  the  benefits  theory  has  conferred  on  practice,  we 
should  do  well  when  the  need  for  purely  scientific  research  is 
emphasised  to  remember  that  such  research  does  not  of  itself 
necessarily  result  in  any  technical  advance. 

The  Development  ok  Telephonic  Measurements. 
It  is  interesting,  too,  to  note  how  the  developments  of 
recent  years  have  extended  the  practical  limits  of  telephonic 
science.  Measurements  and  adjustments  of  the  capacity 
and  resistance  of  cable  conductors  are  now  made  to  an 
extreme  degree  of  accuracy  at  frequencies  of  800  cycles  per 
second  and  higher.  The  amplifiers  used  are  exhausted  to  a 
pressure  of  000001  mm.  of  mercury,  probably  the  highest 
vacuum  employed  in  commercial  a])))aratus.  These  methods 
and  devices,  the  employment  of  which  a  few  years  ago  was 
possible  only  in  the  best-equipped  laboratories,  now  form 
part  of  the  standard  construction  and  operation  of  long-distance 
telephone  plant,  and  are  the  everyday  concern  of  the  telephone 
engineer. 

The  Amplifier  and  the  British  Trunk  System. 

In  this  country,  where  distances  are  relatively  short,  where 
the  number  of  circuits  is  large,  where  towns  necessitate  the 
insertion  of  cable  at  short  intervals  on  the  trunk  routes,  the 
conditions  generally  present  tend  towards  the  total  replacement 
of  aerial  trunk  lines  by  underground  cables.  This,  as  Sir 
William  Noble  shows,  necessitates,  and  at  the  same  time 
facilitates,  the  employment  of  the  amplifier.  The  British 
system  of  to-day  is  essentially  a  "  trunk  network  "  and  not 
merely  a  number  of  "  long-distance  "  lines.  In  such  a 
network  the  amplifier  ofiers  tremendous  economical 
advantages.  Once  these  can  be  fully  employed,  there  will 
be  a  corresponding  increase  in  the  volume  of  trunk  traffic. 
The  present  clumsy  methods  of  operating  and  controlling 
trunk  calls  will  be  relegated  to  the  past  to  the  advantage  of 
all  concerned  and  our  telephone  system  will  become  what 
an  ideal  telephone  system  should  be,  namely,  one  in  which 
any  subscriber  may  be  made  available  to  any  other  subscriber 
almost  immediately  on  demand  and  for  as  long  a  conversation 
as  may  be  necessary,  no  matter  what  the  distance  which 
separates  them. 

Communication  with  the  Continent. 

But  the  outlook  is  not  limited  to  that  alone.  Sir  William 
Noble  describes  the  schemes  in  hand  for  improved  communica- 
tion with  the  Continent.  The  Paper  by  Messrs.  B.  Gherardi 
and  F.  B.  Jewett,  abstracted  in  our  issues  of  May  7,  14,  21, 
and  June  4,  1920,  tells  how  in  America  the  amplifier  has 
already  made  transcontinental  telephony  a  practical,  and 
more,  a  commercial  success,  while  a  Papier  by  Messrs.  E.  H. 
Colpitis  and  0.  B.  Blackwell  read  only  recently  before  the 
American  Institute  of  Electrical  Engineers  shows  in  what 
further  directions  the  art  and  science  of  telephony  will  not  only 
be  improved  in  the  future,  but  is  being  developed  in  the 
present. 

Sir  William  Noble  has  indeed  indicated  that,  as  regard 
all  that  is  best  in  the  application  of  telephonic  science  to 
our  own  special  conditions,  the  engineers  of  the  Post  Office 
are  not  a  whit  behind  those  of  the  United  States — hard 
though  this  saying  may  be  to  some.  We  therefore  look 
forward,  confident  that  it  is  not  far  oflt,  to  the  day  when  the 
combined  forces  of  both  countries  shall  succeed  in  accomplish- 
ing transoceanic  telephony,  not  by  the  public  methods  of 
wireless,  but  by  the  private  method  of  the  submarine  cable. 
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Behaviour  of  a   Three-Electrode  Vacuum   Tuhe  as 

an    Oscillation    Generator. 


By    EIJIRO    TAKAGISHI 

(The  Electro-Technical  Laboratory,  Tokyo,  Japan.) 

The  beha\'iour  of  a  three-electrode  vacuum  tube  working 
as  an  oscillation  generator  has  been  much  investigated  recently^ 
but,  so  far  as  I  am  aware,  the  methods  of  investigation  are  not 
adequate,  and  the  processes  are  complicated.  Accordinglv, 
the  results  seem  to  be  of  little  practical  value. 

The  oscillating  phenomena  of  the  tube  should  be  dealt  with 
starting  from  '•  dynamic  or  derived  characteristics,"  which 
difier   greatlv  from   "  static   characteristics,"   which   can  be 


as  the  oscillating  power  output  from  the  tube  is  concerned. 
If  this  oscillating  component  of  the  plate  current  be  denoted 
by  Ip,  the  fundamental  oscillating  power  supplied  from  the  tube 
to  the  oscillating  circuit  is  expressed  as 

Pi  =  Epxi, (1) 

With  the  notations  given  in  Fig.   1,  we  have  for  the  plate 


experimentally  determined  with  ease,  as  is  generally  known,      oscillating  voltage,  neglecting  fhe  voltage  drop  I^R^ 


The  term  "  derived  characteristics  "  was  first  proposed  by  L. 
A.  Hazeltine,  who  confessed,  however,  that  they  were  difficult 
to  determine.  It  has  been  found  that  the  characteristics  can 
be  derived  solely  from  the  circuit  conditions,  and  thereby  the 
oscillating  conditions  of  the  system  can  be  explained  "fully 
enough  for  practical  application,  though  not  rigorously  correct, 
as  will  be  outlined  hereafter. 

A  Duplicate  Circuit. 
F   For  the  sake  of  brevity,  we  may  begin  with  one  of   the 
simplest    circuits    arranged    for    generating    oscillations,    as 
diagrammatically  illustrated  in  Fig.  1.     As  will  be  seen  from 


t  J''= 


-ti-p  \ 


a  grid  voltage-plate  current  ch'aracteristic  curve  shown  in 
Fig.  2,  when  the  potential  of  the  grid  in  the  tube  with  respect 
to  the  filament  is  oscillating  around  a  point,  0  on  this  curve, 
the  wave  forms  of  the  plate  current  are  much  distorted  from 
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those  of  the  grid  oscillating  potential,  which  is  nearly  of 
sinusoidal  form,  as  the  other  oscillating  components — i.e., 
Ep,  Zj,  Zj,  &c.  In  spite  of  this  distortion,  the  only  important 
component  of  the  plate  current  is  its  fundamental  one,  so  far 


E„ 


=  j  .M.L^.I^ 


and  for  the  grid  oscillating  voltage 
Eg=j  .CO  .  M  .ij 


■h, 


--VgV,^-'.- 


Equations  (2)  and  (3)  lead  to  the  following  relations  :- 


Ej, 
Eg 


(2) 


(3) 


(4) 


The  manner  in  which  the  plate  oscillating  current  depends 
on  the  oscillating  voltage  on  grid  and  plate  may  be  expressed 
by  the  equation 


Ip^-g 


i,+f), 


(B) 


where 


Being    combined 
written 


9=KEj„E,) 

u  =  voltage  amplification  factor, 
with    equation  (4),    equation  (5)  may    be 


Ip=-g-E, 


( 


M     1\ 


(6) 


Combining  equation  (6)  with  equation  (1),  we  have  for  the 
oscillating  power  delivered 

P.=  -^(£>(f4-i),    ......     (7) 

which  must  be  positive  in  order  to  make  the  system  oscillate, 
which  condition  can  be  fulfilled  only  when 


7^+     <0, 


(8) 


that  is  to  say,  M  should  be  kept  negative  and  larger  than 

.     »'*      .  .  -" 

in  magnitude.     Accordingly,  equations  (4),   (6)  and  (7)  take 

the  following  forms 


Ep 
Eg 


_L,_    /C\ 

M  ^Z         Lg 


E,.[- 


and 


P,  =  g.(E,)-. 


M 


i> 


(4') 


(6') 


(7') 


Equation  (4')  shows  that  the  oscillating  voltages  of  plate  and 
grid  are  opposite  in  phase  and  are  determined  from  the  con- 
stants of  circuit,  the  ratio  of  which  will  be  denoted  later 
by  the  letter  A'. 

Effect  of  Reactance  in  the  Plate  Circuit. 

In  the  i^resent  case  it  is  assumed  that  the  plate  circuit  is 
entirely  non-reactive,  which  leads  to  the  above  results.     If 
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the  plate  circuit  has  any  reactance,  tlic  two  oscillating  voltages 
are  not  exactly  opposite  in  ))hase,  and  therefore  £,,and  /p  are 
a  little  out  of  phase.  Yet  if  Ej,  and  /,,  remain  within  quadrature 
in  ]ihase,thc  system  may  jiossibly  oscillate.  Fig.  3  represents 
a  family  of  contour  Unes  of  anode  current,  having  grid  voltage 
as  abscissa)  and  anode  voltage  as  ordinates,  which  are  straight 
and  parallel  over  a  certain  range.  If  the  potentials  on  grid 
and  plate  oscillate  around  a  point,  0,  in  this  figure,  the  anode 
current  will  oscillate  along  a  straight  line,  AB,  having  an 


Grid  Voltage, 
Fig.  3. 

inclination  to  the  horizontal  corresponding  to  the  equation 
(4').  The  alteration  in  the  anode  current  with  the  grid 
voltage  under  this  condition  is  plotted  as  derived  charac- 
teristic curves  shown  by  dotted  lines  in  Fig.  2.  As  the  straight 
line  AB  becomes  steeper  and  intersects  the  abscissa  at  a  point 
nearer  to  the  operating  point  0,  the  value  of  X  getting  larger, 
the  derived  characteristics  of  anode  current  to  grid  voltage 
correspondingly  flattens  more  and  more,  and  the  vertical 
portions  travel  farther  to  the  left.  Thus  it  will  be  seen  that, 
the  larger  the  value  of  X,  the  more  the  plate  current  is  dis- 
torted, much  higher  harmonics  being  introduced.  As  for  the 
effective  fundamental  of  the  plate  current,  its  curve  will  be  of 
the  form  OMB^'K  in  Fig.  4,  the  curve  OB^B^'  showing  the 


Thus  the  oscillating  plate  current  and  grid  voltage  are  opposite 
in  phase  when  operating,  and  their  ratio  has  a  definite  value 
determined  from  the  constants  of  that  circuit.  Denoting 
this  ratio  by  the  letter  Y,  it  is  seen  this  fixes  an  oscillation 
line,  e.g.,  OB^B-^"  on  the  fundamental  dynamic  characteristic 
curve  shown  in  Fig.   4.     Then  the  grid   potential  oscillates 

1200 


Grid  Voltage, 

Fig.  -t. 

actual  plate  current.  The  problem  can  be  solved  by  aid  of 
this  fundamental  plate  current  characteristic  curve  when 
investigating  the  phenomena  of  fundamental  oscillations  alone. 
If  an  oscillation  current  is  maintained  in  a  closed  circuit  having 
a  resistance,  there  is  a  power  loss  due  to  this  resistance.  Re- 
ferring to  Fig.  1,  we  have  for  this  power 


={E, 


(9) 


where  R=Ri+R2,  total  resistance  in  the  closed  circuit,  and 
a  =  (L^-\-L^IL^.  When  a  stationary  state  of  oscillation  is 
attained  in  the  system,  the  oscillatorv  power  input  to  the  main 
oscillatory  circuit  from  the  tube  must  be  equal  to  that  lost  in 
this  circuit.  Therefore  equating  (7')  and  (9),  we  get 
m    l^ 


Therefore 
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Fig. 


between  points  A'  and  5,'"  round  the  point  0,  and  the  plate 
current  between  points  B  and  A"  round  the  same  point. 
Thus  the  amplitude  of  the  oscillating  grid  potential  Eg  being 
determined,  the  main  oscillating  current  Zj  is  calculated  from 
the  equation  (3),  to  be 

A=--?-I-  sl t^-^-Eo-      ■    •    •    (11) 

I^Now  the  amplitude  of  the  oscillation  current  in  the  main 
oscillatory  circuit,  e.g.,  an  antenna  circuit,  can  be  determined 
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Comparison  of  Effect  of  Grid  Coll  to  that  of  Coupling. 

from  the  values  of  constants  of  the  circuit  for  given  conditions 
of  a  tube,  and  the  effect  of  the  constants  of  the  system  upon  the 
oscillation  current  is  also  known. 

Some  Experimentat.  Results. 
We  will  now  proceed  to  substantiate  the  above  stated  theory 
by  some  experimental  results.  For  the  sake  of  brevity,  a  simple 
case  where  a  is  unity  is  considered.  It  is  interesting  to  note 
that"  with  a  tube  having  a  voltage  amplification  factor,  X 
(which  is  nothing  but  «  previously  mentioned),  and  a  maximum 
value  of  mutual  conductance  Y ^,  the  increase  of  X  decreases 
the  maximum  mutual  conductance,  Y ,  about  the  point  of 
operation  which  the  dynamic  characteristic  curve  allows. 
The  relation  which  should  hold  between  these  quantities  is 
found  theoretically  to  be  given  by  the  following  equation  in 
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an  ideal  case  where  the  contour  lines  are  straight  and  parallel 
to  one  another,  the  point  of  operation  lying  in  the  middle  of 
the  characteristic  curve  : 


(12) 


Yo  An 

Now,  an  inspection  of  the  values  of  X  and  Y  reveals  the  fact 
that  both  are  inversely  proportional  to  the  coupling  coefficient. 
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A  fairly  close  coupling,  making  both  quantities  small 
enough  to  lie  within  the  maximum  permissible  limits  of  X 
and  Y  respectively,  allows  the  system  to  oscillate,  and  in  the 
course  of  lessening  the  degrees  of  coupling,  we  anticipate  there 
may  exist  a  point  of  maximum  oscillation  current  of  7j  or  l„, 
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which,  beyond  that  critical  jjoint,  rapidly  falls  as  the  amplitude 
of  Eg  decreasing  much  faster  than  h  does  in  the  equation  (11), 
until  finally  a  point  is  reached  at  which  the  oscillation  dis- 
appears, the  equation  (12)  having  been  satisfied.  In  short, 
the  range  of  oscillation  is 


F 

Y, 


1     ^ 


The  validity  of  the  above  method  of  predetermination  of  the 
effect  of  the  coupling  upon  the  oscillation  current  has  been 
satisfactorily  substantiated  by  experimental  results,  as  shown 
in  Fig.  5,  which  illustrates  the  relation  between  the  main 
oscillation  current  and  the  degrees  of  coupling  (distance  of  coil 
edges  in  centimetre).  The  fact  that  the  points,  where  the 
oscillations  stop,  shift  to  a  shorter  distance  of  coupling  as  C  is 
increased,  may  be  understood  by  inspecting  the  equation  (10). 

A  glance  at  the  equations  (4'),  (10)  and  (11)  allow  us  to 
predict  that  the  grid  inductance  L^  is  similar  in  nature  to 
the  couphng  coefficient,  k,  in  respect  to  the  effect  upon  the 
oscillation  current,  7.  A  comparison  of  the  curves  illustrated 
in  Fig.  6  (a)  and  (b)  is  evidence  of  this. 

The  Effect  of  C.\pacity. 

Fig.  7  .shows  how  the  capacity,  C'^,  in  the  main  oscillation 
circuit  affects  the  current  in  that  circuit,  too  high  values  of 
C,  stopping  the  oscillation.  The  effects  of  inductance,  £,, 
upon  the  oscillation  current  are  illustrated  in  Fig.  8.     Both  of 
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these  effects  will  be  understood  by  aid  of  the  present  method  o 
analysis.     Further,  an    experimental   fact   that   the   rate    of 
change  of  an  oscillation  current  is  large  when  the  value  of  M 
is  smaller,  can  satisfactorily  be  proved  by  equation  (10). 

For  a  circuit  such  as  is  illustrated  in  Fig.  1,  it  is  only  necessary 
to  introduce  a  factor,  a,  into  the  above  procedure.  This 
process  of  explanation  may  be  extended  to  any  other  circuitual 
arrangements,  some  of  which  are,  for  example,  diagrammatic- 
ally  illustrated  in  Fig.  9,  corresponding  values  of  A',  Y  and  main 
oscillation  current  being  added. 

{To  be  concluded.) 
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Extension   of   Heaviside    Principle    to   Operator 

Functions. 


By    A. 

The  synihols  employed  in  ordiiuuv  ulj,'i'l)rii  rcfrr  to  nuiiibers. 
Tlio  mathi'inatical  manipulations  of  siuli  symbols  dcjiend  upon 
the  application  of  certain-laws  tailed  the  associative,  distri- 
butive, commutative  and  index  laws.  Without  having  any 
thought  of  quantitative  applications  in  the  above  number 
sei.se,  we  may  regard  the  generalised  algebra  of  Oliver  Heavi- 
side, as  employed  by  him  in  his  el<'(tromagnctic  theory,  as 
being  still  governed  by  the  above-mentioned  laws.  The  two 
algebras  are  therefore  to  be  regarded  as  entirely  distinct  as  to 
interpretation.  Thus  from  this  standpoint,  as  a  mere  matter 
of  formal  synibolism  we  may  develop  the  fraction 

-^^x-^-x-'  +  x'"-     .     .     . 
x+l 

without  regard  to  the  computational  limitation,  x<\.  The 
equality  sign  under  these  circumstances  can  no  longer  have 
attributed  to  it  the  set  of  meanings  as  of  old.* 

We  shall  be  led  to  a  study  and  development  of  such  a  non- 
computational  algebra  by  suggestions  drawn  from  the  man- 
ipulations of  common  algebra  when  dealing  with  integral 
positive  numbers  symbolised  by  the  character  "  »." 

The  Heaviside  Principle. 

In  fact  we  shall  formulate  the  doctrine  or  principle  that 
develoi>ements  valid  in  the  common  algebra  true  for  n  have  a 
correspondingsymbolic  counter]>artin  the  Heaviside  generabsed 
algebra,  without  regard  to  any  computational  significantes, 
based  ujion  n  being  taken  as  positive,  negative,  fractional,  or, 
otherwise.  The  two  algebras  will  then  appear  to  be  over- 
lapping as  it  were  with  n  taken  in  a  certain  way  only. 

As  an  example  of  such  symbolic  correspondence,  we  may 
take  the  general  formula  of  differentiation  of  ordinary  algebra 


IMS  ESS. 

work  of    Heaviside  on  the   generalised    developement  of    e, 
iiessel's  Functions,  &c.* 

It  is  quite  a  common  practice  when  dealing  with  ordinary 
series  developments  (assuming  an  existence  theorem,  or 
convergency  test)  that  a  method  of  indeterminate  coeHicients 
be  employed.  Correspondingly  in  the  generalised  algebra 
of  pure  symbolism,  without  regard  to  a  comj)utational  use, 
we  can  employ  an  analogous  device,  with,  of  course,  no  corre- 
sponding limitations.     Thus  let  us  assume  that 


dx"       fm—n 


(1) 


In  ordinary  algebra  n  must  at  least  be  integral.  By  corre- 
spondence in  the  generalised  algebra  of  pure  symbolism, 
totally  irrespective  of  computational  reference  we  assume  that 
formula  (1)  "  holds,"  whether  *;  is  integral,  fractional,  positive 
or  negative,  &c.  As  for  the  "  meaning  "  and  value  of  such  an 
indefinite  algebra  the  sequel  will  show. 

experimektal  ixteepretation  of  the  generalised 
Algebra. 

Strangely  enough  it  is  found  that  although  the  symbolic 
developments  of  the  new  algebra  lead  to  divergent  forms,  if 
an  attempt  is  made  at  true  numerical  substitution,  neverthe- 
less, it  is  fwund  that  a  computational  use  can  be  made  of  such 
divergent  developments  if  certain  purely  experimental 
methods  are  employed  when  bodily  translating  the  symbolic 
developments  of  the  one  to  the  narrower  numerical  algebra 
of  ordinary  mathematics. f 

Evidently  the  interpretation  of  the  equality  sign  employed 
sufTfers  a  decided  transformation  in  the  latter  step.  It  is  this 
feature,  however,  which  makes  the  one  algebra  "'  interpretive  " 
of  the  other.  An  example  of  such  a  type  of  interpretive  trans- 
formation is  given  in  the  "'  Harmonic  Algebra  "  of  the  writer 
(Univ.   of  Calif.   Pubs.),  page  161. 

A  New  Generalised  Development  of  Unity. 
A  method  of  developing  unity  by  means  of  the  generalised 
algebra  can  be  made  use  of  to  explain  and  clarify  much  of  the 

*  Compare  in  this  connection  Richardson  and  Landis,  Numbers, 
Variables,  &c.     (Open  Court  Pub.  Co.) 

t  A  good  resume  of  the  literature  of  divergent  forms  is  given  in  Brom- 
wich's  "  Infinite  Series." 
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+  a^-iA:""-'  +  ajc-  -f  a^^.k'"^'  -\- 


(2) 


is  a  possible  development  in  this  non-computational  algebra 
of   pure   symbolism. 

Cross  multiplying  according  to  established  rules  regarding 
indices  we  have 


\  =  {x+li}Za,ux"'  =  Sa„ix'"*'  +  hx"'). 


(3) 


In  this  symbolic  algebra  we  similarly  assume  the  "  forms  of 
differentiation  "  can  take  place.  Thus  differentiating  to  x 
according  to  symbolic  rules,  pure  and  simple,  we  have 


0 = Za4{yn  + 1  )x"'+ wiix"'-']. 


(4) 


For  equation  (4)  to  be  "true"  we  have  at  least  as  one  neces- 
sary condition  that  all  the  coefficients  of  the  x's  as  that  of  x„, 
for  example,  shall  individually  equate  to  zero.  This  gives  the 
condition 

«m-f  a,„+i .  6=0 (5) 

from  which  all  the  o's  can  be  determined  in  terms  of  a„  and  h. 

We  have  therefore  on  factoring  out  the  common  term  a„ 
that 
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x  +  h'^ 


=  «m 


+  6V'"-— 6a;'"  '-!-*"' 
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'+ 


•]• 


(6) 


It  is  the  quantity  a„.  that  corresponds  to  what  Heaviside  had 
designated  as  the  "  satellite  "  factor.f 

It  will  be  found  that  the  new  treatment  overcomes  many  of 
the  difficulties  in  the  Heaviside  treatment  of  the  subject. 

To  evaluate  the  satellite  term  let  us  take  a;=  1 ,  we  then  have 


=  (1  + 


.[ 


+  62-&  +  1- 


1     1__1 

b'^b-    b^~ 


] 


(1) 


Clearly  a„,  is  a  function  of  the  b's  and  not  of  the  m's  alone,  as 
one  mi  gilt  be  led  to  think.  By  substitution  therefore,  we  have 
finally  as  a  generalised  development  for  operational  p'oposes 


I    ^  x^ 
x+b     1+b 


b^lx^-blx+l-xjb  +  x\lb^- 

,.,,,11 

•  •  •  ^'-^  +  '-1+1^-   ■ 


(3) 


This  is  an  important  method,  and  will  be  applied  to  the 
evaluation  of  the  generalised  forms  both  of  £"'"■'  and  s"". 

Generalised  Development  of  Exponential. 
The   operational  form  of  s''"'  in  terms    of  the    Heaviside 
unity  operand  xP,  which  is  non-existent  for  values  of  x  less  than 
zero  and  unity  for  all  values  of  x  greater  than  zero,  is  given  by 


Xi+b 


(9) 


*  ,S'«e  "  Electromagnetic  Theory,"  Vol.  II.,  chapter  VIII.,  pp.  434-492  ; 
Vol.  III.,  page  216. 

t -S'cc  pages  464-466  of  "Electromagnetic  Theorj',    Vol.11. 

t  See,  for  example,  •'  Electromagnetic  Theory,"  Vol.  II.,  pp.  129-130. 
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The  dash  beneath  the  x  implies  existential  values  only  for 
a;>0.  It  is  the  quantity  x^aP^djAx  .aP  that  corresponds  to 
the  Hea\aside  unit  impulse  function,  that  is,  zero  for  all  values 
of  X  greater  than  zero  and  infinity  for  x=0. 

AppljTing  the  development  (6)  tathe  expression  l/(a;j  +  6)  of 
(9)  we  have 
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'—a„     ■  •  •  V-x{' 


(10) 


Performing  the  indicated  integrations  (or  differentiations) 
and  again  evaluating  a„,  by  taking  ar=l  we  have  the  formula 
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hx 
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Correspondingly,  we  also  have  therefore 
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(12) 


with  no  trouble  regarding  signs  that  Heaviside  encountered.' 

Thus,  we  see  that  Hea\'iside  had  assumed,  rather  tenta- 
tivelv  it  is  true,  that  for  the  '"satellite"  term  (taking  6=1 
above)  that  perhaps  cos  mn  may  sufficiently  replace  the  expres- 


(13) 
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It  will  be  found  moreover  that  with  the  new  development 
difficulties  of  difi'erentiatiou  and  integration  are  avoided.  It 
also  is  seen  to  explain  why  only  plus  values  of  x  are  to  be 
taken. 


The   Long-Distance   Telephone   System   of   the 

United   Kingdom.* 


By    SIR    WILLIAM    NOBLE. 


The  subject  of  this  Paper  has  not  been  brought  before  the  Institu- 
tion since  1905,  when,  in  his  inaugural  address,  Sir  John  Gavey 
referred  to  two  fundamental  problems  awaiting  solution  :  (1)  an 
effective  telephone  relay  or  repeater  ;  (2)  a  method  of  extending 
the  range  of  communication  in  submarine  cables. 

The  second  matter  was  dealt  with  by  Col.  W.  A.  J.  O'Mearaf 
in  1910.  Subsequently  a  solution  of  the  first  problem  has  been 
found,  leading  to  the  developments  now  to  be  described. 

During  the  past  four  or  five  j'ears  long-distance  telephonic  trans- 
mission has  been  almost  revolutionised  by  the  evolution  of  the 
three -electrode  thermionic  tube  amplifier  and  its  use  in  the  tele- 
phone relay  or  repeater. 

At  the  present  time  long-distance  telephony  divides  along  two 
main  lines  of  development,  namely : — (a)  Communication  between 
the  principal  commercial  centres  of  the  country ;  (6)  communica- 
tion with  remote  districts,  and  international  communication. 

In  the  former  the  demand  is  for  the  provision  of  large  numljers 
of  circuits  over  distances  up  to  450  mOes,  e.g.  London  and  Manchester, 
London  and  Glasgow ;  in  the  latter  the  requirement  is  for  a  few 
circuits,  e.g.  one  or  twoonly,  over  much  longer  distances,  e.g.  London 
to  Belfast,  London  to  Brussels,  Paris  and  Marseilles,  and  in  due 
coMse  to  Rome,  Madrid,  Constantinople  or  even  Cairo. 

Until  recently  the  ultimate  possible  efiiciency  in  long-distance 
telephone  transmission  appeared  to  have  been  reached,  and  was  at- 
tainable only  with  the  heaviest  practicable  copper  conductors.  The 
maximum  economical  conductor  was  proved  to  be  one  weighing 
600  lb.  to  the  mile,  and  for  a  commercial  long-distance  line  the 
maximum  length  of  a  600-lb.  circuit  was  about  900  miles,  at  92J 
per  cent,  efficiency.  Owing  to  the  necessity  for  short  lengths  of 
underground  cables  in  passing  through  town  areas  or  across  ob- 
structions 60  per  cent,  efficiency  was  the  average  obtained  in 
practice. 

Development  of  Underground  Cables. 

Prom  1896  imtil  about  1910  it  was  possible  to  accommodate 
on  pole  lines  along  the  public  roads  and  railways  all  the  wires 
required  to  meet  the  public  demand  for  trunk  service.  But  the 
congestion  on  main  aerial  Unes  was  becoming  serious  in  1910.  At 
this  juncture,  however,  the  loading  of  telephone  circuits  with  in- 
ductance coils,  in  accordance  with  the  principles  described  by 
Pupin  in  1900,  indicated  another  line  of  development. 

The  earliest  underground  cables  used  in  the  long-distance  tele- 
phone system  were  made  up  with  copper  conductors  weighing 
40  lb.  to  the  mile,  covered  -n-ith  .50  lb.  of  gutta-percha  to  an  overall 
diameter  of  174  mils.  The  inefficiency  of  transmission  restricted 
the  use  of  these  cables  in  telephone  trunk  lines  to  the  terminal 
sections  in  large  cities,  and  to  the  leading  in  at  testing  points. 


Trunk  Circuits  Radiating  from  London  to 

Provincial  Towns. 
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Liverpool    

4 
8 
6 
3 
1 
4 
3 
2 
1 

7 

10 
6 
2 
2 
4 
5 
4 
4 

14 

14 

10 

9 

8 

4 

6 

10 

6 

32 
35 
17 
13 
10 
6 
15 
14 
11 

37 
37 
21 
14 
9 
6 
17 
18 
11 

60 
63 
47 
20- 
14 
10 
27 
26 
20 

76 
80 
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24 
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17 
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30 

Cardiff      

29 
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25 

Rubber -insulated  conductors  were  used  to  some  extent,  but  gave 
less  satisfactory  results. 

The  introduction  of  air-space  cables  with  paper  insulation  and 
lead  sheathing  appeared  to  offer  a  solution  of  the  difficulty  in  carrying 
telephone  circuits  undergroimd. 
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Fig.   1. — Two-way  Telephone  Repeater  with  Single  AMPLiprsai. 

However,  short  sections  of  such  imderground  cables  connected 
with  long  lengths  of  highly-insulated  aerial  wires  form  effective 
spark  gaps  for  lightning  discharges  unless  efficiently  protected. 
The  standard  type  of  lightning  protector  was  a  small  vacuum  tube 
with  platinum  electrodes,  which  only  imperfectly  fulfilled  require- 
ments, but  the  design  of  a  more  efficient  protector  and  improved 
workmanship  in  handling  and  jointing  lead-sheathed  cables  soon 
established  the  air-space  cable  for  trunk-line  purposes.  But  the 
end  of  the  last  century  gutta-percha  subterranean  telephone  cables 
were  obsolescent. 
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Tlvo  suix-rior  transmission  efficiency  of  the  air-space  cable  JXT- 
iiiitti'd  longer  underground  sections  on  trunk  routes,  but  a  fresh 
dirtir'idty  cropped  up,  namely,  increased  cross-talk  between  adjacent 
circuits. 

The  close  packing  of  conductors  of  the  air-space  cables  and  the 
incri'asing  length  of  cable  sections  introduced  conditions  of  mutual 
disturbance  which  seriously  affected  long-distance  circuits. 

The  Elisunation  or  Cross-Talk. 

Accordingly  Messrs.  I'\  Trcniain  and  A.  VV.  Martin  in  1899  made 
a  full  investigation  of  a  93-niUe  air-space  uniicrground  cable  between 
London  and  Leamington.  The  section  included  23J  miles  of 
quadruple-core  formation,   the   remainder    Ix'ing  wires  twisted   in 
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Modern  Methods  of  Balancing. 
modern   method   of   balancing   underground   cables   which 
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Output  from  valve 

Fio.  2. — Line  Cir(  lit  op  Telephone  Repeater  Closbp  Thbouoh 
Two  Equal  Impedances. 

pairs.  In  spite  of  evcrj'  eftbrt  to  produce  symmetrical  cable 
speech  telephonically  transmitted  over  a  loop  made  up  of 
diagonal  wires  in  a  core  of  the  quadruple  formation  could  be  heard 
in  a  telephone  joined  to  the  other  pair  of  wires  in  the  same  core  ; 
but  between  diagonal  pairs  of  neighbouring  cores,  no  such  cross- 
talk was  observed. 
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Resistance 
Fig.  3. — Diaokam  showing  that  A  and  a  (Fio.  2)  abe  Equipotential  Points 


The  investigators  ultimately  found  that  they  could  eliminate 
cross-talk  between  the  two  circuits  carried  by  a  quad  core,  by 
making  crosses  of  individual  wires,  and  pairs  of  wires,  at  six  inter- 
mediate points  in  the  28-mile  section.  It  appeared  that  no  appreciable 
cross-talk  would  occur  when  crosses  of  pairs  were  made  at  inter- 
mediate crossing  points,  to  ensur%  that  no  two  pairs  of  wires  re- 
mained parallel  and  adjacent  for  more  than  10  per  cent,  of  the 
total  length  of  the  circuit.  Later  a  systematic  method  of  balancing 
by  crossing  cores  wrapjied  with  paper  of  different  colours  was 
adopted  to  satisfy  this  condition,  the  balance 
thus  obtained  being  very  effective.  Further, 
so  long  as  no  two  pairs  of  wires  were  parallel 
and  adjacent  for  more  than  10  i)er  cent,  of  the 
whole  length  of  the  cable,  loops  could  be  used 
indiscriminately  for  telephone  or  telegraph  cir- 
cuits. Various  difficulties,  however,  subse- 
quently arose  and  it  Ijecame  necessary  for  a 
time  to  provide  separate  cables  for  telephone 
and  telegraph  purposes — a  condition  which 
proved  uneconomical  on  trunk  cii-cuits.  Ulti- 
mately the  whole  question  of  cable  design  and 
balancing  by  selection  of  conductors  for  jointing 
was  taken  up  afresh  in  1913.  A  formula  was 
obtained  connecting  the  amoimt  of  cross-talk 
between  circuits  and  the  capacity  relations  of 
the  conductors,  and  a  method  developed  of 
reducing  unbalances  of  capacity  by  joining 
contiguous  lengths  of  cable  having  opposite 
and  nearly  equal  characteristics.  The  method 
differed  only  in  degree  and  detail  from  that 
previously  adopted  by  Messrs.  Tremaine  and 
Martin, 


reipiire  to  b(^  loaded  and  to  carry  superposed  loaded  circuits  was  first 
a))plied  in  19IH,  when  a  composite  telephone  and  telegraph  cable 
had  to  be  laid  between  U'eds  and  Hull.  This  cable  of  appro.xiniately 
02  miles  in  length  invohed  the  making  of  over  90  000  capacity  tests. 
Without  any  rnodilleation  or  adjustment  it  was  found  suitable  for 
working  simultaneously,  without  cross-talk  or  distinbances  of  any 
kind,  loaded  ])hysical  telephone  circuits,  loaded  superposed  or  phan- 
tom circuits,  and  high-sjx'cd  Wheatstonc  automatic  telegraph 
circuits. 

In  1915  a  main  cable-duct  route  from  London  to  Liverpool  via 
Birmingham  was  commenced,  and  the  first  cable  completed 
as  far  as  Birmingham  in  191,')  and  extended  to  Liverpool  in  1916. 
The  cable  was  designed  to  give  :!()  circuits  bet%\cen  London  and  Liver- 
pool, and  42  between  London  and  Birmingham  and  Biriniughani  and 
Liverpool. 

The  results  obtained  rcraovcil  all  doubts  as  to  the  future  success  of 
the  undergroimd  trunk  cable  in  relieving  congestion  on  the  aerial 
lines.     But  the  very  success  of  the  cable  ojienod  uj)  new  problems. 

The  improved  quality  of  service  afforded  led  to  a  rapid  increase  in 
traffic.  Individual  circuits  were  more  free  from  extraneous  noise, 
and  the  whole  groups  of  cable  circuits  more  reliable  ;  being  un- 
affected by  adverse  weather  conditions. 

Within  two  years  of  the  completion  of  the  London-Liverpool  cable, 
every  available  circuit  had  been  allocated,  and  the  question  of  pro- 
viding a  second  cable  arose. 

It  appeared  that  in  order  to  obtain  the  necessary  quality  of  trans- 
mission for  direct  service  between  centres  400  miles  apart,  e.g., 
London  and  Glasgow,  it  would  be  necessary  to  use  conductors  of 
much  heavier  gauge  or,  as  this  stage  was  of  doubtful  practicability, 
to  increase  considerably  the  capacity  of  the  underground  duct 
routes. 

The  Necessitv  for  Repeating  Apparatus. 

At  this  juncture  the  solution  of  a  fundamental  problem,  the 
construction  of  an  effective  telephone 
relay  or  repeater,  became  possible.  The 
introduction  of  the  three -electrode  ther- 
mionic tube  completely  changed  the  aspect 
of  the  telephone  repeater  problem.  The 
"soft"  valve,u.sed  in  the  early  experiments, 
has  now  been  superseded  by  the  "hard" 
valve  for  all  telephone  repeater  work.  The 
ideal  thermionic  valve  for  telephone 
reiJeater  service  should  fulfil  the  follow- 
ing conditions : — 

(o)  Its   general  design  should  facilitate 
manufacture    in    large    quantities     with 
uniform  electrical  characteristics. 
•  (6)  These  characteristics  should  remain  constant  throughout  its 
working  life. 

(c)  Small  variations  in  filament  eiurent  due  to  the  norm  al, voltage - 
drop  of  the  filament  battery  during  discharge  should  cause  no  appreci- 
able change  in  the  amplifying  power  of  the  valve. 

{d)  Its  amplifying  factor,  in  association  with  its  input  and  output 

transformers,  should  be  practically  constant  over  the  range  of  speech 

frequencies,  and  over  the  required  range  of  input  voltage  amplitude. 

(c)  The  electrodes  and  their  supports  should  be  sufficiently  rigid 
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Fio.  i. — Two-way  Repeater  with  Separate  Amplifier  for  Up  and  Down  Lines. 
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to  ensure  that  no  vibration  from  external  sources  affects  the  per- 
formance of  the  valve. 

(/)  Power  consumption  in  the  filament  should  be  as  small  as  possible. 

{g)  Long  operating  life. 

The  thermionic  valve  has  only  a  unilateral  action  as  an  amplifier. 
In  the  ordinary  two-wire  telejAone  circuit  it  must  be  duplexed  in 
order  to  transmit  and  amplify  sjjeech  currents  in  both  directions 
through  the  circuit.  The  duplexing  is  effected  on  the  princijile  of 
the  duplex  telegi-aph  relay,  by  the  use  of  differential  winding  on  the 
line  side  of  the  output  transformer  (see  Fig.  1 ).  Speech  curi-ents  from 
the  up  or  down  lines  pass  round  the  line  windings,  P.  P,  of  the  output 
transformer  in  series.  The  primary  of  the  input  transformer  being 
joined  across  the  middle  points  of  the  windings  is  a  shunt  on  the 
line  circuit,  and  a  portion  of  the  line  currents  passes  through  it  and  is 
amplified  by  the  valve.  The  amplified  outgoing  currents  aie  trans- 
mitted to  the  up  and  down  sides  of  the  line  in  series,  and  if  these  two 
sides  are  electrically- equal  the  potentials  at  the  middle  points  of  the 
windings,  P.  P,  are  equal,  and  no  part  of  the  amplified  current  is  fed 
back  into  the  input  circuit. 

In  a  properly  constructed  transformer  (see  Fig.  2)  with  an  equal 
number  of  turns  in  all  the  windings,  AB,  AB^,  ab,  ab„  the  E.INI.F. 
generated  in  all  the  windings  by  an  alternating  current  flowing 
through  the  secondary  will  be  equal.  The  ini})edances  of  the  wind- 
ings will  also  be  equal.  If  the  circuit  be  completed  by  the  two  equal 
imi)edances,  Z,  the  circuit  may  be  represented  in  straight-line  form 
as  in  Fig.  ,3,  the  point  A'  being  taken  as  the  starting  point.  Here  the 
E.M.F.  of  each  winding  is  assumed  to  be  concentrated  at  the  centre 
of  the  winding.  The  impedances  are  represented  to  scale.  A 
drop  of  5  volts  has  been  assumed  between  A'  and  B.  There  will  be 
a  corresponding  drop  between  any  two  points  having  the  same  resist- 
ances between  them.     The  total  will  therefore  be  40,  and  each  wind- 


ing must  produce  an  E.M.F.  of  10  volts.  Evidently  under  the 
conditions  given,  the  potential  of  A  will  be  equal  to  that  of  a.  This 
applies  in  any  case  if  the  circuit  is  symmetrical  about  these  points, 
so  far  as  E.M.F.s  and  impedances  are  concerned. 

Limitations  or  the  Simple  DrPFERENTiAL  Repeater. 

In  the  early  day  of  relatively  insensitive  microphone  amplifiers 
unbalance  dilficulty  did  not  cause  serious  trouble,  but  with  it  the 
thermionic  valve  amplifier  has  become  one  of  the  chief  difficulties. 
In  practice,  the  use  of  the  simple  differential  repeater  circuit  (Fig.  2) 
is  limited  to  cases  where  the  rejieater  can  be  inserted  at  the  electrical 
centre  of  a  homogeneous  and  stable  line  circuit,  i.e.,  only  in  well- 
constructed  cables,  and  seldom  on  aerial  lines. 

Lender  the  best  conditions  the  simple  differential  repeater  may 
give  a  transmission  improvement  equivalent  to  the  suppression  of 
16  miles  of  standard  cable  in  a  circuit  having  an  equated  length  of 
30  miles  of  standard  cable.  But  it  is  generally  impracticable  to 
use  it  for  tandem  working,  owing  to  the  effects  of  reaction  between 
repeaters  at  adjacent  stations. 

This  limitation  led  to  the  development  of  the  double  differential 
repeater  (Fig.  4),  The  line  circuit  is  divided  at  the  repeater  station  ; 
each  side  is  terminated  in  a  duplex  rej)eater  and  balanced  by  an 
artificial  line  representing  the  electrical  characteristics  of  the  actual 
line  over  the  range  of  siieech  frequency.  In  practice,  absolute 
balance  is  not  obtained  at  all  frequencies,  but  can  be  made  sufficiently 
accurate  by  the  use  of  simple  apparatus  to  j^ermit  the  ojx'ration  of 
as  many  as  four  repeater  stations  in  tandem,  each  giving  a  trans- 
mission improvement  equivalent  to  the  suppression  of  16  miles  of 
standard  cable.  The  minimum  i;psidual  transmission  equivalent 
of  a  re|3eatered  circuit  using  reix-aters  of  this  tyjie  singly  or  in 
tandem  is  found  in  practice  to  be  about  12  miles  of  standard  cable. 
To  be  concluded.) 


Electric   Supply   Legislation  at   the    Cross   Roads. 


General  Acts  versus  Special  Acts. 


Br  "  POTENTIA.'' 


The  most  important  question  agitating  the  electricity  supply 
industry  at  present  is  whether  it  is  possible  to  form  Joint  Electricity 
Authorities.  If  it  is  possible  to  form  these  bodies,  then  the  assump- 
tions imderlying  the  1882  Act  and  subsequent  general  legislation  are 
confirmed,  and  will  henceforth  determine  all  future  Acts.  But  if  the 
attempt  to  constitute  Joint  Electricity  Authorities  fails,  then  the 
opposite  assumptions  on  which  the  special  or  power  Acts  were 
framed  wiU  in  future  hold  the  field.  The  various  enquiries  will  be 
therefore  really  the  occasion  of  pitched  battles  between  these  two 
utterly  antagonistic  legislative  policies. 

For  practically  throughout  the  whole  history  of  electricity  supply 
in  this  country  we  have  had  twowhollyincompatible  theories  under- 
lying the  legislation  that  has  been  introduced.  The  one  theory 
(that  underlying  the  series  of  general  Acts  of  which  the  1882  Act  was 
the  first)  is  that  electricity  supply  should  te  carried  on  by  each  separate 
Local  Authority  and  that  supply  companies  are  merely  temporary 
interlopers  to  Ijc  tolerated  only  until  the  defaulting  local  authority 
of  the  district  comes  to  a  sense  of  its  responsibility,  and  takes  up 
its  duty.  This  is  obviously  the  correct  reading  of  the  purchase 
claase.  The  second  theory  (that  forming  the  basis  of  the  various 
Power  Acts  or  Special  Acts)  is  that  it  is  meet  for  electricity  supply 
to  be  carried  on  by  a  company  or  big  corporation,  and  that  local 
authorities  are  not  to  be  formally  anticipated  as  taking  up  the 
busine.ss  (as  witness  '■  perpetual  tenure"'). 

Unavoidable  Antagonism. 

Here  then  we  have  an  unavoidable  antagonism  between  the  two 
sets  of  Acts,  and  the  anomaly  of  two  forces  in  the  same  field  each 
supported  by  legislation.  There  is  obviously  no  way  of  reconciling 
the  developments  proceeding  from  these  two  lines  of  legislation, 
since  these  two  tyjies  of  Acts  are  founded  on  almost  diamet- 
rically opposite  theories.  A  further  fact  which  emphasises 
this  irreconcilability  comes  from  the  engineering  side — namely, 
that  the  territorial  limitations  involved  in  the  municipal  conception 
of  the  General  Acts  is  incompatible  with  adequate  electrical  develop- 
ment, technically  considered.  The  Special  Acts  were  thus  indisput- 
ably in  the  right  in  this  respect. 

The  question  then  arose  how  to  restore  the  balance  so  that  the 
bias  once  more  fell  on  the  General  Acts.     The  Electricity  Supply 


Act,  1919,  was  designed  to  accomplish  this  Herculean  task,  namely 
that  of  reconciling  local  authority  operation  with  an  obliteration  oi 
"  parish  "  boundaries.  Hence  arose  the  quasi-municipal  bodies  the 
District  Electricity  Boards,  which  later  gave  place  to  the  almost 
indistinguishable  (in  the  respect  we  are  speaking  of)  Joint  Electricity 
Authorities.  The  Joint  Electricity  Authority  is  thus  the  lineal 
descendant  of  the  1882  Act,  and  has  entered  the  lists  for  final  combat 
•  on  behalf  of  the  principle  underlying  that  Act.  Success  means 
obviously  the  defeat  for  all  time  of  the  principle  of  the  SjJecial  Acts. 
On  the  other  hand,  seeing  that  this  is  the  last  throw,  the  failure  to 
form  such  Authorities  will  mean  that  once  and  for  all  the  1882 
principle  will  go  overboard,  and  the  Power  Acts  theory  will  b 5  left  in 
possession  of  the  field. 

As  a  matter  of  fact  it  seem#  inevitable  that  some  such  sort  of 
pitched  battle  must  sooner  or  later  have  taken  place  between 
the  two  dissimilar  forces  backed  by  their  resi)ective  Acts  of  Parlia- 
ment. And  if  it  has  got  to  be  fought  out,  it  is  certainly  an  advantage 
to  do  it  all  over  the  country  at  once  and  on  a  single  issue. 

Political  v.  Puke  Electric  Acts. 

In  thus  contrasting  the  General  Acts  with  the  Special  or  Power 
Acts  we  do  not  use  these  two  terms  as  sjmonymous  with  mimicipal 
and  company  operation  resjiectively.  The  distinctive  principle  is 
that  the  General  Acts  are  fundamentally  local  government  measures, 
whereas  this  is  not  the  case  with  the  Sjiecial  Acts  which  are  con- 
cerned exclusively  with  the  supply  of  electricity. 

As  regards  the  prospect,  the  .Joint  Electricity  Authority  schemes 
are  very  much  handicapped  by  the  startling  innovation  in  local 
government  which  it  pre-supposes.  Local  Authorities,  as  their 
designation  implies,  are  essentially  limited  in  their  jurisdiction  and 
their  responsibilities  to  their  own  most  definitely  delimited  areas. 
The  1919  Act,  in  proposing  that  Local  Authorities  should  corporately 
function  as  members  of  a  wholly  external  corporation  (as  the  Joint 
Electricity  Authority  will  be)  are  asking  them  to  do  something  quite 
unprecedented,  which  their  constitution  did  not  anticipate.  So 
it  is  a  somewhat  hazardous  venture.  But  anyhow  the  sooner  the 
issue  is  decided  the  better  for  all  parties  concerned,  not  forgetting 
the  poor,  patient  public. 
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Printing   Telegraphs    in   America. 


lly    J.    (;i>NKAl>    FULLER. 


Although  America  has  been  responsible  for  the  invention  of 
many  systems  of  machine  K-legraiihy,  it  is  only  within  tlie  past 
few  ycai-s-Uial  such  systems  (otlier  than  "  stock- tickei-s  ")  have 
reccivcil  systenuvtic  and  extended  employment. 

During  tlie  past  20  years  or  so  a  large  number  of  printing,  machine, 
automatic  and  high-speed  systems  have  been  proposed,  and  in  many 
ca.ses  |)Ut  on  tl»:  market,  but  only  three  can  bt^  said  to  have  attained 
any  large  degree  of  conuuercial  success  ;  these  three  being,  in  the 
order  of  their  introduction  : — (a)  the  low  speed  single  channel 
system  of  the  Morkrum  Company  ;  (6)  the  multiplex  systems  of  the 
Western  Union  and  the  Western  Klectric  Companies  (which  may 
hero  be  considered  as  one  system),  and  (c)  the  low.s|)ecd  single 
channel  system  of  the  Western  Electric  Comjiany.  Two  other 
systems  have  been  recently  developed  and  are  now  making  their 
appearance  on  the  market  ;  tlicy  are  : — (d)  the  low  speed  single 
channel  system  of  the  Kleinsehmidt  Company,  and  (e)  the  low  speed 
single   channel    "Teletype"    system    of    the    Morkrum    Company. 

.\11  these  systems  use  a  .1-unit  code  and  all  with  the  exception 
of  (6)  operate  on  tlie  start-stop  principle.  In  a  start-stop  system 
the  5-co(le  impulses  are  preceded  by  a  starting  and  are  followed  by  a 
stopping  impulse  so  that  the  code,  in  so  far  as  line  transmission  is 
■concerned,  is  really  a  7-imit  code.  Such  systems,  however,  arc  not 
frequently  operated  over  lines  in  which  the  limit  of  the  transnussion 
capacity  is  approached  and  so  these  extra  impulses  have  little  practi- 
cal importance.  These  systems  derive  their  name  from  the  action 
of  the  distributor  brushes,  which  arc  normally  at  rest,  but  commence 
to  rotate  upan  recei\nng  the  starting  impulse  and  stop  on  receiving 
the  stop  impulse. 

Details    of   Printers. 

It  is  not  possible  in  these  notes  to  give  any  mechanical  details 
of  the  above  systems,  but  a  few  words  may  be  said  regarding  the 
printcre.  it  being  here  that  the  greatest  variation  is  found.  The 
Morkrum  page  [jrinter  has  a  stationary  platen,  the  type  wheel  being 
moved  along  in  front  of  the  ])laten,  being  thrown  against  it  to  effect 
printing.  The  Western  Electric  original  page  printer  has  a  movable 
paper  carriage,  the  type  wheel  remaining  stationary  and  the  paper 
being  forced  against  it  to  etfect  printing.  The  Western  Electric 
later  page  printer  is  of  the  type  bar  pattern,  it  has  a  stationary  platen 
the  whole  basket  of  type  being  carried  along  in  front  of  the  platen. 
The  Kleinsehmidt  page  printer  is  also  of  the  type  bar  pattern,  it 
has'a  movable  platen  and  is  in  appearance  very  similar  to  an  ordinary 
tyiiewriter.  The  Morkrum  tape  printer  as  used  on  the  Teletype  is 
a  tyiiewheel  printer  very  similar  in  appearance  and  action  to  the 
Baudot  receiver. 

Opinion  Against  High-Speed  Systems. 

Opinion  in  the  United  States  appears  to  be  decidedly  against  the 
employment  of  high-speed  systems  and  it  is  doubtful  if  any  such 
are  in  regular  use  except  a  few  undulator  or  similar  circuits  working 
in  conjunction  with  long-distance  submarine  cables.  A  number  of 
high-speed  printing  systems  have  been  developed,  but  it  is  doubtful 
if,  from  a  practical  point  of  view,  any  of  them  deserve  very  seriouS 
consideration. 

Practically  all  public  telegraphic  communication  in  the  United 
States  is  handled  by  two  companies,  the  Western  Union  Telegraph 
Company  and  the  Postal  Telegraph-Cable  Company.  Of  these  two 
the  Western  Union  is  tlie  larger,  dealing  with  between  two  and 
three  times  as  many  messages  as  the  Postal  Company.  In  addition 
there  are  a  number  of  smaller  operating  companies,  but  in  a  general 
suivey  they  can  be  ignored  as,  taking  tliem  all  together,  they  deal 
with  less  than  5  per  cent,  of  the  total  traffic. 

Some  Discarded  Systems. 

Both  the  Western  Union  and  the  Postal  Telegraph  Company 
have  been  very  enterprising  in  investigating  new  systems  and  many 
have  been  put  into  actual  service  ;  a  few  recent  eases  may  be  men- 
tioned. The  Western  Union  about  1899  introduced  the  Buckingham 
and  a  few  circuits  were  worked  ;  this  system  had  various  disadvan- 
tages which  were  eliminated  in  the  equipment  as  redesigned  by 
Barclay  and  in  its  improved  form  it  was  Ijrought  into  fairly  extensive 
use  ;  at  one  time  about  85  duplex  circuits  were  working,  the  last 
not  being  put  out  of  ser\-ice  until  1915-5.  The  Postal  Telegraph 
was  interested  in  the  Rowlands  system  and  at  one  time  had  several 
circuits  in  operation  ;  they  also  made  exhaustive  tests  and  trials  of 
the  Wright  system,  and  in  1900  bought  the  United  States  rights  of 
the  Murray  automatic,  which  however,  docs  not  appear  to  have  been 
put  into  actual  service.  Both  companies  worked  Wheatstone  on  a 
number  of  circuit-s  and  in  connection  with  this  they  successfully  de- 
signed keyboard  perforators  and  perforating  receivers,  and  tried  out 
most  other  systems  (with  the  possible  exception  of  the  Baudot) 
which  showed  any  promise. 


The  present  telegrapliic  position  in  the  United  Staters  is  that  the 
Western  Union,  and  many  private  users  suell  as  railways,  news 
distribution  associations,  brokers,  &c.,  are  installing  printing  tele- 
graphs as  lapidly  as  the  necessary  e(juii)ment  can  be  obtained  ; 
on  the  other  hand  the  Postal  Telegraph  ('ompany  ojierates  all  its 
lines  by  means  of  sounders,  the  use  of  printing  and  machine  tele- 
graphs being  discontinued  from  April  1st,  1919. 

Reversion  to  Sovndeu  Working. 

The  fact  that  the  Postal  Telegraph  Company-  have  reverted  to 
soiuider  working  on  all  their  circuits  woidd  api>ear  to  raise  a  question 
as  to  wliether  machine  or  manual  systems  are  the  better.  In  this 
connection  attention  must  be  drawn  to  a  few  points  of  comparison 
between  the  Postal  ('omj)aiiy  and  Western  Union  ;  both  companies 
are  com])arable  in  size,  they  handle  similar  cla.sses  of  message  over 
the  sanu'  area,  they  both  employ  the  same  class  of  operator.  Even 
so  the  one  ojierating  companv  linds  printing  telegraphs  best  on  all 
its  busier  circuits,  wiiile  tlie  experience  of  the  other  compan.X'  gives 
an  opposite  result. 

The  writer  will  Hot  attempt  to  offer  any  explanation  oi  tlus 
a])i)arciit  contradiction,  but  a  few  points  which  may  have  some  bear- 
ing on  the  question  may  be  referred  to.  The  Postal  Telegrajih  in 
addition  to  its  telegrajih  business  operates  a  system  of  telephone  toll 
or  trunk  lines.  The  telephone  loops  being  forme<l  from  the  existing 
telegraph  wires,  and  the  telegraphs  being  worked  on  the  composite 
principle,  this  joint  use  will  naturally  reduce  the  annual  line  charges 
which  can  be  fairly  debited  to  the  telegraph  jiart  of  the  business  and 
so,  with  cheaper  wires,  the  Ciuestion  of  the  full  use  of  the  maximum 
signalling  capacity  of  the  circuit  loses  some  of  its  significance. 
Another  point  is  that  it  is  the  universal  practice  to  take  down  all 
sounder  messages  on  a  typewriter  and  so.  from  the  point  of  view  of 
the  addressee,  there  is  no  apparent  advantage  in  a  printer  system. 

Points  fob  Consideration. 

In  making  a  decision  as  to  the  type  of  equipment  to  be  employed 
many  points  have  to  receive  consideration,  some  of  the  more  impor- 
tant being :  accuracy,  reliability,  speed,  output,  operating  costs, 
maintenance  costs,  annual  charges,  &c..  &c.  In  any  parti<'ular 
case  values  must  be  assigned  to  each  of  these  factors  and  then,  after 
carefully  weighing  all  the  points,  a  satisfactory  system  can  be  decided 
upon.  These  factoi-s  may  have  different  values  for  different  users, 
thus  with  a  railway  or  broker  absolute  accuracy  may  be  of  greater 
importance  than  costs,  while  with  a  telegraph  operating  company 
the  relative  values  of  these  factore  may  be  reversed. 

After  making  due  allowances  for  the  practices  of  the  Postal 
Telegraph  Company  the  situation  in  the  United  States  may  be 
summed  up  as  follows  : — 

(i)  Printing  telegraphs  are  found  to  be  satisfactory  for  all  classes 

of  service, 
(ii)  They  are  already  employed  on  a  verj-  large  number  of  circuits, 
(iii)  Their  use  is  being  rapidly  extended. 

It  is  difficult  to  obtain  any  definite  figures  as  to  the  number  of 
circuits  working,  but  some  details  can  be  given  of  the  Western 
Union  ;  this  company  had  at  the  beginning  of  the  year  over  1  800 
duplex  channels  of  their  multiplex  system  in  operation  and  in  addi- 
tion about  200  Morkrum  "  start-stop  "  duplex  circuits  ;  this  means 
a  total  (allowing  for  spares)  of  considerably  over  5  000  terminal 
printer  sets.  This  figure  should  be  sufficient  answer  to  the  question 
of  whether  printing  telegraphs  are  successful  and  whether  they 
have  come  to  stay. 

Some  of  the  largest  private  users  of  printing  telegraphs  are  the 
news  distributing  associations  and  agencies  ;  some  of  these  operate 
over  the  whole  of  the  United  States,  but  in  the  following  table  are 
given  particulars  of  those  circuits  which  are  worked  direct  from 
Xew  York  ;  other  printer  sj-stems  are  used  by  the  same  organisations 


Naqie    of    News 
Organisation. 

System 
employed. 

Sliced  in 

words 

per  min. 

Number  (appros.) 

of  stations  worked 

direct  from  New 

York. 

Associated  Press 

International  Ncw3\ 
.Service                    / 

Standard  News  As-^ 
sociation                j 

United  Press  Asso-1 
ciatiuns                / 

Morkrum 
Kleinsehmidt    ... 
Western  Electric 
Morkrum 
Western  Electric 

Morkrum 
Western  Electric 

60 
60 
35 
35 
35 

35 

30 

50       ' 
U 

4 
30 
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22 
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for  sending  out  news  from  Chicago  and  other  large  cities.  In  all 
cases  the  "  start-stop "  type  of  apparatus  is  employed  and  the 
receiving  stations  may  or  may  not  be  able  to  break  in  and  speak 
to  the  transmitting  station.  The  recei-iang  stations  are  grouped 
according  to  their  geographical  position,  four  or  more  being  placed 
on  one  w-ire  ;  their  Une  relays  are  in  series  with  the  line,  the  far  side 
of  the  most  distant  relay  being  earthed.  A  number  of  such 
circuits  are  operated  in  parallel  from  the  one  transmitter.  It  is 
usual  for  the  receiving  equipment  to  be  in  duphcate  with  a  switch 
for  connecting  either  set  to  the  line. 

Page  printing  apparatus  is  reneraUy  employed  in  the  United 
States,  all  the .  systems  mentioned  above,  with  the  exception 
of  the  Teletype,  being  designed  to  receive  in  this  manner.  The 
last  named  prints  on  a  tape  as  in  the  Baudot  and  it  may  fm-ther 
be  mentioned  that  the  Kleinschmidt  people  are  developing  a  tape 
receiver.  There  are  many  arguments  for  and  against  tape 
reception  : — 

(a)  It  adds  considerably  to  the  complexity  of  the  apparatus  and 
therefore,  to  its  capital  and  maintenance  costs." 

(6)  It  requires  a  number  of  extra  signals  for  "  line  feed,"  "  carriage 
return  "  and  for  feeding  up  a  new  line  at  the  end  of  every  message  ; 
such  functional  signals  will  vary  with  the  length  of  the  message,  but 
will  average  from  15  to  20  for  e'ach  message.  Some  functional  signals 
will,  of  course,  be  required  with  tape  printers  to  separate  the  address 
from  the  text,  &c.,  but  their  number  %vill  be  very  considerably  less. 

(c)  With  tape  reception  considerable  labour  is  required  to  gum  the 
tape  on  the  message  forms. 

i,d)  The  appearance  of  a  page-printed  message  is  generally  far  superior 
to  that  of  a  gumraed-on  one.  This  is  an  important  point  in  the  United 
States,  where,  as  stated  above,  all  sounder  circuit  messages  are  neatly 
typed  on  the  form. 

As  far  as  can  be  seen,  page  reception  will  remain  the  standard 
practice  for  all  except  the  less  busy  offices  ;  here,  where  the  traffic 
is  light  and  the  skiDed  attention  necessary  to  maintain  a  page  printer 
is  not  available,  it  is  probable  that  tape  printers  will  be  largely 
installed. 

History  of  the  Development. 

The  present  large-scale  development  of  printing  telegraphs  may 
be  said  to  date  from  November,  1911,  when  the  Western  Union 
obtained  options  on  the  multiplex  patents  of  Donald  Murray  and 
with  the  assistance  of  the  Western  Electric  Company,  perfected 
their  present  multiplex  system.  By  the  end  of  I9I3  it  was 
sufficiently  advanced  to  be  put  into  operation,  and  it  has  since 
been  installed  on  a  very  large  number  of  circuits. 

Previous  to  this  the  only  system  which  had  achieved  steady 
commercial  success  was  the  single-channel  duplex  system  of  the 
Morkrum  Company.  Thes?  people  began  the  design  of  a  printing 
system  early  in  the  c^-ntury,  although  it  was  not  until  1909  that 
they  were  sufficiently  satisfied  with  their  product  to  put  many  on 
the  market  ;  in  this  year  some  circuits  were  put  into  ojieration  by 
the  Postal  Telegraph  Company  and  various  railways  ;  some  of 
the  equipment  supplied  to  a  Cidcago  railway  is  still  in  operation. 
Since  1909  the  Jlorkrum  system  has  imdergone  several  modifications, 
the  last  (about  four  years  ago)  being  in  order  to  adapt  the  system 
to  work  in  conjunction  with  the  Western  Union  multiplex. 

When  it  was  seen  that  the  Western  Union  was  going  in  for  the 
multiplex  system  in  a  whole-hearted  mamier  and  that  a  considerable 
and  steady  market  \i'%s  thereby  assured,  an  impettis  was  given  to 
inventors  and  manufacturers  to  design  apparatus  which  would 
work  in  with  the  Western  system.  Several  tirms  are  now  engaged 
on  this  work,  the  more  important  being  the  Western  Electric, 
Morkrum  and  Kleinschmidt  companies.  These  three  firms  look 
to  th  ■  Western  Union  as  one  of  their  best  customers,  and  so  the 
design  of  the  apparatus  is  generally  in  accordance  with  Western 
Union  ideas  and  practice. 

Details  of  the  Systems. 

Multiplex  or  start -stop  systems  consist  of  a  number  of  pieces  of 
apparatus  which  are  quite  independent  of  each  other  but  which 
are'connected  together  to  form  the  complete  system.  Four  pieces 
of  the  equipment,  the  keyboard  perforator,  the  tape  transmitter, 
the  auto-control  (if  used)  and  the  printer  are  identical  for  either 
multiplex  or  start-stop  working,  provided,  of  coiu-se,  the  same  5-unit 
code  is  twed,  the  only  difference  being  in  the  distributor  and  its 
driving  and  speed-control  gear,  and  in  the  lay-out  and  wiring  of  the 
operating  tables.  It  is  the  p  actice  of  the  Western  Union  to 
purchase  their  apparatus  from  various  manufacturers,  and  so  it  is 
not  imcommon  to  find  a  terminal  set  built  up  of  the  patented  designs 
of  three  or  more  companies.  This  enables  the  equipment  to  be 
bought  in  the  open  market  and,  at  the  same  time,  renders  it  easy 
and  economical  to  take  advantage  of  any  improvement  in  design. 
Fig.  1  gives  a  view  of  a  Morkrum  Press  receiving  set. 

Maintenance  Questions. 
9  One  of  the  most  important  questions  in  connection  with  printing 
telegraphs  is  that  of  maintenance  and  freedom  from  mechanical 


and  electrical  faults,  but,  at  the  same  time,  it  is  a  question  on  which 
there  is  little  available  information.  In  America  the  ^\Titer  gave 
considerable  attention  to  this  matter  and  was  impressed  with  the 
reliability  and  freedom  from  trouble  of  all  mod-rn  printing  systems. 
The  first  point  aimed  at  by  those  responsible  for  the  operation  of 
such  systems  is  to  keep  all  Ihe  equipment  in  such  a  condition  that 
faults  are  unlikely  to  occur.  To  this  end  it  is  the  practice  to  make, 
at  stated  intervals,  a  rigorous  overhaul  of  each  piece  of  apparatus. 
During  this  inspection  all  adjustments  and  spacings  are  checked 
with  special  gauges,  and  any  piece  which  shows  signs  of  wear  is 
changed,  provided  such  wear  is  suffic'ient  to  be  a  possible  cause  of 
trouble.  These  inspections  take  place  at  intervals  of  one  or  two 
weeks,  the  latter  being  the  more  frequent  period.  The"  time  taken, 
for  an  inspection  is  comparatively  little,  about  20  hours  being 
sufficient  to  overhaul  all  the  equipment  on  a  quadruple  duplex 
terminal  set  ;  this,  assuming  a  2-week  period,  only  requires  about 
one  and  a  half  hour's  work  a  day.  With  efficient  inspection,  faults 
rarely  occur  during  operation,  such  as  do  develop  usually  being  on 
an  operating  table,  faults  on  the  distributor  table  or  equipment 
being  practically  unknown.  When  a  fault  is  noticed  the  piece  of 
apparatus  is  changed  for  a  known  good  piece  from  the  test 
table,  the  operating  set  thus  only  being  out  of  order  for  a  few 
moments. 

•  Automatic  '"  attendants  are  usually  on  duty  the  whole  time 
that  the  apparatus  is  working,  the  number  of  sets  under  the  charge 


Fig.  1. — A  Morkrum  Press  Receiving  S3t. 

of  each  attendant  depending  upon  the  importance  of  the  circuits, 
number  of  circuits  in  the  office,  &c.  Under  ordinary  du;lex  cir- 
cumstances one  man  wiU  carry  out  all  the  maintenance  work  on 
two  quadruple  sets  and,  as  they  work  n  three  8-hour  shifts,  each 
operating  set  (sending  and  receiving)  will  then  require  .3/8  man- 
days  of  attention  per  day. 

Spare  apparatus  is  kept  in  all  offices,  the  quantity  depending 
upon  the  number  of  circuits  working  in  the  office.  Thus  in  an  office 
with  only  one  working  set,  it  will  obviously  be  necessary  to  have  a 
duplicate  set,  in  which  case  there  wiO  be  100  per  cent,  spares  ;  id 
large  offices  the  percentage  is  much  less,  being  about  25  per  cent,  to 
30  per  cent,  in  the  case  of  printers  and  parts  which  are  more  liable 
to  develop  faults,  and  about  10  per  cent,  for  distributors  and  other 
parts  which  have  less  liability  to  faults. 

In  a  short  article  it  is  difficult,  or  even  impossible,  to  make  any 
comparisons  between  the  different  systems  ;  all  those  mentioned 
at  flie  begi.nin;  tf  the  ar  i  le  are  at  present  in  everyday  operation 
and  the  service  from  aUappears  to  be  aboutequallysatisfaetory.  As 
wiU  be  seen  above,  the  Press  Associations  operate  all  tyjDcs  and,  as  far 
as  can  be  seen,  there  is,  in  the  United  States,  no  tendency  to  adopt  any 
onesystem  to  the  exclusion  of  the  others.  The  "best"  system  will 
depend  very  greatly  upon  the  service  conditions,  and  mider  given 
conditions  each  system  may  prove  the  best.  Thus  if  the  traffic  over 
each  wire  is  sufficiently  heavy, amultiplexsystem  will  benecessary; 
if  it  is  moderate,  a  tape-transmission  page-printing  start-stop 
system  may  be  the  best  ;  if  light  and  continuous  highly  skilled 
attention  is  not  available,  the  Teletype  will  prove  the  most  suitable. 
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The   Reason  Why  : 

Process    Chanf^os    are    Necessary. 


iiy  w.  .1.  mscox. 


Trado  I'nion  rules  say  that  a  pioco-woik  tinio  fur  any  one  process , 
when  once  made,  must  not  be  cut,  and  this  perforce  must  be  ob- 
served by  the  works  management.  The  operators,  however,  often 
feel  they  have  a  grievance,  because  directly  they  earn  in  excess 
of  what  is  considered  an  adequate  bonus  the  process  is  either  modified 
or  chitnged  entirely,  so  that  they  are  being  i»naiised  for  speedy 
working.  Tliey  claim  that  in  so  doing  the  management  is  getting 
round  the  trade  unions' rule  of  "no  cutting,"  and  they  retaliate  by 
"  going  slow,"  with  a  view  to  misleading  the  management  in  regard 
to  their  earning  capacity.  This  means,  of  com-se,  that  output  suffers, 
for  it  is  obvious  that  if,  on  any  one  process,  the  ojjcrator  takes  16 
hours  when  he  can  do  it  in  12  thre  is  a  period  of  wasted  time.  It 
may  he  well,  therefore,  to  give  some  consideration  to  this  matter, 
and  see  if  we  can  discover  the  reason  why  a  change  in  processes 
is  necessary. 

We  have  before  urged  that  industr3%  to  maintain  its  position, 
must  be  progressive.  There  can  be  no  marking  time  or  standing 
still,  for  this  simi)ly  means  going  backward.  This  being  so,  it  foUow.s 
that  each  indi\  idual  factory  must  also  be  progressive,  and  a  change 
of  method  must  be  continuous.  The  world  is  ever  on  the  move — 
conditions  are  constantly  changing — and  the  factory  must  move  with 
the  times,  in  order  to  cojje  with  these  changing  conditions. 
Meeting  Kew  Cokditions. 
It  is  not  that  the  management  \\  ishes  to  get  romid  the  rules  made 
for  the  benefit  of  the  workers,  but  rather  that  these  new  conditions 
have  to  be  met.  The  change  at  the  outset  may  result  in  some  little 
trouble  and  hardship,  but  in  the  end  the  worker  reaps  the  benefit. 
The  following  illustration  may  show  this  more  clearly :  The  black- 
smith's shop  was  the  most  crowded  department  in  the  factory,  and 
the  demand  for  work  was  so  gi'cat  that  overtime  had  to  be  resorted 
to  continually.  The  capacity  of  the  shop  was  limited,  every  yard 
of  space  being  utilised,  and  there  was  no  possibility  of  extending. 
Despite  the  pressure  which  was  brought  to  bear,  and  the  improve- 
ments which  were  effected,  this  department  could  not  keep  pace 
with  the  demands,  and  so  it  became  the  limiting  feature,  so  far  as 
factory  output  was  concerned.  That  is  to  say,  the  other  departments 
could  turn  out  100  sets  per  week,  if  the  material  were  available,  and 
that  meant  that  the  factory  output  would  be  100  finished  units  er.ch 
week. 

The  smithy,  which  was,  of  course,  a  feeding  department,  could  not 
satisfy  the  demands  of  the  other  departments.  Instead  of  100  sets 
per  week,  it  could  produce  but  70,  and  so  output  from  the  other 
departments,  and  also  from  the  factory,  was  limited  to  this  latter 
figure.  This  meant,  of  course,  that  in  the  other  departments  the 
maximum  number  of  operators  could  not  be  employed,  machines 
were  not  being  worked  to  their  fullest  extent,  whilst  the  firm  was 
losing  the  value  of  30  finished  units  per  week,  saving  only  on  the 
direct  labour  cost,  as  administration  and  overhead  charges  were 
practically  the  same.  Apart  from  this,  a  vast  amount  of  tool  work 
had  to  Ije  sacrificed,  which  meant  that  the  facilities  afforded  by  new 
and  up-to-date  tools  were  denied  the  factory. 

The  Benefits  of  Altering  the  Process. 
It  was  certain  that  such  a  state  of  affairs  could  not  continue 
indefinitely,  and  as  there  was  no  possibility  of  the  smithy  coping 
with  the  demand,  steps-were  taken  to  alter  the  process  wherever 
possible.  The  power  press  was  selected  as  a  medium,  new  punches, 
dies  and  press  tools  were  devised  and  made,  and  eventually  a  huge 
volume  of  work  was  diverted  from  the  smithy  to  the  press.  The 
outcome  was  that,  although  there  was  no  shortage  of  work,  the 
smithy  could  meet  the  demand,  whilst  the  press  department  was 
equally  successful. 

The  output  from  the  other  departments  rose  in' proportion,  for 
more  operatore  were  engaged  and  all  the  machines  were  working  at 
fuU  speed, and,  as  a  consequence, more  labour  was  employed  in  the 
fitting  departments  in  order  that  output  from  the  factory  could  be 
increased.  Thus,  through  the  changing  of  a  process,  everyone 
benefited — the  operators,  the  management  and  the  firm,  and 
although  the  parts  were  produced  at  a  lower  cost,  the  labour 
earnings  individually  were  higher. 

Sometimes  it  is  owing  to  a  better  quality  raw  material  that  a 
process  is  changed.  In  one  ease  a  certain  type  of  sheet  metal  was 
extensively  used,  but  on  account  of  the  amount  of  work  Involved 
in  the  factory,  one  of  the  departments  was  very  hard  pressed,  and 
output  from  the  factory  was  again  limited  to  the  capacity  of  this 
department.  A  more  expensive  metal  was  experimented  with, 
and  althouah  the  first  cost  was  heavy,  it  was  found  that  certain 


processes  could  be  altogetlier  eliminated,  and  others  considerably 
modified,  so  tliat  the  total  cost  of  this  new  material  was  much 
less  than  the  total  cost  of  the  first  named. 

This  would,  of  course,  bo  gratifying  to  the  firm,  but  what  really 
lieuefited  both  the  fiini  and  the  operators  was  the  fact  that  so  much 
more  of  the^new  material  could  be  harLtlled  each  week, that  more 
money  was^e'amcd  individually  and  that  the  factory  output  showed 
a  distinct  increase. 

It  may' be  argued  that,  whilst  such  instances  as  those  quoted 
undoubtedly  benefit  the  operator,  no  such  advantages  accrue  from 
tlio  changing  of  macliining  processes.  It  is  observed  that  in  the 
up-to-date  factory  the  tool-room  is  ever  busy,  turning  out  tools 
for  the  purpose  of  reducing  labour  costs,  and  the  operator  notes 
that  with  the  advent  of  these,  certain  well-paid  jobs  are  denied  him. 
The  Need  for  the  Skuxed  Man. 

In  certain  eases  individual  hardships  occur,  for  it  means  the 
passing  over  of  a  hitherto  "skilled  job''  to  the  semi-skilled  man, 
but  the  factories  in  wliich  the  change  results  in  a  man  losing  his 
employment  are  very  few.  There  is  always  work  for  the  "skilled 
man."  The  unemployed  returns  to-day  show  that,  despite  the 
trend  of  modern  methods,  it  is  the  "  unskilled  "  and  "  semi-skilled  " 
man  for  whom  a  job  cannot  be  found.  The  whole  idea  of  the 
changed  process  is  the  elimination  of  unnecessary  energy,  and  for 
the  skilled  man  there  is  always  something  more  worthy  of  his  skill. 

Take  the  case  of  the  capstan  lathe.  Work  is  perfoiined  on  this 
machine  which  a  few  years  ago  would  not  have  been  considered 
possible,  yet  the  operator  is  not  a  skilled  turner.  It  camiot  be 
said,  however,  that  the  latter  has  been  victimised,  for  his  position 
is  even  better  than  before.  Before  the  advent  of  the  modern 
capstan,  all  high-class  turning  was  done  on  the  centre  lathes,  and 
output  was  limited.  Now  the  output  is  considerably  increased, 
and  this  has  opened  the  door  to  more  business.  The  factory  has 
a  firmer  hold  upon  the  market — its  products  are  more  in  demand, 
and  it  is  enabled  to  meet  that  demand. 

Planning  and  Output. 

The  firm  must  get  after  business,  and  it  can  only  do  this  in 
accordance  with  the  capacity  of  the  factory.  If  the  capacity  is 
100  miits  per  week,  it  is  of  no  use  seeking  for  200,  but  if,  on  the 
other  hand,  by  introducing  new  methods  and  processes,  it  is  found 
possible  to  deal  with  200,  then  it  is  up  to  the  finn  to  get  the  business. 
The  factory  may  be  well  planned  at  the  outset,  the  capabilities 
of  each  department  being  proportionate,  but  if  the  finn  is  progressive, 
then  sooner  or  later  one  department  will  forge  ahead,  and  then  it 
is  that  the  other  departments  must  be  brought  into  line.  The  one 
department  cannot  be  allowed  to  stand  alone,  neither  can  it  be 
brought  back  to  its  former  level,  othei-wise  waste  and  inefficiency, 
the  result  of  neglected  opjiortunity,  must  ensue. 

Unemployment  is  a  serious  thing,  both  to  the  individual  and  also 
to  the  State,  for  it  represents  wast«,  and  the  man  who  has  a  job  must^ 
not  think  it  is  no  concern  of  his.     It  is  up  to  everyone  to  make* 
openings  for  employment,  and  this  can  be  done  by  increasing  the 
capacity  of  the  factory.     It  is  necessary,  therefore,  for  the  process 
to  be  changed  in  order  for  this  to  be  achieved. 


An  Improved  Form  oi  Battery 
Separator. 


The  sheets  of  grooved  wood  now  commonly  employed  as  separators 
in  secondary  batteries,  though  a  great  advance  on  the  original  glass  rods, 
suffer  under  the  disadvantage  of  having  a  somewhat  limited  life,  with 
the  result  that  the  maintenance  costs  are  increased  to  a  not  inconsider- 
able item,  and  the  efficiency  of  the  batteiy  is  reduced  owing  to  taking 
down  and  setting  up  being  necessarj'  when  replacement  occurs.  These 
disadvantages  have,  it  is  claimed,  been  overcome  by  the  separator 
invented  by  Jfr.  T.  A.  Willard,  of  the  Willard  Storage  Batterj-  Company, 
Cleveland, "U.S.A.  This  separator  consists  of  a  base  of  the  purest  Para 
rubber  reinforced  with  a  very  large  number  of  thin  cotton  threads.  These 
threads  act  as  a  capillary  channel  through  wliich  the  acid  solution  can 
percolate.  This  percolation  takes  place  without  the  quaUties  of  the 
insulator  being  impaired,  and  as  it  is  obvious  that  the  rubber  is  practi- 
cally indestructible  the  fife  of  the  battery  is  thereby  considerably  pro- 
longed. Another  advantage  of  the  arrangement  is  that  it  aUows  heavier 
discharges  from  the  batterj-  to  be  obtained.  We  understand  that  this 
type  of  separator  has  been  introduced  mto  the  automobile  batteries 
now  being  manufactured  by  Jlessrs.  C.  A.  Vasdervell  &  Company, 
and  wo  shall  be  interested  to  know  the  results  of  this  departure, 
especially  from  the  points  of  view  of  first  and  running  costs  and  upkeep. 
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Institution  of  Electrical  Engineers. 


There  was  a  full,  not  to  say  overcrowded,  meeting  at  the  Institu- 
tion of  Electrical  Engineers  on  Thursday,  March  17th,  to  hear  a 
Paper,  of  which  an  abstract  ■will  be  found  on  another  page  of  this 
issue,  by  Sir  Williaji  Noble  on  "  The  Long  Distance  Telephone 
System  of  the  United  Kingdom."  This  state  of  affairs  at  least 
indicates  that  interest  in  the  technical  developmtnts  cf  tekphcny 
is  as  great  as  that  in  its  ccn  n:ercial  short ccniiiigs,  thciigh  kyalty 
to  a  popular  chief  may  be  another  explanation  for  the  packed  theatre. 
Curiously  enough,  the  only  part  cf  the  rccni  Uiat«'as  not  fully 
occupied  was  the  Council  Table.  What  omen  is  to  be  drawn  from 
this  ? 

Mr.  J.  S.  HiOHFiELD,  who  occupied  the  chair  in  the  abstnce  cf 
the  President,  said  that  Mr.  Atkii^son  and  the  Hon.  Treasurer  were 
pacing  a  visit  to  the  Royal  Engineers  at  Chatham  to  cement 
the  friendly  relationship  which  had  grown  u]5  betA\cen  the 
Institution  and  the  military  engineering  authorities  during  the 
war.  We  need  hardly  say  that  we  wish  them  every  success  in  this 
endeavour. 

Some    Histobical   Details. 

The  discussion  on  the  Paper  was  opened  by  Dr.  J.  A.  Fleming, 
F.R.S.,  who  we  are  sorry  not  to  see  and  hear  oftener  at  these 
gatherings.  He  Ijegan  by  sa\ing  that  it  was  probable  that  successful 
attempts  to  find  sensitive  detectors  for  wireless  telegra])hy  had  led 
to  the  thermionic  valve  being  recognised  as  an  ideal  telephone 
receiver.  In  fact,  so  much  was  this  the  case  that  what  was  now  used 
in  telephony  was  one  of  the  standard  forms  of  valve  evolved  during 
the  war  as  a  wireless  detector.  Sir  Wm.  Noble  had  said  something 
about  the  immense  amount  of  research  work  which  had  been  done 
during  the  war  on  the  valve,  but  did  not  mention  what  had  been 
done  in  the  United  States  on  the  New  York-San  Francisco  and  Lcs 
Angeles  telephone  line.  Here,  by  the  aid  of  the  thermionic  valve, 
140  miles  of  standard  cable — about  five  times  the  possible  distance 
of  good  sjjeech — had  been  made  equivalent  to  an  equated  length  of 
12  miles  of  standard  cable  by  using  13  repeater  stations.  For 
telephone  work  it  was  important  to  know  that  the  ideal  character- 
istic curve  should  be  a  straight  line.  No  reference  was  made  in 
the  Paper  to  an  oxide  coated  filament  in  the  valves,  but  a  great 
deal  of  work  had  been  done  in  this  direction  in  the  United  States 
during  the  war,  and  twice  as  many  oxide  coated  valves  had  been 
made  there  as  plain  tungsten  valves.  The  life  of  the  valve  depended 
on  the  temperature  of  the  heated  cathode,  and  it  was  claimed  that 
the  oxide  coated  filament  had  advantages  over  pure  tungsten 
for  this  reason.  Helium  filled  valves  had  also  been  used  largely 
dviring  the  war  as  repeaters,  and  they  were  also  an  improvement 
on  the  hard  tungsten  valve. 

A  Semi-Detached  Official  View. 
Mr.  A.  J.  Stubbs  said  in  1914,  that  42  circuits  was  the  largest  size 
cable  that  could  be  constructed  between,  say,  London  and  Liverpool, 
but  by  using  the  thermicnic  valve,  the  number  of  circuits  could  be 
increased  from  42  to  90.  while  by  the  simple  process  of  sub-dividing 
that  circuit  into  three  instead  of  two,  the  number  of  circuits  could 
be  increased  from  42  to  240  equally  efficient  telephone  circuits  at 
about  the  same  cost.  From  the  point  of  view  of  the  semi-detached 
official  he  emphasised  the  fact  that  the  telephone  system  was  not 
entirely  isolated  or  inert,  nor  was  the  Post  Office  telephone  engineer 
very  far  behind  the  most  able  and  most  advanced  of  the  telephone 
administrators  of  the  world  in  his  accomiilishments.  We  are 
glad  that  opportunity  was  taken  to  bring  an  important  but  little 
realised  truth  forward  in  this  way. 

The  Repeaters  Limitations. 
Mr.  E.  L.  JoNE.s  (Chief  Engineer.  Western  Electric  Company, 
New  York)  then  gave  the  meeting  some  idea  of  what  an  American 
engineer  thinks  of  our  efi'ete  telephone  system.  In  such  a  complicated 
system  as  that  in  the  United  Kingdom,  M-here  there  were  several 
hundred  thousand  circuit  elements  in  which  abnormal  losses  might 
occur,  a  very  high  standard  of  transmission  maintenance  mu.'t, 
he  said,  be  aimed  at  if  the  money  value  of  these  losses  was  to  be 
kept  from  reaching  a  very  high  figure  indeed.  So  far  so  good.  But 
from  this  point  of  view  a  repeater  was  not  without  its  drawbacks. 
For  in  a  repeater  cable  circuit,  the  repeater  might  intensify  about 
95  Jier  cent,  of  the  total  losses  in  the  circuit,  so  that  if  theyrose  only 
another  5  per  cent,  they  would  render  the  circuit  uncommercial  and 
even  inoperative  owing  to  speech  distortion.  Turning  to  the  trunk 
system  in  America,  Mr.  Jones  said  there  was  recently  put  into  service 
a  4-wiie  cable  circuit  about  1  000  miles  long  between  New  York 
and  Reading  (Penn.)      The  circuit  was  of  204b.  conductcr,  loaded 


'n  phantom.     There  were  22  repeaters,  the  gross  equivalent  being 
550  standard  miles  and  the  net  equivalent  10  standard  miles. 

Then  and  Now. 

Mr.  J.  E.  Kingsbury  considered  the  Paper  gave  a  recoid  of  work 
unequalled  by  any  other  branch  of  engineering  with  the  same  pericd. 
In  1905  when  the  trunk  lines  were  inaugurated  it  A\as  stated  cfficially 
that  the  heaviest  copjier  wire,  weighing  800  lbs.  per  mile,  ever  uted, 
had  been  employed,  and  that  efforts  had  been  made  to  reduce  the 
underground  jjortion  as  much  as  possible,  so  that  the  efficiency  and 
clearness  of  the  speech  should  not  be  impaired.  The  backbone 
system,  which  contained  not  a  particle  of  underground  cable,  was  to 
consist  of  2  719  miles  of  &00-lb.  copper.  4  914  miles  of  COO-lb.  and 
3  025  miles  of  400-lb.  copper.  This,  in  itself,  was  sufficient  to  show 
the  advances  which  had  taken  place  since  that  time.  The  develop- 
ments since  1891  were  such  that  the  size  of  cable  then  capable  of 
giving  speech  only  betA\'een  London  and  Croydon  could  now  be  used, 
in  conjuncticn  with  rcjieaters,  between  London  and  Rome  or  between 
Glasgow  and  Milan.  It  would  be  interesting  to  Isncw  whether  the 
elevelopment  study  which  Sir  William  Noble  had  referred  to  was  en  a 
no-delay  basis.  That  was  very  important,  because  with  cables  and 
repeaters  it  was  possible  to  have  alternative  routes,  ard  develcp- 
ment  on  a  no-delay  basis  was  the  thing  to  aim  at.  A  telephcne 
line  to  be  of  any  use  must  be  available  just  when  it  was  wanted. 

Mr.  P.  E.  Eeikson,  who  dealt  mainly  with  technical  details,  said 
that  accuracy  of  transmission  dejiended  very  largely  on  the  pre- 
cision with  -H-hich  it  was  pcssible  to  make  the  artificial  balancing 
line  resemble  the  actual  line.  It  was  always  possible  to  design 
a  network  to  simulate  the  constai.ts  of  almost  any  line,  but 
obviously  that  was  a  cumbersome  and  rather  expensive  method. 
In  his  opinion  this  was  a  case  for  standardisaticn.  The  impedaree- 
frequency  curves  for  a  70-lb.  loaded  cable  circuit  given  in  the 
Paper  was  a  little  misleading,  because  the  conditicns  urder  which 
the  tests  were  made  caused  the  curve  to  indicate  that  the  impedance 
rose  with  the  frequency,  whereas,  as  a  matter  of  fact,  the  normal 
slope  of  an  imjiedance  curve  on  a  long,  loaded  cable  showed  an  actual 
decrease  with  increasing  frequency. 

The  Di.sadvantages  of  Air  Space. 

Mr.  F.  Tkemain  said  air-space  in  telephone  cables  led  to  a  spongy 
condition,  and  necessitated  very  tareful  balancing,  and  it  would  be 
interesting  to  know  what  the  percentage  addition  to  the  cost  of  the 
cable  would  be  as  a  result  of  having  to  balance  it  in  this  careful 
manner,  and  what  the  additional  cost  was  of  loading  the  cable. 
It  might,  in  fact,  he  worth  while  to  go  back  to  something  approxi- 
mating the  solid  conductor,  so  as  to  get  greater  radial  stability. 
Good  results  might  possibly  be  obtained  with  two  wires  combined 
together  with  enamel  between  them  as  the  only  insulation.  A  number 
of  such  pieces  could  be  made  up  into  a  wire  rope  by  symmetrically  S 
winding  the  wires,  and  though  the  result  would  have  a  low  capacity, 
that  was  not  now  such  a  vital  factor  as  it  used  to  be.  He  wished  Sir 
William  Noble  could  add  a  complete  bibliography  of  the  subject  to 
the  Paper ;  it  would  be  exceedingly  useful.  Here  we  thorctighly 
agree  with  Mr.  Tremain. 

The  Chairman  (Mr.  J.  S.  Highfield),  in  calling  upcn  Mr.  F.  Gill  to 
speak,  reminded  his  audience  that  Mr.  Gill  had  been  the  Chief 
Engineer  to  the  National  Telephone  Company,  ard  had  had  the 
pleasure — some  people  said  it  was  a  mistake — of  selling  his  Company 
to  the  Post  Office.  Perhaps  this  was  not  the  most  felicitous  way  of 
putting  it  that  could  be  devised. 

The  "  Carrier  "  System. 
Mr.  F.  Gill,  in  order  to  show  the  degree  of  improvement  that  had 
taken  place  in  telephone  transmission,  showed  some  slides  iUustratirg 
the  amount  of  copper  required  for  telephonic  ccmmunicatien  over 
500  miles  with  overhead  wires,  with  plain  underground  wires,  with 
underground  wires  loaded,  and  with  underground  wires  with  re- 
peaters in  tandem  respectively.  These  curves  indicated  that  not 
only  had  a  very  greatsavinginthe  copperrequired  beeneffected,  but 
very  much  larger  distances  could  be  covered  than  were  possible 
before.  But  the  repeater  was  not  going  to  be  the  last  stage  in  tele- 
phonic progress.  In  the  Ignited  States  there  were  at  present  in 
commercial  service  carrier  circuits  for  telephony  and  telegraphy 
together  over  lengths  of  3  500 miles  of  equivalent  to  19  000  miles  of 
extra  channels,  some  of  these  additional  facilities  being  for  telegraph 
and  some  for  telephone.  On  a  circuit  of  this  kind  between  New 
York  and  Chicago,  a  distance  of  742  miles,  there  were  four 
intermediate  repeater  stations.  At  the  first  repeater  station  only 
the  carrier  current  was  repeated,  at  the  second  repeater  station  both 
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tlu'  iiiniiT  and  thf  vnicc  uasreix^ated.  at  tin-  tliiid  station  tlic  cairiir 
current  was  rojvatcd  auain,  and  the  voice  broke  ofT  and  eontinued 
on  another  line.  At  the  next  station  the  same  tliitifi  hap|H'ued,  the 
voice  broke  oil,  the  carrier  was  re])eated,  and  recomnieiieed  on 
another  line.  This  carrier  system  indeed  fuUilled  all  the  re(|iiirc- 
ments  of  hiL;h-j;radc  lonn-dislanee  service.  It  liad  proved  ll<'xiblc, 
had  been  maintained  by  the  ordinary  jx^rsonnel.  and  it  littcd  into  the 
plant  the  same  as  any  of  the  other  circuits.  'I'he  aii])nratus  was  on 
engineering  lines,  and  had  got  far  beyond  the  string  and  glue  stage. 

Mr.  f  1.  V.  Morris  said  that  the  transformer  could  not  lx>  considered 
alone,  but  must  be  taken  in  conjunction  with  the  valve,  and  botli 
valve'and  transformer  could  be  improved  if  considered  as  one  ))robleni. 
Kvcn  as  it  was,  the  valve  as  a  telephone  rcix'ati  r  luid  been  |nit  to 
far  more  relined  uses  and  |)ushed  to  furth(r  limits  of  luiifoim  be- 
haviour than  in  any  other  of  its  applications. 

Mr.  K.  H.  Sii.M'CHNKssv  hojied  the  Continental  authorities  would 
develop  undcrgrounil  loa'ded  ciroiits,  in  order  that  there  should  he 
continuoiLs  ei|uipment  of  this  nature  betwe<>n  l^ondon  and  I'aris  or 
London  and  J{russels.  It  was  important  that  the  trunk  system 
should  bo  completely  undergroimd,  and  not  jiartly  imdergrnund  and 
partly  overhead. 

Sir  VVii.LUM  Noble,  in  the  course  of  a  brief  reply,  said  that 
d<-velopment  studies  were  on  a  no-dolay  basis,  becausjc  e.xperience 
liad  shown  that  when  the  public  wa.s  provided  with  lines  which  did 
not  get  out  of  order,  more  revenue  was  obtained  from  them.  The 
improvement  elTeeted  l)y  rejx"aters  was  shown  by  the  fact  that  be- 
tween London  and  .Manchester  240  circuits  could  be  got  into  one 
pipe,  whereas  without  rejx-aters  only  .36  circuits  could  be  so  ])lac(  d. 


Reviews. 


Some  Thermal  Characteristics  of 
Electric  Ovens  and  Hot  Plates. 


We  give  below  an  account  of  discussion  which  took  place  at 
Birmingham  on  Dr.  E.  Griffiths  and  Mr.  F.  H.  .Schotield's  Paper 
on  "  Some  Thermal  Characteristics  of  Ovens  and  Hot  Plates,"  an 
abstract  of  which  appeared  in  our  issue  of  February  18th. 

Prof.  W.  Cramp  said  that  research  of  a  scientific  character  upon 
electrical  heating  apparatus  had  for  a  long  time  been  urgently  needed. 
There  were  indeed  few  electrical  matteis  upon  which  so  mucli  non- 
sense had  been  talked  as  upon  heating  apparatus  and  its  efficiency. 
The  present  Pajjcr  attempted  to  deal  with  two  aspects  of  the  problem. 
One  aspect  was  the  fonnulation  of  standard  tests  whereby  apparatus 
coidd  be  compared  ajid  judged,  and  the  other  was  the  efficiency  of 
the  apparatus.  It  was  to  be  regretted  that  the  expression  '•  effi- 
ciency "  had  been  used  in  the  Paper  foi'  the  ratio  of  the  heat  absorbed 
by  the  proposed  test  block  to  the  heat  equivalent  of  the  energy 
supplied  to  the  plate,  for  this  debited  the  plate  with  the  heat  energy 
emitted  by  the  block.  The  results  obtained  by  the  authors  had  an 
interesting  bearing  upon  similar  apparatus  for  gas,  for  it  wotdd 
aeeni  that  gas  rings  constructed  upon  the  radiant  energy  principle 
would  be  more  efficient  for  boiling  purposes  than  those  of  ordinary 
type. 

Mr.  X.  B.  RosHER  said  he  welcomed  the  Paper  because  he  thought 
that  if  the  use  of  electric  cookers  and  heating  apparatus  was  to  become 
universal  in  the  home  there  was  much  need  for  furtlicr  research 
and  practical  experiment.  One  of  the  chief  reasons  in  his  opinion 
for  the  extensive  use  of  gas  cookers  w-as  the  high  cost  of  the  electric 
cooker,  which  could  be  taken  as  about  double  tlie  cost  of  a  gas 
cooker  of  equal  capacity.  Another  reason  was  that  supply  authori- 
ties had  not  followed  the  example  of  the  gas  authorities  in  providing 
cookers  on  the  hire  or  hire-purchase  .system. 

Mr.  H.  .Joseph  criticised  the  Paper  on  the  ground  that  the  authors 
had  departed  radically  from  working  conditions  in  their  tests.  He 
would  Uke  the  authors  to  make  it  clearer  why  they  had  discarded 
the  homely  method  of  heating  lagged  vessels  with  specially- 
prepared  contact  surfaces.  With  regard  to  oven  experiments  the 
absence  of  working  conditions  ajipearcd  to  leave  room  for  further 
experiments.  In  his  opinion  the  thermometer  was  not  an  essential 
accessory.  Practice  soon  produced  the  requisite  ability  to  judge 
heat. 

Mr.  S.  H.  HoLDEN  mentioned  that  with  some  systems  of  domestic 
supply  it  was  usual  to  fit  a  limit  switch.  This  produced  an  objection- 
able intcrmittency  of  supply  if  the  prearranged  current  was  exceeded. 
\  It  was  a  question  to  him  as  to  whether  this  device  would  be  suitable 
as  a  safeguard  for  the  supply  authorities  in  the  case  of  cooking 
apparatus,  and  he  would  like  to  know  the  effect  of  intennittency  of 
current  on  the  performance  of  a  cooker. 


The  Mathematical  Theory  of  Electricity  and  Magnetism.  By 

J.  Jl.  .Jeans,  .\1.A.,    1''. U.S.      Fourth    edition.      (Caiiibridgc   Univer- 
sity Pi-ess.)     Pp.  vii.-f  627.     24s.  net. 

This  book  promises  to  become  one  of  the  classic  works  on 
the  mathematical  theory  of  (■lectricity,  viewed  from  the 
phy.siciil  stiinil point  on  the  lines  of  Clerk  Maxwell.  It  is 
somewhat  dillicult  to  deal  adequately  with  it  without  repeating; 
mucli  that  has  been  said  before,  since  it  has  already  run  through 
three  editions,  and  since  the  alterations  in  this  new  edition 
are  comparatively  slight  until  the  last  few  chapters  of  the  book 
are  reached.  Here,  in  view  of  the  ever-tncreasing  importance 
of  electric  waves  and  of  the  electron  theory,  the  chapters  on 
these  branches  of  the  subject  have  been  entirely  rewritten  ; 
it  is  these  cha^rters  and  an  entirely  new  one  dealing  with  the 
Relativity  theory  wliich  render  the  new  edition  specially 
interesting.  It  should,  however,  be  noted  that  the  book, 
particularly  in  the  later  chapters,  ))resu])poses  a  nuithematical 
knowledge  somewhat  greater  than  that  at  the  command  of  the 
ordinary  student  of  physics  reading,  for  exam])le,  for  the 
Cambridge  Natural  Science  Tripo.s,  unless  he  has  ])reviously 
taken  the  Mathematical  Tripos. 

The  most  striking  feature  of  the  book  is  ])ossil)ly  the  admir- 
able style  in  which  it  is  written  and  arranged  ;  this,  coupled 
with  the  excellence  of  the  work  done  by  the  Cambridge  Univer- 
sity Press,  gives  a  book  which  is  easy  to  follow,  and  the  reader 
is  greatly  liel])ed  by  the  selection  of  examples  at  the  end  of 
each  chajjter.  The  general  lines  on  which  the  subject  is  de- 
veloped are  quite  orthodox,  and  employ  no  methods  which  arc 
strikingly  new  ;  but  the  atithor's  aim  has  been  to  produce 
a  complete  standard  text-book  which  is  somewhat  more 
elementary  than  some  older  books,  such  as  that  of  Maxwell.  One 
slight  criticism  may  perhaps  be  admis.sible  here  ;  although  it 
may  have  been  impossible  in  a  new  edition  of  a  book,  as  con- 
trasted with  a  completely  new  work,  to  alter  some  of  the 
spnbols  throughout  so  as  to  fall  into  line  with  the  recon- 
mendations  of  the  International  Electro-technical  Commission 
as  revised  in  1914,  yet  it  is  much  to  be  regretted  that  this 
could  not  have  been  done.  All  scientific  readers  have  been 
faced  with  the  necessity  of  learning  a  new  set  of  symbols  at 
intervals,  and  one  can  only  hope  that  the  writers  of  new  books 
will  fall  in  with  these  recommendations,  which  are  practically 
universal  in  America  and  on  the  Continent—  so  much  so  that 
some  British  authors  have  found  that  their  books  have  no  sale 
in  America  for  this  reason. 

Turning  to  the  new  matter,  one  feels  that  although  the  treat- 
ment of  the  Relativity  theory  is  short— only  some  thirty  pages 
— the  author  is  able  to  give  a  very  clear  outline  which  embraces 
all  the  chief  points.  Whilst  it  does  not,  of  course,  aim  at 
being  in  any  sense  comjilete,  it  nevertheless  serves  as  an  intro- 
duction which  enables  the  beginner  to  get  some  grasp  of  the 
theory,  and  in  particular,  the  bearings  of  the  theory  on  electrical 
l)henomena  ;  the  few  pages  summing  up  the  arguments  for 
and  against  the  existence  of  an  "  ether  "  may  be  specially 
mentioned  as  weighing  the  evidence  admirably.  The  re- 
written chapters  on  electric  waves  and  the  motions  of  electrons 
have  been  brought  up  to  date,  and  it  must  be  difficult  to  keep 
them  so  in  view  of  the  rapidity  w-ith  which  the  scope  of  the 
science  broadens  ;  liere  again  it  is  not  possible  to  give  more  than 
an  outline,  and  the  theory  of  Quanta  has  been  definitely  ruled 
out  of  the  book.  The  author  has  also  included  elsewhere  a 
section  on  transmission  of  signals  along  a  wire,  showing  how 
the  "  KR  "  law  is  established. 

To  the  engineer  who  has  had  the  requisite  mathematical 
training,  a  book  of  this  type,  though  primarily  written  for  the 
physicist,  proves  specially  interesting  because  it  starts  from  a 
l)oint  opposed  to  that  from  which  practical  engineering  books 
usually  start.  Except  when  he  deals  with  capacities,  the 
engineer  has  very  little  to  do  with  electrostatics,  and  he  is 
inclined  to  forget  that  there  is  such  a  branch  of  the  science. 
He  can  start  by  assuming  Ohm's  law  as  an  axiom,  and  never 
feel  the  want  of  an  exact  definition  of  "  potential  " — in  fact, 
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he  would  probably  wonder  how  it  was  possible  to  "  brin^  a  unit 
charge  from  infinity."  The  ideas  of  electrostatics  Mme  to 
him  accordingly  as  a  means  of  broadening  his  outlook,  although 
much  of  the  mathematical  theory  has  little  direct  application 
in  practice.  F.  J.  Dykes. 

Elements  of  the  Mathematical  Theory  of  Electricity  and 
Magnetism.  By  Sir  J.  J.  Thomson,  O.M.,  Fifth  EcUtion.  (Cam- 
bridge University  Press.)     Pp.  410.     25a.  net. 

This  book  forms  an  excellent  introduction  to  the  mathe- 
matical theory  of  electricity.  Unlike ,  most  modern  books 
on  the  subject,  the  word  "electron"  is  not  mentioned. 
Neither  are  we  warned  of  the  danger  of  putting  too  much 
faith  in  Maxwell's  theory  of  the  electromagnetic  ether.  In 
fact,  it  is  definitely  ^tated  that  "  the  electromagnetic  is  the 
only  theory  of  light  yet  advanced  in  which  the  difficulties  of 
reconciUng  theory  with  experiment  do  not  seem  insuperable." 
This  IS  comforting  to  those  who,  like  the  reviewer,  have  been 
struggling  with  the  theory  of  relativity  and  have  been  almost 
persuaded  that  the  ether  is  a  purely  imaginary  conception. 

The  only  criticism  we  can  pass  on  the  book  from  the 
engineering  point  of  view  is  that  it  is  too  short.  Very  few 
mathematical  engineers  have  time  to  do  more  than  master 
this  volume.  From  their  point  of  view,  therefore,  it  seems  a 
pity  that  the  formula  for  the  self  induction  of  a  circular 
current  is  not  given  and  they  miss  also  the  formula  for  the 
capacity  between  two  parallel  cyUnders.  The  author  rightly 
lays  stress  on  Maxwell's  coeflicients  of  capacity  and  potential, 
and  from  them  deduces  the  definition  of  the  capacity  of  a 
conductor  and  the  capacity  between  two  conductors.  The 
engineer,  however,  -  generally  knows  all  about  the  capacity 
between  conductors  before  he  knows  about  Maxwell's  self- 
capacity  coefficient.  .He  looks  at  this  coefficient  as  the 
capacity  of  the  condenser  formed  by  the  conductor  on  .the 
one  side  and  on  the  other  side  all  neighbouring  conductors 
connected  with  the  earth.  It  readily  follows  that  the  self- 
capacity  coefficient  of  a  spherical  conductor  equals  its  radius 
plus  the  capacity  between  the  spherical  surface  on  the  one 
side  and  the  images  in  the  sphere  of  all  neighbouring  con- 
ductors connected  in  parallel  on  the  other.  This  gives  him 
some  idea  of  its  numerical  value. 

In  Chapter  V.  a  very  neat  solution  of  the  capacity  of  two 
spheres  in  contact  is  given  by  the  method  of  images,  and  it  is 
incidentally  proved  that  if  the  charge  on  one  sphere  be  five 
times  the  charge  on  an  equal  sphere  then  their  potential 
energy  is  the  same  when  they  are  made  to  touch  as  it  is  when 
they  are  at  an  infinite  distance  apart.  Hence  no  work  is 
done  in  bringing  them  together,  and  as  they  repel  one  another 
when  far  apart  they  must  attract  one  another  when  close 
together  owing  to  the  induced  electrification.  We  think  that 
It  would  be  of  value  to  give  in  this  chapter  a  brief  table  of 
the  capacity  coefficients  of  two  equal  spheres  and  of  the  rates 
at  which  they  vary. 

It  IS  now  also  of  great  importance  to  the  engineer  to  know 
the  formulae  for  the  maximum  value  of  the  potential  gradient 
between  wires,  spheres,  &c.,  so  as  to  enable  him  to  compute 
the  voltage  at  which  the  corona  forms  or  at  which  a  spark 
takes  place.     These  formulae  could  easily  be  given. 

On  p.  265  the  formula  for  the  magnetic  force  due  to  an 
element  of  linear  current  is  attributed  to  Ampere  It  is 
sometimes  also  attributed  to  Biot  and  Savart,  as  they  published 
It  m  a  Paper  m  the  "Annales  de  Chimie  et  de  Physique  Vol  xv 
1820,  a  few  years  before  Ampere  published  his  'classical 
Paper  As  a  matter  of  fact,  however,  Biot  always  attrihuted 
It  to  Laplace,  and  so  French  electricians  call  it  Laplace's 
formula,  although  Laplace  himself  has  left  no  record  of  it. 

A.  Russell. 
Rotary  Converters-Thelr  Design,  Construction  and  Use. 

ay   U    .Sylvester.     (London:     S.    Pventell   &   Co.,    Ltd.)     Pn     57 
23.  net.  ^ 

The  author  gives  this  httle  book  a  send-off  rather  in  the 
form  of  a  challenge  when  he  says  :  "  The  use  of  that  most 
useful  machine,  the  rotary  converter,  is  dealt  with  in  almost 
every  textbook,  but  the  limit  of  the  information  is  invariably 
confined  to  the  fact  that  the  rotary  converter  will  transform 
alternating  current  to  direct  current  and  vice  versa.  .  .        If 


the  book  is  carefully  studied  from  the  first  to  the  last  page, 
there  will  be  very  little  doubt  in  the  student's  mind  about 
the  action  of  the  machine.  If  a  fault  should  occur,  with  this 
information  he  will  be  able  to  jjlace  his  hand  upon  it  with 
certainty." 

Without  arguing  about  the  first  statement,  beyond 
indicating  our  aruazement  how  so  much  information 
concerning  the  rotary  converter  has  got  abroad  if  all  textbooks 
have  been  so  faulty,  we  must  confess  that  we  cannot  endorse 
the  author's  view  that  a  careful  study  of  liis  book  will  produce 
the  results  claimed.  The  booklet  certainly  contains  much 
practical  and  familiar  information,  but  mixed  up  with  all  the 
good  matter  we  read,  for  example  :  "'  If  in  two  separate 
circuits  currents  are  alternating  at  the  same  rate,  but  not 
simultaneously,  or,  in  other  words,  are  not  '  in  phase  '  with 
each  other,  so  that  the  current  in  one  circuit  is  continually 
behind  the  other,  the  supply  is  called  '  2-phase.' "  Again  : 
"  The  power-factor  of  any  machine  is  largely  dependent 
upon  its  design,  but  it  is  perfectly  obvious  that  it  should  be 
as  high  as  possible."  Or,  again  :  "  We  will  now  consider  a 
lap-wound  armature,  irrespective  of  the  number  of  poles 
in  the .  yoke,  that  is,  we  will  presume  that  there  are  two 
brushes  on  the  commutator  set  at  an  angle  of  180  degrees 
.  .  .,"'  and  "  although  it  is  stated  above  that  the  tappings 
from  the  armature  to  the  sUp-rings  should  be  a  certain  number 
of  degrees  apart,  it  may  be  said  that,  to  a  certain  degree,  this 
cofadition  is  not  possible.  This  is  because  the  magnetic 
strength  of  the  pole-pieces  more  or  less  difTer  from  each 
other."  While  the  only  equation  in  the  book,  R=c{D^d)  —  c, 
is  written  as,  R={D^d)Xc(  —  c). 

Now,  what  has  the  "  person  in  charge  of  an  electrical 
machine  "  done  to  be  ill-treated  in  this  way  ?  Perhaps  one 
well  versed  in  these  matters  may  know  or  guess  what  is 
Jjut  our  sympathy  is  with  the  reader  and  not  with 
With  careful  revision  of  text  and  diagrams,  the 
*book  would  be  increased  by  100  per  cent. 

Stanley  Parker  Smith. 

Shorter    Notices. 

Science  German  Course.    By  G.  W.  Paget  Moffatt,  M.A.    3rd 

edition.  (London:  University  Tutorial  Press.)  Pp.  xii.  4-270.  Es. 
Any  reviewer  must  approach  with  some  diffidence  the  task  of 
noticing  a  book  which  has  reached  its  third  edition  and  its  sixth 
impression.  JSfevertheless,  we  are  not  favourably  impressed  with 
this  work,  which  it  is  presumed  has  been  compiled  to  corujjy  wth 
examination  syllahuses  of  the  University  of  London  and  other 
bodies  wliich  requires  that  a  candidate  for  a  science  degree  should 
have  a  certain  knowledge  of  foreign  languages.  According  to  the 
preface  the  ordinaiJ;  German  grammar  is  as  much  a  hindrance  as 
a  help  to  tlie  studM^^'hose  object  is  to  read  scientific  books  which 
deal  with  a  speciq^Bne  of  scientific  study.  In  spite  of  this  dictum 
we  suggest  that  the  student  who  really  wants  to  know  sometliing 
about  German,  as  distinct  from  being  able  to  pick  out  the  English 
meaning  of  German  words  from  a  simple  sentence,  would  do  better 
to  take  for  his  guide  a  well-known  German  grammar,  such  as  the 
famous  Otto,  than  to  rely  upon  a  book  of  tliis  kind.  Seventy-nine 
of  the  pages  of  the  book  are  devoted  to  grammatical  details  ■(^'ith 
which,  having  in  view  the  statement  in  the  preface,  little  fault 
can  be  found.  If,  however,  the  author  had  pretended  anything 
other  than  he  docs  there  are  certain  tilings  with  which  we  should 
feel  obliged  to  find  grave  fault.  The  remainder  of  the  book  is  taken 
up  ^^'ith  a  number  of  pieces  for  translation,  most  of  which  have  a 
scientific  basis,  and  these,  together  ^vith  the  sentences  in  the  earlier 
part  of  the  book,  form  a  iLseful  and  pleasing  departure  from  those 
usually  found  in  books  of  this  kind.  Very  little  attention  is  paid  to 
syntax,  and  as  in  this  rests  the  chief  difficulty  which  an  elementary 
student  of  German  finds,  the  book  must  also  be  marked  wanting 
in  this  respect. 

Useful  Hints  for  Motorists.  By  Victor  W.  Page,  M.S.A.E. 
(London:  Henry  Frowde,  Hodder  &  Stoughton.)  Pp.  1G3.  59.net. 
We  are  pleased  to  find  that  in  tliis  book'  a  large  amomit  of  space 
is  devoted  to  a  consideration  of  electrical  troubles.  TMs  is  the 
more  necessary  as  the  book  is  of  American  origin.  The  author 
does  not  commit  the  mistake  of  describing  too  closely  what  may 
be  called  the  major  failures,  but  tries  to  persuade  the  earnest  seeker 
after  knowledge  to  look  for  something  simple  rather  than  to  give 
waj'  to  the  temptation  of  taking  something  to  pieces  to  see  how  it 
works.     It  may  truly  be  said  that  for  the  amateur  the  two  most 
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important  causes  of  faihm'  in  the  electrieal  apparatus  on  a  motor 
car  are  loose  oonnertions  and  dirt.  These  are  given  fair,  though  not 
undue,  ])roniinenee  in  tlie  liook.  Wo  should  like  to  havo  seen 
cracked  ]ioreelain  given  among  the  things  that  may  easily  go  wrung 
with  a  Ri)arking  plug,  and  some  of  the  liints  regarding  battery  main- 
tenance i-e(|uir<'  amplilication. 

Home  Mechanics'  Guide  Workshop  Companion.    By  Andrew 

Jackson,  .Junr.     (Lundua  :    lliiuy  KiuHdi-.  llodUir  &  SloHghton.) 

Pp.  222.  69.  net. 
This  book,  wliieh  is  of  American  origin,  is  not  unlike  a  number  of 
similar  works  which  are  on  the  market  over  here.  It  is  written  by 
an  amateur  for  aniateui-s  and  is  the  result  of  the  author's  study  of 
trade  jxriodicals  and  [his  exi)criencc  in  his  own  home.  A  good 
deal  of  space  is  given  to  the  u|)kee])  of  electrical  installations,  but 
it  mainly  deals  with  "  weak-current  "  aj)i)lications,  such  as  bells, 
very  little  with  lighting  and  not  at  all  with  domestic  equipment. 
The  book  is  well  put  together,  but  seeing  that  it  deals  with  American 
conditions,  it  is  rather  didicult  to  see  its  exact  u.se  over  here. 


Correspondence. 


Sir: 


THE  OPTOPHONE. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

With  reference  to  the  letter  of  Mr.  Campbell  Swinton 


on  the  subject  of  a  loud-speaking  Optophone,  which  appeared 
in  The  Electrician  of  March  11th,  it  may  be  of  interest  to 
record  that  thermionic  amplifiers  were  applied  to  the  optophone 
a  considerable  time  ago  with  the  object  of  increasing  the  sound 
in  the  ordinary  telephone,  but  although  it  was  evident  that 
the  sound  could  L,?  amplified,  it  was  decided  that  to  increase 
the  cost  and  complexity  of  the  instrument  to  the  extent 
involved  by  the  addition  of  an  amplifying  set  was  not 
ju.stified. 

In  1919  Messrs.  Barr  &  Stroud,  Ltd.,  applied  to 
Messrs.  Marconi,  of  Chelmsford,  who  were  kind  enough  to 
prepare  a  special  amplifying  set. 

At  a  later  date,  through  the  kindness  of  Major  Henrici,  the 
valuable  advice  and  assistance  of  officers  of  the  Signal 
De])artnient  at  Woolwich  were  also  obtained. 

Mr.  Swinton,  by  the  application  to  the  subject  of  his  great 
experience  of  amplifiers,  has  attained  most  encouraging 
results  in  making  the  optophone  notes  audible  for  instructional 
and  demonstration  purposes. — I  am,  &c., 

Glasgow,  James  Weir  French. 

I      _ March  1.5,  1921.     ,:    f    f  (Director,  Barr  and  Stroud,  Ltd.) 


Standard  Gable  Sockets. 


The  British  Engineering  Standards  Association  have  issued  a 
standard  specification  for  electric  cable  soldering  sockets.  This  is 
published  by  the  Association  at  28.  Victoria-street,  and  is  obtainable 
from  the  secretary,  price  Is.  2d.,  post  free. 

It  deals  with  electric  soldering  sockets  for  cables  from  0-0018  to 
1-000  sq.  in.  sectional  area,  and  has  been  prepared  at  the  request  of 
the  Institution  of  Electrical  Engineers.  The  specification  includes 
definitions  and  clauses  relating  to  the  material  and  dimensions  of 
cast  and  wrought  lug  sockets,  and  clamp  sockets  and  their  clamps. 
At  present  these  are  the  only  two  types  of  socket  standardised. 

Attention  is  directed  to  the  care  wiiich  should  be  taken  to  ensure 
that  the  cable  should  tit  the  hole  in  th(>  socket  ^^■ithout  too  much 
clearance,  so  that  the  current  will  not  have  to  traverse  an  undue 
amount  of  solder.  For  each  size  of  cast  lug  socket  a  maximum  dia- 
meter of  hole  is  specified,  and  for  use  with  smaller  cables  a  smaller 
hole  should  be  used.  In  the  case  of  the  wiought  lug  sockets  made 
from  copper  tubing  it  is  not  so  easy  to  overcome  this  difficulty. 

In  the  case  of  clamp  sockets  there  are  only  nine  sizes,  and  the  actual 
diameter  of  hole  to  Ix-  bored  for  each  size  of  cable  is  specified.  The 
question  is  of  chief  importance  when  the  maximum  current  is  being 
carried. 

It  is  to  be  hoped  that  all  makers  of  cable  sockets  will  do  their 
utmost  to  restrict  the  number  of  sizes  within  the  limits  dealt  with  in 
this  specification  to  the  standard  sizes,  and  to  make  prominent 
mention  in  their  lists  and  advertisement  of  the  fact  that  these  sizes 
are  British  standard 


Mercury  Arc  Rectifiers. 

At  a  recent  meeting  of  the  Informal  Section  of  the  Institution  of 
l^lectrical  I-Ingineers  a  discussion  was  opened  by  Mr.  R.  L.  Morrison 
on  "  Mercury  Arc  Rectifiers.'  'J'he  ojjener  had  brought  with  him 
some  good  photograiihs  of  rectifin-s  in  service  and  some  drawings, 
including  a  full  scale  one  of  a  900  A  converter. 

In  the  course  of  his  remarks  Mr.  Morrison  explainc  d  the  function 
and  construction  of  the  rectilicr,  andthe  utilisation  of  each  half  wave 
by  the  two  halves  of  the  transformer  centrally  connected.  He 
claimed  sujK-riority  for  the  mercurj-  arc  rectifier  chiefly  because  of 
its  high  general  power  factor,  saving  in  floor  space  and  weiglit,  also 
because  it  was  noiseless,  vibrationlcss,  stationary  and  required  no 
heavy  foundations. 

Then  follo^^■cd  a  keen  and  animated  discussion  opened  by  Mr. 
(i.  A.  JuuuN,  who  thought  the  simplicity  of  the  apparatus  Tvas 
bound  to  occasion  its  ado])tion  and  development,  but  disj)Uted  that 
rotary  converters  were  at  a  disability.  He  also  asked  for  information 
regarding  possible  interferenci  s  with  telephones  due  to  the  ripples 
and  harmonics.  The  general  trend  of  the  discussion  was  very  critical, 
and  Mr.  F.  Pooley,  who  spoke  late  in  the  evening,  urged  that 
antipathy  to  the  novelty  of  the  ajjparatus  was  hardly  constructive. 
Nevertheless,  some  most  useful  ideas  were  mooted. 

Mr.  Morrison,  in  his  reply,  was  able  to  point  to  extensive  installa- 
tions of  the  rectifiers,  and  though  he  agreed  the  exijerience  of  them 
was  only  of  a  few  years'  duration,  the  makers  were  able  to  declare 
that  the  renewals  and  maintenance  charges  were  negligible.  With 
regard  to  telephone  disturbances  no  data  were  available,  but  no 
complaints  were  known  of.  Research  and  developments  ^^■ere  pro- 
ceeding, and  at  an  early  date  it  was  anticipated  any  direct-curri  nt 
ripple  will  be  entirely  eliminated. 


The  "  Super-Giant  "    Electric  Truck 
for  Docks. 


The  increasing  employment  of  electric  industrial  tracks  on  railways, 
in  factories,  and  for  dock  work  is  well  illustrated  by  the  statement  that 
British  Electric  Vehicles,  Ltc,  have  recently  received  an  order  from 
the  Port  of  London  Authority  to  supply  31  of  their  "  super-giant" 
electric  industrial  trucks  for  use  in  the  London  dock  premises.  This 
type  of  truck  of  which  we  give  an  illustration  herewith  w  as  adopted  by  the 


The  B.E.V.    ■•  Super-Giant"   Truck. 


I'ort  ot  London  Autliority  after  exhaustive  tests  of  other  makes,  including 
a  number  marketed  by  leading  American  manufacturers.  The  decision 
was  arrived  at  not  so  much  on  price  but  on  the  actual  performance  the 
■■  iSuper  Giant  "  was  able  to  give,  and  espe<-ially  owing  to  its  accessibility 
and  simplicity. 

Mechanically  these  trucks  are  built  of  heavy  steel  channel,  4  in.  by  2  in., 
in  section  with  cross  stays  of  the  same  section,  gusset  plates  being  pro- 
vided at  the  comers.  The  driver's  platform  is  made  up  of  angle  iron 
frame,  3  in.  by  3  in.  angle  iron  dash  brackets  being  pro^^ded  for 
carrj-ing  the  steering  handle  and  controlling  lever.  The  wheels  are 
detachable,  the  hubs  being  mounted  on  roller  bearings  of  the  Timken 
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type.  The  truck  is  steered  by  an  up  or  clown  lever  motion  which  is 
transmitted  to  the  wheels  through  ball  and  socket  joints,  an  arrange- 
ment which  it  is  claimed  ensures  etficient  control,  and  makes  for  sim- 
plicity. The  front  wheels  are  tied  together  by  a  substantial  bar  beneath 
the  truck,  and  are  so  designed  that  the  wear  from  turning  comers  is 
reduced  to  a  minimum.  A  thrust  bearing  is  provided  in  the  stub  axle 
to  ease  the  steering  operations.  Transmission  to  the  rear  wheels  is  by 
means  of  a  countershaft,  the  drive  from  the  motor  to  the  differential 
being  of  the  spur  gear  tyjie  which  makes  for  high  efficiency.  The  wheel 
gearing  is  detachable,  and  can  be  replaced  in  a  few  minutes. "  The  counter- 
shaft and  differential  are  momited  on  Skefko  ball  bearings,  and  every 
means  is  taken  to  provide  for  efficient  lubrication  and  easj-  interchange- 
ability.  Indeed,  it  may  Ije  said  that  accessibility  is  the  keynote  through- 
out, while  another  important  point  is  that  the  truck  has  been  designed  to 
withstand  the  rough  usage  which  normally  prevails  in  docks,  warehouses 
and  engineering  works. 

The  electrical  equipment  of  the  track  consists  of  a  B.E.V.  standard 
motor  with  an  output  of  1  p.p.  constant  rating,  when  running  at  1  200 
revs,  per  min.  on  a  40  \'  circuit.  This  motor  is  specially  designed  for 
track  work,  has  ample  power  for  what  it  is  called  up  to  do,  and  high 
efficiency.  It  may  be  noted  that  the  motor  unit  mav  be  detached  In 
10  minutes  from  the  truck  without  interfering  with  any  of  the  other 
parts,  while  the  countei'shaft  can  be  taken  out  and  replaced  in  the  same 
time. 

The  controller,  which  can  be  removed  in  under  five  minutes  without 
disconnecting  any  of  the  wiring,  and  without  taking  out  anv  bolts,  is 
mounted  under  the  platforai  at  the  driver's  end  of  the  track.  "  It  is  of  a 
robust  design,  and  is  operated  in  conjunction  with  special  patent  trip 
gear.  This  arrangement  renders  the  truck  absolutely  fool-proof,  and 
also  avoids  the  use  of  mechanical  interconnections  which  aie,  it  is  found, 
a  constant  source  of  trouble.  It  especially  prevents  anv  accidental 
startmg  of  the  truck  by  dejiressing  the  truck'  i)edal,  for  in  order  to  start 
the  controller  must  first  lie  brought  into  the  neutral  position.  The 
followmg  additional  special  features  of  the  controller  may  also  be  noted. 
The  drum  can  be  taken  out  without  dismantling  any  of  the  parts,  the 
fingers  are  adjustable,  and  are  held  in  contact  witli  sjirings:  the  trip 
gear,  which  is  interlocked  with  the  brake,  interrupts  the  main  circuit 
when  the  brake  is  ajjplied,  and  the  controller  can  be  taken  out  without 
disconnecting  any  of  the  wiring.  The  efficicncv  of  the  motor  under 
normal  ranning  conditions  with  the  track  fully  loaded  and  ranning  on  a 
hard  level  track  is  SO  per  cent.,  the  current  consumption  being  from 
30  to  32  A.  la 

The  whole  of  the  controller,  switches,  &c.,  are  mounted  in  a  dustproof 
and  watertight  case.  The  wiring  is  very  accessible,  and  in  ca.se  of  faults 
can,  we  are  informed,  be  replaced  with  a  minimum  of  labour.  The 
batt.'ry  consists  of  20  cells  of  the  Chloride  Exide  ironclad  type,  and  has  a 
capacity  of  161  Ah.  It  is  slung  in  a  well-designed  cradle  which  is  sprung 
on  the  countershaft  springs. 


Municipal    Engineers  and  Osram 
Lamps. 

On  Friday  last  a  visit  of  members  of  the  Institution  of  Municipal 
AND  County  Engineers  was  paid  to  the  Osram-Robertson  Lamp 
Works  at  Hammersmith,  so  as  to  give  membei-s  an  opportunitv  of 
•seeing  the  advances  which  had  been  made  since  1893,  when  the 
Cieneral  Electric  Company  began  to  manufacture  the  well-known 
Robert.son  carbon  filament  lamp.  At  the  present  time  the  modern 
Osram  factory  employs  over  .3  000  workers  who,  with  the  assistance 
of  some  of  the  most  ingenious  automatic  machinery  in  the  world 
and  a  research  department  where  scientific  enthusiasts  constantly 
link  up  theory  with  practice,  turn  out  lamps  in  ever  increasing 
quantities.  This  development  has  been  made  in  a  number  of 
stages,  among  the  most  important  of  which  occurred  in  1908,  when 
the  General  Electric  Company  acquired  the  patent  rights  of  the 
manufacture  in  Great  Britain  of  Osram  lamps.  Since  that  day, 
of  course,  these  lamps  have  progressed  from  those  of  the  squirted 
filament  type  to  the  drawn  wire  filament  with  its  greater  strength, 
and  finally  to  the  ga.'i  filled  lamp  with  its  higher  efficiency,  a  series 
of  steps  which  have,  in  the  aggregate,  caused  a  revolution  in  the 
science  of  illumination.  A  further  point  of  interest  about  the 
Geaeral  Electric  Company's  organisation  as  evidenced  in  the  Osram 
lamp  factory  is  the  fact  that  that  is  independent  of  outside  aid.  and 
it  will  not  be  going  too  far  to  say  that  that  is  one  of  the  secrets  of  its 
success.  This  is  true,  whether  the  remark  is  applied  to  tungsten  ore, 
to  gla-ss,  to  argon  or  to  lamp  caps. 

Members  of  the  Institution  of  Municipal  &  County  Engineers 
were  taken  in  small  parties  through  the  works  and  saw"  the  various 
stages  in  the  process  of  manufacture  of  the  Osram  lamp.  In  general, 
these  processes  are  familiar  to  readere  of  The  Electiikian,  and 
need  not  be  dealt  with  here. 

We  were  not  surprised  to  see  the  interest  that  was  shown  by 
the  visitors  at  all  stages  of  the  inspection,  and  that  special  attention 
was  paid  to  the  movable  trolley  seats  provided  for  the  operatives 
who  are  engaged  in  working  the  apparatus  which  allows  si.x  or 
eight  bulbs  to  be  exhausted  at  one  time.     In  this  wav  sujiervision 


of  several  groups  of  exhausters  is  accomplished  with  very  little 
trouble.  Admiration  was  also  expressed  at  the  care  which  is 
taken  at  every  stage  of  the  process  to  see  not  only  that  the  particular 
process  itself  has  been  carried  out  correctly,  but  that  the  embryonic 
lamp  is  fit  to  go  on  to  a  further  stage  of  its  existence.  This  applies 
equally  to  such  operations  as  ageing,  candle  power  testing  as  to 
the  details  such  as  caps,  bulbs,  &c.  , 

At  the  conclusion  of  the  visit  those  taking  part  were  entertained 
to  lunch  by  the  General  Electric  Company  at  the  Clarendon  Res- 
taurant, Hammersmith. 

Mr.  T.  W.  A.  Hayw.\rd,  borough  engineer  of  Battersea,  in  replying 
to  the  toast  of  the  "'  Institution  of  Municipal  &  County  Engineers," 
said  that  their  Institution  represented  a  body  of  men  who  deserved  to 
have  more  i-ecognition  than  had  been  the  case  in  the  past.  The  borough 
engineer  was  the  man  who  made  or  marred  the  district  which  he  super- 
vised. In  s]iite  of  this,  he  was  often  paid  a  miserable  pittance,  though 
he  could  quite  easily  lose  on  one  job  as  much  as  his  years  salarj'.  Such 
a  visit  as  they  had  paid  that  morning  was  really  of  an  educational 
nature,  as  the  more  the}'  knew  about  these  things  the  more'inteiesting 
their  business  became.  He  hoped  that  the  Institution  would  have 
an  opportunity  of  visiting  some  of  the  other  works  of  the  General  Electric 
Company. 

Mr.  Norman  Scorgie,  borough  engineer  of  Hackney,  in  proposing 
the  health  of  the  "  General  Electric  Company,"  said  that  if  boroughs 
wanted  efficient  engineei-s  they  must  pay  for  the  brains  and  experience 
and  if  they  did  so  pay  they  would  not  find  any  man  leaving  municipal 
life  for  private  enterprise.  Their  thanks  were  due  to  the  (General 
Electric  Company  for  having  given  them  an  opportunity  of  visiting 
their  fine  works,  to  Major  Palmer  and  to  Mr.  Spurrall  for  making  the 
necessarj'  arrangements,  and  also  to  Mr.  Fletcher  who  was  to  be  con- 
gratulated on  the  organisation  of  a  works  which  were  a  credit  to  the 
country  and  must  also  be  of  great  benefit  to  Hammersmith's  rateable 
value. 

Mr.  .J.  Y.  Fletcher,  in  reply,  said  that  they  were  determined  to 
make  the  Hammersmith  factory  the  leading  factor}'  of  its  kind  in  the 
world.  Plans  for  extensions  had  been  stopjjed  by  the  war.  but  he  hoped 
that  in  spite  of  the  ver\'  difficult  period  through  which  they  were 
passing  they  would  within  the  next  two  or  three  yeai-s  be  able  to  put 
themselves  abreast  of  their  international  comjietitors. 


Ex-I3ritisll  Weslingliouse  Association 
Dinner. 


Annual  dinners  of  Old  Boys  and  similar  Associations  frequently  l>ecome 
stereotyped,  and  therefore  boring.  The  annual  Re-Union  of  Ex-British 
Westinghouse  men  will  be  a  long  time  reaching  this  stage  judging  by 
last  Friday's  third  gathering  at  the  Holbom  Restaurant,  London,  under  the 
chairmanship  of  Mr.  H.  M.  GILLESPIE.  The  idea  of  rc-union  has  always 
been  prominently  before  the  Committee,  and  this  year  the  company  of 
about  150  was  '"  departmentalised  "  at  separate  appropriately  labelled 
tables.  Each  member  also  had  his  corresponding  clock  card  bill,  though 
neitherordinary orovertime  was  paid,lbecauseeverytliingwasat '"  piece" 
rates,  including  the  toast -list.  The  latter  included  "  The  -Association," 
given  by  Mr.  .).  S.  Peck,  and  replied  to  by  the  Chairman  and  Mr.  J. 
Turnbull  (still  bearded)  ;  "  The  Chairman,"  humorously  presented  by  Mr. 
R.  G.  Mercer  (who  forgot  the  show  was  morning  dress),  and  '"  ."Absent 
Friends  and  Old  Associates,"  by  Mr.  G.  Layton.  Major  O.  P.  L.  Hoskyns 
called  on  the  company  for  the  "  Silent  Toast  to  memory  of  Ex-B."W. 
men." 

During  the  evening  occasion  was  taken  to  make  a  presentation  to  the 
hon.  secretary  and  re-union  agitator.  Mr.  L.  S.  Richardson  for  the  valu- 
able services  he  has  rendered  in  assisting  the  fonnation  of  the  .Association, 
and  organising  the  first  three  functions.  The  gifts  were  an  after-dinner 
coffee  set  with  silver  spoons,  a  gold  watch  fob  and  a  gold  bracelet  watch 
for  Mrs.  Richardson. 

The  souvenir  programme  was  in  great  demand,  and  no  further  copies 
are  available.  Ex-B.W.  men  are  reminded  that  new  names  and  over-due 
■"  subs  "  (without  which  the  good  work  of  the  As.sociation  cannot  go  on), 
should  be  sent  to  the  honorary  secretaries  at  14,  Sidney-road,  Richmond, 
Surrey. 


The  *'  Terry  "  Anti-Dazzle  Device  for 
Motor  Vehicle  Lamps. 

Mr.  Alfred  E.  Terry,  of  Messrs.  Herbert  Terry  &  Sons,  Ltd.,  has 
invented  a  useful  apparatus  which  abohshes  the  usual  dififused  glare 
from  motor  car  lamps,  and  enables  drivers  in  the  opposite  direction  to 
see  whether  the  road  is  clear.  It  consists  of  a  grid  composed  of  thin 
aluminium  plates  crossing  at  right  angles  and  forming  a  network  of 
square  tunnels  about  f  in.  wide  and  2  in.  long.  These  are  held  in  a 
frame  which  fits  on  to  the  lamp.  The  result  is  that  the  beam  is  con- 
centrated about  4  ft.  or  5  ft.  in  front  of  the  lamp,  whence  it  widens 
out  to  give  sufficient  light  laterally,  while  at  the  same  time  an  increased 
range  directly  ahead  of  some  20  yds.  compared  with  bare  lamps  is 
obtained.     A  demonstration  shows  that  glare  is  largely  avoided. 
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•' Crete"  and  "Isco"  Cutouts. 

Tho  (lilliotilties  with  wliich  inanufacturors  ol  ironclad  aervico  cutouts 
!iavo  been  beaet  during  tlie  last  two  or  thrive  yeai-s  are  only  just  heKinning 
to  be  overcome.  Tlie.sc  (lillicultici  coupled  with  an  excessive  deniancl 
from  ail  over  the  world,  have  set  tho  nianufaetuivrs  a  task  which  they 
a])i)ear  to  have  tackled  with  much  zest  and  considerable  .success.  'J'he 
shortage  of  porcelain  was  one  of  the  chief  causes  of  delay  in  production, 
and  it  Is  only  n-cently  that  larger  supplies  have  become  available.  Tho 
moulders'  strike  also  accotmtcd  for  much  delay  in  output,  but  this  has 
now  righted  itself,  and  with  the  overhauling  of  machinery  and  the 
insUilhrtion  of  up-to-date  i)lant  tho  leading  manufacturei-s  are  pushing 
ahead  in  producing  this  useful  line  of  equipment. 

Messrs.  W.  T.  Hunley's  Tklkguai-ii  Wduks  Companv,  Ltd.,  who 
Arc  among  the  leading  makers  of  this  class  of  ai)paratus,  tell  us  that, 
although  the  numbers  of  orders  they  aiv  executing  daily  arc  continually 
ereatiie'  new  ix->coiils,  the  orders  still  being  received  .'cem  to  show  that 
the  war-occasioned  lull  in  manufacture  means  ai\  abnormal  demand  for 
some  time  to  come.  Their  "  Oete  "  cutout  seems  to  bo  of  special  interest 
to  many  engineers,  and  it  is  becoming  almost  a  "  household  "  word  in 
many  districts.  The  new  trademark  Messrs.  Henley's  have  adopted  for 
their  ironclad  service  cutouts  is  also  finding  its  way  into  the  market. 
This  registerf  word  ISCO  i.s  derived  from  the  initial  letters  of  the  words 
i  ronclad  service  cutout. 


The  Osram  Miners'    Hand  Lamp. 

Heyond  doubt,  that  painful  affection  of  the  ej'es  known  as  nystagmus, 
to  which   miners  are  very  subject,  is   mainly  due  to  nervous  trouble 
<-aused  by  the  fatigue  of  working  by  a  very  weak  light,  and  that  the 
light  from  the  modern  miners'  electric  hand  lamp 
^„^  is  the  best  for  the  coal-getter.     The  Osram  miners' 

yBk  hand  lamp  pattern   b\ilbs  with  "   bow  "  filaments 

^■-S^  are  the  nutcomc  of  long  and  careful  I'esearch  in  an 

I  ^|H  endeavour  to  produce  the  best   lamp  to  withstand 

■  HI  the  working   conditions   in    mines.     They   comply 

I     »1  f""y   "'''''    H.M.  Home  Office  regulations  applying 

£  .^,j  to   miners"  hand  lamps  and  give  a   minimum   illu- 

mination of  1  e.)i.  at  the  rated  voltage.  The  bow- 
shaped  filament,  which  has  been  adopted,  gives 
a  uniform  brilliance  over  its  whole  length,  and  as 
it  possesses  great  mechanical  strength,  it  can 
withstand  the  severe  handling  to  which  miners' 
haiul  lamps  are  subject.  These  lamps  are  made 
atthe  OsKAM  G.E.C.  L.\Mi>  Works,  Hammersmith, 
ami  maintain  the  reputation  for  excellence  and 
I'eliability  which  has  always  been  associated  with 
Full  details  and  prices  of  the  lamps  are  given  in 
U'aflet  No.  0.8.2465  issued  by  the  General  Electric  Company,  Queen 
\'ictoria-street,  E.t'.,  who  will  forward  copies  on  application.  The  illus- 
tration shows  a  lamp  with  a  small  peg  cap. 


^i      I 
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name  Osram. 


A  Ne>v  Vehicle  Kattery. 

One  of  the  disadvantages  of  the  ordinary  storage  batterj'  i.s  that  as 
time  goes  on  .sediment  collects  in  the  bottom  of  the  cells,  the  removal 
of  which  necessitates  the  |)lates  being  handled  and  exposed  to  the  air, 
thereby  reducing  theireffieieney.  The  longer,  therefore,  the  active  mate- 
rial can  be  kept  in  its  place  in  the  cells  the  longer  the  useful  life  of  the 
Vjattery  and  the  larger  the  saving  in  maintenance  costs.  We  are  there- 
foi'e  interested  to  learn  that  the  I).  P.  Battery  Company  have  recently 
placedonthemarket  a  battery  which  possesses  the  special  feature  of  never 
having  to  be  cleaned  out  or  at  Last  so  seldom  that  it  does  not  really 
matter. 

In  connection  with  battery  upkeep,  too,  it  is  of  great  importance  that 
cells  intended  forordinary  commercial  use  should  be  able  tostandagood 
deal  of  abuse  and  negligence  owing  to  their  being  placed  in  the  hands 
of  unskilled  personnel.  This  conditicm  has  also  Ijeen  met  in  the  new 
I).  I',  vehicle  cells  by  employing  plates  of  high  capacity  and  of  the  gifatest 
jHJSsible  strength  in  conjunction  with  separators  of  a  special  material 
which  is  designed  in  such  a  way  that  the  active  matter  cannot  disin- 
tegrate. We  understand  further  that  the  watt  hour  capacity  per  pound 
of  battery  is  very  high. 

Externally  the  IJ.I'.  Battery  Company's  new  cells  are  similar  in  appear- 
ance to  the  usual  traction  pattern,  and  they  are  being  turned  out  to 
standard  vehk'lc  dimensions.  In  case  it  may  be  thought  that  the  claims 
made  for  this  battery  are  too  like  one  of  the  late  Baron  Munchausen's 
tales  to  be  credited  we  may  quote  some  results  obtained  on  a  trial  run 
in  which  the  batterj-  was  used.  At  starting  the  sjiecific  gravity  was  12ti5. 
On  the  run  out  of  40  miles  110  Ah  were  expended  and  the  specific 
grivity  was  then  1  200.  The  battery,  wliich  consisted  of  42  cells  with  a 
cajiacity  of  145Ah  at  the  live  hour  discharge  rate,  was  put  on  charge  ata 
constant  voltage  of  llu  V,  the  charging  current  at  the  start  being  40  A. 
This  charge  was  continued  for  three  hours,  at  the  end  of  which  time  the 
eharging  current  had  fallen  to  20  A.  At  the  beginning  of  the  return  run 
the  specific  gravity  of  the  cells  was  1  250,  and  at  the  end  of  the  run  it 
had  fallen  to  1  175.  The  40  miles  of  the  return  journey  was  done  in  two 
hours  15  minutes,  there  being  a  ver\-  strong  head  wind  for  the  last  20 
miles.  On  the  return  trip  the  wind  was  behind  the  car  to  startwith, 
but  gradually  died  away. 


Parliamentary  Intelligence. 

WEST   INDIA   CABLE    SERVICE. 

On  Tuesday  the  House  of  CoMiiiions  approved  the  .\(.UKK.MKST,  dated 
March  Iti,  1!')21,  between  II. M.  (iovKRN.MKNT  and  the  Wkst  India  & 
I'ANAMA  Tki.eoraimi  t'oMi'ANV,  and  supplemental  to  the  agreement  of 
.\im.  10,  1014,  b?twcen  the  Government,  the  Governmentof  the  Dominion 
iif  ("auada,  the  Crown  Agents  for  the  Colonies,  an<l  the  company. 

Mr.  I'iKK  Pease  explained  that  the  company  were  in  a  very  bad  way 
at  |)re8ent,  and  their  increased  exprnscs  had  more  than  absorbed  the 
increased  revenue.  The  need  for  the  whole  i}f  the  State  subsidy  was 
greater  than  in  1014,  and  if  the  refundments  due  under  Clause  14  of  the 
agreement  were  insisted  u|ion  they  would  probably  have  to  cease  work- 
ing. The  whole  quest  i<in  of  the  West  Indian  telegraph  communication 
was  being  fully  considered  by  a  sub-commitlce  of  the  Imperial  Com- 
munications Connnittce,  and  it  would  not  be  possible  at  present  to  bring 
into  operation  an  alternative  .service,  whether  cable  or  wireless. 

ST.   HELEN'S   MOTOR  OMNIBUS   BILL. 

This  Bill  of  St.  Helens  ('or|)  >ration  for  conferring  powers  to  run  moto^' 
onniibuscs  has  been  passed  in  a  modified  form  by  the  Local  Legislation 
Committee  of  the  House  of  Commons. 

.Mr.  .1.  B.  Hamilton,  manager  of  the  I^eeds  Corporation  tramways, 
I'ave  eviiU'Uce  in  support  of  the  scheme,  and  stated  that  while  one  route 
might  not  pay  at  first,  the  others  would  pay  very  well.  Originally  there 
were  nineteen  routes,  covering  25.1  miles  outside  the  borough,  but  the 
modified  scheme  only  covtred  eight  miles.  By  the  Bill  it  was  proposed 
to  authorise  the  Ministry  of  Transport  to  enable  the  Corporation  to  sub- 
stitute trackless  trolleys  for  tramways.  There  was  a  deficiency  on  the 
working  of  the  St.  Heiens  Corporation  tramways  which  had  to  be  made 
up  out  of  the  rates. 

Before  hearing  the  opponents  the  Committee  threw  out  tho.se  portions 
of  the  scheme  which  proposed  running  powers  for  trackless  trolleys  or 
'buses  over  existing  tramway  routes  into  and  from  Prescot,  Kainhill, 
Haylock  and  Ashton,  Newton  and  Leigh. 

Mr.  TnoMAS,  K.C.,  for  Widnes  ('orporation,  undertook  that  his 
Corporation  would  have  'buses  running  within  three  months  after  the 
])a.ssing  of  the  Bill  on  their  authorised  route  from  Widnes  through 
Winston  area  to  St.  Helens. 

The  Chairman  then  announced  that  on  that  undertaking  the  Com- 
mittee would  strike  out  the  similar  route  proposed  by  St.  Helens,  and 
that  they  would  pass  the  remaining  parts  of  the  scheme  with  appro- 
priate words  to  be  inserted  giving  the  Lancashire  County  Council  and  the 
L.  &  N.W.  Railway  Company  as  a  road  authority  power  to  apply  to  the 
Ministry  of  Transport  in  respect  of  any  claim  they  might  take  with  regard 
to  the  cost  of  adaptation  of  roads. 


The  Industrial  Situation. 

A  communication  has  been  addressed  to  the  Prime  Minister  by  Sir 
Peter  Rylands,  president  of  the  Federation  of  British  Industries,  on  the 
present  industrial  situation,  and  asking  him  to  receive  a  deputation  of 
manufacturers  in  order  to  submit  their  considered  views  as  to  the  grave 
dangers  which  confront  British  industry,  and  to  discuss  urgent  trade 
problems,  including  the  question  of  taxation. 

The  communication  points  out  that  the  social  and  economic  condition 
of  the  country  is  absolutely  dependent  upon  the  prosperity  of  its  indus- 
tries, and  proceeds  to  deal  with  the  principal  dilhculties  which  confront 
us.  At  home  we  are  faced  with  a  coal  situation  of  unprecedented  gravity. 
The  cost  of  coal  is  already  above  that  ruling  in  any  other  coal-producing 
country,  and  we  seem  now  to  be  threatened  with  a  material  rise  in  prices 
or  the  danger  of  many  pits  closing  down.  The  [Kisition  with  regard  to 
transport  is  no  less  serious.  Before  the  war  the  ])er  ton-mile  cost  of 
railway  transport  was  substantially  higher  than  that  ruling  in  competing 
countries.  To-day  the  burden  is  crushing,  and,  in  spite  of  the  enormous 
increases  in  railway  rates,  which  have  alrca<ly  added  seriously  to  costs 
of  production,  the  railways  are  running  at  a  substantial  loss. 
The  Exchange  Problem  and  Taxation. 

Conditions  abroad  are  even  more  menacing  than  at  home.  There  has 
been  a  widespread  breakdown  in  the  machinery  of  exchange,  which  has 
gravely  jeopardised  our  trade  relations  with  all  the  important  markets 
of  the' world.  The  exchange  position  is  also  seriously  intensifying  the 
competition  which  our  industries  are  meeting  from  many  Continental 
cinmtries,  notably  Germany,  where  the  level  of  wages,  measured  in  the 
value  of  British  currency,  is  far  lower  than  that  ruling  in  this  countrj-. 

The  Federation  are,  however,  convinced  that  in  some  directions  the 
Government  can  materially  relieve  the  position,  more  especially  by 
reducing  the  general  level  of  taxation.  Existing  taxation  imposes  a 
burden  upon  the  community  which  reacts  most  prejudicially  upon  in- 
dustn,'.  The  removal  of  excess  profits  duty  will  ultimately  reduce  the 
load,  but  taxation  is  still  proportionately  heavier  in  Great  Britain  than 
in  any  comiieting  country,  and  the  pressure  upon  the  general  taxpayer 
remains  a  deadening  weight,  which  removes  all  buoyancy  from  the  home 
market  and  seriously  interferes  mth  the  finance  of  industry.  The 
Federation  appreciate  the  difficulties  of  the  Government,  but  they 
reiterate  the  opinion  that  the  wisest  policy  for  the  Government,  during 
the  critical  period  through  which  the  country  will  pass  in  the  next  12 
months,  will  be,  while  exercising  everj-  economy  in  administration,  to 
reduce  the  income  tax  and  to  consider  the  restoration  of  indu.strial  activity 
as  of  paramount  national  importance,  even  taking  precedence  of  the 
liquidation  of  debt.  In  order  to  have  a  full  and  free  discussion  of  these 
urgent  problems,  the  Federation  desire  to  have  an  interview  with 
Mr.  Lloyd  George. 
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Electricity  Supply. 


Southend  Corporation  has  asked  the  County  of  London  Electrical 
Supply  Company  to  state  its  terms  for  a  supply  of  electricity  in  bulk. 

Bethj.'al  Green  (London)  Electricity  Committee  proposes  to  convert 
the  Oval  Chapel  into  an  electricity  sub-station,  at  a  cost  of  £3  400. 

Daktfokd  Board  of  Guardians  are  reorganising  the  electric  light  instal- 
lation at  the  workhouse,  at  a  cost  of  £1  000. 

Newark  Town  Council  has  agreed,  in  consequence  of  a  report  of  Mr. 
C.  H.  Wordingham,  to  apply  for  a  special  order  to  establish  electric 
supply  works. 

Grays  Urban  Council  has  asked  the  electrical  engineer  (Mr.  E.  Grime) 
to  prepare  an  estimate  of  the  cost  of  laying  cables  to  the  Grays  HaU 
Estate. 

Burton-ox-Trent  Corporation  has  apphed  for  sanction  to  borrow 
£50  930  for  a  new  5  000  kW  generating  set  and  for  extensions  of  mains, 
&c. 

The  official  inauguration  took  place  last  week  of  the  new  converting 
plant,  put  in  by  the  Dewsbury  electric  supply  department  to  deal  with 
the  bulk  supply  taken  from  the  Yorkshire  Electric  Power  Company. 

An  experiment  with  gasfilled  lamps  having  proved  successful,  a  sub- 
committee of  Aberdeen  Watching,  Lighting  and  Fires  Committee 
recommend  that  the  lighting  inspector  be  authorised  to  take  steps  to 
have  a  section  of  King-street  lighted  with  these  lamps  next  season. 

The  Derbyshire  &  Nottinghamshire  Electric  Power  Company 
is  appljang  to  the  Electricity  Commissioners  for  a  Special  Order  for 
Belper  and  Heage  Urban  Districts,  and  the  parish  of  Milford  in  Belper 
Rural  District. 

The  Aberdeen  Electricity  Committee  is  considering  a  scheme  for  the 
extension  of  the  electricity  works,  at  an  estimated  cost  of  £210  000,  and 
particulars  of  the  scheme  have  been  submitted  to  the  Electricity  Com- 
missioners. 

The  YoRKTOWN  &  Blackwater  Gas  Company  has  completed  nego- 
tiations with  the  War  OiBce  for  a  supply  of  electric  current  in  bulk  from 
the  power  station  at  Aldershot,  and  the  company  propose  to  supply 
electricity  for  lighting  at  8d.  per  unit  and  for  power  at  from  4 Jd.  to  .5d. 

The  Midland  Electric  Light  &  Power  Company,  Ltd.,  is  applying 
to  the  Electricity  Commissioners  for  Special  Orders  for  (1)  Wigston 
Magna  Urban  District,  certain  parishes  in  Blaby,  Hinckley  and  Lutter- 
worth Rural  Districts  ;  (2)  the  Parish  of  Bedworth  in  Foleshill  Rural 
District,  and  Bulkington  Urban  District ;  (3)  Atherstone  Rural  District, 
the  parish  of  Caldecote,  in  Nuneaton  Rural  District,  and  certain  parishes 
in  Tamworth  Rural  District,  and  in  each  case  to  transfer  the  powers,  &c., 
under  the  Ordt-r  to  the  Leicestershire  and  Warwickshire  Electric  Power 
Company  or  any  other  company  or  person. 

Bradford  is  one  of  the  four  municipalities  wliich  run  up-to-dat^ 
showrooms  for  the  exhibition  and  sale  of  electric  light  fittings,  motors, 
domestic  appliances,  &c.  At  the  new  showrooms  of  the  Corporation 
electricity  department  in  Sunbridge-road  there  is  a  fine  display  of 
domestic  apparatus,  including  heaters,  cookers,  grillers,  toasters, "&c., 
and  also  washing  machines  and  vacuum  cleaners,  small  motors  and 
every  variety  of  domestic  electric  appliance.  AH  articles  on  display  are 
for  sale,  but  purchase  is  not  pressed,  the  priraarj' object  being  to  popular- 
ise the  service  of  electricity  in  the  home. 

The  award  of  the  Industrial  Court  on  the  claim  for  minimum  rates 
and  conditions  in  certain  electricity  undertakings  in  East  Anglia  has 
been  issued.  The  claim  for  time  and  a  half  for  shiftmen  between  mid- 
night (Saturday)  and  midnight  (Sunday)  has  not  been  made  out,  and  no 
extra  payment  is  to  be  made  for  the  work  of  blowing  out  plant  by  com- 
pressors. Rates  for  fitters  and  turners  as  from  Jan.  1  are  to  be  the  stan- 
dard rates  of  the  respective  districts,  plus  the  bonus.  After  twelve 
months'  continuous  service  shiftmen  are  to  have  an  annual  fortnight's 
holiday  with  pay,  day  workers  to  have  an  annual  holiday  of  twelve  days. 

Hereford  Corporation  has  authorised  the  Electricity  Committee  to 
enter  into  negotiations  with  the  coal  owners  of  the  Forest  of  Dean  to 
give  them  a  supply  of  electricity  energy  under  the  Hereford  Rural 
Electricity  Scheme.  The  Development  Commissioners  recommend  the 
Treasury  to  advance  by  way  of  loan  £34,000  for  the  transmission  fine  to 
Ross  and  Lydbrook,  and  numerous  parishes  will  be  supplied  en  route. 

The  Corporation  is  also  applying  to  the  Electricity  Commissioners 
or  a  special  order  to  extend  Its  area  of  electricity  supply  to  Bromyard 
and  Kington  Urban  and  Bredwardine,  Bromyard,  Dore,  Hereford, 
Kington.  Leominster,  Ross,  Weobley,  Whitchurch  and  Wigmore  Rural 
Districts,  parts  of  Ross  Urban  and  Ledbury  Rural  Districts.  &o. 

Kirkcaldy  Corporation  recently  decided  not  to  adopt  the  suggestion  to 
sell  their  electricity  undertaking  to  the  Fife  Power  Company,  but  they  are 
now  faced  with  the  necessity  of  extending  their  present  generating 
station  at  a  cost  of  £70  000  and  of  erecting  a  new  power  station  later. 
Tlie  electrical  engineer  (Mr.  O.  F.  Francis)  reports  that  there  is  no  room 
on  the  existing  site  for  further  steam  plant  extensions,  and  he  thinks  that 
a  steam  turbine  power  station  on  a  new  site  has  become  inevitiible.  The 
Council  are  now  unable  to  supply  any  new  consumers,  and  something 
must  be  done  to  relieve  the  situation.  For  this  purpose  he  ad\ises  the 
purchase  of  two  750  b.h.p.  Diesel-driven  alternators,  to  be  placed  in  a 
temporary  building  alongside  the  existing  station.  These  would  give  the 
Council  security  of  supply,  and  enable  them  to  connect  up  all  new  small 
consumers,  with  a  limit  of  50  kW  to  any  one  consumer,  until  the  new 
station  is  completed.  This  preliminarj'  extension  would  cost  ipjjroxi- 
mateiy  £70,000. 


Electric  Traction. 

Burnley  Finance  Committee  will  levy  a  rate  of  5d.  in  the  £  to  meet 
the  deficit  on  the  Corporation  tramways.  Last  year  the  loss  was  about 
£12  000.  The  Tramways  Committee  have  hitherto  allowed  10  per  cent 
of  the  money  realised  on  the  articles  found  on  tramcars  and  not 
claimed  to  the  employees  reporting  the  matter.  It  has  now  been  decided 
to  retain  all  articles  for  a  year  and  then  to  sell  the  same,  allowing  25 
per  cent,  of  the  net  amount  to  the  employees  concerned. 

The  London  County  Council,  having  completed  the  Eltham-road 
tramway  track,  inaugurated  a  service  of  cars  on  it  on  Monday.  There 
is  now  a  through  service  from  Southwark  Bridge  and  Eltham — to 
Beresford-square,  Woolwich.  It  will  also  give  a  through  route  from 
Beresford-square  to  Lewisham,  and  a  quicker  route  from  Shooter's-hill 
to  Lewisham. 

In  the  report  of  the  district  auditor  on  the  tramway  accounts  of  the 
County  Council  it  is  stated  that  the  total  income  on  revenue  account 
for  1919-20  amounted  to  £4  295  846,  compared  with  £3  578  256  in  the 
previous  year.  The  passenger  traffic  receipts  increased  by  £699  347,  or 
19-5  per  cent.  The  total  expenditure,  excluding  repairs  and  special 
charges,  amounted  to  £2  650  456,  compared  with  £1  995  172  in  1918-19, 
an  increase  of  32-8  per  cent.  The  cost  of  repairs  during  the  year  was 
£996  324  or  4o0d.  per  car-mile  run.  Special  charges  fell  from  £168  786 
to  £34  118,  attributable  to  the  cessation  of  the  payment  of  War  Service 
allowances.  After  pajnng  debt  charges,  income  tax  and  other  expenses, 
there  was  a  deficiency  of  £100  712.  The  investments  of  the  renewals 
and  general  reserve  funds  were  realised,  and  £81898  was  transferred 
from  those  funds  towards  meeting  a  portion  of  the  deficiency,  leaving  a 
debit  balance  of  £18  814. 

The  renewals  fund  has  been  charged  with  only  half  the  year's  cost 
of  renewals  of  tramway  track,  the  Treasury  having  assented  to  the  pro- 
posal that  half  the  cost  should  be  charged  against  capital  fox  the  years 
1919-20  and  1920-31  and  treated  as  payable  in  twelve  years.  The  only 
justification  for  charging  a  portion  of  renewals  to  capital  account  would 
appear  to  be  the  existing  serious  financial  posftion  of  the  undertaking,  and 
the  desire  to  prevent  a  charge  being  made  on  the  special  county  rate. 
The  deficiency  on  net  revenue  account  of  £18  814  has  been  carried  forward 
to  the  current  year.  The  auditor  regards  the  carrying  forward  of  a  defi- 
ciency from  one  year  to  another  as  both  financially^  and  legally  unsound. 

A  long  report  on  methods  of  relieving  traffic  congestion  i^ 
Glasgow  has  been  prepared  by  the  tramways  manager,  Mr.  .Jas.  Dal- 
rymple.  In  the  course  of  his  report  Mr.  Dalrymple  states  that  since  the 
1st  June  last,  when  the  tramway  fares  were  increased,  the  tramways 
department  had  been  carrjdng  only  8  700  000  passengers  per  week, 
compared  with  9  700  000  a  year  ago,  and  10  200  000  during  May,  1920. 
He  had  no  doubt,  however,  that  in  a  short  time,  if  work  continued 
plentiful  and  wages  lemained  high,  they  would  again  have  difficulty 
in  coping  with  the  traffic.  After  discussing  the  various  proposals  made, 
including  overhead  and  underground  transit,  he  states  that  he  has  no 
hesitation  in  recommending  the  Tramways  Committee  to  set  aside  all 
underground  and  elevated  schemes.  Apart  altogether  from  the  enormous 
capital  cost  involved  the  traffic  in  Glasgow  would  not  yield  sufficient 
revenue  to  meet  the  working  expenses.  The  congestion  was  confined  to  a 
remarkably  small  area,  and  the  real  solution  of  the  problem  was  better 
cross-river  communication  in  the  centre  of  the  city.  They  required  a 
bridge  over  the  river  at  the  foot  of  Oswald-street,  and  another  at  the  foot 
of  Dixon-street.  At  present  the  Tramways  I>epartment,  notwithstand- 
ing the  huge  business  that  was  being  done  and  its  enormous  revenue, 
was  not  paying  its  way.  They  could  not,  therefore,  honestly  ask  the 
public  for  money  to  carry  out  any  of  the  schemes  suggested. 

After  discussing  the  report  the  sub-committee  recommend  that  the 
Statute  Labour  Committee  be  asked  to  make  arrangements  for  pro- 
ceeding, as  soon  as  possible,  with  the  construction  of  the  new  bridge  over 
the  Clyde  at  Oswald-street,  and  that,  simultaneously  with  the  erection  of 
the  bridge,  the  construction  of  the  new  lines  of  tramways  from  the  exist- 
ing tramways  in  Cowcaddens-street,  along  Hope-street  and  Oswald- 
street,  thence  over  the  new  bridge  at  Oswald-street,  and  along  Commerce- 
street  to  the  existing  tramwaj's  in  Bridge-street,   be  undertaken. 

Personal  and  Appointments. 

Messrs.  H.  W.  Smith  &  Co.  (1920),  Ltd.,  have  appuinted  Mr.  J.  S. 
Dyas,  63,  Dawson -street,  Dublin,  as  their  representative  in  Ireland. 

Mr.  Ben  H.all,  of  Wigan,  has  been  appointed  general  manager  of  the 
Halifax  Corporation  Tramways,  at  a  salary  of  £900  per  annum. 

Mr.  F.  H.  Hatch,  Ph.D.,  M.Inst. C.E.,  has  been  appointed  technical 
adviser  to  the  Department  of  Mines  on  questions  relating  to  the  metal- 
liferous mining  industry. 

At  the  end  of  the  jjresent  session,  in  June,  Prof.  P.  P.  Bedson  will 
retire  from  the  position  of  Professor  of  Chemistry  at  Armstrong  College, 
Newcastle-on-Tyne. 

Mr.  F.  G.  Nesbitt  has  been  appointed  the  Carron  Company  representa- 
tive for  London  and  the  Southern  Cotmties  for  their  electric  cooking 
and  heating  department  in  succession  to  Mr.  C.  MoKinlay,  who  has  left 
the  Company's  service. 

Mr.  B.  Mouat  Jones,  M.A.,  professor  of  chemistry  at  Aberystwyth 
Universit}'  College,  has  been  aijpointed  principal  of  the  Manchester 
College  of  Technology. 

The  following  appointments  of  presidents  of  sections  at  the  Bbitisb. 
Association  meeting,  to  be  held  at  Edinburgh  in  September,  have  been 
made  :  Engineering  Section  :  Prof.  A.  H.  CJibson  ;  Economics  Section  : 
Mr.  W.  L.  Hiehens  ;  Chemistry  :  Dr.  M.  O.  Forster  ;  Mathematics  and 
Physics  :   Prof.  0.  W.  Richardson  ;  Education  :  Sir  W.  H.  Hadow. 
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Imperial  and   Foreign  Notes. 

Aninnn;  tln'  inijn-ove'niciUs  foreshadowed  in  the  annual  it-port  of  the 
general  miuiager  of  the  iSm'Tii  Aikican  Hailwavs  (Sir  Wni.  Hoy)  are 
the  t'lt'ctritication  of  the  Capj  'I'own-Sinionstown  suburban  line  and  the 
Natal  main  line  between  Durban  and  Maritzburf,',  including  the  lines 
to  the  Point  and  BlulT,  at  an  estimated  total  eost  of  £4  liS")  40(J.  Anionjist 
other  impn>venienta  eonipletetl  <.)r  in  process  of  completion  by  the 
Railways  Department  an*  locomotive  erecting  and  boiler  shops,  over- 
head ideetric  cranes,  pattern  shops,  electrical  workshops,  spring-smiths' 
tube  and  erecting  shoi)s.  and  the  extension  of  foundries.  For  the 
financial  year  l'.)2U-21  a  sum  of  £470  (iTd  has  been  set  apart  for  workshop 
improvements  and  niachinerj-,  and  this  sum  adde<l  to  the  amount  pre- 
viously sanctioned  for  work  not  yet  carried  out  brings  the  total 
cxpendituri'  authorised  for  these  purposes  up  to  something  more  than 
a  million  pounds. 

The  New  York  Tklephose  Company  was  recently  authorised  to 
increase  its  rates  by  2S  jier  cent,  from  Ai)nl  I.  The  reason  for  the 
increase,  which  ha**  aroused  considerable  opprtsition,  is  the  great  increase 
in  salaries  and  other  additional  expen.ses  of  the  company. 

A  Bill  recently  presented  by  the  Finance  Minister  to  the  Penivian 
Congress  deals  with  the  nationalis.^tiox  of  water  power  ix 
Perc.  Under  the  Bill  all  water  power  concessions  will  be  granted 
under  the  provisitms  of  the  Mining  Code.  A  translation  may  be  seen 
at  the  Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.  1. 

The  Marconi  Wireless  Telegraph  Comjiany  has  been  authorised  by 
the  Swis.s  Feheral  Oovehnment  to  erect  a  wireless  teleorapii 
station  for  ojieration  by  a,  Swiss  Company  over  a  period  of  25  years. 
The  station  will  be  erected  near  Home,  about  1  .")00  ft.  above  sea  level, 
and  will  employ  a  Marconi-valve  continuous-wave  transmitter  of  25-k\V 
capacity,  the  aerial  being  carried  on  two  towei-s  each  30t)  ft.  high. 
Up-to-date  a^jparalus  for  high-speed  automatic  working  will  also  be 
employed.  The  new  station  will  afford  special  facilities  for  Press 
traffic,  besides  conducting  a  commercial  telegraphic  service. 

Apparently  the  Soviet  Govbrsment  of  Russia  has  realised  the  urgent 
Necessity  of  TitAisiyii  En'gineer.s,  and  judging  by  a  note  in  our 
eontemix>rary  '"  Engineering,"  it  has  adopted  a  truly  remarkable  expe- 
dient for  training  them.  In  the  opinion  of  the  Upper  National  Economic 
Council,  Russia  requires  a  supply  of  4  500  engineers  annually,  and  that 
number  must  be  obtained  froni  existing  colleges  and  high  schools.  It 
has  therefore  been  decided  to  fill  all  the  colleges  to  their  utmost  capacity, 
and  to  compel  students  to  work  at  the  highest  pressure.  '"  Technical 
education  has  been  decreed  to  be  a  special  form  of  conscription  ;  the 
students  are  interned  at  the  colleges  and  have  to  give  an  undertaking 
to  devote  all  their  time  to  studies."  Any  youth  showing  a  capacity  to 
follow  the  lectures  will  be  admitted  as  a  student  without  examination. 
Though  the  authorities  admit  difficulties  they  are  sanguine  of  good 
results,  more  particularly  as  ""  there  are  no  longer  any  trade  secrets,  and 
the  students  can  work  anywhere."  We  are  not  surprised  to  learn  that  a 
council  of  professors  has  expre's.sed  doubt  as  to  whether  eight  hours  a 
day  at  the  college  and  200  hours'  home  work  per  month  will  enable  the 
student  to  absorb  the  instruction  given. 

Institution  Notes. 

The  Institution  of  Civil  Exgineees  is  making  a  fre-sh  attempt  to 
get  authority  to  define  more  clearly  the  term  "  civil  engineer."  Having 
failed  to  get  support  for  a  private  or  public  bill,  it  is  now  proposed  to 
apply  to  the  Privy  Covmcil  for  a  supplementary  Royal  Charter  to  confer 
the  use  of  the  professional  description  "  chartered  civil  engineer." 

At  the  annual  general  meeting  of  the  Batti-Wallah  Society,  held  on 
Monday  last,  the  following  officers  were  elected  for  the  ensuing  year:- 
President  :  Mr.  W.  F.  Iit-land  :  Vice-Presidents  :  Messi-s.  E.  Barralet, 
C.  Newton  Russell.  E.  P.  Barfield  and  R.  W.  Hughman  ;  Committee  : 
Messrs.  A.  W.  Blake,  H.  Foulds,  L.  S.  Richardson,  J.  P.  Magirmis,  A.  F. 
Harmer  and  M.  R.  Gardener  ;  Hon.  Sec.  and  Treasurer  :  Mr.  F.  Pooley  ; 
Hort.     Entertainment  Sec.  :  Mr.  A.  J.  Greenly. 

At  a  meeting  of  the  Council  of  the  Royal  Society  of  Arts  last  week 
the  chairman  (Mr.  Alan  A.  Campbell  Swinton,  F.R.S.),  in  the 
unavoidable  absence  of  H.R.H.  the  Duke  of  Connaught  and  Strathearn, 
K.(;.,  President  of  the  Society,  presented  the  Albert  Medal  of  the  Society 
to  Prof.  Allx-rt  A.  Michelson.  awarded  to  him  in  1920  for  his  optical 
inventions  which  have  rendered  possible  the  reproduction  of  accurate 
metric  standards,  and  have  provided  means  of  carrying  out 
measurements  with  a  minute  precision  hitherto  unobtainable. 

The  British  Engineering  Standards  Association  has  British  Standard 
Specification  No.  139  on  ""  Red  firwood  poles  for  telegrai)h  and  tele- 
phone purposes."  The  work  of  revising  the  Engineering  Standard  Com- 
mittee's Report  No.  16  for  telegraph  and  telephone  line  material  was 
commenced  early  in  1918,  and  it  was  then  decided  to  enlarge  the  8coi>e 
of  the  work  and  to  issue  separate  specifications  for  the  various  sections 
dealt  with  in  the  old  report.  The  specification  for  red  fii-wood  poles  is 
the  first  of  this  revised  series,  and  deals  with  three  types  of  poles — light, 
medium  and  stout,  of  lengths  varying  from  10  ft.  to  85  ft.  Other  sections 
to  follow  will  include  steel  poles,  insulators,  g.i.  line  wire,  bronze  wire, 
h.d.  copper  wire,  &c.  It  is  also  hoped  to  add  a  specification  for  home 
grown  larch  poles  and  soon  as  experiments  and  research  on  the  subject 
are  completed.  In  view  of  the  large  number  of  telegraph  and  telephone 
poles  which  are  now  preserved  by  means  of  creosote,  a  section  dealing 
■with  creosoting  has  been  added  to  the  specification,  copies  of  which  can 
be  obtained  from  the  Secretary  of  the  Association,  28,  Victoria-street, 
S.W.I,  price  Is.  2d.  post  free. 


Business  Items,  &c. 

Aftfr  .-\i)ril  4  the  n-gisten-d  ofiiee  of  the  (iKNEHAL  Electric  Company, 
Ltd.,  will  be  .Magnet  House,  Kingsway,  London,  W.C.2. 

Twiss  Electric  Tran.s.mission,  Ltd.,  has  removed  to  more  com- 
modious olfices  at  30,  Victoria-street,  Westminster,  S.W.I. 

Messrs.  Meldrims,  Ltd.,  are  now  represented  in  the  Birmingham 
district  and  the  Black  Country  by  .Mr.  H.  .-^st  bury,  .\.. M.I. M.  K.,  Empire 
House,  Birmingham. 

The  offices  and  works  of  the  .Jackson  Electric  ,Stove  Company,  Ltd., 
143,  Sloane-street,  London,  S.W.  1,  will  be  i-loscd  from  the  24th  to  the 
29th  inst.  for  the  Easter  holidays. 

Wm.  Leo  Ferguson  and  Alfr(-d  Edward  Ky<-land,  trading  as  RvELAND 
&  Ferocson,  eleetric-al  engineers  and  contractors,  44,  Weston -street, 
l/indon  Bridge,  S.E.I.,  have  dissolved  partnership.  Debts  by  Mr. 
Ryeland.  who  continues  the  business. 

Arthur  Edwin  Outhwaitc  and  .\rthur  Geo.  Hartley,  trading  as  the 
SiNBEAM  Electhu-  Companv,  03,  Lancaster-avenue,  Manchester,  have 
dissolved  partnersliip.  Debts  by  .Mr.  Hartley,  who  continues  the  busi- 
ness as  the  Sunbeam  Electric  Company. 

The  partnership  between  Fredk.  Smith  Onnerod,  .Tohn  Tierney  and 
.James  Wood, electrical  engineers,  484,  Oldham-road,  Failsworth,  near 
^lanchester,  has  been  dissolved  so  far  as  regards  Mr.  Ormerod.  Debts 
by  Mr.  Tierney  and  Mr.  Wood,  who  will  continue  the  business  asTiEBNEY, 
Wood  &  Company. 

Frank  Wm.  Harbord  and  Fredk.  ,)ohn  Bolt,  carrying  on  business  aS 
Edward  Riley  &  Harbord,  metallurgists  and  analytical  and  consulting 
chemists,  16,  Victoria-street,  S.W.,  and  6,  Finsbury-square,  E.G., 
London,  have  dissolved  partnership.  Debts  by  Mr.  Harbord,  who 
continues  the  business. 

The  partnership  between  .-\rthur  .Johnson,  Harold  Hirst  and  Lewis 
Harding,  trading  as  Johnson  &  Company,  electrical  engineei-s,  23, 
Piccadilly,  Bradford,  has  been  dissolved  so  far  as  Lewis  Harding  is 
concerned.  Debts  by  Mr.  .Johnson  &  Mr.  Hirst,  who  continue  as  John- 
son &  Co.,  at  the  same  address. 

The  Automatic  and  Electric  Furnaces,  Ltd.,  announce  that  Messrs- 
C.  Lorenz  Aktiengesellschaft,  Berlin,  have  purcha.sed  the  Wild-Barfield 
patent  rights  for  Germany,  Poland  and  the  former  Austria  Hungary. 
Messrs.  Lorenz  have  already  placed  a  first  order  with  the  company  for 
vacious  parts  to  complete  nearly  one  hundred  furnaces. 

The  partnership  between  Wra.  Alfd.  Gardner,  Amot  Wyle  Fellows  and 
Alice  Hester  Harry,  trading  as  the  GaedSer  Engineering  Company, 
electrical  and  general  engineers.  Greyhound  Works,  Milton,  Northamp- 
tonshire, has  been  dissolved  so  far  as  regards  Mr.  Fellows.  Debts  by  W. 
A.  Gardner  and  Alice  H.  Harry,  by  whom  the  business  will  be  continued. 

Catalogues,  Price   Lists,  &c. 

The  '"  Classic  "  pulpit  and  desk  fittmg  is  supplied  by  the  Isis  Elec- 
trical Company,  5i~,  Albert-road.  Aston,  Birmingham.  A  leaflet 
giving  particulars  and  prices  of  the  fitting,  which  is  intended  for  lighting 
pulpits,  reading  desks,  &c.,  has  been  issued  by  the  company.  One  of  its 
advantages  is  that  it  avoids  glare. 

In  a  leaflet  issued  by  Pope's  Electric  Lamp  Company,  Ltd.,  Elasta 
House,  5,  Arthur-street,  W.C.2,  illustrated  particulars  and  prices  are 
given  of  the  new  "  Elastalite  "  candle  lamp  wliich  they  are  putting  on 
the  market.  It  is  of  simple  design,  with  no  wearing  parts,  and  it  always 
remains  absolutely  rigid  in  the  lamp  holder,  being  held  by  an  adjustable 
threaded  collar. 

Messi-s.  Alfred  Herbert,  Ltd.,  of  Coventry,  were  recently  appointed 
sole  agents  in  this  country  for  the  Sliding  Extension  Gap-bed  Lathe 
of  the  B.ARNES  Drill  Company-,  Rockford,  111.  The  company  has  also 
issued  well-illustrated  leaflets  giving  particulars  of  these  lathes  and  of 
the  wide  range  of  work  which  can  be  performed  by  them  in  general 
engineering  shops,  repair  depots,  c&c. 

Recent  trade  literature  issued  by  Messrs.  Meldrums,  Ltd.,  Timperley, 
Manchester,  include  two  nicely  illustrated  leaflets,  printed  in  colours, 
on  the  "  Meldrum  "  Forced  Draught  Fuen.ace  and  the  "  Meldrum  " 
Mechanical  Stoker,  .\mong  recent  contracts  executed  by  the  com- 
pany is  the  fitting  of  their  forced  draught  furnaces  for  economising  in 
fuel  consumption  to  a  large  water-tube  boiler  at  the  Barugli  power 
station  of  the  Yorkshire  Electric  Power  Company. 

An  illustrated  pamphlet  of  28  pages  on  Ediswan  Petrol  Electric 
Lighting  and  Pumping  Sets  reaches  us  from  the  Edison  Swan  Electric 
Company,  Ltd.,  of  Ponders  End.  Particulars  and  prices  are  given  of 
several  types  of  "  Stuart  "  lighting  and  jiumping  sets,  of  the  "  Exeell  " 
combined  lighting  sets,  of  the  "  Ediswan  Xcme  "  house  lighting  type  of 
batteries,  switchboards,  &c.,  and  also  of  the  "  Lister-Brunton  "  auto- 
matic electric  lighting  system.  Those  interested  in  providing  lighting 
and  power  for  coimtry  houses,  hotels,  cinemas  and  public  buildings  will 
find  much  useful  information  in  the  new  publication  of  the  company. 

We  recently  announced  a  reduction  in  the  ])rices  of  Osbam-G.E.C.  and 
Robertson  Lamps.  A  new  illustrated  catalogue,  with  the  revised  prices, 
has  now  been  issued  by  the  General  Electric  Company.  In  the  first 
section  are  illustrated  various  types  of  Osram  lamps,  followed  by  the 
Osram  gasfilled  lamps.  The  second  portion  is  devoted  to  Osiam  gas- 
filled  lamps  of  the  automobile  type,  and  this  is  followed  by  particulars  of 
dry  battery  flash-lights  for  use  with  pocket  lamps,  torches.  &c.,  and 
similar  jjartieulars  are  given  of  the  various  types  of  Robertson  carbon 
filament  lamps.  The  catalogue  concludes  with  a  few  good  illustrations 
of  lanterns  and  fittings  for  street  lighting,  for  w-orkshop  illumination.  &c 
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Tenders  Invited. 

KiLRUSH  Urban  Council  invite  proposals  for  an  electric  lighting 
scheme.     Particulars  from  Mr.  E.  Counihan,  Solicitor  to  the  Council. 

JI.\XCHESTER  Electricity  Committee  require  tenders  by  April  0  for 
consumers"  substation  switchgear  (3-phase  6  600  V.  Specification 
from  Mr.  F.  E.  Hughes,  Town  Hall. 

Manchester  Corporation  require  tenders  by  April  4  for  33  DUO  and 
6  600  V  switchgear,  induction  regulators,  &c.  Specifications  from 
F.  E.  Hughes,  Town  Hall,  Manchester. 

Worksop  Urban  Council  want  tenders  by  April  fi  for  e.h.t.  and  l.t. 
cables,  switchgear  transformei-s,  and  .500  kW  rotary  or  motor  converter. 
.Specifications  from  the  Manager  and  Engineer  of  the  Electricity  Dept. 

Wimbledon  Corporation  require  tenders  by  March  29  for  12  months' 
supply  of  electric  cables  and  conduits,  joint  boxes,  transformers,  meters, 
lubricating  oils,  &c.  Specifications  from  the  Borough  Electrical  Engi- 
neer. 

Tenders  are  invited  by  April  5  for  supply  and  erection  of  accumu- 
lators, i-c,  at  the  Telegraphic  Office,  Eucia  (Schedule  W.  A.  ,  647). 
Forms  from  High  Commissioner  for  Australia,  406,  Australia  House, 
Strand,  W.C.2. 

Tenders  are  required  by  April  2  for  six  months'  supply  of  electric 
fittings,  ironmongery,  &c.,  to  the  Midlothian  and  Peebles  District 
Asylum,  Rosslynlee.  Forms  of  tender  from  the  Clerk  and  Treasurer, 
19,  Heriot-row,  Edinburgh. 

The  Commissioners  of  H.M.  Works,  &c.,  invite  tenders  by  April  12 
for  the  supply  of  electrical  engineering  labour  in  day-work  in  the  Leeds 
district.  Forms  of  tender  and  particulai-s  from  the  Director  of  Contracts, 
Storey's  C4ate,  Westminster,  London,  S.W.I. 

Belfast  Electricity  Committee  invite  tenders  for  the  supply  of  ma- 
terials and  stores,  including  cables,  wires,  lamps,  electricity  meters, 
cut-outs,  electrical  accessories,  carbon  brushes,  &e.  Forms  of  tender 
from  the  city  electrical  engineer  (Mr.  T.  W.  Bloxam),  and  tenders  to  the 
town  clerk,  Mr.  R.  Meyer,  by  April  4. 

Bedford  Corporation  Electricity  Department  invite  tenders  from 
British  manufacturers  for  the  supply  of  electricity  meters  and  h.t.  and  l.t. 
cables  for  the  ensuing  year.  Specifications  from  the  borough  electrical 
engineer,  Mr.  R.  W.  L.  Phillips ;  and  tenders  by  noon,  March  31,  to  the 
Chairman  of  the  Electricity  Committee. 

The  Cbuncil  of  the  County  Borough  of  East  Ham  invite  tenders  for  the 
supply  and  delivery  of  low-pressure  concentric  cable,  with  joint-boxes, 
&c.,  and  two  e.i.  lighting  feeder  pillars.  Specifications  from  the  borough 
electrical  engineer  and  tramway  manager,  Mr.  W.  C.  Ullmann,  and 
tenders  are  to  be  sent  to  the  Mayor,  Town  Hall,  East  Ham,  E.6,  by  April  2. 

Manchester  Electricity  Committee  require  tenders  by  March  31  for 
high-pressure  steam  and  water  valves,  weighbridges  and  automatic 
coal-weighing  machines,  and  by  April  7  for  high  pressure  steam  and 
water  pipes,  &c.,  and  electric  and  hand-operated  cranes  for  Barton 
power  station.     Specifications  from  Mr.  F.  E.  Hughes,  Town  Hall. 

Tenders  are  invited  for  further  plant  in  connection  with  the  electri- 
fication of  the  Cape  Town-Simonstown  and  Durban-Maritzburg 
Railways,  including  overhead  equipment  of  jiermanent  way  and 
overhead  transmission  lines,  switchgear  and  accessories  and  track 
bonds.  Specifications  and  forms  of  tender  from  the  High  Commissioner 
for  the  Union  of  South  Africa,  Trafalgar-square,  London,  W.C,  after  the 
28th  inst.,  or  from  the  General  Manager,  Johannesburg,  and  further 
technical  information  may  be  obtained  from  the  consulting  engineers, 
Messrs.  Merz  &  McLellan,  32,  Victoria-street,  London,  S.W.  1.  Tenders 
to  the  High  Commissioner  by  .June  22. 

Tenders  are  invited  in  connection  with  the  electrification  of  the  Cape 
Town-Simonstown  and  Durb.an-Pietekmaritzburo  Railways,  for 
the  supply  of  turbo-alternators,  boilers,  condensing  plant,  passenger  and 
freight  locomotives,  motor  coaches  and  underframes,  motor  bogies, 
electrical  equipment  of  coaches,  sub-station  equipment  and  transformers. 
Specifications  and  forms  of  tender  from  the  High  Commissioner  for  the 
Union  of  South  Africa,  32,  Victoria-street,  London,  S.W.,  or  the  General 
Manager,  Johannesburg.  Further  technical  information  can  be  obtained 
from  the  consulting  engineers,  Messrs.  Merz  &  McLellan,  32,  Victoria- 
street,  London.  S.W.I.     Tenders  to  the  High  Commissioner  by  May  3. 

Liqnidations  and  Bankruptcies. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the 
E.I.C.  Magnetos,  Ltd.,  will  be  held  at  12,  Cherry-street,  Birmingham, 
on  April  14. 

Claims  against  Wm.Dry'Sdale,  electrician,  24,  Paxton -street,  Barrow- 
in-Furness,  are  to  be  sent  by  March  31  to  Mr.  H.  Mossop,  4,  Ramsden- 
square,  Barrow-in-Furness. 

A  first  and  final  dividend  of  3s.  lOJd.  is  payable  at  14,  Figtree-lane, 
Sheffield,  to  creditors  of  Geo.  Fredk.  Kiveron,  electrical  enirineer, 
Goulders-place,  Atterclifle  Common,  Sheffield. 

Mr.  Wm.  Came,  Public-buildings,  Penzance,  has  been  appointed 
trustee  in  the  bankruptcy  of  John  .Jones  and  John  Richard  Jones, 
trading  as  J.  Jones  &  Son,  electrical  engineers,  7  Chapel-street.  Penzance 

By  an  order  of  Mr.  Registrar  Stiebel  on  Feb.  16,  Mr.  Maitland  Chuter,  2, 
Gresham-buildings,  Basinghall-street,  London,  E.C.,  was  appointed  sole 
liquidator  in  the  voluntary  winding  up  of  the  Charles  Urban  Trading 
Company,  Ltd.,  in  the  place  of  Mr.  E.  A.  Davies,  who  retired  from  the 
office. 


Miscellaneons. 

A  petition  has  been  presented  by  tlie  Council  of  University  College, 
Reading,  for  the  grant  of  a  charter  to  raise  the  College  to  University 
ank. 

The  secretary  of  the  Kelvin  Lodge  wishes  to  remind  members  that, 
owing  to  the  Easter  Holidays,  the  next  regular  meeting  will  be  held 
on  Thursday,  March  31. 

A  petition  for  winding  up  Portable  Electric  Lamps  (1919),  Ltd., 
has  been  presented  by  Electric  Tools  cS:  Motors,  Ltd.,  and  will  be  hearcl 
in  the  Royal  Courts  of  Justice  on  April  12. 

Sir  Isaac  Pitman  &  Sons,  Ltd.,  have  commenced  issuing  their  new 
Technical  Primer  .Series,  which  promises  to  be  a  very  large  one. 
The  first  eight  volumes  are  ready,  and  several  others  will  be  published 
during  this  month.  These  little  books  are  in  foolscap  8vo,  contain 
about  120  pages,  and  the  price  is  2s.  6d.  net  each  volume. 

The  Winf'.man  Earthing  Clip,  of  which  we  have  recently  seen  a 
specimen,  consists  of  a  flexible  tinned  copper  strip  perforatecl  to  take 
various  sized  pipes.  One  end  is  bent  up  to  form  a  socket  for  the  cable, 
and  this  end  is  kept  in  place  by  means  of  a  triangular  washer,  bolt,  and 
nut  which  are  copper-covered  to  prevent  corrosion.  This  clip  is  now- 
being  marketed  in  this  country  by  Mr.  M.  Goldsmith,  4,  Florence 
Terrace,  Ealing,  W. 

Membei-s  of  the  Staff  of  Messrs.  Benn  Brothers,  Ltd.,  together  with 
several  of  the  directors,  spent  an  enjoyable  evening  at  the  Eustace  Miles 
Restaurant,  Chandos-street,  W.C,  on  Friday,  the  occasion  being  a  dance 
and  concert,  arranged  by  the  provisional  committee  of  Bemi  Brothers 
Social  Circle.  The  programme  of  musical  and  elocutionary  items, 
arranged  by  Mr.  H.  H.  Wardle,  was  sustained  by  Miss  D.  M.  CTongh,  Miss 
Savage,  Mr.  H.  P.  Benn,  .Mr.  Duck  and  Mr.  W.  G.  Wright,  with  Mr.  .Jack 
Sanders  as  accompanist,  and  Mr.  J.  0.  Davis  contributed  some  conjuring 
items.     For  the  dancing  Mr.  J.  A.  Knivett  proved  an  efficient  M.C. 

At  Stoke-on-Trent  Police  Court  last  week,  Alfred  Phillips,  a  joiner, 
of  Hanley,  was  fined  £10  and  £6  costs  for  preventing  his  electricity 
meter  from  registering  the  quantity  of  electricity  supplied  by  the 
Corporation  and  for  fraudulently'  abstracting  electricity,  and  for 
laying  wires  or  conductors  to  communicate  with  the  electricity  supply 
mains  without  the  consent  of  the  Corporation.  It  was  stated  that 
flexible  tubing  had  been  so  connected  that  the  supply  of  electricity 
abstracted  was  not  registered  by  the  meter.  An  electric  motor  was  also- 
found  which  could  easily  be  used  in  the  same  way. 

It  has  been  pointed  out  that  in  the  article  on  "  Canal  Building  by 
Electricity"  which  appeared  in  our  issue  of  Feb.  11,  the  power  con- 
sumption of  the  equipment  used  is  stated  to  be  from  4  to  10  kW  per 
cubic  yard  for  small  machines  and  from  8  to  10  kW  per  cubic  yard  for 
excavators.  Tests  which  have  Ijeen  undertaken  by  the  Westinghouse 
Electric  Manufacturing  Company,  however,  show  that  for  the  kilowatt 
hour  consumption  per  cubic  yard  is  about  0.85  kW  when  hoisting  mate 
rials  70  ft.  The  figures  supplied  by  our  original  correspondent  there- 
fore refer  to  kilowatt  hours  and  not  to  kilowatts. 

The  utility  of  wireless  direction  finding  apparatus  was  strikingly 
illustrated  in  the  recent  rescue  of  the  crew  of  the  Norwegian  steamer 
"  Ontaneda  "'  by  the  British  steamship  "  Fanad  Head  "  in  the  North 
Atlantic  off  Newfoundland.  A  heavy  gale  had  left  the  "'  Ontaneda  '' 
drifting  helplessly  and  a  list  of  50  degrees  in  a  heavy  sea.  Her  captain 
sent  out  signals  for  help,  but  owing  to  the  thick  weather  he  had  to 
estimate  his  position  by  dead  reckoning.  His  calculations  proved  to  be 
90  miles  out.  Whilst  several  vessels,  which  went  to  his  assistance  were 
steaming  about  near  the  position  given  -vvithout  finding  a  trace  of  the 
"  Ontaneda"  the  "Fanad  Head,"  by  means  of  her  Marconi  direction 
finder,  discovered  the  true  position  of  the  doomed  vessel,  and  the  dis- 
tressed sailoi-s  were  rescued  just  in  time. 

At  a  dinner  held  at  the  Connaught  Rooms  on  the  8th  inst.,  the 
executive,  management  and  depot  superintendents  of  the  Edison  Swan 
Electric  Company-  were  present.  Mr.  C.  Jermyn  Ford,  chairman  of 
the  Company,  presided,  supported  by  Major  Eustace  Quilter  and 
Mr.  E.  a.  Gimingham  (directors),  and  amongst  the  visitors  were  Messrs. 
R.  C.  Lanphier  and  S.  B.  Rogers,  vice-president  and  European  manager 
respectively  of  the  Sangamo  Electric  Company,  .\fter  the  loyal  toast 
had  been  honoured,  the  toast  of  the  Chairman  was  proposed  by  the 
commercial  manager  (Mr.C. Horace  Cox).  "  The  Depot  Superintendents  ' 
was  given  by  Mr.  J.  W.  Elliott,  joint  sales  manager,  and  replied  to  by 
Mr.  J.  Taylor  (Glasgow)  and  Mr.  A.  McDonald  (Dublin).  The  Visitors, 
proposed  by  Mr.  E.  A.  C^imingham,  was  duly  honoured  and  was  responded 
to  both  by  Mr.  Lanphier  and  Mr.  Rogers. 

An  Inqi'est  was  held  at  Ashinoton  on  Friday  on  a  child  named 
Crombie,  who  was  found  dead  on  the  previous  day  near  a  wooden  street 
box  in  Sycamore-street.  Evidence  was  given  by  a  witness,  who  got  a 
slight  electric  shock  by  placing  his  hand  on  a  metal  pipe  leading  from  the 
box  up  a  wall ;  and  by  James  Watson,  an  electrician,  who  also  got  a 
shock  and  disconnected  the  pijie  main  from  the  main  cable.  Thejatter 
said  no  one  could  get  a  shock  by  merely  walking  over  the  ground. 

Mr.  Bates,  district  engineer  for  the  Northern  Counties  Electricity 
Supply  Company,  said  the  box  had  been  locked  for  two  years  and  was 
inspected  fortnightly.  The  jury  found  that  death  was"  due  to  heart 
failure,  caused  by  an  electric  shock  accidentally  received  through  a 
defective  wire.  They  added  that  pipes  through  which  wire  passed  and 
which  might  be  touched  by  the  public  should  be  protected  by  wooden 
coverings. 
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Imports. — Tlio  foUowiii};  an-  nftirial  valiioa  nf  rlrctrical  inacliiiifry, 
appaiatii.'*.  ami  matrrial  importi'il  into  this  roimliv  (i()  (liiiiiif;  I'Vln'iiary 
lillM,  anil  {It)  the  ajiniogalc  li^'iircs  ficuii  .Ian.  1  to  I'Vl).  28.  I!t2l.  with 
iiirR>ase  or  clpiTpase  coniparfd  witli  lorcrspondiii);  periods  of  1920  : — 

Electrical  machinory.  («)  DIU  0()2  (decrease  £2')  2.')8).(/^)  £17.5  ll(i:j  (de- 
crease £2:)  2.">S)  ;  telef;raph  and  telejihone  cahles  other  llian  submarine, 
(a)  £9(1(59  (incn-ase  £9  .•(9:!).  (t)  £2.">  .">2()  (increase  £2-4  (170)  ;  telegraph 
and  telephone  apparatus,  («)  £2.1  877  (increase  £8,071),  ('*)  £r)4,fl9:{  (in- 
ci-ease  £29  088);  other  electrical  wires  and  i-aliles.  rnbher  insulated, 
(n)  £3(307  (increase  £2  042),  {h)  £0  08")  (incrcasi'  £:!  200)  ;  with  other 
insulations,  (ii)  £10  207  (decn'asr  £591).  (Ii)  £19  027  (increase  £0  883); 
carbons,  (n)  £10  319  (decrease  £997).  ('-)  £28  420  (increase  £,'J05)  ;  glow 
lamps,  (a)  £21  0,-)3  (incivase  £20  099),  {/>)  £41  372  (increase  £30  201); 
arc  lamps  and  electric  .searchlights,  (ii)  £829  (incivase  £709),  (h)  £4  731 
(increase  £4  491)  ;  parts  of  arc  lamps  and  searchlights  (other  thancarbuns) 
(rt)  £3  003  (incifase  £2  082),  {h)  £4  731  (increase  £4  491):  batteries, 
(rt)  £1 1  8.")9  (increase  £7  849).  (b)  £29  (>23  (increase  £24  009)  ;  metei-s  and 
measuring  instruments,  (n)  £2.")  090  (increase  £19  070),  (/i)  £42  02.")  (in- 
crease £31  048)  ;  switchboards,  («)  £9.")2  (increase  £9.12).  (fc)  £1  170  (in- 
crease £214)  ;  electrical  goods  aiul  apparatus  unenumerated,  (a)  £92  904 
(increase  £47  oM),  {It)  £202  .84.")  (in<rcase  £122  880).  Total  of  electrical 
machiner\-,  apparatus  and  material,  other  than  uninsulated  wire,  («) 
£281  297  (increase  £93  271),  {It)  £034  941  (increase  £200  04.")). 

ExpORT.s. — The  exports  of  electrical  machinery,  apparatus  and 
material,  (a)  during  Feb.,  1921,  and  {b)  from  .Jan.  1  to  Feb..  28,  with 
increase  or  decrease  compared  with  corresijonding  periods  of  1920,  were 
as  follows  : — 

Electrical  machinery,  («)  £392  .520  (increase  £2.59  800),  (6)  £837  658 
(increase  £.531  000)  ;  including  railway  and  tramway  motors,  («)  £12  919 
(increase  £10  019),  (6)  £40  200  (increase  £40  395)  ;  other  generators  and 
motors,  («)  £23.)  033  (increase  £109  397),  (6)  £479  030  (increase  £304  007); 
and  electrical  machinery  uneniutnerated,  (a)  £143  974  (increase  £80  384), 
(6)  £312  422  (increase  £180  004);  telegraph  and  telephone  cables,  sub- 
marine. ((()  £100  7.52  (increa.se  £()6  938)',  (A)  £200  250  (incre-ase  £79  113)  ; 
other  than  submarine,  (n)  £1.52  151  (increase  £.58  451),  {b)  £349  033  (in- 
crease £179  098);  telegraj)!!  and  telephone  apparatus,  (a)  £150  703  (in- 
crease £01  527),  (/;)  £292  550  (increase  £104  624  );  other  electrical  wires 
and  cables,  rubber  insulated.  («)  £143  780  (increase  £43  t).50,  {b)  £329  087 
(increase  £110  383);  with  other  insulation,  (a)  £175  415  (increase 
£.50  494),  (i)  382  358  (increase  £119  905)  :  carbons,  (a)  £12  151  (increase 
£814),  (b)  £30  926  (increase  £17  267)  ;  glow  lamps,  (a)  £45  775  (increase 
£34  705),  (6)  £88  640  (increase  £67  074)  ;  arc  lamps  and  searchlights, 
<n)  £1  135  (decrease  £328),  (b)  £2  430  (increase  £535)  ;  parts  of  arc  lamps 
and  searchlights  (other  than  carbons),  (a)  £1  286  (increase  £659),  (b) 
£1950  (increase  £1028);  batteries,  (a)  £73  950  (incre-ase  £47  619), 
<6)  £159  953  (increase  £97  798);  meters  and  measuring  implements, 
(a)  £30  952  (increase  £11  880),  (6)  £80  094  (increase  £40  304);  switch- 
boards, (a)  £9  .506  (increase  £5  377),  (6)  £31  914  (incre-ase  £15  738)  ; 
electrical  goods  and  apparatus  unenumerated,  (a)  £220  244  (increase 
£112  768),  (i)  £468  903  (increase  £260  131).  Totalof  electrical  machinery 
apparatus  and  material,  other  than  uninsulated  wire,  («)  £1  516  327 
(incre-ase  £754,354),  (6)  £3  256  357  (increase  £1630  064). 


Patent   Record. 


SPECIFICATIONS  PUBLISHED, 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn.  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Complete  Specifications. 

12  156.14  Lederer.     Electric  gasftlled  glow  discharge  lamps.     (19,5,13.) 

The  lighting  tube  of  the  lamp  is  so  shaped  that  the  necessary  length  is  disposed 
in  the  smallest  possible  compass,  and  at  the  same  time  the  best  possible  distribution 
of  light  in  one  or  more  directions  is  ensured,  the  leading-in  wires  to  the  electrodes 
being  led  to  a  cap  or  terminal  either  rigidly  or  resiliently  connected  with  the  lighting 
tube,  and  of  the  same  type  as  used  for  electric  incandescent  lamps,  with  or  without  a 
starting  device  contained  therein. 
12,158/14  Lederer.     Electric  gasfilled  glow  discharge  lamps.    (19  5,13.) 

A  lamp  in  which  the  electric  circuit  within  the  lamp  is  arranged  so  as  to  act  as  a 
rectifying  value  upon  an  alternating  current  supplied  to  the  lamp,  in  order  to  enable 
the  lamp  to  be  connected  directly  to  an  alternating-current  distribution  system. 
13.759, 14  B.T.-H.  Co.     (G.E.  Co.)     Electric  lamps  with  luminous  discharge.  (6  6,14.) 
24,343,14  Automatic  Telephone  Mfg.  Co.  &  Savin  (partly  communicated  by  Auto- 
matic Electric  Co.).    Telephone  systems.     (19  12,14.) 

104.876  VuLKAN  Maschinenfabriks  Akt.-Ges.    Electromagnetic  clutch.    (22/10,13.) 

104.877  VuLKAN     Maschinenfabriks    Akt.-Ges.-    Electromagnetic    friction    clutch. 
(22/10/13.) 

134,830  Alexanderson.    High-frequency  alternators.    (4/11/18.) 

135,188  LuzY.     Electromagnets  for  magnetising  permanent  magnets.     (1  2/18) 

139,191  Westinohouse  Electric  &  Mfg.  Co.    Control  mechanism  for  electric  cars 

provided  with  pneumatic  brakes.     (18  2. 19.) 
145,029  Siemens-Schuckertwerke  Ges.    Production  of  high  unidirectional  voltage 

from  an  alternating  voltage.    (15/5  18.)  ' 

146,919  Armour  Fertiliser  Works.    Production  of  aluminium  nitride  by  electrical'v- 

generated  heat.    (10/7,19.) 
150,296  Julien  &  Wolkoff.     Magneto-electric  machines.    (27,8/19.) 
155,854  Eccles  &  Jordan.    Application  of  thermionic  valves  to  production  of  alternating 
currents  and  relaying.     (17  4  18.) 
Comprises  a  method  of  generating  alternating  or  fluctuating  current  of  definite 
frequency  from  direct  current  by  arranging  that  the  relative  motion  of  two  members 
whose  natural  frequency  or  speed  is  determined  mainly  from  their  mechanical 
nature  produces  directly,  or  indirectly,  or  partly  directly  and  partly  indirectly,  an 
alternating  or  fluctuating  voltage  in  the  control  circuit  of  an  ionic  tube  so  that 
corresponding  alternations  or  fluctuations  arise  in  the  current  through  the  anode 
circuit  of  the  ionic  tube  and  so  that  this  alternating  or  fluctuating  current  sustains 
the  motion  and  is  utilised. 
155,858  Electrical  Improvements,  Ltd.,  and  Beard.    Systems  for  supplying  electric 

power  for  lighting  purposes  from  low-frequency  power  circuits.    (10  4  19.) 
155,873  Haslam    &    Stretton,    Ltd.,    &    Jones.    Miners'    electric    safety    lamps. 
(22  4  20.) 


155.877  Western    Electric    Co.,    Ltd.    (Western    Electric    Co.,  Inc  ).     Ele-tric 

telegraph  systems.     (28  8,19.) 
155,899  B.    T.-H.     Co.,     Ltd.    (General     Electric    Co.).     Electric   welding-machines 

155,944  WiLLARD.     Paste  for  electric  storage  battery  plates.    (17  10  19) 

155.946  Cardellino.     Magneto-electric  machines.     (18,10,19.) 

155.954  Brush    Electrical    Encineering    Co.,    Ltd.,    &    Sutton     Turbo-electric 

driving  arrangements.    (27,10/19.) 
I.S5,955  Murrey  &  Standish.     Electric  light  fittings.     (28;10.'19.) 
'c^'?^^  Fairburn.    Conductor  arrangements  of  electric  traction  systems.    (31/10,'19) 
155,975  Automatic   Telephone    Mfo.    Co.,    Ltd.,    Harrison    &   Smith.    Telegraph 

printing  systems.    (21/11/19.) 
156,408  Holden.     Electrically-operated    mechanism    suitable    for    driving   clockwork 

trains  or  the  like.    (24/12/19.)    (Addition  to  1 18,329.') 
156,411  Ge,«eral  Electric  Co.,  Ltd.,  &    Durdle   Enclosed-bulb    electric    devices. 

156,415  Imray  (Bosch  Akt.-Ges.)    Magneto  generators.    (16/1/20.) 

156,441  Coles.  Cowper— .    Apparatus  for  the  manufacture  of  copper  cable  tubes  and 

other  metal  articles  by  electro  deposition.     (26'3,'20.) 
156,443  iGRANic  Electric  Co.,  Ltd  (Cutler-Hammer  Manftg.  Co.).     Method  of  and 

means  for  controlling  resistances  for  electric  circuits.     (13/4/20.) 
156.445  Delen.     Electric  gas  ignition  devices.    (15/4/20.) 
156,462  Zorzi.    Apparatus  for  the  automatic  protection  of  three-phase  current  circuits. 

(II/6'20.) 

156.476  HoLSLAO.  Electric  arc -welding  and  like  operations,  and  electrodes  theretor 
(30/6/19.)    (Divided  application  on  156.280.) 

157,470  Pairard.     Fixing  of  electric  insulators.     (8  5  18.) 

157.477  Marconi's  Wireless  Telegraph  Co.,  Ltd.  (Berry.)  Means  for  controlling 
the  flow  of  electrons  in  electric-discharge  devices.     (14  2/19.) 

Comprises  a  cathode,  a  thermionic  valve  having  in  it  a  cathode,  two  anodes  and 

a  pair  of  plate  electrodes  arranged  one  on  each  side  of  the  path  between  the  cathode 

and  the  anodes  so  as  to  deflect  the  electrons  emitted  from  the  cathode  on  to  the  two 

anodes  alternately,  and  a  detector  connected  to  the  anodes. 

157.481  WiLLANS.     Means  for  controlling  searchlights  from  a  distant  station.    (25,'3/19  ) 

157,496  Thompson.    (Hames.)     Intercommunication  telephone  systems.    (18/819) 

157.498  Gardner.  Electrical  indicators  for  railways  and  the  like.  (21/8/19  Coenate 
application,  3,647/20.)  '  ^s  ai 

157.499  Candee,  Moeser  &  Pierce.     Electric  fuses.    (22/8, 19.) 

157.508  B.T-H.  Co     (G.E.  Co.)    Electrical  systems  of  power  transmission.    (25,'9/19) 

157.509  Boorne.  Electrode  for  use  in  depositing  molten  metal  and  process  or  method 
of  making  same.     (30/9/19.) 

157,516  Pattisoh.     Electric  traction  systems  having  one  or  more  conductor  rails. 

157.521     B.T.-H.  Co.    (G.E.  Co.)    Elecric  transformers  and  other  stationary  electric 

induction  apparatus.     (9;  10;  19.) 
157,534  Jones  &  Alloy  Welding  Processes.     Electrodes,  welding  rods  and  soldering 

sticks.    (14/10/19.) 
157,536  Railing  &  Angold.     Magneto  hand  lamps.     (15/10/19.) 
157,556  Automatic   Telephone    Mfg.    Co.    &    Harrison.    Signalling   arrangements 

applicable  to  telegraph,  telephone  and  like  purposes.     (20'10/19.) 
157,562  Baumann  &  Metropolitan-Vickers  Electrical  Co.    Air-cooling  apparatus 

particularly  applicable  to  the  cooling  of  electrical  machines.    (21/10/19  ) 

157.585  Caughrean.     Incandescent  electric  lights.     (3/11  19.) 

157.586  Cooper.     Locking  holder  for  electric  lamps.     (4li  19.) 

157,595  Midland  Electric  Mfg.  (x>  &  Barber.  '■  Ironclad  "  electrical  switches. 
(6  II  49.) 

157,607  Hughes  &  Turner.    Receivers  for  wireless  telegraphy.    (14/11/19.) 

Consists  in  employing  the  periodic  variations  in  resistance  between  the  anode  and 
filament  of  a  valve  oscillating  at  acoustic  frequencies  to  damp  the  grid  circuit  of  a 
three-electrode  valve  connected  to  the  high-frequency  receiver  circuit  and  acting 
as  a  detector  or  amplifier  in  the  usual  manner. 

157,614  Cooper.     Device  for  use  in  disinfecting  telephone  instruments.    (2241/19.) 

157,626  Palmer  &  Metropolitan-Vickers  Electrical  Co.  Protective  devices  for 
alternating-current  systems.     (10/12/19.) 

158,005  Murray  &  Robinson.  Wireless  receiving  and  transmitting  apparatus. 
(1 1/4/19.) 

158,008  Taylor.  Methods  of  and  means  for  obtaining  alternating  currents  of  any 
periodicity  from  existing  systems  of  different  periodicity.  (25/6 '09.  Addition 
to  151,294.     Cognate  applications,  17,384/19,  21,399/19  and  23,724/19  ) 

158,011   McDougald.     Thermionic  valves.     (28,7,19.) 

158,013  Burgess.  Magnetic  cores  for  dynamo-electric  machines,  transformers,  electro- 
magnets and  the  like.     (2/8/19.) 

158,027  B.T.-H.  Co  (G.E.  Co.)  Cooling  transformers  and  other  electrical  apparatus 
(8/10/19) 

158,034  CoxoN  &  Williams.  Renewal  of  the  filaments  in  metal  filament  electric  lamps. 
(17,'10/19.) 

158.045  B.T.-H.  Co.    (G.E.  Co.)    Controllers  for  e'ectric  motors.    (21/10/19.) 

158.046  CoDD.     Electric  ignition  systems  for  internal-combustion  engines.     (21/10/19.) 
158,059  Lee.     Means  for  supporting  electrical  conduits  and  cables,  pipes,  rods  and  the 

like.  (23/10/19.) 


22.874 
22,892 
22,901 
22.932 
22.941 
22,942 
22,943 
23,109 


APPLICATIONS  FOR   PATENTS^ 

August  3,  1920. 
Bolton.    Switches. 

B.T.-H.  C^.     Magneto-electric  machines. 
Squier.     Fiadio-communication  systems.    (3/8/19,  U.S.) 
Husband. 

Morris- AiRTY  &  Mullard.    Thermionic  valves. 
GoLDup  &  Macrorie.  &  Mullard.    Thermionic  valves. 
Mullard  &  Shearing.    Thermionic  valves. 
Franklin.     Continuous  wave  telephony  and  telegraphy. 


August  4,  1920. 

22,973  Mull.    Process  for  utilising  mica  for  electrical  purposes. 

22,980  Alexander.    (Stuart  ElectrolyticCellsInc.)     Electrode andelectrolytic batteries 

22.996  BuRKiNSHAW.     Portable  telephones  for  the  deaf 

23,007  B.T.-H.  Co.    Magneto-electric  machines. 

23,030  Johnson.    ( U.S.  Chain  &  Forging  Co.)     Electric  welding  machines. 

23,045  Glaser.     Electrical  rectifying  apparatus,  &c. 

August  5,  1920. 
23,090  Das.     Electric  emergency  lighting  installations. 
23.092  Easter.    Switches. 

23,103  B.T.-H.  Co.    (G.E.Co.)     Induction  motors. 
23,123  Greedy.     Electric  machines. 

August  6.  1920. 

23.142  Aspden  &  Bowman.     Electric  transmission  of  power. 

23.143  Cristofoletti  &  Manetti.     Incandescent  lamps.  &c. 
23.170  Harding.    Trolley  wheels  of  tramcars.  &c. 

23,176  Akt.  Ges.  Brown,  Boveri  et  Cie,  Apparatus  for  starting  single  armature 
converters  from  alternating-current  side,     (16/8,'  19.  Switzerland.) 

23.181  Meyfarth.     Electric  vehicle  controllers.    (18  8/19.  Switzerland.) 

23, 185  Carey.  I  nstrument  for  converting  wireless  direction  finder  bearings  into  Mercator 
bearings. 

23,201  Smith.     Electrically  treating  foods,  &c. 

August  7,  1920. 
23,249  Bennett.     Automatic  electric  indicator  for  motor  vehicles. 

23.267  Electric  Outlet  (^,     Electrical  connecting  and  supporting  devices,   (10/1/20, 

U.S) 

23.268  Electric  Outlet  Co.     Electrical  connecting  and  supporting  devices.    (9/4/20, 

U.S.) 
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Companies'   Reports,   &c. 


CITY  OF  LONDON  MEETING. 
P  Mr.  J.  B.  Braithwaite,  wlio  presided  over  the  annual  meeting  of  the 
City  of  London  Electric  Lighting  Company,  Ltd.,  said  that  notwith- 
standing the  difficulties,  the  past  year's  working  was  fairly  .satisfactory. 
The  total  revenue  showed  an  increase  of  £128  275,  but,  o'n'lng  to  in- 
creased cost  of  coal,  labour,  &c.,  and  the  higher  rates  and  taxes,  they 
had  only  been  able  to  retain  £31  2C>6  as  net.  It  was  proposed  to  raise 
the  ordinary  dividend  to  12  per  cent,  and  to  pay  a  bonus  of  2  per  cent., 
which  was  on  account  of  the  shortage  of  dividend  during  the  war. 

Dealing  with  the  position  of  electricity  supply  in  London,  he  reminded 
them  that  the  companies  operating  within  the  County  of  London  were 
purchaseable  by  the  London  County  Council  in  1931,  but  the  local 
authorities  had  an  unlimited  tenure  and  the  capital  for  their  develop- 
ment was  raised  on  the  security  of  the  rates.  The  two  classes  of  under- 
takings were,  therefore,  quite  different,  and  the  attempt  to  amalgamate 
them  presented  great  difficulties.  In  his  opinion,  the  simplest  method 
of  promoting  the  unification  of  the  London  electric  supply  would  have 
been  to  remove  the  harassing  restrictions  at  present  imposed,  to  give 
the  companies  a  considerable  extension  of  their  tenure,  which  would 
justify  them  in  undertaking  the  large  capital  expenditure  required  to 
correct  the  existing  anomalies  in  the  electricity  supply  of  London  and 
then  to  have  left  them  to  work  out  tlie  problem,  wliich  he  was  confident 
they  were  quite  capable  of  doing.  A  step  in  that  direction  was  taken 
by  the  passing  of  the  Electric  Lighting  Act  of  1908,  which  substituted 
the  London  County  Council  as  the  sole  purchasing  authority  and  gave 
power  to  companies  and  local  authorities  to  link  up  their  stations. 
Real  progress  was  being  made  in  the  right  direction  ;  several  inter- 
connecting mains  had  been  laid,  and  one  small  power  house  had  been 
shut  down,  whilst  the  company  owning  the  largest  area  of  supply  in 
London  had  acquired  a  site  at  Barking  for  a  large  power  house  for 
giving  bulk  supply.  The  war  held  up  further  development,  but  following 
the  war  a  serious  retrograde  step  was  taken  by  passing  the  Electricity 
(Supply)  Act  of  1919,  which  was  put  forward  with  a  great  flourish  of 
tiumpets  as  a  measure  wliich  would  lead  to  the  giving  of  cheap  elec- 
tricity supply  throughout  the  country. 

Joint  Electricity  Authority  for  London. 

Referring  to  the  scheme  for  the  constitution  of  a  Joint  Authority 
for  the  Greater  London  area,  he  said  that  of  the  28  members  of  that 
Authority,  six  would  represent  the  companies  and  six  the  local  authori- 
ties. Those  who  were  responsible  for  the  supply  would  thus  be  in  a 
hopeless  minority,  and  even  the  authority  itself  had  to  obtain  the 
consent  of  the  Commissioners  at  every  step,  so  that  it  would  not  appear 
that  its  progress  was  bkely  to  be  very  rapid.  Of  the  80  odd  generating 
stations  the  scheme  contemplated  shutting  down  GO,  the  construction 
of  four  new  stations  and  the  enlargement  of  two  of  the  old  ones..  For 
that  purpose  a  capital  of  30j  millions  would  be  required  in  addition 
to  the  cost  of  acquiring  existing  stations  or  inter-connecting  mains. 
No  power  was  given  under  the  Act  of  1919  to  raise  any  capital,  so 
that  before  that  could  be  done  further  legislation  would  be  required. 
The  net  result  was  that  the  erection  of  the  one  big  power-house  for 
which  Parliament  had  granted  powers  had  been  blocked,  and  it  was 
not  easy  to  see  how  under  existing  conditions  the  necessary  increased 
facilities  for  supply  in  the  London  area  could  be  obtained  within  the 
time  available.  The  Company  was  fortunate  in  having  placed  orders 
for  additional  plant,  and  laid  an  interconnecting  cable  between  Bank- 
side  and  the  County  of  London  Company's  station  at  Wandsworth, 
which  would  enable  them  to  give  that  company  10  000  kW  in  bulk. 
They  had  not  raised  any  additional  capital  since  1900,  having  paid  for 
all  new  plant,  extensions,  &c.,  out  of  revenue,  but  the  large  additions 
to  the  generating  plant  which  they  were  now  making  would  oblige 
them  to  raise  a  small  amount,  and  they  proposed  to  issue  after  Easter 
£300  000  of  the  £800  000  capital  which  they  still  had  available  in  the 
form  of  eight  per  cent,  cumulative  second  preference  shares. 


COUNTY  OF  LONDON  MEETING. 

In  moving  the  adoption  of  the  past  year's  report  and  accounts  of  the 
County  of  London  Elfctkic  Supply  Company,  Ltd.,  -at  the  amiual 
meeting  last  week,  the  chairman  (Sir  Harry  B.  Renwick,  K.B.E.)  stated 
that  the  receipts  from  the  sale  of  current  and  meter  rentals  reached  the 
high  figure  of  £674  105,  an  increase  of  £130  821  (or  24  per  cent,  over 
1919).  The  sum  carried  to  net  revenue  account  showed  an  increase  of 
£26  779,  or  over  12  per  cent.  A  sum  of  £50  000  was  placed  to  reserve 
for  depreciation,  and  £62  500  to  general  reserve  (£17  500  in  excess  of  last 
year),  and  £8  971  had  been  written  off  preliminary  expenses,  which 
closed  that  account.  Tho  final  dividend  on  the  ordinary  shares  was 
at  the  rate  of  II  per  cent,  for  the  six  months,  making  8  per  cent,  for  the 
year,  while  the  carry  forward  (£18  594)  was  practically  the  same  as  the 
amount  brought  into  the  account.  The  costs  of  generation,  distribution, 
office  expenses  and  administration  amounted  to  £454  371,  an  increase 
of  £95  729  (about  27  per  cent.)  over  the  figure  for  1919.  Rates  and 
taxes  had  increased  by  £1 2  303.  In  one  of  their  districts  the  rates  had 
increased  from  9s.  4Jd.  in  1913  to  22s.  2d.  at  present,  and  in  another 
district  from  8s.  to  2I3.  In  one  year  the  rates  increased  in  certain  of 
their  districts  more  than  double.  To  his  mind  the  question  of  municipal 
expenditure  and  local  rates  was  one  of  the  most  pressing  questions  of 
the  hour,  the  importance  of  which  was  not  fully  realised  by  the  public. 
Record  Output  and  Extensions. 

There  was  a  record  increase  of  over  seven  million  units  sold  over  1919, 
with  a  total  of  nearly  50  million  units  sold.  Applications  for  new 
business  showed  a  net  increase  of  5  678  kW,  and  they  had  now  connected 


to  their  mains  nearly  90  000  kVV,  while  they  were  supplying  over  35  000 
consumers.  That  indicated  in  a  telling  way  the  continued  vitality  of 
the  business  and  the  possibilities  of  the  future,  which,  having  regard  to 
the  company's  extensive  areas,  were  practically  unlimited.  The  Elec- 
tricity Commissioner's  consent  to  the  erection  of  a  power  station  at 
Barking  had  been  deferred  until  after  the  31st  inst,  whea  the  Commis- 
sioners expected  to  have  before  them  schemes  for  London  under  the 
Act  of  1919.  Although  recent  legislation  had  been  designed  to  assist 
development,  it  had,  up  to  the  present,  acted  in  precisely  the  opposite 
direction.  Its  failure  was  traceable  to  the  fact  that  it  gave  new  life  and 
new  opportunities  to  the  discordant  factor  of  local  politics.  From  an 
electrical  point  of  view,  it  was  a  perfectly  simple  matter  for  the  existing 
midertakers  to  ensure  a  cheap  and  abundant  supply  of  electricity,  but 
mix  that  up  with  politics,  as  electric  supply  legislation  had  hitherto 
done,  and  all  progress  was  perfectly  hopeless.  He  had  already  informed 
the  shareholders  what  the  company  proposed  to  do  at  Barking,  which 
was  the  company's  contribution  to  the  London  problem,  a  contribution 
of  a  constructive  and  practical  character,  and  certainly  no  other  London 
company  could  say  as  much.  He  understood  that  the  Electricity 
(Supply)  (No.  2)  BUI  would  not  be  introduced  this  Session.  The  Bill 
was  largely  a  finance  Bill,  and  apparently  the  House  felt  that  this  was  not 
the  time  to  put  forward  speculative  schemes  involving  many  millions 
of  the  ratepayers'  money.  There  were  signs  that  the  public  were 
awaking  to  the  vital  question  of  municipal  borrowing  and  local  taxation, 
and  one  could  only  hope  that,  now  public  attention  was  being  aroused, 
some  form  of  rationing  might  be  applied  to  local  authorities'  expenditure. 

W.  T.  HENLEY'S  COMPANY. 

Mr.  Cieo.  Sutton,  M.I.E.E.,  who  presided  over  the  annual  meeting 
of  W.  T.  Henley's  Telegraph  Works  Company,  Ltd.,  on  Friday, 
dealt  at  some  length  with  the  industrial  situation  and  with  the  effects 
of  foreign  competition,  &c.  At  the  outset  he  referred  to  the  recent 
issue  of  capital  and  gave  an  analysis  of  the  report  and  accounts.  Power 
had  been  acquired  to  increase  the  ordinary  shai-e  capital  by  £400  000, 
and  it  might  be  necessary  towards  the  end  of  the  year  to  issue  the 
remaining  £150  000.  The  large  increase  of  £102  000  to  buildings, 
machinery  and  plant  was  due  mainly  to  the  new  buildings  in  course  of 
erection  at  the  Gravesend  works.  They  had  been  delayed  for  want  of 
material  and  labour,  especially  the  latter.  After  referring  to  the  increase 
in  the  capital  of  the  Henley  Tyre  &  Rubber  Company,  he  said  they  had 
no  reason  to  modify  the  great  hopes  they  had  as  to  the  future  of  that 
company. 

Increased  Stocks  and  Profit. 

The  increase  in  the  stock  account  was  due  to  two  causes — firstly,  the 
need  of  increasing  their  stocks  of  wires  and  cables  at  home  and  abroad, 
which  had  been  depleted  by  the  war,  and,  secondly,  and  principally,  the 
large  quantity  of  partially  manufactured  stock  which  was  sold,  the 
results  of  which  would  come  into  the  present  year.  That  large  stock 
was  all  good  and  they  were  in  a  happy  position  in  respect  of  it.  The 
debtors  showed  an  increase  of  £200  000  due  to  larger  business  and,  to 
some  extent,  to  the  longer  credit  sometimes  taken.  After  making 
ample  provision  for  depreciation,  the  final  net  profit  on  trading  was 
£193  000  (against  £168  000)  and  the  carry -forward  was  increased  by 
£42  000  to  £183  000.  He  did  not  think  he  had  ever  experienced  a  year 
when  trading  had  been  conducted  with  so  much  anxiety.  At  times  there 
were  plenty  of  orders  to  be  obtained — they  could  hardly  keep  pace  with 
them  early  last  year,  but  the  course  of  prices  of  their  raw  materials  had 
needed,  to  avoid  disaster,  all  the  skill  of  their  staff.  The  principal 
raw  materials  were  copper,  lead,  india-rubber  and  cotton.  During  the 
year  copper  fell  from  £115  per  ton  to  £71,  lead  from  £45  to  £23,  rubber 
from  2s.  lOd.  per  pound  to  lOd.,  and  American  cotton  from  30d.  to  lOd. 
They  must,  of  course,  buy  forward  for  future  requirements,  and  that 
great  fall  in  values  would  make  apparent  the  careful  and  successful  way 
in  which  the  buying  had  been  conducted. 

Expansion  of  Business. 
Mr.  Sutton  said  the  sale  of  their  products,  and  what  he  might  call 
their  spheres  of  influence — their  overseas  developments — continued  to 
expand.  Their  year's  turnover  had  been  a  record,  and  the  ordei-s 
brought  forward  into  the  current  year  were  also  a  record.  The  tendency 
of  recent  years  to  a  reduced  rate  of  profit  on  an  increased  tumovsr 
continued.  They  had  done  much  work  in  telephone  tmnk  cables  at 
home  and  abroad,  including  a  new  continuously  loaded  cable  which  was 
shipped  this  month  to  be  laid  across  the  Straits  of  Georgia.  They  had 
nearly  completed  a  contract  for  the  City  of  Birmingham  for  what  Tie 
thought  was  the  largest  order  yet  placed  for  the  construction  and  laying 
of  super-tension  cable  to  work  at  a  pressure  of  33  000  V.  Their  general 
trade  had  gone  into  countries  where  hitherto  no  cable  trade  was  to  be 
done.  Jerusalem  had  become  a  buyer  of  Henley's  cables,  and  their 
products  were  not  unknown  in  Baghdad  and  Mesopotamia.  In  regard 
to  the  current  year,  he  said  they  had  a  large  number  of  orders  and  had 
no  normal  anxiety  in  regard  to  the  payment  of  dividends,  but  those 
who  had  attended  their  meetings  in  recent  years  were  aware  that  that 
business  was  not  only  carried  on  for  paying  dividends.  Of  course, 
dividends  were  essential  for  its  continuance,  but  they  absorbed  but  a 
comparatively  small  part  of  the  profits  earned.  They  could  possibly 
give  them  a  prosperous  dividend-paying  concern  by  home  trading 
only,  but  their  desire  had  been,  and  was,  to  give  as  much  employment  as 
they  could  by  the  extension  of  their  overseas  trade.  For  many  years 
they  had  set  "aside  a  large  proportion  of  the  profits  for  that  purpose,  but 
unhappily  State  necessities  had  in  recent  years  taken  much  of  those 
resources  from  them  by  taxation.  A  large  export  trade  was  essential 
to  our  nation,  and  they  had  to  bcartheir  part  by  extending  their  overseas 
business  and  keeping  their  factories  as  fully  employed  as  they  could. 
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Biforc  the  war  Britisli  oablt-iiiakci-s  lirld  tlifir  own  in  forrign  trade; 
their  reputation  for  quality  and  ivlial)ility  was  unimpaired,  but  the  red 
danger  light  was^now  showing  very  eh'arly.  The  orders  from  foreign 
eountries — he  did  not  refer  to  Briti.sh  Overseas  ])ominions — had  fallen 
off  very  seriously  during  the  past  six  months.  Countries  which  bought 
fii>m  them  in  eonsiderable  quantities  had  nearly  eeased  to  buy. 

FOREION    t'OMI'KTITION. 

TheiT  were  several  causes  for  that  ]K)sition,  but  an  important  one 
was  that  they  were  unable  to  eomiiete  in  price  with  foreign  countries. 
How  roulil  tliey  eomiicto  in  price  with  tlermaii  factories,  for  instance, 
with  their  rates"  of  wages  three  or  four  times  higher  than  those  current 
in  (lernian  cable  factories  ?  They  did  not  like  reducing  wages,  and  no 
doubt  they  could  earn  dividends  without  doing  so,  but  they  could  not 
niaintaiu  or  increase  the  employment  in  their  factories  unless  they  were 
able  in  competition  to  secure  foixign  l)u.sincss.  He  lirmly  believed  that 
at  the  present  time  lower  rates  of  wages  were  necessary  and  a  good 
standanl  of  living  must  be  secured  by  working  more  houi-s  in  a  week. 


BRITISH  INSUL.^TED  &  HELSBY  CABLES,  LTD. 

The  Soth  annual  meeting  of  shareholders  of  this  Companj'  was  held 
on  .\[(uiday  at  Liveriujol,  Mr.  James  Taylor,  chairman  of  the  Company, 
presiding. 

The  CuAiitMAX.  moving  the  adoption  of  the  report  and  balance  sheet, 
after  a  sinceix'  tribute  to  the  long  services  as  chairman  and  director 
of  Ur.  E.  K.  Muspratt,  who  had  tendered  his  ivsignation  during  the 
vear,  said  the  profit  for  the  year  amounted  to  i;:i4(l713,  an  increase 
of  £12  112-4  over  the  previous  \-car.  Such  a  result  was  very  .satisfactory, 
especially  when  taken  in  conjunction  with  the  many  difficulties  that  had 
o  be  contended  with.  Two  stoppages  occurred  at  the  principal  works 
at  Prescot,  one  due  to  the  coal  strike  and  the  other  to  certain  unreason- 
able demands  by  workmen  which  resulted  in  three  weeks'  work  being 
lost.  The  workmen  sutlered  a  heavy  loss  in  wages  and  the  Company 
in  profits,  in  addition  to  which  theii-  were  disorganising  effects  and  an 
a<'<umulation  of  costly  raw  materials.  In  addition,  men  in  the  wire 
drawing  department  adopted  the  "ca'canny"  policy  in  an  effort  to 
defeat  the  bonus  system  which  had  been  in  operation  for  many  years 
and  to  bring  about  the  substitution  of  a  fiat  rate  wage  as  high  as  the 
bonus  system  ensured.  The  Company  refused  the  demand  with  the 
result  that  about  70  exjjert  wire  drawers  who  declined  to  continue 
on  the  old  system  had  to  leave  the  service.  Some  time  was  required 
to  train  fresh  hands,  but  by  persistent  effort  the  difficulty  was  over- 
come, and  now  the  new  men  were  doing  as  much  per  week  as  the  old 
and  more  ex}>erieneed  men  were  doing.  It  would  be  understood  that 
when  these  wire  workers  adopted  "  ca*  canny  "  methods  it  injuriously 
affected  the  workers  in  other  departments  and  resulted  eventually  in 
the  Company  being  unable  to  turn  out  the  usual  and  proper  quantity 
of  cable  per  week. 

Incbeased  Works    Efficiency. 

Apart  from  these  stoppages  the  works,  both  at  Prescot  and  Helsby, 
had  been  busy  throughout  the  year  and  the  present  state  of  the  order 
book  was  quite  satisfacton,'.  Present  high  costs  of  manufacture  and 
inability  to  give  certain  dcliverj',  owing  to  labour  unrest,  were  pre- 
venting the  Company  from  taking  orders  which  were  now  being  placed 
abnjad.  Foreign  trade  could  only  be  retained  by  a  reduction  in  the 
cost  of  production  and  although  a  decrease  in  the  present  high  rate 
of  wages  would  have  a  most  beneficial  effect  another  and  very  important 
element  had  to  be  considered,  viz.,  increased  efficiency  in  the  mechanical 
means  of  production.  The  Company,  therefore,  had  carried  out  a 
re-organisation  of  the  works.  They  had  built  what  were  practically 
three  new  factories,  fitted  with  all  the  latest  and  most  improved  appli- 
ances, and  had  enlarged  the  power  plant.  They  had  also  greatly  im- 
proved and  increased  the  facilities  for  handhng  raw  material  and 
finished  products,  besides  making  improvements  in  other  departments 
which  should  largely  tend  to  cheapen  production.  The  Company 
had  now  been  working  under  the  improved  conditions  and  additional 
facilities  for  the  past  two  or  three  months,  and  while  they  were  feeling 
the  beneficial  results  of  the  changes  generally,  it  was  noteworthy  that 
they  could  now  turn  out  all  the  latest  types  of  special  high.tension 
cables  of  very  long  lengths.  He  was  correct  in  stating  that  taken 
altogether  the  factory  could  be  considered  as  second  to  none  in  the 
count  rj'.  It  was  believed  that  capital  expenditure  for  some  time 
would  be  relatively  small,  and  the  prices  of  raw  material  having  fallen 
and  the  peak  of  the  Company's  financial  requirements  passed,  it  would 
not  be  necessary  to  issue  any  of  the  new  capital  already  authorised. 

Sir  Harmood  Banner  having  seconded,  the  motion  was  carried. 
A  resolutioir sanctioning  the  payment  of  6 J  per  cent,  dividend  at  once 
and  5  per  cent,  bonus  on  June  3t>,  making  a  total  distribution  for  the 
year  of  15  per  cent.,  was  also  adopted.  Sir  Arthur  Stanley  and  Mr.  J. 
Carlton  iStitt  were  re-elected  directors  and  the  appointment  of  Mr.  J. 
Arthur  Smith  as  a  director  in  place  of  Dr.  E.  K.  Muspratt  was  con- 
finned. 

The  Liverpool  District  Liohtino  Company,  Ltd.,  have  declared  a 
dividend  of  5  per  cent,  for  the  past  year. 

The  directors  of  the  Anolo-Portuouese  Telepho.ve  Company,  Ltd,. 
announce  that  the  Portuguese  Government  has  authorised  an  all-round 
increase  in  the  tariff  averaging  about  130  per  cent,  above  the  rates  fixed 
in  June,  1920. 

The  net  profit  of  the  Clvi'E  Vaixey'  Electrical  Power  Company' 
for  1920  was  £149  392,  and  with  £58  301  brought  forward  the  total  is 
£207  693.  After  transferring  to  contingency  fund  £75  000,  the  directors 
recommend  a  final  dividend  at  rate  of  10  per  cent,  per  annum  on  the 


"Ordinary  shares,   making  71  per  cent.,  carrying  fonvard  £09  093.     The 
^oport  and  acicounts  were  adopted  at  the  meeting  on  Wednesday. 

The  .SoiTii  London  Electric  Supply  Corporation,  Ltd.,  recom- 
mends a  final  dividend  of  9  per  cent,  on  the  ordinary  shares,  making 
7  ix!r  cent,  for  the  year  1920.  A  sum  of  £10  000  is  placed  to  reserve  for 
depreciation,  &c.,  £5  000  for  taxation  and  contingencies,  £2  500  to 
reserx-e  for  depreciation  on  trading  stock,  &c.,  £10  00(J  to  general  reserve, 
and  £1  871  written  off  outstanding  balances  on  leasehold  account  ami 
issue  exjK'nses  of  debentures  and  preference  shares,  &c.,  £5  7G9  being 
carried  fonvard. 

At  the  meeting  of  the  County  of  Durham  Electric^o,  Power 
Distribution  ('o.mpany,  Ltd.,  it  was  reported  that  the  total  connections 
at  the  end  of  the  year  (including  the  connections  of  its  associated  Parlia- 
mentary Company,  the  County  of  Durham  Electric  Power  Sup])ly 
Company)  amounted  to  151  080  H. P.,  compared  with  130  895  H. p.  in 
1919  Or  an  increase  of  14  791  H.r.  The  profit  for  the  year  was  £01  394 
and  with  £403  brought  forward  the  total  was  £0!  797.  Interest  on 
loans  and  debenture  stock  rec|uired  £12  523,  the  dividend  of  12  i)er 
cent,  for  the  year  on  the  onlin.ary  shares  absorbed  £48  000  and  the 
balance  (£1  275)  was  carried  forward.  The  capital  expenditure  account 
at  the  end  of  the  year  was  £390  755. 

The  net  profit  of  the  Newca.stle  and  District  Electric  Lighting 
Company,  Ltd.,  for  the  year  1920,  after*hargiug  interest  on  delxTitures, 
loans,  &c.,  allowing  £10  000  for  depreciation  and  placing  £10  000  to 
general  reserve,  was  £11  104,  which  added  to  £13  203  brought  forward, 
made  a  total  of  £24  307.  Out  of  this  the  directors  have  decided  to  pay 
a  dividend  at  the  rate  of  5  per  cent,  (less  tax)  for  the  year  (absorbing 
£10  412),  and  to  carry  fonvard  £13  955.  A  large  number  of  new 
consumers  have  been  connected  to  the  mains  and  considerable  exten- 
.sions  made  to  existing  installations.  The  expenditure  on  capital 
account  during  the  year  was  £23  005. 

For  the  year  ended  September  30  last  the  tralKi-  receipts  of  the  Isle 
OF  Thanet  Electric  Tramways  and  Lighting  Company,  Ltd.,  (in- 
cluding omnibuses),  were  £74  110,  and  from  sale  of  electricity  £22  626,  the 
total  reeeipts  being  £97  244,  against  £66  394  for  1918-19,  and  the  balance 
carried  to  appropriation  account  £32  144,  against  £30  553.  The  sum 
available  is  £24  797,  and  of  this  amount  £2  500  has  been  placed  to 
reserve,  £10  000  to  permanent  way  re.serve,  and  £7  500  to  rolling  stock 
reserve,  leaving  to  carry  forward  £4  285.  The  directors  look  forward  to 
the  resumption  of  a  dividend  on  the  preference  shares  for  the  year 
ended  September  30  next. 

The  Wemyss  &  District  Tramway-s  Company,  Ltd.,  reports  a  profit 
of  £8  848  for  the  past  year,  and,  with  £689  brought  forward,  the  total  is 
£9  538.  Interest  on  debenture  stock  absorbed  £1  583,  and  after  paying 
interim  and  final  dividends  of  7J  per  cent,  on  preference  shares,  interim 
dividend  on  ordinary  shares  of  6  per  cent.,  and  transferring  £3  000  to 
reserve  fund,  the  balance  is  £2  354.  The  directors  propose  to  pay  a 
final  dividend  of  6  per  cent,  on  the  ordinary  shares,  and  carry  forward 
£1  154.  The  ordinary  share  capital  was  increased  from  £10  000  to 
£20  000  by  the  capitalisation  of  £10  000  of  the  reserve  fund.  The  traffic 
receipts  were  £34  393,  against  £29  878  in  1919,  and  traffic  expenses 
advanced  from  £6  839  to  £9  309  ;  administration,  management,  legal,  &e., 
expenses  and  income  tax  from  £4  742  to  £6  312,  and  cost  of  power  also 
showed  an  advance  of  £(500. 

The  report  of  Bui.lers,  Ltd.,  for  the  jear  ended  July  31  states  that, 
after  paying  directors'  fees  and  salaries,  and  providing  for  taxation, 
the  profit  was  £23  353,  which,  with  £846  brought  fonvard,  made  a  total 
of  £24  199.  Very  ample  allowance  for  depreciation  has  been  made. 
Owing  to  the  present  financial  stringency,  and  the  necessity  for  conserv- 
ing the  resources  of  the  Company,  the  directors  propose  to  carry  forward 
the  whole  of  the  balance  (£8  949)  after  the  payment  of  the  5  per  cent, 
dividend  on  the  ordinary  shares  in  November  last.  The  Milton  Works, 
which  are  of  the  most  up-to-date  character,  are  now  in  operation,  and 
will  add  considerably  to  the  scope  of  the  Company's  business.  The 
report  refers  with  regret  to  the  death  of  Mr.  J.  W.  Harris,  a  managing 
director,  and  states  that  Mr.  Gilbert  H.  Harris,  manager  of  the  Hanley 
Works,  has  been  appointed  a  managing  director. 

Dr.  J.  A.  Hosker,  J. P.,  who  presided  over  the  recent  meeting 
Bournemouth  and  Poole  Electricity  Supply  Co.mpany,  Ltd., 
stated  that  the  receipts  from  the  sale  of  current  and  meter 
rentals  had  incresksed  by  £26  512,  or  31  per  cent.,  and  the  total  receipts 
showed  an  increase  of  £28  978.  The  wo^ng  costs  were  £84  313,  an 
increase  of  £23  792.  &)al  and  other  fuel  increased  by  £13  801,  salaries 
and  wages  by  £4  200,  repairs  by  £1  662,  and  rates,  taxes  and  insurance 
by  £2  912.  The  balance  available  was  £22  549,  compared  with 
£20  641,  and  they  were  paying  the  same  dividend  as  last  year,  namely, 
6  per  cent.  New  applications,  representing  1  942  kW.,  had  been 
obtained,  compared  with  1  695  kW.  in  1919,  and  the  units  consumed 
amounted  to  6  198  302,  against  4  680  347.  The  trading  department 
had  again  bad  a  successful  year  and  had  earned  a  profit  of  £3  410.  In 
conclusion  he  referred  to  the  Electricity  Supply  Act.  During  the  year 
a  number  of  electricity  districts  had  been  deUmited,  but  whether  the 
result  would  be  to  get  a  cheap  and  abundant  supply  was  open  to  question. 
They  would  like  to  be  in  a  position  to  obtain  bulk  supply  on  terms 
cheaper  than  they  could  generate,  but  he  saw  little  prospect  of  that. 

Sir  Henry  Mance,  CLE.,  who  presided  over  the  annual  meeting  of 
the  Oxford  Electric  Company,  Ltd.,  last  week,  stated  that  so  far 
as  general  business  in  Oxford  was  concerned,  1920  was  the  first  normal 
year  they  had  had  since  the  commencement  of  the  war.  The  coal  strike 
and  the  extension  of  summer  time  to  October  last  were  to  some  extent 
detrimental  to  the  company,  but,  notwithstanding  that,  their  output 
increased  by  26  per  cent,  over  that  of  1919.     The  great  advance  in  the 
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rates  of  wages  and  the  cost  of  coal  and  other  commodities  had  necessi 
tated  an  increase  in  the  statutory  charge,  and  that  was  now  in  operation. 
Up  to  the  present  the  effect  of  electricity  legislation  had  been  beneficial 
to  most  supply  companies.  He  thought  it  would  be  a  long  while  before 
any  material  change  could  be  made  in  the  distribution  of  electric  power 
throughout  Oxfordshire  or  the  neighbouring  counties.  A  further 
measure  would  be  under  the  consideration  of  Parliament  this  Session. 
It  appeared  to  be  an  enabling  Bill  giving  lending  and  borrowing  powers 
to  various  authorities.  What  they  really  wanted  was  willingness  on  the 
part  of  the  Government  to  guarantee  interest  on  any  money  advanced 
with  the  latter's  approval  for  the  purpose  of  cheapening  and  extending 
the  generation  and  distribution  of  electricity.  If  the  Government  would 
take  that  responsibility,  which  would  cost  them  nothing,  they  would  be 
rendering  a  real  service  to  the  industry  throughout  the  country.  Divi- 
dends of  5  per  cent  were  declared  on  the  preference  and  ordinary  shares. 

Presiding  over  the  meeting  of  the  Brompton  and  Kexsixgton 
Electricity  Supply  Company,  Ltd.,  last  week,  the  chairman  (Mr.  H.  B. 
Beeton)  said  the  report  and  accounts  for  the  jiast  year  record' d  results 
which  were  eminently  satisfactorj'.  The  growth  of  the  business  had 
proceeded  along  the  lines  which  he  had  indicated  at  previous  meetings. 
The  conversion  of  the  larger  houses  into  flats  and  maisonnettes  continued, 
and  the  demand  for  cooking  and  domestic  accessories  increased  so  that 
they  had  again  not  only  connected  more  consumers  and  made  more  lamp 
connections,  but  they  had  also  sold  more  current  than  in  any  previous 
twelve  months  Though  they  paid  more  for  coal  of  a  greatly  inferior 
quality  the  improved  working  conditions  resulted  in  a  smaller  coal 
consumption  per  unit  generated.  That  economy  in  production,  due  to 
the  progress  of  invention,  would  continue,  and  they  were  installing  another 
large  turbo-alteniator  of  improved  design.  The  gross  receipts  amounted 
to  £102  372  against  £74  045  in  1919,  and  the  working  expenses  to  £59  469 
against  £44  683,  so  that  the  net  receipts  were  £42  902,  an  increase  of 
£13  541,  and  they  were  paying  the  same  dividend  as  last  year,  after 
making  larger  provision  for  depreciation  and  reserve.  They  had  written 
down  about  £7  000  worth  of  machinery,',  which  had  become  obsolete,  and 
they  had  spent  an  additional  fo  OOO  on  the  mains  system.  They  had 
been  called  upon  to  make  further  advances  to  the  Accessories  Company, 
which  were  justified  by  the  results  of  its  working.  Its  assets  continued 
to  be  worth  their  book  value  ;  it  constituted  one  of  their  best  customers, 
and  its  work  contributed  effectively  to  the  business  of  supply  in  the  area. 
The  prospects  of  the  company  for  the  current  year  we're  satisfactory; 

At  the  rec"nt  annual  general  meeting  of  the  Lo.mdos  Electric  Wire 
Company  &  Smith.s,  Ltd.,  the  chairman.  Sir  George  H.  Fisher-Smith, 
J.P.,  presided,  and  in  moving  the  adoption  of  the  report  and  accounts, 
he  said  that  their  total  assets  amounted  to  £1  500  000,  or  £386  852 
higher  than  last  year.  The  profit  and  loss  account  showed  an  increase 
of  £20  000.  but  there  was  now  a  further  £350  000  engaged  in  the  business. 
The  final  dividend  of  6}  per  cent,  (making  7J  per  cent,  for  the  year)  on 
the  ordinary  shares  would  leave  £38  926  to  be  carried  forward.  The 
past  vear  had  been  one  of  the  mostdifficult  ever  known  for  commerce. 
At  the  moment  the  lack  of  business  was  due  to  the  almost  entire 
absence  of  purchasing  power.  There  was  plenty  of  work  to  be 
done,  but  there  was  not  sufficient  money  to  pay  for  it.  The  time  had 
arrived  when  the  cost  of  production  would  have  to  be  seriously  recon- 
sidered, and  capital  and  labour  would  have  to  work  together  to  that 
end  in  their  mutual  interest  if  we  were  to  retain  our  great  manufacturing 
position.  The  present  financial  stringency  was  largely  due  to  excessive 
taxation.  In  existing  circumstances  it  was  difficultto  forecast  the  future, 
but  he  was  under  the  impression  that  we  were  nearing  the  bottom  of  the 
reductions  in  the  values  of  raw  material,  and  if  prices  could  be  stabilised, 
buyers  at  home  and  abroad  would  have  confidence  in  placing  orders,  and 
in  consequence  a  revival  in  trade  would  surely  take  place.  He  believed 
that  the  electrical  industry  would  be  one  of  the  first  to  revive,  because 
a  successful  future  would  demand  more  and  more  the  u.se  of  electricity. 
Their  company  was  ready  as  regarded  plant,  machinery,  materials  and 
men  to  meet  the  expansion  when  it  came. 

At  the  recent  meeting  of  the  Mersey  Railway-  Company,  the  chairman 
(Mr.  James  Falconer)  said  that  the  amount  available  for  payment  of 
interest  on  the  debenture  stocks  was  £48  815.  The  additional  revenue 
required  to  pay  interest  in  full  on  all  their  debenture  stock  was  £4  867. 
The  most  important  consideration  was  the  amount  of  the  working  costs, 
which  had  now  reached  £199  750  a  year,  compared  with  £64  285  in  1913. 
In  consequence  of  that  large  increase  and  of  the  exceptional  position  of 
the  company,  the  board  had  applied  to  the  Ministry  of  Transport  for  a 
revision  of  the  fares.  The  position  of  the  company  was  exceptional  in 
many  ways.  The  capital  expenditure  on  the  construction  and  equip- 
ment of  the  line  had  been  £3  048  236,  or  £714  400  per  mile,  against  £60  000 
per  mile,  which  was  the  average  expenditure  of  all  the  railways  in  Eng- 
land and  Wales.  The  working  expenses  were  exceptionally  heavy 
owing  to  the  heavy  gradients  on  either  side  of  the  river.  The  company 
was  also  different  from  other  railway  companies,  as  it  did  not  carry  goods 
and  depended  entirely  on  its  passenger  traffic,  and  when  it  adopted 
electric  traction  it  inaugurated  a  scale  of  exceptionally  low  passenger 
fares.  If  their  proposals  were  approved,  their  hope  was  that  the  com- 
pany, by  maintaining  its  frequent,  rapid  and  efficient  service,  would 
resume  the  marked  progress  which  it  had  continuously  made  from  the 
date  of  the  electrification  in  1903  down  to  the  commencement  of  the  war 
in  1914.  In  those  years  the  volume  of  traffic  had  grown  from  6-85 
millions  of  passengers  carried  in  1903  to  16-525  millions  carried  in  1913. 
They  had  decided  after  careful  consideration  to  adopt  th>:  system  of 
automatic  signalling  which  was  in  operation  successfully  on  all  the 
underground  railways  in  London.  That  would  materially  increase  the 
capacity  of  the  railway  and  enable  the  company  to  add  to  the  convenience 
of  passengers,  especially  during  peak  time. 


'Se^v  Companies. 


The  following  list  has  been  compiled  from  information  supplied  to 
us  by  Messrs.  Jordan  &  Sons,  Ltd.,  Company  Registration  Agents, 
Chancery-lane,  London,  W.C.2  : — ■ 

CONTRACTORS  (STANNINGLY),  LTD.  (173  402).— Reg.  Feb.  28, 
capital  £1  000  in  £1  shares,  to  carry  on  business  of  mechanical,  electrical 
and  general  engineers.  Directors  :  T.  Croft,  W.  Summerscales  and  F.  L. 
Bell.     Reg.  office  :    23,   Bradford-road,  Stanningley,  near  Leeds. 

DAY  (BERNHARD),  LTD.  (173  427).— Reg.  March  1,  cajjital  £5  000 
in  4  500  £1  pref.-ord.  and  10  000  Is.  def.  shares,  to  carry  on  business  of 
builders  merchants',  mechanical  and  electrical  engineers,  &c.  Directors: 
B.  Day,  3,  Caihcart-road,  South  Kensington,  S.W.  10,  W.  Matthews, 
Hoyles  Farm,  Bradfoeld,  Yorks,  and  R.  Watkin. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics  "  :  "  German  Aerial  Developments  "  ;  "  .\irship 
Fabrics,"  by  J.  W.  W.  Dyer  ;   "  Soaring  Flight." 

"  Cabinet  Maker  "  :  Annual  Spring  Number  :  "  The  Effect  of  Tax- 
ation on  Furnishing  "  ;  "  Ancient  Ideals  and  Modem  Examples  in 
Furniture."  by  Sir  Charles  AUom  ;  "  The  Arts  of  Management,"  by 
Ernest  J.  P.  Benn  ;  and  "  Colour  and  Design  in  Furniture,"  by  Percy 
WeUs. 

"  Chemical  Age  "  :  Special  Spring  Number  :  "  Review  of  British 
Chemical  Trade  and  Industry  "  ;  "  Recent  Progress  in  Rubber  Chemistry 
and  Technology,"  IV.,  by  Dr.  Philip  Schidrowitz  ;  "  Distillation  of 
Ammoniacal  Liquor  for  the  Manufacture  of  Liquor  Ammonia,"  by 
Wilfrid  Wyld,  F.C.S. 

'"  Farm  and  Home  "  :  '"  The  World's  Wheat  Supply  "  ;  "  Winding 
up  the  Ministry  of  Food  "  ;  and  "  Poultrv  Feeding,  "  by  Edward  Brown, 
F.L.S. 

"  Fruit-Grower  "  :  "  National  Federation  Conference  at  Hull  "  ; 
"  Trial  of  Mechanical  Potato  Lifters  "  ;    and  "'  Commercial  Nicotine." 

"  Gardening  Illustrated  "  :  "  Apple  Bramley's  Seedling  "  (illustrated) ; 
'■  Ferns  for  Rooms  "  ;   and  "  Rose  Mrs.  Chas.  Lamplough  "  (illustrated). 

"  The  Gas  World  "  :  "  An  Extraordinary  Proposal  from  German 
Fertilisers  Manufacturers  "  ;  "  The  Composition  of  Town's  Gas  Supply  "  ; 
and  "  Discussion  on  the  Lighting  and  Heating  of  New  Houses." 

"  Hardware  Trade  Journal  "  :  Annual  Spring  Issue  :  "  Notions  for  the 
Spring  Trade,"  and  numerous  special  articles  on  the  manufactiire  and 
sale  of  hardware. 


Forty  Years  A^o. 

(The  Electrician,  March  26,  1881.) 

Electric  Light  for  Windsor  Castle. — It  is  reported  that  the 
interior  of  the  castle  is  shortly  to  be  illuminated  by  the  electric  light. 

The  Telephone  and  the  House  of  Commons. — Efforts  are  being 
made  to  establish  telephonic  communications  between  the  Houses  of 
Parliament  and  the  clubs  and  private  houses  of  members.  The  cost, 
if  carried  out,  will  be  £15  per  annum  for  half  a  mile,  £19  for  a  mile  and 
£4  for  each  additional  half-mile. 

Patience  off  her  Monument. — The  Edinburgh  correspondent  of  the 
Cos  Jovrnal  wonders  whether  the  Philosophical  Society  of  Glasgow  have 
become  so  enamoured  of  the  electric  light  as  to  lo.se  sight  of  the  public 
duty  which  they  have  to  perform,  namel}',  of  publishing  the  awards  of 
the  committees  on  the  various  articles  shown  at  the  exhibition  of  gas 
apparatus  in  October  last. 

Electric  Light  in  the  City. — At  the  last  meeting  of  the  City  Com- 
mission of  Sewers  a  petition  was  presented  from  the  ratepayers  and 
inhabitants  of  Leadenhall,  Fenchurch  and  Billiter-streets,  asking  to 
have  the  electric  light  tried  in  those  thoroughfares.  The  inhabitants 
of  Newgate  and  Aldersgate-streets  were  said  to  be  also  anxious  for  a 
trial  of  the  light  there.  At  Ipswich  a  committee  has  been  appointed  to 
consider  the  desirability  of  using  the  light  for  public  purposes. 


Arrangements  for  the  Week. 

WEDNESDAY,  March  30th. 

Isuustrial  League  .and  Council. 
7.30  p.m.     At  Caxton  Hall,  Caxton-street,  London,  S.W.     Lecture 
on  "  Industry  and  its  Relation  to  Finance,"   by  Mr.   H.   G. 
Williams. 

FRIDAY,  April  1st. 

Junior  Institution  op  Engineers. 
7.30  p.m.     At   39,    Victoria-street,    London,   S.W.     Lecturette    on 
"  Pneumatic  Conveyors,"  by  Mr.  M.  Jennings. 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electbician  "  are  at  8,  Bouverie  Street,  London,  E.C.4.  Telegrams  ■ 
Benbrotric,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "  The  Electkician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
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Notes. 


Electrolytic  Recovery  of  Zinc. 

TiiK  need  for  tlie  more  economical  use  of  our  raw  materials 
is  equally  evident  at  the  present  time,  whether  we  consider 
fuels  or  metals.  It  is  not  therefore  .surprising  that  researches 
are  being  n>ade  to  discover  whether  much  of  the  low  grade  ore 
which  in  times  of  affluence  has  been  placed  on  the  scrap  heap 
cannot  now  be  used  for  the  economical  production  of  zinc. 
An  account  of  some  very  interesting  laboratory  and  industrial 
experiments  which  have  been  undertaken  under  the  direction 
of  the  British  Metals  Extraction  Company  on  the  electrolytic 
recovery  of  zinc  were  given  in  a  Paper  read  before  the  Faraday 
Society  recently  by  Mr.  Samuel  Field,  and  indicate  something 
of  what  may  be  done  in  this  direction.  They  are  worthy  of 
attention  for  two  reasons.  Zinc  is  a  metal  whose  price  has 
not  only  increased  enormously  since  1914,  but  for  whose 
supply  this  country  depends  to  a  large  extent  on  foreign 
markets.  And  while  in  1913  of  our  total  annual  consumption 
of  220  000  tons  of  zinc  only  60  000  tons  was  produced  in  this 
country  and  no  less  than  64  000  tons  came  from  Germany, 
the  output  of  home  produced  zinc  at  the  present  time  does  not 
exceed  20  000  tons. 


very  successful  recovery  plants  working  on  this  system  have 
been  installed  with  outputs  up  to  as  much  as  100  tons  of  metal 
jier  day.  The  commercial  advantages  of  the  electroh'tic  pro- 
cess, according  to  Mr.  Field,  are  that  it  not  only  allows  low 
grade  zinc  and  complex  ores  to  be  treated,  but  that  it  gives  a 
higher  recovery  of  metal  and  allows  other  ijietals  such  as 
copper,  cadmium,  lead  and  sulphur,  which  in  the  distillation 
process  are  worse  than  valueless,  to  be  recovered  in  their  turn, 
and  usefully  employed.  If  all  this  can  be  substantiated  such  a 
process  has  much  to  recommend  it,  and  we  should  therefore 
welcome  some  figures  from  America,  where  we  have  no  doubt 
some  interesting  results  have  been  obtained. 


The  Need  for  New  Methods. 

This  unfortunate  state  of  ali'airs  is  mainly  due  to  the  gradual 
exhaustion  of  our  supplies  of  high  grade  ores.  And  as  such  ores 
are  the  only  ones  that  can  be  employed  to  i)roduce  the  metal 
when  the  wasteful  process  known  as  distillation  is  used,  it  is 
obviously  necessary  in  order  to  avoid  a  complete  shut  down  of 
the  industry  to  make  a  close  study  of  methods  for  utilising  the 
lower  grade  ores.  Of  these  the  electrolytic  process  seems  the 
most  promising,  and  it  is  therefore  interesting  to  note  that  the 
necessity  for  develo])ing  this  process  is  already  recognised  in 
America,  Australia  and  Tasmania,  in  which  countries,  as  we 
have  already  pointed  out   in  The  Electrician,  a  number  of 


What  the  Electrolytic  Process  Does. 

Electrolytic  zinc  also  yields,  it  is  stated,  a  very  high  grade 
product  at  the  expense  of  little  or  no  skilled  labour,  and 
should  be  especially  useful  in  dealing  with  certain  classes  of 
home  ore,  which  are  not  amenable  to  distillation.  As  de- 
scribed by  Mr.  Field,  it  consists  essentially  in  calcining  the 
sulphide  ore,  extracting  the  product  with  sulphuric  acid  in  the 
form  of  sulphate,  and  electrolysing  the  result  with  insoluble 
anodes,  metal  zinc  being  deposited  in  an  easily  detachable  form, 
whence  it  can  be  subsequently  run  down  into  ingots.  This 
theoretically  sim])le  process  is,  however,  x-omplicated  by  the 
presence  of  disturbing  impurities,  and  the  main  bulk  of  the 
research  which  has  been  undertaken  has  therefore  been  directed 
to  the  discovery  of  methods  whereby  these  impurities  can,  in 
turn,  be  usefully  recovered  or  at  least  their  influence  neutral- 
ised. Now,  as  this  country  is  the  largest  consumer  of  zinc  in 
the  world,  it  will  be  agreed  that  its  production  by  British 
interests  is  of  considerable  commercial  importance,  and  we 
may  be  forgiven  if  we  remark  that  its  influence  on  the  elec- 
tricity supply  industry  is  nob  among  its  least  important 
factors.  For  such  an  industry  would  provide  a  load  with 
load  factor  which  any  undertaking  would  be  glad  to  have, 
and  be  a  consumer  of  quite  a  generous  amount  of  energy 
For,  according  to  Mr.  Field,  about  3  200  kW  hours  are  rcquiref 
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per  ton  of  cathode  zinc  produced  or,  allowing  for  the  jjower 
necessary  for  subsidiary  mechanical  operations,  a  total  of 
about  4  000  k\V  hours  per  ton  would  be  reached,  thus  givino 
a  practically  constant  load  of  160  kW  per  ton  of  zinc  produced 
per  day.  From  all  points  of  view,  then,  the  research,  which  the 
British  Metals  Extraction  Company  have  enterprisingly  under- 
taken is  to  be  encduraged. 

Some  Fundamental  Industrial  Problems. 

We  suspect  that  Mr .  E.  C.  de  Segundo  entitled  the  Paper 
which  he  read  recently  before  the  Royal  Society  of  Arts  "  Some 
Problems  of  Unemployment  "  on  the  principle  that  in  such  a 
case  an  arrest  of  interest  is  better  than  accuracy.  For  the 
Paper  deals  with  unemployment  quite  incidentally,  being 
mainly  concerned  w'ith  a  discussion  of  the  fundamental 
relations  between  Capital  and  Labour  so  called.  His  most 
architectonic  suggestion  was,  in  fact,  that  not  only  unemploy- 
ment, but  many  of  our  other  industrial  ills  could  be  prevented 
by  the  formation  of  an  industrial  army,  whose  establishment 
should  be  the  result  of  joint  action  between  trade  unions  and 
an  employers'  organisation  and  which  should  be  recruited 
only  from  those  who  have  attained  and  maintain  a  certain 
standard  of  character,  skill  and  efficiency  in  their  work.  As 
some  recompense  for  obtaining  the  necessary  qualifications, 
service  in  this  army  would  be  continuous,  and  admission  would 
be^confined  to  pure  born  British  men  and  women. 


A  Revolution  in  Industry. 

In  the  course  of  the  discussion,  this  suggestion  was  rightly 
described  by  Mr.  G.  J.  Wardle  as  a  revolution  in  industrv, 
and  we  may  be  forgiven  for  thinking  that  it  was  put  forward 
because  not  only  has  the  capitalist  made  rather  a  mess  of  in- 
dustrial and  social  problems,  but  because  there  is  no  guarantee 
that  if  Labour  took  charge  matters  would  be  improved. 
We  "are  rather  afraid,  howeter,  that  though  the  establish- 
ment of  a  working  class  bureaucracy,  which  is  really  what 
Mr.  DE  SEGtTNDo's  industrial  army  would  mean,  might  pre- 
vent unemployment,  it  would  give  rise  to  a  state  of  affairs 
that  would  be  very  much  worse  for  industry  and  for  everyone 
else.  We  would  therefore  prefer  to  pin  our  faith  to  his  second 
solution  of  endeavouring  by  individual  effort  and  active  pro- 
ganda  to  ameliorate  the  relations  between  employer  and 
employed  and  to  instruct  both  of  them  in  the  essentials  of 
economics.  For  we  feel  certain  that  the  present  grave  state  of 
our  industrial  politics  is  not  due  entirely  to  the  shortcomings  of 
one  or  other  of  the  parties  concerned,  but  to  the  ignorances 
of  both.  On  the  one  hand,  the  grave  spectre  of  unemploy- 
ment has  led  to  a  disastrous  policy  which  has  re-acted  on 
those  who  adopted  it,  while,  on  the  other  hand,  a  neglect  of 
the  laws  of  the  supply  and  demand  have  brought  a  slump  in 
the  midst  of  a  world  shortage  of  goods.  Where  both  sides  are 
to  blame  they  cannot  do  better  than  come  together,  and 
discover  a  joint  solution  which  will  benefit  them  both. 


Tne  Failure  of  Absolutism. 

Unfortunately  this  solution  does  not  meet  with  approval, 
at  least  in  the  mining  industry.  Indeed,  so  difficult  do  both 
employers  and  employed  find  it  to  agree  on  a  working  policy 
which  shall  not  only  bring  an  adequate  return  to  each,  but 
ensure  to  the  industry  of  the  country  a  much  needed  supply 
of  cheap  fuel  that  we  are  at  the  moment  faced  with  a  situation 
that  is  neither  a  lock-out  nor  a  strike,  but  whose  harmful 
effects  will  be  equal  to  those  which  arise  from  either.  In  such 
a  case  while  nomenclature  does  not  matter,  a  settlement  most 
certainly  does,  for  from  such  a  state  of  things  no  one  can  gain 
anything,  and  the  principal  combatants  will  stand  to  lose  much 


more  than  anyone  else.  It  cannot  be  denied  that  both  parties 
in  the  industry,  assisted  by  the  Government,  are  to  blame  for 
the  present  state  of  affairs,  while  the  miners,  or  their  leaders  for 
them,  are  deserving  of  additional  censure  for  making  demands 
which  have  no  economic  justification.  Further,  having  sought 
to  enforce  these  demands  by  a  strike  which  left  them  worse 
off  than  they  were  before,  they  now  desire  to  bolster  up  |a 
trade,  which  they  have  reduced  to  insolvency;  by  a  subsidy, 
disregarding  the  essential  facts  th-it  they  can  benefit  from  no 
wealth  that  they  do  not  create  and  that  there  is  no  way  of 
altering  the  inexorable  law  that  wages  are  fixed  by  prices. 
But  dark  as  the  outlook  is,  even  it  has  its  bright  side.  The 
policy  which  the  miners  have  followed,  and  the  results  which 
that  policy  has  produced  have  raised  a  mightier  and  more 
unanswerable  argument  against  the  nationalisation  of  the  coal 
industry  than  years  of  propaganda  and  statistics  could  have 
achieved.  Indeed  after  many  obscure  journeyings  we  have 
reached  the  stage  foreshadowed  by  Gladstone  when  he  said 
that  "  All  systems,  whether  religious  or  political,  which  rest 
on  a  principle  of  absolutism  must,  of  necessity,  be  not  indeed 
tyrannical  but  feeble  and  ineffective." 


Dundee  and  Hydro-Electric  Supply. 

We  are  not  surprised  to  learn  that  Dundee  C!orporation  have 
abandoned  the  suggestion  to  develop  the  water  power  of  Loch 
Ericht  themselves,  and  that  a  modification  of  the  scheme  for 
an  extension  of  the  steam  plant  is  to  be  adopted  to  tide  over 
the  next  two  or  three  years.  It  will  be  remembered  that  a 
little  over  a  year  ago  a  report  on  the  water  jjower  project  was 
obtained.  Since  then  a  sub-committee  has  made  further 
investigations  on  the  subject,  and  recently  another  report 
on  a  portion  of  the  original  scheme  by  Major  Richardson, 
the  City  electrical  engineer,and  Prof. Gibson  has  been  published. 
In  view  of  the  large  capital  expenditure  thatwould  be  necessary, 
over  £1  100  000,  and  in  consequence  of  the  existing  financial 
and  industrial  position  the  Council  are  naturally  anxious  to 
avoid  heavy  cajjital  commitments  at  present,  and  it  is  there- 
fore probable  that  further  negotiations  will  be  continued  with 
the  promoters  of  the  Grampians  Electricity  Bill. 


The  Grampians  Scheme. 

At  any  rate  it  is  pretty  certain  that  the  Corporation  will  not 
now  actually  oppose  the  Grampians  Bill,  except  for  the  purpose 
of  obtaining  the  insertion  of  protective  clauges.  While  if  they 
can  procure  a  supply  of  electricity  in  bulk  from  the  company  at 
a  price  not  greater  than  that  at  which  they  can  generate  by 
steam  themselves,  combined  with  substantial  guarantees  that 
such  a  supply  wdll  be  reliable,  an  agreement  will  probably  be 
entered  into  with  the  company.  As  other  Councils  are  also 
likely  to  require  a  bulk  supply  from  the  same  source  the 
chances  of  the  Grampians  Bill  being  passed  are  quite  good,  and 
as  the  demand  from  existing  undertakings  will  be  a  substantial 
and  a  growing  one,  conditions  should  moreover  ensure  the 
company's  scheme  being  a  .^nancial  success.  The  only 
obstacle  that  we  can  see  is  the  fact  that  the  Water  Power 
Resources  Committee  has  not  yet  issued  its  promised  report  on 
water  power  development  and  it  is  not  expected  before  the 
autumn.  The  Electricity  Commissioners  can,  however,  be 
trusted  to  see  that  the  Grampians  scheme  is  so  developed 
that  it  will  fit  in  with  any  national  scheme  which  may  be 
ultimately  adopted . 


Education  in  Industry. 

In  a  recent  issue  of  "  The  Times  "  attention  was  called  to  the 
necessity  of  placing  many  of  our  provincial  universities  on  a 
sound  financial  basis  in  order  that  the  educational  facilities  pre- 
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vided  at  these  institutions  should  be  within  the  reach  of  all.  It  is 
hardly  necessary  to  say  that  we  support  this  plea  by  every 
means  in  our  power,  not  only  on  general  grounds,  but  becausi; 
the  connection  of  many  of  the  provincial  universities  with 
electrical  engineering;  is  j)articuhirly  close.  In  no  case  is 
this  truer  than  at  Manchester,  where  the  University  forms  a 
Useful  auxiliary  to  the  work  which  is  beini;  done  in  training 
students  and  apprentices  by  electrical  firms,  and  where  on  the 
other  hand  the  works  of  those  firms  are  useful  as  an  auxiliary 
in  ajiplying  a  practical  polish  to  the  theoretical  iastruction 
which  is  bi'ine  "iven  in  the  various  schools  which  the  University 
controls.  As  an  illustration  of  what  we  mean  we  may 
instance  particularly  the  careful  attention  paid  by  the  Metro- 
politan-Vickers  Electrical  Company  to  educational  problems 
in  a  special  training  department  which  has  been  built  up  under 
the  control  of  Mr.  A.  P.  M.  Flemixo.  A  publication  recently 
issued  by  the  firm  gives  details  of  what  is  being  done  and 
a  full  account  of  the  various  courses  which  are  open  to  the 
embryonic  engineer.  The  scheme  bears  not  only  the  mark  of 
careful  thought,  but  of  the  earnest  desire  that  each  apprentice 
of  the  firm  niay  make  the  fullest  use  of  his  training. 


The  Recruiting  of  Trained  Men. 

For  the  better  carrying  out  of  this  object  a  special  works 
school  has  been  established  in  co-operation  with  the  local 
education  authority,  and  scholarships  have  been  endowed  so  that 
the   youth   unblessed   with   this    world's   goods   may  not    be 
hampered  in  his  desire  to  obtain  a  sound  engineering  training. 
In  addition  to  the  training  which  is  available  for  the  apprentice 
proper  adequate  provision  is  also  being  made  for  the  jsractical 
training  of  university  students,  while  a  realisation  of  the  need 
for  a  close  connection  between  theory  and  practice  is  to  be 
found  in  the  establishment  of  research  scholarships  so  that 
graduates  in  pure  or  applied  science  may  have  an  opjjortunity 
of  i)reparing  for  a  honours  or  Ma.ster's  degree,  while  carrjnng 
out  research  work  at  Trafford  Park.     It  is  therefore  obvious 
that   the   Metropolitan- Vickers   Electrical   Company   realises 
the  fact,  which  should  receive  more  general  recognition  than 
it  has  done  u])  to  the  present,  that  to  obtain  a  supply  of  ade- 
quately-trained young  men  for  carrying  on  their  work  a  firm 
must  itself  inaugurate  schemes  and  super\dse  the  necessary 
systems  of  training.     In  so  doing  they  not  only  tend  to  increase 
their  own  prosperity  by  raising  the  standard  of  knowledge  of 
those  employed  by  them,  but  confer  a  benefit  on  the  community. 
This  being  the  case  we  should  like  to   see  all  electrical  and 
engineering  manufacturers  combining  to  improve  our  present 
engineering  educational  faciUties  and  by  the  revival  of  such  a 
body  as  the  Engineering  Training  Organisation,  now  unfortu- 
nately in  a  state  of  suspended  animation,  to  pro\ide  a  means 
of  recruiting  trained  men  into  the  service  of  the  industry. 


German  Telegraphs  and  Telephones. 

Those  who  are  interested  in  the  present  financial  and 
engineering  position  of  our  telegraph  and  telephones  may 
study  with  some  advantage  some  figures  given  recently  by 
Dr.  Bredow  before  the  German  Technical  Union.  He 
pointed  out  that  owing  to  the  extraordinary  rise  in  the  cost 
of  materials  and  labour,  including  an  increase  in  the  price  of 
iron  wire  of  3  000  per  cent.,  of  copper  wire  of  1  200  per  cent., 
.of  underground  cable  of  2  000  per  cent.,  of  internal  cable  4  000 
per  cent.,  and  of  instruments  of  3  000  per  cent.,  there  was  a 
deficit  on  the  service  during  1920  of  no  less  than  200  000  000 
marks.  At  the  same  time,  both  the  telegraph  and  the  telephone 
systems  were  strained  to  their  utmost  capacity,  and  it  was 


absolutely  necessary  for  extensions  to  be  put  in  hand  at  once. 
In  considering  these  extensions,  however,  the  question  would 
have  to  be  faced  that  the  cost  of  installing  a  telephone  line 
in  Berlin  had  risen  from  800  marks  to  11  000  marks,  while 
working  and  raaintainance  had  increased  ten-fold.  The 
result  was  that  though  telejihonc  charges  had  been  increased 
about  four  times  during  the  war,  they  still  lagged  behind 
expenditure  and  further  drastic  alterations  would  be 
necessary.  These,  it  is  interesting  to  note,  or  so  Dr.  Bredow 
[jroposes,  include  the"  abolition  of  the  unlimited  service  rate, 
which  some  [)co])le  seem  to  think  is  an  ideal  waj^  of  pajnng 
for  tele])hoiu's,  and  in  its  place  the  use  of  a  tariff  based 
on  the  number  of  calls  made,  which  some  people  think  is  very 
unfair.  But  in  Germany  they  would  go  farther  in  this  matter 
than  even  our  Post  Office  Administration  propose  doing,  for 
they  would  increase  the  rate  per  call  as  the  number  of  calfs 
itself  increased,  thus  extorting  the  uttermost  farthing  from  an 
already  overridden  business  community.  But  matters  do  not 
stop  even  there,  and  to  provide  capital  for  improving  the 
system  a  compulsory  loan  is  suggested.  And  the  result  of  it 
all  is  to  be  that  the  financial  situation  will  improve  in  time, 
though  it  will  be  many  years  before  the  service  reaches  its 
pre-war  level  of  efficiency.  But  what  will  happen  if  the 
papers  get  hold  of  it  and  if  there  is  a  telephone  strike,  as  has 
been'suggested  over  here  ?  We  suppose,  however,  that  they 
do  not  do  that  sort  of  thing  in  Germany  1 


Electric   Propulsion. 

It  is  in  many  ways  extraordinary  that  the  one  direction 
in  which  the  electric  drive  seems  at  present  to  be  making 
little  or  no  progress  is  in  that  of  ship  propulsion.  We  use 
that  term  to  indicate  the  means  of  driving  the  propellors 
of  the  ship,  and,  moreover,  confine  the  limit  that  has  apparently 
been  set  to  this  form  of  electrical  activity  tothe  ascertainable 
conditions  in  this  country.  As  will  appear  from  the  evidence 
that  we  publish  below,  progress  has  been  very  much  more 
rapid  in  the  United  States,  not  only  as  regards  the  number 
and  character  of  the  ships  equipped,  but  in  the  way  of 
obtaining  details  of  performance  and  information  regarding 
the  best  design  of  equipment  to  employ.  This  progress  has 
naturally  brought  with  it  corresponding  benefit  to  the  electrical 
industry  and  no  disadvantage  to  the  shipbuilding  interests. 
The  reasons  for  this  stagnation  in  electric  propulsion  on 
this  side  of  the  Atlantic  are  rather  diffi'cult  to  determine. 
Putting  aside  the  innate  conservatism  of  British  shipowners, 
shipbuilders  and  marine  engineers,  and  allowing  full  discount 
for  the  misdirected  energy  and  almost  the  charlatanism  of 
some  of  its  exponents,  the  electric  drive,  in  spite  of  its  many 
advantages,  seems  hardly  to  have  had  a  fair  chance,  and 
has  certainly  barely  started  its  career  so  far  as  the  marine 
industry  of  Britain  is  concerned.  This  remark  apphes,  of 
course,  only  to  the  main  propelling  machinery.  For,  as  far  as 
auxifiaries  are  concerned,  there  is  a  very  different  tale  to 
tell,  so  different  as  to  make  this  lack  of  development  in  the 
field  of  projjulsiou  even  more  inexplicable. 

Reasons  for  the  Stagsatio.v. 

Nor  if  American  experience  is  anything  -to  go  by  can  this 
state  of  tilings  be  ascribed  to  any  theoretical  or  practical 
shortcomings  in  the  electrical  equipment  employed  for  driving 
ship  propellors.  For  as  Mr.  Eskil  Berg,  who,  as  is  well 
known,  is  an  American  engineer  who  has  devoted  a  great 
deal  of  study  to  this  question,  recently  showed,  while  the 
losses  with  the  electric  drive  amount  to  7-93  per  cent.,  as 
against  7-26  per  cent,  with  gearing  on  ships  with  propelling 
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machinery  of  an  outj)ut  of  some-S  000  h.p.,  tliis  difference  is 
so  slight  as  to  be  negligible,  especially  when  the  somewhat 
rapid  deterioration  of  the  gearing  and  the  other  troubles 
such  as  those  connected  with  lubrication,  noise  and  wear  to 
which  the  employment  of  this  method  of  speed  reduction 
gives  rise  are  taken  into  account.  The  electric  drive,  on 
the  other  hand,  undoubtedly  possesses  the  advantages  of 
greater  inherent  simpUcity  couj^led  with  the  elimination  of 
shafting,  relief  from  breakdown,  and  ease  in  repair.  While 
such  factors  as  the  less  space  occuj)ied,  reduced  weight, 
greater  accessibihty,  economy  at  low  speeds,  interchange- 
ability,  ease  of  measurement,  flexibility  of  location,  and,  above 
all,  reduced  overall  costs,  must  also  be  taken  into  considera- 
tion. It  also  aifords  a  means  of  reversal  by  a  simple  alteration 
of  connections  without  changing  the  direction  of  the  turbines, 
a  point  the  importance  of  which  can  hardly  be  too  highly 
stressed.  For  the  propulsion  of  warships  especially,  it  has, 
in  fact,  frequently  shown  itself  equal,  if  not  superior,  to  geared 
turbines  and  the  older  forms  of  drive  on  the  two  scores  of 
reliability  and  overall  efficiency. 

Breakdown  and  Fire  Danger.^. 

These  points  are  important,  for  one  of  the  chief  talking 
points  against  the  electric  drive  for  this  particular  service 
has  been  its  liability  to  complete  breakdown  from  some 
trivial  reason  and  the  danger  that  is  likely  to  arise  in  the 
circumscribed  area  in  which  the  machinery  necessarily  works 
owing  to  the  danger  of  fires  of  an  electrical  character  breaking 
out.  Experience  shows,  however,  that  even  these  bogies  are 
largely  imaginary  and  can  be  overcome  to  a  great  extent 
by  employing  induction  motors  of  special  design. 

Drawing  on  American  experience  once  again  on  this  point, 
we  find  that  this  tyjje  of  motor  is  specially  suitable  for  marine 
work,  owing  to  its  small  air  gap  and  the  rigidity  which  can 
ea.sily  be  imparted  to  the  stator  frame.  It  has  the  added 
advantage  in  the  same  field  that  repairs  can  easily  be  effected 
by  cutting  out  a  faulty  stator  or  rotor  coil  or  even  a  complete 
circuit,  thus  permitting  the  ship  to  proceed  at  reduced  speed, 
while  even  supposing  the  stator  winding  to  be  so  badly  damaged 
as  to  prevent  such  repairs  being  made,  the  stator  leads  can 
be  disconnected  and  the  burnt-out  section  short-circuited. 
The  leads  from  the  generator  can  then  be  connected  to  the 
rotor  and  provision  made  for  the  motor  to  be  operated, 
inverted  with  both  motor  and  generator  running  at  80  per 
cent,  of  their  usual  speed  and  at  reduced  voltage.  Such  a 
motor  is  smaller  in  diameter  and  longer  in  length  than  is  usual 
in  land  practice,  while  greater  care  has  naturally  to  be  taken 
to  insulate  the  windings  against  moisture  and  to  ensure 
water-tightness.  Special  attention  is  also  paid  to  the  ventila- 
ting arrangements,  to  insiilation  and  to  details  which  ensure 
that  there  is  ample  lubrication  when  the  ship  is  pitching  or 
rolling.  Motors  of  this  design  have  been  in  use  for  some 
years  in  the  United  States  Navy  and  mercantile  marine,  and 
have  proved  themselves  as  regards  reliability,  economy,  ease 
of  control  and  manceuvering  under  the  most  arduous  con- 
ditions. Reliabihty  is,  of  course,  a  most  essential  asset  in 
work  of  this  class,  but  in  the  present  state  of  development 
in  the  design  and  manufacture  of  electrical  machinery  it 
should  not  be  difficult  to  secure. 

No  Inherent  Drawbacks. 
American  experiences  and  the  apparatus  which  has  success- 
fully been  produced  as  a  result. clearly  indicate  that  there  is 
nothing  inherently  absent  in  electrical  generating  or  motor 
equipment  which  makes  its  application  to  ship  propulsion 
impossible  or  so  expensive  as  to  be  economically  unsound. 
Even  those  who  are  most  obstinate  on  this  matter  have  long 
been  convinced  of  the  advantages  of  using  the  electric  drive 
for  the  auxiliary  machinery ,'so  that  the  step  to  the  operation 


of  the  main  plant  electrically  is  one  of  degree  and  not  of 
kind.  There  is,  therefore,  every  reason  for  exploring  this 
new  field  for  the  employment  of  the  electric  drive  with  a 
view  to  scheduhng  its  problems  and  discovering  means  whereby 
they  can  be  overcome.  In  this  matter  we  can,  of  course, 
learn  from  what  has  already  been  done  and  perhaps  introduce 
some  new  and  better  means  of  attaining  the  desired  end. 

AVe  have  no  doubt  that  if  the  problem  is  tackled  it  can  be 
solved  as  successfully  as  many  such  more  difficult  problems 
have  been  solved  before.  There  is  the  greater  need  for  this 
in  that  electrical  engineers  have  already  entered  this  field 
once  and  cannot,  therefore,  afford  to  retire  or  at  lea.st  cannot 
retire  without  loss  of  prestige.  We,  therefore,  hope  that 
the  matter  will  be  taken  up  seriously  by  the  manufacturers 
of  electrical  machinery  and  a  determined  effort  made  to 
ensure  some  development  in  the  directions  we  have  indicated. 


Cables,  Voltages    and 
Temperatures. 

Research  into  the  various  jjhases  of  the  behaviour  of 
the  cables  now  used  in  our  electrical  distribution  systems  is 
being  conducted  upon  two  convergent  lines  in  this  country 
and  in  the  United  States  respectively.  Within  the  last  few 
months  the  Committee  appointed  by  the  Institution  of 
Electrical  Engineers  to  consider  certain  questions  in  con- 
nection with  the  heating  of  buried  cables  have  issued  a  report 
which,  whatever  its  shortcomings,  at  least  indicates  the 
necessity  of  a  thorough  and  detailed  investigation  into  the 
temperatures  reached  by  cables  operating  under  practical 
conditions,  as  to  how  those  temperatures  rise  and  fall 
with  the  load  and  especially  as  to  how  they  affect  the 
life  of  the  cable  employed. 

The  Lines  of.  Future  Investigation. 

It  will  be  remembered  that  the  form  this  investigation 
took  was  to  examine  various  commercial  patterns  of  cable, 
buried  in  accordance  with  one  or  other  of  the  methods  now 
familiar  in  electrical  practice  and  operating  under  normal 
conditions,  to  measure  the  resulting  temperature  rises  and 
to  some  extent  to  explain  the  results  as  a  basis  for  future 
action.  As  we  pointed  out  at  the  time,  however,  the  in- 
vestigations so  far  are  essentially  of  a  preliminary  character 
and  must  be  both  extended  and  modified  so  as  to  enable 
us  to  say  not  only  what  current  a  given  cable  will  carry 
under  given  conditions  but  to  allow  us  to  determine  and  define 
those  conditions,  with  the  ultimate  object  of  obtaining  the 
highest  financial  return  on  the  capital  sunk  in  the  buried 
portion  of  any  electrical  distribution  system.  Not  perhaps 
a  very  high  ideal,  it  is  true,  but  quite  essential  all  the  same. 

At  the  same  time,  on  the  purely  technical  side,  rather 
more  digestion  of  some  of  the  results  so  far  published  by 
the  Committee  is  required,  so  as  to  enable  more  definite 
information  to  be  obtained  on  such  points  as  the  value 
of  'such  constants  as  the  safe  working  temperature  of 
the  dielectrics  employed  and  the  thermal  resistivity  of  the 
different  materials  used  in  cable  making,  as  well  as  such 
elusive  factors  as  the  effect  of  moisture  content  and 
ground  temperature. 

.\nother  Method   of  Attack. 

It  is  obvious,  however,  that  the  question  could  be  tackled 
in  another  way  by  finding  out  not  what  temperatures  are 
reached  under  certain  conditions,  but  what  is  the  maximum 
temperature  the  various  kinds  of  insulation  now  employed 
can  stand  and  how  this  maximum  is  effected  by  the  methods 
of  laying  and  the  operating  conditions  under  which  the  cable 
works.     It  is    interesting,    therefore,  to   find  that   these  are 
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the  lines  upon  which  investigators  in  the  United  States 
have  been  proceeding  as  is  evident  from  the  study  of  a 
group  of  Papers  recently  read  before  the  American  Institute 
of  Electrical  Engineers. 

In  considering  these  researches,  we  may  first  mention 
a  Paper  by  Mr.  Philip  Torchio,  in  which  he  pointed  out 
the  inconsistency  of  allowing  generating  and  converting 
machinery  to  ojjerate  at  a  fairly  high  temperature  for  long 
periods  and  at  the  same  time  designing  cable  networks 
so  that  the  ma.\imum  temperature  ever  reached  is  a  very 
much  lower  figure.  This  policy  is  the  more  inconsistent 
from  the  fact  that  cable  is  never  likely  to  operate  at  that 
maximum  temperature,  whatever  it  may  be,  for  more  than 
a  very  short  time,  while  machinery  may  o])erate  at  its  maxi- 
mum temperature  for  quite  lengthy  periods.  These  limita- 
tions on  cable  temperatures  seem,  in  fact,  to  have  been 
imposed  by  the  fear  that  the  compound  may  leak  out  of  the 
paper,  resulting  in  the  latter  becoming  brittle  and  cracking 
inside  the  lead  sheath,  if  it  is  ever  necessary  to  move  and 
reinstall  it. 

The. results  of  a  series  of  more  or  less  involuntary  tests 
on  the  system  of  the  New  York  Edison  Company,  however, 
show  that  both  these  dangers  are  exaggerated,  and  that 
even  after  running  at  temperatures  considerably  higher  than 
100°C.  for  some  hours  the  insulation  was  still  in  good  electrical 
condition,  though  its  mechanical  properties  had,  it  is  true, 
been  impaired.  It  therefore  seems  to  follow  that  no  danger 
will  result  from  constantly  operating  a  cable  at  least  for  short 
periods  at  a  very  much  higher  temperature  than  is  now 
usually  employed.  As  an  aid  to  determining  what  the 
maximum  temperature  should  be  so  that  no  harmful  effects 
should  occur,  Mr.  Torchio  makes  the  interesting  suggestion 
that  the  temperatures  chosen  should  be  a  function  of  the 
load  factor  at  which  the  cable  is  operating,  falling  from 
105°C.  with  a  load  factor  of  33  per  cent,  to  95  deg.  with  a 
load  factor  of  50  per  cent,  and  to  90  deg.  with  a  load  factor 
of  66  per  cent.,  these  figures  applying  to  low  tension  cables 
insulated  with  impregnated  paper. 

The  Effect  of  Heat  on  Impregnated  Paper. 

Those  who  fear  that  the  result  of  increasing  the  temperature 
of  a  network  will  have  a  harmful  effect  on  the  insulation 
and  so  lead  to  a  string  of  practical  difficulties  may  be  re- 
assured by  a  study  of  the  Paper  by  Mr.  Wallace  S.  Clarke, 
also  read  recently  before  the  American  Institute  of  Electrical 
Engineers,  in  which  the  effect  of  heat  on  impregnated  paper 
used  in  cable  is  specifically  dealt  witli,  Mr.  Clarke  shows 
that  while  the  tensile  strength  of  paper  deteriorates  less 
rapidly  than  its  resistance  to  tearing,  the  deterioration  in 
both  qualities  after  prolonged  exposure  to  temperatures  of, 
say,  100°C.  to  110°C.  is  not  sufficiently  marked  to  lead  to 
any  harm  arising.  In  fact,  he  goes  so  far  as  to  say  that 
only  if  the  temperature  is  kept  constantly  at  100  deg.  for 
90  days  or  at  110  deg.  for  30  days  is  the  deterioration  so 
marked  as  to  be  dangerous  from  the  operation  point  of  view. 
It  is  therefore  evident  that  a  cable  can  be  used  for  inanv 
years,  with  110°C.  as  its  peak  temperature,  before  reaching 
that  stage  of  deterioration  which  would  be  the  result  of  a 
continuous  90  days  test.  The  exact  period  at  which  it 
would  reach  this  stage  of  deterioration  i.?,  in  fact,  very 
difficult  to  discover,  because  the  rate  of  deterioration  at 
lower  temperatures  is  not  accurately  known.  Mr.  Clarke, 
however,  makes  the  important  point  that  the  temperature 
limit  fixed  for  the  operation  of  a  low  tension  cable  to  avoid 
undue  deterioration  must  take  into  consideration  the  length 
of  time  during  which  the  temperature  is  maintained,  and  that 
the  shorter  time  this  maximum  persists  the  longer  the  probable 
life  of  the  cable. 


The  Economics  of  Higher  Voltages. 
The  question  of  the  more  economical  use  of  our  cables 
may,  of  course,  be  looked  at  from  yet  another  i)oint  of  view, 
that  is,  we  may  consider  how  far  it  is  possible  to  employ 
this  equipment  to  better  advantage  by  increasing  the  voltage 
and  thus  reducing  the  heat  losses  which  would  otherwise 
occur.  1m  this  connection  attention  may  be  dravpn 
to  a  Paper  published  in  the  United  States  by  Messrs.  Davi.s 
and  Si.M.MONs,  who  undertook  a  research  to  di.scover  whether 
the  maximum  stress  on  the  insulation  of  present-day  high 
voltage  cables  could  not  be  increased  to  some  figures  nearer 
the  dielectric  strength  of  the  insulating  materials  tised.  If 
such  an  increase  was  ])ossible,  consideration  would  naturally 
have  to  be  given  to  the  increased  stress  on  the  insulation 
caused  by  the  stranding  of  the  conductors,  and  special  attention 
is  paid  by  the  authors  to  the  determination  of  the  maximum 
insulation  stress  in  single  and  three-conductor  cables  in 
terms  of  their  dimensions  and  of  the  minimum  value  of  the 
maximum  stress  for  a  three-core  cable  of  given  outside 
diameter.  As  a  result  the  conclusion  is  reached  that  this 
minimum  value  will  be  attained  w-hen  the  conductor  diameter 
equals  the  core  diameter  divided  by  5 '94.  It  is  also  pro- 
posed that  the  maximum  permissible  stress  should  be  raised 
to  25  kV  ])er  cm.,  or,  in  other  words,  that  a  maximum  voltage 
of  about  34  kV  would  then  become  possible  when  a  cable  with 
a  core  diameter  of  3.^  in.  and  a  maximum  insulation  strength 
of  25  kV  per  cm.  was  used.  This  figure  might  be  raised  to 
40  kV  per  cm.  if  a  Hochstadter  cable  were  employed. 

International  Interchange  of  Information  Desirable. 
The  series  of  papers  from  which  we  have  quoted  sufficiently 
indicate  that  it  would  be  desirable  to  inaugurate  a  useful 
international  interchange  of  information  on  the  important 
subject  of  most  economical  use  of  cable  networks.  We  are 
the  more  convinced  of  this  from  evidence  which  has  recently 
come  to  hand  of  the  great  interest  that  has  been  taken  in  the 
United  States  in  the  report  of  the  Heating  of  Buried  Cables 
Committee.  There  seems  no  reason,  moreover,  to  doubt 
that  the  lines  of  research  we  have  just  outlined  will  arouse 
equal  interest  in  this  country  and  perhaps  provide  for  that 
Committee  a  series  of  fresh  thoughts  on  which  to  base  new 
work.  For  even  if  there  is  nothing  that  is  either  new  or 
strange  in  these  American  investigations,  they  certainly 
present  the  subject  from  rather  a  different  point  of  view. 

A  New  Outlook. 
They  are,  indeed,  a  striking  indication  of  an  interesting 
change  of  thought  in  electrical  engineering  jiractice,  a  change 
of  thought  which  has  been  evidenced  in  several  Papers  read 
before  the  Institution  of  Electrical  Engineers  this  session, 
notably  that  by  Mr.  €4.  .V.  .Juhlix,  u])on  which  we  recently 
commented.  For  while  in  the  past,  when  cost  of  materials 
and  labour  did  not  weigh  anything  like  so  heavdy  as  they 
do  at  present  in  the  balance  sheet,  we  have  always  ensured 
ourselves  against  possible  breakdown  of  electrical  equipment 
by  providing  a. margin  of  safety,  in  the  present — whether  it 
he  in  turbo-alternators  or  in  cables — every  effort  must  be 
made  to  employ  to  the  utmost  limit  every  cubic  inch  of 
material,  and  we  must,  therefore,  be  prepared  to  take  risks 
in  a  way  which  would  have  been  thought  dangerous  only  a 
short  while  ago.  In  taking  those  risks  there  is  no  need  to 
anticipate  an  increased  number  of  breakdowns.  Indeed,  we 
think  it  very  likely  that  experience  will  indicate  that  we 
have  been  too  cautious  in  the  past  and  that  the  data  and 
new  knowledge  of  the  behaviour  of  the  materials  which  we 
employ  which  will  be  available  as  the  result  of  this  braver 
policy  will  enable  such  results  to  be  obtained  and  worked  in 
a  way  that  can  only  help  to  facilitate  progress  in  both  the 
economic  and  technical  directions. 
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Behaviour  of  a  Three-Electrode  Vacuum   Tube  as 

an    Oscillation   Generator. 


Condenser  Across  the  Inluctance. 

It  is  often  necessary  to  consider  such  a  generating  circuit  as 

shown  in  Fig.  10,  differing  from  the  foregoing  in  introducing  a 
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(The  Electro-Technical  Laboratory,  Tokyo,  Japan.) 

(Conclvded  from  p.  348.) 


iwrtant  for  investigating  the  oscillating  ])henoniena  with  the 
present  circuitual  arrangement.  For  the  precise  investigation 
of  the  individual  effect  of  each  constant  of  the  circuit  under 


i~^J 


Fig.  10. 

condenser  across  the  inductance  in  the  grid  circuit,  in  other 
words  having  two  oscillatory  circuits  coupled  with  each  other. 
Denoting  the  reciprocal  of  2ji  times  one  of  the  two  coupled 
frequencies  by  -p' ,  we  obtain  for  the  ratio  of  the  plate  and  grid 
oscillating  voltages 

^~^r^^'  ■  ^  ^ 


Cal^c 


(15) 


Vg^CgLg 

From  the  equation  (14)  it  is  deduced  that 

(1)  With  a  positive  coupling,  tlie  shorter  wave  oscillation  only  can 
occur,  while 

(2)  with  a  negative  coupling,  the  longer  wave  oscillation  only  can  be 
established,  both  requiring  the  negative  values  of  X. 

The  values  of  f^  varv  with  ^-   as   shown    by  the    curves   in 


Fig.  11. — LosoEE  Wave  OR  Negative  CoupLrNO. 


Figs.  11  (A)  ^nd  12  (A),  which  correspond  to  the  longer  and 

Lttn'trr^'rid' olclftTo  '■^^P'^'^*7^^y-     Neglecting  the  power      consideration,  it  is  necessary  to  rearrange  these  equations  so 

ma  n  osci  la W    .?  S  «. 'il''    1  T"''T\7    I  ,         ""  '^^      ''  *°  ^^^^^  ^"^^  coefficients  ;  for  example,  in  studving  the  eiTect 

pression       o  Zned  f  .  t-t       .■  ^'^'f'''^'\  f'  ^''^^^Tl^  ff '      of  C,it  is  necessary  to  consider  the  coefficients    ^ 
l^ression  is  obtained  tor  the  ratio  of  the  plate  current  to  thp 


pression  is  obtained  for  the  ratio  of  the  plate  current  to  the 
grid  oscillating  voltages  : — 
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and  for  the  main  oscillatory  current  /,, 
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where 


in  the  equation 

and 

in  the  equation 
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Curves  of  these  coefficients  are  shown  in  Figs.  11  and  1 2. 
Determination  of  Coefficients. 
The  valiip«  nf  /    n.iri  ;  o..„  ..1  */ J  •     ..1,  ,r,>       ,    .  Other  coefficients  corresponding  to  any  other  constant  can 

Figs    11  and  12      Tl/e  emf  t  Jm     nTr''/f  .'"'^  ^^^  '"      ^'  ^'^^^^^  °^'^''^'^  ^""^  '^^  correctness  of  the  result  has  been 

i^igs.  11  and  12.     The  equations  (14),  (16)  and  (IS)  are   ira-      satisfactorily  verified  by  experiments.     For  example,  Fig.  13- 
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and  Fig.  14  represent  the  relation  between  the  condenser 
degrees  at  which  maximum  oscillation  currents  have  been 
obtaiui'd  and  those  which  have  made  the  oscillations  die  away 
in  roferenco  to  coupling  distance,  the  values  of  the  maximum 
oscillation  current  being  plotted  on  the  same  sheets.  The 
principal  ditTcrence  between  these  figures  is  seen  to  be  that  in 
case  of  longer  waves  (Fig.  13)  condenser  degrees,  where  the 
oscillation  stops,  lie  above  those  at  maximum  oscillation 
current,  while  in  case  of  shorter  waves  (Fig.  14)  the  reverse  is 
true.     This  difference  is  clearly  understood  by  coniparingthe 

-1.5  ^-l^ 


-I'O 


-O'S 


-3 


s^ 

Y 

' 

yx 

^ 

^^' 

O'S  I'O  I'S  2^0  Z'B 


fy 

^ 

^ 

.    ^ 

^ 

^ 

^^\ 

O'S 


'°  C  L    '■' 


I'O 


z-s 


fC) 


■10 

/  ^ 

^ 

i    / 

V 

n 

.^^2^  ^ 

OS 


I'O 


^fl-^H 


IS 


I'd 


2'5 


Fig. 


12. — SnoRTKR  Wave  or  Positive  Coupling. 


curves  of /ic.^  at  their  respective  couplings.  In  this  experiment  it 
was  observed  that  even  with  no  external  magnetic  coupling 
there  was  established  an  oscillation  current  and  with  a  certain 
degree  of  positive  magnetic  coupling  there  existed  a  range  of 
no  oscillations.  These  curious  phenomena  are  due  to  the 
inherent  capacity  between  the  grid  and  plate  electrodes  in 
the  tube. 

As  has  already  been  explained  the  present  method  of  analysis 
is  applicable  to  any  circuit  having  aW  form  of  coupling,  say, 
either  electromagnetic  or  electrostatic,  if  the  quantities  of  the 
eorrespouding  X  and  Y  are  obtainable. 


While  writing  tliis  Paper,  the  writer  read  a  valuable  article 
on  "  Determination  of  the  Output  Characteristics  of  Electron 
Tube  Generators,"  by  Lewis  M.  Hull,  in  Scientific  Paper  No. 
355  of  the  "'  Bureau  of  Standards."  lie  tried  a  similar  method 
of  attack  to  that  writer's  but  limited  the  problem  to  a  special 
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Fig.  13. — Negative  ConpLmo  or.  Longer  Wave  Grid  Condenser 
C'apacity  =  0-00064  mfd. 

case.  There  appeared  also  in  May  issue  of  the  "  Radio  Review" 
an  abstract  of  A.  Blondel's  Paper  which  seems  to  deal  with  a 
similar  problem  as  the  writer's  taking  the  dynamic  charac- 
teristics into  consideration,  biit  to  my  regret  the  particulars 
were  unknown  owing  to  the  absence  of  the  original  Paper. 
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Fig.  14. — Positive  CotrpLiNO  or  Shorter  Wave  Grid  Condenser 
Capacity  =000064  mfd.,  Grid  Being  at  — 7'5  d.o. 

In  conclusion,  the  writer  wishes  to  express  his  hearty  thanks 
to  Dr.  W.  Torikata,  E.  Yokoyama  and  M.  Kitamura  for  his 
indebtedness  to  them  for  the  completion  of  the  present  in- 
vestigation. 


376 


THE  ELECTRICIAN. 


Apkil  J,  1921, 


The   Long-Distance   Telephone   System   of    the 
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By    SIH    WILLIAM    NOBLE. 

[Concluded  from  page  352) 


Artificial  Balancing  Lines. 

The  problem  of  constructing  artificial  balancing  lines  for  telephone 
repeaters  involves  exhaustive  study  of  the  impedance  characteristics 
of  line  circuits. 

Sudden  changes,  due  to  unevenly'  spaced  loading  coils,  the  insertion 
of  sections  of  Une  with  different  conductor  resistance,  electrostatic 
capacitj',  or  iasulation  resistance  per  mile,  introduce  irregularities 
in  the  imjxsdance  frequency  characteristics,  making  it  practically 
impossible  to  obtain  absolute  balance.  Freedom  from  such 
difSculties  is  obtained  by  so  designing  the  circuit  that  the  resistance, 
capacity,  leakance  and  inductance  are  uniformly  distributed. 
The    circuit    should     also    be    practically    "  distortionless,"     i.e., 

(a)  transmit  all  the  important  speech  waves  with  equal  attenuation, 

(b)  maintain  the  phase  relationshif)  between  the  various  frequencies, 
and  (p)  possess  constant  impedance  over  the  important  frequency 
range.  An  artificial  balancing  line  for  such  a  cable  would  be  a 
plain  resistance  whose  value  could  be  predetermined. 

Hitherto  these  conditions  have  not  been  obtained  in  practice. 

The  author  in  the  original  Paper  presents  the  results  of  measure- 
ments on  a  loop  of  70-lb.  conductors  loaded  with  135  mS,  coils  at 
intervals  of  2-6  miles.  The  mean  ciu-ves  for  both  the  resistance  and 
reactance  components  rise  with  frequency,  owing  to  the  loading 
coil  nearest  to  the  place  of  measurement  being  too  near,  and  also 
to  the  effective  resistance  of  the  loading  increasing  appreciably 
with  frequency. 

One  method  of  treating  such  a  cable  is  to  place  a  condenser  in 
series  with  a  resistance  as  a  shunt  acroes  the  line.  This  produces  a 
modification  in  the  mean  ciu-ves,  which  become  practically  horizontal. 

Methods  oe  Ovbkcoming  Diepiculties. 
The  difficulties  in  operating  circuits  using  differential  repeaters 
in  tandem  have  induced  investigations  of  other  systems  for  obtaining 
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output  circuit  of  each  amplifier  is  cross -connected  to  the  marking 
contacts  of  the  opposite  electromagnetic  switch.  The  electro- 
magnetic switches  coiTespond  to  the  automatic  switches  of  the 
telegraph  repeater,  and  are  similarly  controlled  by  the  amplified 
outgoing  currents  (see  Fig.  5).  This  principle  has  also  been  applied 
to  wireless  telephony. 

A  second  system  reverts  to  the  original  idea  of  using  separate 
line  circuits  for  transmitting  in  the  up  and  down  directions 
respectively.  It  is  generally  known  as  the  4-^^■ire  system  {see 
Fig.  6).  The  speech  currents  circulate  in  only  one  direction  roimd 
the  circuit  and  are  relayed  by  1-way  amplifiers  in  each  side.  The 
terminal  telephones  or  extension  lines  are  connected  with  the 
4-wire  circuit  by  means  of  differential  transformers  and  are  balanced 
by  artificial  lines.  If  those  balances  are  accurate  and  the  trans- 
formers are  perfectly  differential,  then  the  whole  of  the  incoming 
current  from  the  last  amplifier  in  either  side  will  divide  betwee-n 
the  terminal  2-wire  circuit  and  its  conesponding  balance,  and  no 
current  will  pass  over  to  the  other  side  of  the  4-wire  circuit.  The 
repeaters  could  then  be  operated  with  an  amplification  limited 
only  by  the  cross-talk  between  the  two  sides  of  the  4-'\\ire  circuit, 
and  between  adjacent  circuits. 

In  practice  the  terminal  balances  can  be  made  suffieiently  accurate 
to  enable  the  repeaters  to  be  operated  so  as  to  give  a  transmission 
improvement  equal  to  the  suppression  of  an  attenuation  length 
not  less  than  that  of  the  total  line  circuit  ;  i.e..  the  over-all  Irans- 
mission  equivalent  of  the  circuit  between  terminals  may  be 
zero. 

With  modern  balanced  cables  rei^eaters  may  be  spaced  up  to 
30  standard  miles  apart  with  a  reasonable  factor  of  safety ; 
consequently  very  small  conductors  may  be  used.  For  long- 
distance cable  circuits,  beyond  the  economical  range  cf  the  2-'wire 
circuit  with  differential  repeaters,  the  4-wire  circuit  offers  important 
advantages  and  will  be  widely  used. 

Improvement  of  Trunk  System. 

Revision  of  the  London-Liverpool  scheme  in  1918  with  our  later 
knowledge  proceeded  as  follows  : — 

The  trunk  circuits  were  required  to  give  a  transmission  efficiency 
of  12  miles  of  standard  cable  between  testboards.  This  efficiency 
could  Ije  obtained  with  cable  conductors  weighing  200  lb.  iier  mile 
of  wire,  loaded  with  100  mH.  per  mile,  and  a  cable  of  maximum 
diameter  ■\\'ould  provide  42  circuits  including  phantoms.  Such 
provision  would  barely  suffice  for  two  years'  development,  and  a 
second  caljle  Avould  have  to  be  commenced  immediately  on 
completion  of  the  first.  After  eight  years  several  such  cables  ^A-ould 
be  needed. 

Xow,  assuming  the  installation  of  a  midway  repeater  giving  a 
transmission  improvement  of  14  miles  of  standard  cable  ;   then  for 
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Fig.  5  (6). — Telegkaph  Repeater  Simplex    (Schematic), 
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Fig.  6. — Four-Wire   Repeater  System. 


2-way  facilities.  One  system  involves  an  adaptation  of  the  principle 
of  the  simplex  telegraph  repeater  arranged  for  up  and  do-PTi  working. 
The  line  is  divided  at  the  repeater  station,  and  the  up  and  doUTi  sides 
respectively  are  led  through  the  tongues  and  spacing  contacts  of  an 
electromagnetic  switch  to  the  input  circuit  of  an  amplifier.     The 


an  equivalent  of  12  standard  miles  between  terminal  test- 
boards  a  cable  containing  100 -lb.  conductors  would  lie  suitable.  A 
cable  of  maximum  diameter  would  provide  90  circuits  including 
phantoms.  The  annual  costs  per  circuit  including  repeaters  would 
be  approximately  one  half  that  of  the  previous  scheme,  and  the 
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provision  of  a  second  cable  would  U-  jjostpuncd  for  about  tlirce 
years. 

Furtlicr,  assuming  tlu-  in.stallation  of  two  iutcrmediato  rciitaters 
each  jiiving  a  traiismis.^ion  iniproveiiiont  of  14  standard  miles  ; 
then  the  rec|uired  etliiienc y  between  terminal  test-boards  could  bo 
obtained  with  cable  conductors  wcighinf;  4<l  lb.  \x-r  mile  of  wire,  and 
the  cable  would  provide  240  circuits  includiiif;  ])hantonis.  The 
total  annual  charges  per  circuit  would  be  approxinuitely  one-third 
those  of  the  first  scheme. 

It  was  decided  to  ])rocccd  with  the  London-lMaiuhester  develop- 
ment on  these  lines.  The  duct  route  between  the  terminal  stations 
has  liecn  completed  and  the  cable  is  well  on  the  way.  Duct  space 
has  been  provided  for  the  ne.xt  20  yeais.  The  duct  route  forks  at 
Derby,  one  routi?  going  north  to  I..ecds  and  the  other  north-'\\'est 
to  Jlanchester  (wc  Fig.  7).  Repeater  stations  \\H\  iiUimatcly  be 
locatc(l  at  Xorthanipton  and  Derby. 

At  the  present  time  the  ecmstruction  of  similar  nuiin  cable  routes 
from  London  to  Southampton  and  Portsmouth  and  from  London 
to  Bristol  and  the  west  has  bei>n  commencctl.     In  due  course  the 
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northern  cable  route  will  be  extended  beyond  Leeds  through 
Xewcastle  and  Edinburgh  to  Glasgow",  so  that  in  the  course  of  a  fi  w 
years  all  main  tclei)hone  communications  between  the  important 
commercial  centres  of  this  country  will  be  underground,  giving  a 
quality  and  stability  of  service  which  will  be  equal  to,  if  not  better 
than,  any  in  the  world. 

Submarine  Cable  Devklopment. 

.Much  Work  has  been  done  on  submarine  cables.  In  1914  it  was 
pointed  out  that  it  was  possible  to  obtain  four  circuits  frcm  a 
loaded  4-wire  submarine  cable  if  the  circuits  are  isolated  frt  m  the 
land  lines  at  the  ends  of  the  cable  by  transformers,  viz.,  the  usual 
two  side  eiieuits  and  one  loop  phantom  circuit,  the  fourth  circuit 
being  obtained  by  using  the  four  wires  of  the  cable  in  parallel  m  itb 
earth.  The  fourth  circuit  can  be  made  successful  in  a  continuously- 
loaded  cable,  but  not  yet  in  a  coil-loaded  cable. 

In  certain  circumstances  it  might  Ije  desirable  to  lay  single-vire 
loaded  cables.  The  eSeetive  resistance  of  the  conductor  in  such  a 
cable  would  be  materially  greater  than  that  of  half  the  resistance  of 
a  loop  circuit  of  the  same  gauge.  The  iLsual  type  of  submarine 
cable  contains  four  wires,  but  if  a  large  number  of  circuits  are 
carried  across  a  wide  river  or  estuary,  a  special  continuously-loaded 


cable  is  needed.  This  cable  will  contain  seven  quads,  and  it  is 
hi[)ed  that  seven  phantom  circuits  will  be  obtaiiu  d  in  addition  to 
the  14  side  circuits.  The  introduction  of  telcjihonc  relays  has 
made  it  possible  frequently  to  use  submarine  cabU  s  of  a  less  efficiency 
than  the  eoil-loadcd  cablis  previously  required,  and  thus  to  increase 
the  use  of  continuously-loaded  cables  in  which  the  diflicultics  of 
maintaining  loading  coils  are  entirily  eliminated. 

The  tendency  is  to  extend  materially  the  use  of  submarine 
cout  iiiuously-loaded  cables. 

High-frequency  Telei'iioky. 

This  Paper  would  bo  incomplete  without  some  reference  to 
high-frequency  or  so-called  "  wired  wireless  "  telephony. 

The  principle  of  the  system  has  been  known  to  scientists  for  a 
dccaile,  but  the  solution  of  the  practical  problems  involved  in 
adapting  it  to  commercial  use  was  delayed  in  this  country  by  the 
war.  These  problems  involve  researches  into  the  l)ehaviour  of 
aerial  wires  and  underground  cables  over  a  range  of  frcejueneies 
hitherto  practically  unexplored.  The  most  valuable  feature  of  the 
high-frequency  carrier-wave  system  is  its  adaptability  to  multiplex 
telephony,  i.e.,  the  simultaneous  operation  of  several  conitiiunication 
channels  over  one  wire  circuit.  The  system  is  already  in  commercial 
service  in  Germany  and  in  thc^  Ignited  States  on  long  aerial  telephone 
circuits,  but  the  conditions  uiuler  which  those  services  are  possible 
are  practically  non-existent  in  this  country.  There  are,  however, 
a  few  cases  where  the  system  may  be  applied  economically  to  aerial 
lines.  Some  of  these  are  now  being  dealt  with  and  will  be  brought 
into  conmiereial  service  and  linked  up  with  the  trunk  system  during 
the  coming  year. 

Further  statistical  data  are  presented  in  a  series  of  appendices 
to  the  original  paper.  Apjx>ndix  I.  gives  detailed  electrical 
characteristics  of  representative  types  of  loaded  underground 
cables.  Apjjendix  II.  contains  particulars  of  the  P^O.  thermionic 
valve.  Appendix  III.  relates  to  submarine  cables  laiel  since  1916. 
Appendix  IV.  summarises  the  results  of  alternating-current  tests 
on  single  submarine  cables,  and  Apjwndix  V.  contains  particulars 
of  a  test  on  an  undergrountl  tclrphone  cable. 

DISCUSSION  AT  MANCHESTER. 

The  following  is  an  account  of  the  discussion  which  took  place  at 
Manchester  on  Sir  William  Noble's  Paper  on  "  The  Long  Distance 
Telephone  System  of  the  United  Kingdom."  An  abstract  of  the 
first  part  of  the  Paper  was  given  in  our  last  number,  anel  is  concluded 
i'.bove. 

Some  incidental  remarks  by  a  sjieaker  from  Birmingham  referring 
to  the  failure  of  the  proposed  Engineers'  Club  in  that  city,  sei-veel  to 
remind  the  members  of  the  North  Western  Centre  of  the  extent  to 
which  the  amenities  of  the  Engineei-s'  Club,  more  inviting  than  the 
austere  atmosphere  of  a  university,  are  responsible  for  the  success 
of  their  meetings.  A  crowdeel  audience  listeneel  to  the  Paper, 
which  was  ably  expounded  in  Sir  William  Noble's  absence  by  Mr. 
A.  B.  Hart.  The  fluency  of  speech  of  many  Post  Office  engi- 
neers was  a  feature  of  the  discussion,  ascribed  privately  by  one  of 
their  number  to  the  practice  they  have  acquired  in  preparing  official 
minutes,  or  is  the  real  reason  the  necessity  they  have  been  under 
recently  of  explaining  the  shortcomings  of  the  telephone  sysem  ? 

Mr.  W.  J.  Medlyn  said  that,  in  addition  to  affording  improved 
speech  transmission,  lead-covered  cables  required  less  space,  and 
were  cheaper  than  those  insulated  with  gutta-percha.  He  pointed 
out  that  in  the  year  ending  March  31,  1898,  there  were  nearly 
6  million  trunk  calls.  Eight  years  later  it  had  risen  to  18  millions, 
and  in  191.3  to  36  millions.  In  March,  1915,  it  was  over  40  millions. 
A  network  of  cables  already  existed  for  providing  intercommunica- 
tion between  the  towns  of  South  Lancashire  and  soon  it  woidd  be 
possible  to  put  through  calls  between  South  and  Mid-Lancashire 
towns  on  elemand.  There  were  132  lines  between  Manchester  and 
Liverpool,  and  160  new  lines  were  being  installed.  When  the  under- 
ground trunk  system  was  completed  Manchester  would  be  a  repeater 
station,  and  a  stable  service  would  then  be  guaranteed  under  all 
weather  conditions. 

Mr.  L.  E.  Wilson  said  that  a  solution  of  the  properties  of  the 
telephone  line  was  the  most  complicated  problem  in  the  ele-ctrical 
industry.  The  power  engineer  was  incline>d  to  regard  milliamperes 
with  contempt,  but  the  10  000  Ah  batteries  in  repeater  stations 
should  produce  a  change  in  this  attitude.  Sir  W.  Noble's  Paper 
was  specially  apiiropr;ate  in  view  of  the  fact  that  Manchester  was 
the  first  town  to  have  a  telephone  exchange. 

Mr.  T.  E.  Herbert  said  that  the  range  of  the  Paper  was  so  great 
that  detailed  discussion  would  require  a  treatise.  He  thought  the 
cable-balancing  work  of  Martin  and  Tremain  a  remarkable  achieve- 
ment. The  translation  of  "'  high-brow  "  laboratory  work  into 
everyday  routine  testing  was  a  real  romance  of  industry.  The 
Paper  demonstrated  what  had  been  done,  and  served  to  answer  the 
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dishonest  and  dishonourable  campaign  against  the  G.P.O.  service. 
In  1896  there  were  26  circuits  between  Liverpool  and  Manchester, 
and  18  had  to  be  reconstructed  before  they  gave  satisfactory  service. 
The  present  day  number  had  been  given,  but  the  completion  of  work 
took  time.  The  economics  of  telephone  working  were  as  remark- 
able as  the  scientific  achievements.  He  suggested  that  it  might  be 
necessary  to  revive  the  old  microphone  receiver  relay  in  trunk 
working. 

Mr.  G.  S.  \\'all.\ce  said  that  cable  manufacturers  were  concerned 
as  much  with  mechanical  strength  and  size  as  with  electrical  pro- 
perties. Could  cables  be  manufactured  and  balanced  on  more 
standard  lines  than  hitherto  ?  This  would  be  cheaper,  and  deli- 
veries would  be  shorter,  two  very  desirable  factors  it  must  be  agreed. 
Were  British  manufacturers  alive  to  competition  from  German, 
American  and  French  Makers  of  valves  "?  Could  a  valve  be  evolved 
taking  a  smaller  current  than  1  A  ?  Referring  to  repeater  station 
layout,  he  suggested  that  existing  testing  stations  might  be  utiUsed 
where  possible. 

Mr.  T.  PSUMMEK  asked  whether  Messrs.  Martin  and  Tremain  had 
worked  with  screened  wires.  To  him  the  new  system  of  fault 
looaHsation  was  sound,  for  it  was  possible  to  locate  a  fault  within 
100  yards  in  a  90-mile  cable,  which  had,  at  the  fault,  an  insulation 
resistance  of  3  000  megohms  per  mile.  Repeaters  worked  very 
well  with  vei-y  little  attention.  The  Paper  had  not  covered  the 
repeating  of  ringing  arrangements,  which  was  more  difficult  than 
repeating  speech.  He  inquired  how  far  series  wrking  of  valves 
was  suitable  for  telephone  work. 

Mr.  A.  E.  White  asked  whether  there  was  any  automatic  arrange- 
ment to  call  the  repeater  station  if  a  valve  failed  to  act. 

Mr.  T.  E.  P.  Stretche  hoped  nat,  if  any  portions  of  the  Paper 
found  their  way  to  the  daily  press,  residents  in  rural  areas  would  not 
expect  underground  wiring. 

Mr.  J.  S.  Terras  reminded  the  audience  that  the  map  of  main 
underground  cables  did  not  rejiresent  all  main  line  cables  existing, 
but  only  those  on  the  repeater  system.  He  thought  the  attenuation 
constant  of  the  London-Manchester  cable  under  construction  should 
be  0  01625,  not  0'  1625,  as  given  in  the  appendix  to  the  Paper. 

Mr.  A.  E.  Bankes  said  that  the  G.P.O.  utilised  all  advance-  m 
science  which  could  be  apphed  to  telephony.  He  asked  forth  ...ae 
of  the  heating  current  and  by  what  means  this  was  prevented  *  m 
exceeding  a  certain  value. 

Mr,  H.  Chane  asked  whether  the  circuit  would  be  arranged  so 
that  valves  were  only  in  circuit  when  required  ? 

Mr.  E.  P.  Hill  asked  for  information  relating  to  interference 
between  power  lines  and  underground  ''ues,  and  whether  the  ampli- 
fying valve  W'Ould  have  any  effect  on  iiuerference. 

Mr.  A.  B.  Hart,  in  reply  to  part  of  the  discussion,  said  that 
ringing  arrangements  were  omitted  on  account  of  lack  of  space. 
These  andinany  other  matters  were  dealt  with  in  the  Professional 


Papers  of  the  Institution  of  Post  Office  Electrical  Engineers.  In 
the  tests  by  Messrs.  Martin  and  Tremain,  the  London-Livei-pool 
cable  was  unscreened.  These  workers  dealt  with  screened  condi- 
tions on  other  cables.  Respecting  accuracy  in  fault  localisation,  he 
recalled  a  story  by  Mr.  Kempe  to  the  effect  that  a  fault  was  located 
in  a  cable  between  Marseilles  and  the  African  coast,  and  a  grapnel 
was  lowered  and  brought  up  the  fault  !  It  was  possible,  to  arrange 
valves  for  series  working  under  telephone  conditions,  but  the  limit 
was  in  the  cable.  The  mutual  interference  of  strands  in  the  cable 
was  measurable  and  extra  amplification  resulted  in  undue  interfer- 
ence. The  maximum  degree  of  amplification  desirable  did  not 
reqiure  more  than  two  valves  in  series.  Repeaters  on  underground 
cables  were  about  60  miles  apart.  The  actual  current  employed  in 
the  valve  was  0  8  A  and  4  W  input  gave  an  electro  ic  emission  of 
10  mA.  A  valve  taking  a  smaller  current  would  be  welcomed. 
The  use  of  higher  voltages  and  smaller  currents  resulted  in  a  fila- 
ment mechanically  w-eaker  and  more  inchned  to  sag  at  high  tem- 
peratures. Low  watt  type  valves  had  not  proved  entirely  suitable 
for  telephone  repeaters.  The  grid  voltage-plate  current  curve  was 
required  to  be  a  straight  line  for  telephone  working.  The  micro- 
phonic repeater  was  dead,  would  remain  so.  It  did  not  ampUfy 
small  currents  as  well  as  the  valve.  With  regard  to  interference,  he 
thought  that  telephone  and  power  engineers  in  conference  could 
solve  any  trouble  arising.  Xo  interference  would  arise  if  telephone 
and  power  circuits  were  balanced,  and  he  thought  power  engineers 
might,  with  advantage  study  telephone  practice  respecting  balancing. 

DISCUSSION  AT  GLASGOW. 

The  following  is  an  account  of  the  discugsicn  which  took  place  at 
Glasgow  on  Sir  William  Xobl  's  Paptr. 

Mr.  J.  R.  M.  Elliott  referred  to  the  complaints  which  hj.d  been 
made  of  the  want  of  rigidity  in  tliermionic  valves  of  British  manu- 
fact'ire,  and  to  the  opinions  which  had  been  expressed  by  certain 
|)eople  that  the  modern  German-made  valves  W'er^  much  sujierior 
in  this  resj)ect.  It  would  be  interesting  to  know  the  exjierience  of 
the  Post  Office  in  this  comiection. 

Mr.  W.  Wood  considered  that  the  achievements  of  the  Post 
Office  Engineering  Staff  in  overcoming  the  difficulties  of  keeping 
tlie  telephone  system  going  diuing  the  war  had  been  nothing  short  of 
marvellous.  He  thought  the  question  of  inductive  interference 
frcni  power  circuits  called  for  sjiecial  attention  in  view  (  f  the  develop- 
ment of  high-power  overhead  transmission  in  various  parts  of  the 
country.  He  thought  that  rules  should  be  laid  down  on  the  sub- 
ject, and  suggested  that  the  problem  should  be  tackled  by  the  Poft 
Office  Research  Department. 

Mr.  H.  Hart,  in  repl-ying  to  Mr.  EUiotfs  point  about  the  Gern^an 
val'-'-s,  stated  that,  acting  imder  instructions  from  Sir  Willie  m 
Noble,  he  had  brought  samples  of  the  valves  over  from  Germany. 
Tests  rer.ealed  that  they  were  inferior  in  every  way  to  the  Briti.^h 
article,  with  the  exception  of  the  glass  blowing  work,  which  was 
admirable. 
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The  desirability  of  adopting  a  uniform  standard  electric  power 
system  throughout  the  coimtry  has  become  apparent  during  tlie 
last  few  years.  The  system  decided  upon  polvphase  (usually  three- 
phase)  alternating  system,  has  many  advaiitages  as  compared  with 
direct  current,  but  has  two  defects  : — (1)  Wattless  currents  How  in 
the  mains,  reducing  their  effective  capacity  for  transmitting  energy, 
and  (2)  Variable  speed  motors  for  use  on  polyphase  net  works  are 
at  present  scarcely  ob:  mable.  If  and  when  these  two  defects 
can  be  overcome  the  polyphase  net  work  vn]\  be  in  no  respect  inferior 
and  will  in  very  many  respects  be  superior  to  direct  cmrent. 

The  factors  on  which  the  solution  of  the  first  problem  depend  are 
as  follows  : — (1)  Large  constant  speed  motors  should  he  synchi'onous 
wherever  possible.  Progress  has  been  made  in  designing  self- 
starting  and  self-sjTichronising  motors,  but  the  number  in  actual 
service  is  still  small.  (2)  Phase  advancers  of  several  distinct 
types  are  available,  whereby  induction  motors  may  be  made  to  give 
leading  currents  or  tmity  power  factors  where  synchronous  machinery 
cannot  be  applied.  (3)  Electrostatic  condensers  of  large  size  and 
thoroughly  practical  construction  are  available  at  fairly  reasonable 
prices.  Thus  the  general  method  of  solution  of  the  problem  is 
well  known  and  there  is  no  technical  reason  why  progress  in  detail 
should  not  be  rapid. 

*  Abstract  of  Paper  read  before  the  Institution  of  Mining  Engineere. 


Chabacteiustics    of    Multispeed    JIotors. 

With  regard  to  the  seccnd  problem,  that  of  producing  a  variable 
speed  polyphase  motor,  conditions  are  very  different.  The  Ptper 
will  therefore  be  devoted  to  dcscribing'scme  of  the  esttntia!  chart  c- 
teristics  of  multispeed  motors,  to  which  little  dctaikd  strdy  has  Iccn 
given.  It  is  kjroi\Ti  that  induction  motors  are.  Ecmetinics  built 
with  two  distinct  stator  Avindings  for  different  pcle  nvmbtis,  l::ut 
general  knowledge  on  the  subject  hardly  goes  beyond  thi.s'. 

Naturally  a  multispeed  motor  dejiending  on  pole  changing  has  cnly 
a  finite  numlx-r  of  distinct  efficient  speeds  coirespcnding  to  the 
different  pole  numbers.  AVith  jiracticable  arrangements  cf  ccutrcl 
gear  the  number  of  sjieeds  available  rarely  exceed  six,  except  perhaps 
in  very  large  sizes.  It  is  not  so  easy  to  arrange  resistance  ce  ntrol 
on  a  multisjieed  motor  as  it  is  on  a  single  speed  motor.  To  change 
the  pole  number  of  the  rotor  winding  usually  involves  a  considerable 
number  of  terminals  and  the  number  of  terminals  anel  slip  rings 
that  can  be  used  with  a  revolving  winding  is  very  limited.  Hence 
there,  is  a  strong  incentive  to  the  Ufe  of  a  machine  -with  a  short- 
circuited  rotor  wherever  possible.  It  is  comparatively  easy,  hew- 
ever,  to  arrange  a  multispeed  motor  to  give  resistance  control  en 
one  speed  only  (preferably  the  top  speed).  The  process  of 
changing  speed  ^vill  then  be  as  follows :  If  the  jnotor  is 
controlled  by  a  "  selective  "  type  of  controller  {e.g.,  a 
contactor    panel  in  which  it    is    possible    to    change    fi-om    one 
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speed  to  any  other  without  passing  through  intermediate  speeds), 
this  can  bo  done  by  a  contactor  panel,  the  master  controller  of  ■which 
consists  of  a  luinibcr  of  ind(]xii(lcnt  switches,  one  corresponding 
to  each  s]xrd  suitably  interlocUcd  so  that  not  more  than  one  switch 
can  be  closeil  at  once.  The  sjiecd  is  regulated  from  the  top  speed 
downward  by  the  resistance  until  a  sjxed  corresponding  to  a  higher 
pole  number  is  reached.  The  jiolc  number  <'an  then  be  changed  from 
that  corresponding  to  top  s]X'ed  to  the  lower  sjx'cd  desired  by  an 
instantaneous  o[x^ration  on  the  contactor  board,  the  resistance  being 
automatically  cut  out  of  circuit  at  the  same  time  by  the  inter- 
connections of  the  rotor  winding.  This  is  accomplished  by  so 
arranging  the  secondary  winding  that  ])oints  between  whichresistance 
is  connected  on  the  top  s^x^cd  become  equi-potcntial  points  on  the 
lower  sjX'cd  so  that  there  is  no  tendency  for  currents  to  flow  through 
the  resistance.  Such  a  tj'jX'  of  control  has  a  wide  Held  of  usefulness, 
but  it  d<x>s  not  entirely  sujx>rsede  the  necessity  for  genuine  resistance 
control  on  all  the  sjteeds. 

The  Functions  oi'  Resistance  Control. 

This  control  has  two  distinct  functions  : — {a)  To  permit  starting 
and  speed  dianging  without  a  shock  to  the  system  caused  by  switch- 
ing over  suddenly  from  one  sjx-ed  to  another,  {h)  To  ]x^rmit  of 
the  use  of  phase  advaiu^ers  on  all  speeds.  This  latter  point  is  becom- 
ing of  gi-eater  importance  every  year. 

Large  motors  are  more  usually  required  to  be  of  the  multispecd 
type  than  ;  mall  ones,  since  the  large  motor  usually  supersedes 
an  individual  steam  engine  which  has  excellent  variable  speed 
characteristics,  while  the  small  motor  frequently  replaces  line 
shafting,  necessarily  o]X?rated  at  constant  sjjecd.  Much,  however, 
may  be  done  with  motors  having  purely  short  circuited  secondaries, 
particularly  if  the  stc])  between  sjweds  is  not  too  great.  Hydraulic 
and  other  clutches  which  jx'rmit  of  the  starting  and  sjjced  changing 
of  motors  on  no  load,  and  such  devices  may  often  form  an  efficient 
substitute  for  slip  ring  control. 

DE^^c■E  FOR  Checking  Curkent  Ru-shes. 

The  writer  has  carried  out  a  careful  series  of  exix-riments  with  regard 
to  the  rush  of  current  which  takes  place  on  changing  the  sjxjcd  of  a 
70  H.p.  motor,  with  short  circuited  secondary,  both  on  no  load  and 
full  load,  with  a  view  to  studying  the  kick  of  current  when  changing 
from  one  speed  to  the  next  both  on  full  load  and  no  load.  A  special 
device  was  fitted  to  the  controller  in  order  to  diminish  these  cuirc  nt 
rushes.  On  the  last  step  but  one  for  instance  the  speed  is  changed 
from,  say,  600  to  750  revs,  jx-r  min  .  while  simultaneously  the  voltage 
on  the  motor  is  reduced  from  line  voltage  to  a  considerably  lower 
value.  On  the  next  step  the  voltage  is  restored  to  its  normal  value 
without  any  further  change  of  speed.  In  this  way  it  was  believed 
that  these  current  rushes  could  l)e  reduced  and  a  series  of  tests  was 
taken  on  this  point,  with  the  result  that  the  maximum  current  kick 
was  reduced  from  about  2-4  times  to  1-75  times  full  load  current. 
However,  the  gain  by  this  means  was  insuflfkient  to  justify  the 
additional  complication  in  the  control  gear.  When  changing  speed 
on  low  load  thr'  current  kicks  are  much  less  than  those  obtained  on 
full  load.  The  chief  difficulty  with  the  short  circuited  secondary 
t>-pe  of  single  speed  induction  motor  relates  to  the  starting.  This 
difficulty,  however,  is  almost  completely  overcome  with  the  multi- 
speed  motor  having  any  considerable  speed  range,  if  we  consider 
the  air  gap  surface  of  a  motor  as  arranged  rtspettively  for  four  poles 
and  for  two  poles.  In  both  eases  the  air  gap  density  is  the  same, 
and  therefore  the  magnetising  current  taken  by  the  motor  remains 
constant  indejiendcnt  of  the  munber  of  poles. 

In  the  first  case  four  conductors  are  connected  in  series  each 
lying  in  the  middle  of  the  pole  siu-face,  in  the  second  only  two  such 
conductors.  If,  therefore,  we  send  the  same  current  through  the 
conductors,  the  densities  of  the  fields  in  which  they  lie  being  the 
same  in  Ixith  eases,  then  in  the  four  pole  ease  we  obtain  twice  as 
9  much  torqiie  as  in  the  two  pole  case.  Hence  if  we  can  arrange  a 
motor  so  that  it  starts  on  four  poles  and  nms  on  two  poles  it  will 
require  only  half  the  starting  current  to  obtain  a  given  starting 
torque  that  it  would  require  if  it  started  with  two  poles.  However, 
if  a  machine  is  aiTanged  for  two  pole  and  four  pole  only  the  effect  of 
such  a  method- of  starting  will  merely  be  to  transfer  the  heavy  rush 
of  current  characteristic  of  the  starting  of  a  short  circuited  secondary 
type  of  induction  motor  from  the  moment  of  starting  to  the  moment 
of  changing  speed  from  foxu-  pole  to  two  pole,  so  that  the  real  benefit 
is  not  very  great. 

Intermediate  Steps  at  Starting. 
If,  however,  we   introduce   a  number  of  intermediate  steps  be- 
tween the  starting  pole  number  and  the  running  pole    nimilx^r, 
this  current  rush  at  changing  speed  may  be  much  reduced.     For 


instance,  if  we  start  with  16  poles  and  instead  of  changing  over 
directly  to  eight  polos  for  running  purposes  we  change  from  16  to  14, 
12,  10  and  eight  in  succession,  the  current  rush  will  bo  reduced  to  the 
very  moderate  proportions  as  indicated  in  the  c.\]x?riments  referred 
to  above.  In  fact  the  starting  jxTformance  of  a  machine  of  this 
kind  on  the  step  corrcs])onding  to  10  poles  was  0-775  times  full  load 
tDique,  with  1-88  full  load  current,  whereas  had  it  been  started  at 
the  top  or  eight  pole  sjx-cd,  it  would  have  required  at  least  four 
times  full  load  current  to  give  the  same  torque.  .Similarly  a  15  H.p. 
three  speed  motor  arranged  for  four,  six  and  eight  poles,  will  give, 
with  the  eight  pole  connection,  1-7  times  full  load  torque  with  twice 
full-load  current.  With  a  six-pole  connection  it  gives  2-3  times  full- 
load  torque  with  3-5  times  full-load  cuiTent  with  the  four-jiole  con- 
nection it  gives  three  times  full-load  torque  and  8-6  times  full-load 
current.  Tyjx>s  of  nuiltisi»ed  motor  exist  according  as  we  arrange 
the  field  strength  to  be  constant  on  all  speeds,  in  which  case  we  get  a 
motor  giving  constant  torque  at  all  sjx'cds,  and  therefore  a  horse- 
power proportional  to  the  speed  or  a  field  strength  inver.sely  pro- 
portional to  the  speed  as  in  the  direct-current  motor,  in  which  case 
we  get  a  similar  rating  namely  constant  horse-power  at  all  speeds. 
For  most  applications  the  constant -tor  que  motor  presents  a  notable 
advantage  as  compared  with  the  direct -current  motor,  which  will 
give  no  more  horse-power  on  the  highest  speed  than  at  the  lowest, 
yet  almost  every  tj-pe  of  industrial  apparatus  requires  greater  horse- 
power at  the  higher  speeds. 

Efficiency  and  Power  Factor. 

As  regards  the  question  of  efficiency,  the  variation  in  this,  fcr 
machines  of  20  h.p.  and  70  h.p.,  on  full  load  between  top  and  bottom 
speed  rarely  exceeds  10  per  cent.,  and  is  sometimes  well  below  this 
figure.  In  the  case  of  power  factor  tlie  variation  is  considerably 
gi'eater.  In  the  Constant-torque  tyijc,  owing  to  the  constancy  of  its 
field  strength,  the  apparatus  will  absorb  a  constant  magnetising 
current,  whether  running  at  high  or  at  low  speeds.  By  consideration 
of  a  series  of  circle  diagrams  for  such  a  motor,  operating  on  all 
pjlarities  from  six  to  16,  it  can  be  shown  that  with  constant  power 
input  the  power  factor  will  be  approximately  the  same  no  matter 
what  the  number  of  poles.  At  low  speed,  of  course,  it  is  impossible 
to  obtain  a  high  power-factor,  but  this  is  due  to  the  small  horse- 
power output  of  the  machines.  A  very  great  economy  in  starting 
current  is  obtained  with  the  pole-changing  motor.  On  16  poles  the 
motor  absorbs  but  one-third  of  the  starting  cunent  taken  with  the 
six-pole  connection.  On  the  higher  speeds  the  power-factor  is 
quite  equal  to  that  of  the  single-speed  motors  of  the  same  rating, 
but  it  inevitably  falls  oft'  considerably  on  the  lower  speeds,  the  range 
of  power -factor  from  top  to  bottom  speed  Ijcing  something  of  the 
order  of  20  jier  cent,  in  a  motor  having  a  speed  range  of  tMo  to  one 
or  three  to  one.  This  dropping  power -factor  however  is  not  greater 
than  that  usually  found  between  full  load  and  one-third  load  in 
many  single-speed  induction  motors. 

The  Qualities  of  the  Motor. 

The  qualities  of  the  multispecd  induction  motor  may  briefly  be 
summed  up  as  follows  :  (1)  While  contiimoiis  speed  variation  is  not 
possible,  any  number  of  distinct  speeds  can  he  obtained  up  to  about 
six.  On  all  these  speeds  which  coiTespond  to  diftcrent  pole  numbers 
the  efficiency  will  be  approximately  the  same,  declining  no  more 
than  10  per  cent,  between  top  speed  and  bottom  sjieed  in  motors 
having  a  speed  range  of  three  to  one.  In  large  motors  these  varia- 
tions will  be  very  much  less,  say  not  more  than  5  per  cent.  (2)  The 
power-factor  -n-ill  decline  not  more  than  20  per  cent,  between  the 
highest  and  lowest  sjx'cds  in  a  small  motor  liaving  the  same  speed 
range.  This  is  mainly  due  to  the  fact  that  the  magnetising  volt- 
amperes  remain  the  same  at  all  s]X?eds  while  the  true  power  input  is 
reduced  in  proportion  to  the  speed  by  the  reduction  of  the  horse- 
power output.  Again  in  large  motors  the  variation  may  not  be 
more  than  10  per  cent.  (3)  The  rush  of  current  which  occurs  on 
changing  .s]x~cd  may  be  minirai.oed  by  having  a  sufficient  number  of 
speeds,  and  reduced  to  say  twice  full  load  ciurent  momentarily  if 
the  steps  between  adjacent  speeds  are  sufficiently  small.  (4)  The 
starting  torque  of  a  machine  OTth  short  circuited  secondar^■  having 
a  speed  range  between  two  to  one  and  three  to  one  will  be  very  mueh 
more  satisfactory  than  in  a  single-speed  motor  ;  full  load  torque 
with  twice  fuU  load  euiTent  being  ri>adi!y  attainable  in  a  motor 
ha\-ing  a  three  to  one  sjx-ed  range.  (5)  It  is  easy  to  arrange  for  the 
urultispeed  motors  to  start  vdth  resistance  control  on  one  of  their 
speeds,  sw'itcliing  over  to  the  remaining  speeds  by  means  of  a  con- 
tactor panel,  so  as  to  entirely  av(  id  any  current  rush  on  cliange  in 
speed.  (6)  Jlethods  exist  whereby  motors  can  be  built  having 
resistance  control  on  all  six>eds.  Such  motors  can  be  used  with 
phase  advancers  as  unity  pcwer -factor  machines. 
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To  look  through  the  advertising  j  ages  of  many  engineering 
journals  is  a  sorrow^ 1 1  enterj^rise,  not  only  for  the  "high-brow" 
and  literary  puiist,  but  slso  for  any  man  who  cares  for  logical  and 
frammatical  phraseology.  With  certain  honourable  exceptions, 
the  text  of  electrical  advertising  is  beneath  contemjjt.  The  ^Titers 
seem  to  be  ignorant  of  the  most  elementary  and  fundamental  rules 
of  English  construction,  and  the  awkward  phrases  and  alarming 
solecisms  which  appear  over  the  names  of  quite  reputable  firms  are 
often  such  as  would  bring  discredit  upon  a  cliild  of  tender  years. 

Why  is  this  ?  It  is  not  always,  or  even  usually,  due  to  the  money- 
saving  instinct  of  the  advertiser.  Advertisements  wliich  arc  gramma- 
tically offensive  sometimes  cost  quite  a  lot  of  money  for  space  and 
preparation,  especially  the  latter.  Photography,  blockmaking  and 
drawing  are  esjiensive  items,  while  in  a  great  many  cases  one  can 
trace  in  the  lay-out  and  general  appearance  of  the  advertisement 
the  creative  genius  of  some  weU-kno\ni  and  highly-feed  studio. 
But  these  carefully  designed  advertisements  fail  just"  as  frequently 
as  the  most  amatetirish  productions  in  the  matter  of  text.  Perhaps 
it  is  that  the  former  are  written  by  professional  copy-writers  who 
know  nothing  about  electricity  or  mechanics,  while  the  latter  are 
the  comijositicns  of  directors  or  managers  who  know  nothing  about 
the  EngUsh  language.  In  either  case  the  result  is  disastrous!^ 
An  Impoktant  SrpERnciALiTY. 
Many  advertisers  will  say :  "  What  does  it  matter  if  the  English 
isn't  quite  accurate  ?  It  conveys  my  message  in  a  perfectly  under- 
standable fashion."  Well,  it  does  matter  very  considerably.  Any 
statement  which  is  not  absolutely  grammatics  1  is  less  easy  to  under- 
stand than  it  would  be  if  expressed  in  correct  form.  The  degree 
of  ambiguity  or  incomprehensibleness  may  be  very  sUght,  but,  on 
analysis,  it  will  be  found  that  mistakes  in  the  construction  or  punctua- 
tion of  a  sentence  inevitably  diminish  its  clea,rness. 

Apart  from  this,  it  must  be  obvious  that  it  is  just  as  important  to 
use  good  English  in  the  wording  of  an  advertisement  as  it  is  to  give 
a  good  finish  to  the  machine  or  accessory  which  is  being  advertised. 
Even  if  we  admit  (quite  wrongly)  that  in  both  cases  it  is  merely  a 
matter  of  appearance,  we  must  also  admit  that  the  sales  influence  of 
this  superficial  quality  is  never  neghgible,  and  is  often  predominant. 
There  is,  of  course,  a  place  for  the  intentional  inexactitude  which  is 
known  as  slang  ;  but  this  is  outside  the  present  argument.  For  the 
moment  I  am  only  concerned  with  the  English  which  is  meant  to 
be  serious. 

Irrelevant  Grandiloquence. 
It  is,  for  obvious  reasons,  impossible  to  give  actual  examples  of 
badly  written  advertisements,  and  I  can  therefore  only  refer  in  a 
general  way  to  some  of  the  more  common  blemishes  which  afflict 
electrical  propaganda.  One  case  I  have  in  mind  is  concerned  v\ith 
a  large  advertiser  who  takes  and  misfiUs  whole  pages  in  the  en- 
gineering press.  The  text  of  these  advertisements  is  usually  quite 
irrelevant  to  the  goods  advertised.  The  writer  affects  a  grandilo- 
quent phraseology,  and  discourses  in  a  somewhat  obscure  fasliion 
upon  varioiLS  politico-economic  subjects.  At  the  end,  of  course, 
there  is  alway,5  an  attempt  made  to  connect  the  general  essay  with 
the  particular  article. 

>'ow  I  do  not  say  that  this  style  of  copy -writing  is  necessarily  bad. 
It  is  often  quite  appropriate.  But  it  i.s  essential  that  such  copy 
should  be  well  -nTitten.  If  one  wishes  to  be  impressive  and  rhetorical 
— to  emulate  the  periods  of  Burke  and  Demosthenes — it  is  advisable 
to  employ  a  WTiter  w  ho  knows  how  to  do  this  kind  of  thing  in  a  neat 
and  hterate  fashion.  It  is  so  very  easy  to  lose  one's  way  in  a  com- 
position of  this  nature,  wiierein  subject,  verb  pnd  object  are  often 
widely  separated  by  adjectival  qualifications  and  dependent  clauses. 

SiNCtTLAE    OR   PlCKAL. 

In  the  advertisements  referrred  to,  the  copy-writer,  by  the  time 
he  has  reached  the  verb,  has  always  forgotten  whether  his  subject 
is  singular  or  plural.  These  parts  of  speech  usually  disagree  in 
number,  and  invariably  with  the  literary  digestion  of  the  reader. 

Another  fault  was  the  misuse  of  long  words.  I  am  not  one  of 
those  who  object  to  long  words.  As  a  matter  of  fact,  I  always 
try  to  make  use  of  a  long  word  where  a  short  one  would  do 
(which  is  not  often),  partly  because  I  have  a  natural  love  for  poly- 
syllabic writing,  and  partly  because  the  habit  provides  a  basis  foriii- 
structive  and  some  times  acrimon'ous  discussions  between  compositor 
and  proof-reader.  Long  words,  however,  usually  have  quite  precise 
meamngs,  with  which  it  is  advisable  to  have  at  least  a  v.igue  acquain- 
tance before  weaving  such  expressions  into  the  delicate  fabric  of 
one's  prose. 


It  is  not  easy  to  illustrate  what  I  mean  without  putting  perspicuous 
readers  on  the  track  of  the  offending  advertiser.  The  most  amusing 
instances  can  only  be  described  by  reference  to  the  articles  adver- 
tised.    And  that  wouldn't  do  at  all.     These  are  the  editorial  pages  ! 

Quaufying  the  Unquaufi-ible. 

One  advertiser  is  rather  fond  of  the  word  "  absolute  "  and  its 
derivatives.  It  is  a  good  word  with  an  impressive  sound  ;  but, 
after  all,  it  is  not  permissible  to  use  words,  as  Swinburne  sometimes 
did,  merely  because  they  lock  or  sound  well.  Now  absolute  means 
absolute  ;  but  our  friend  always  used  the  word  when  he  really 
meant  re'ative.  At  any  rate,  he  would  refer  to  his  product  as 
being  ■■  absohitey  tliis  or  that  "  and  then  proceed  to  qua'ify  the 
unqualifiabe  by  sajing  "  at  the  price."  This  reminds  me  of  a  recent 
advertisement  of  dances  at  the  Queen's  Ha'.l.  These  w-ere  said  to 
be  the  most  "  popular  and  exclusive  "  dances  in  London.  I  cannot 
imagine  what  the  writer  supposes  these  words  to  mean  ;  but  if 
the  individual  words  mean  anything  at  all,  it  is  obvious  that  the 
phrase  means  nothing  at  all. 

Aiother  important  electrical  advertiser  (a  very  enterprising  one 
this,  because  he  advertises  in  the  general  as  well  as  the  trade  press, 
and  liis  misconceived  prose  is  read  by  millions  of  people)  has  become 
obsessed  vnth  the  sales  v-alue  of  mythology. 

Gods  and  the  Goods. 

Every  recent  advertisement  issued  by  this  company  contains'a 
picture  and  a  short  description  of  some  mvihological  incident.  A 
few  sentences  are  devoted  to  the  love  affairs  of  ancient  deities. 
These  are  quite  well  phrased,  and  appear  to  have  been  lifted  from  a 
b:ok  of  reference.  When,  however,  the  copy- writer  has  to  face, 
in  the  second  halt  of  his  copy,  the  task  of  associating,  so  to  speak, 
the  goods  vnth  the  gods,  his  prose  style  degenerates  into  a  muddled 
illiteracy,  wliich  forms  a  most  distressing  anti-climax  to  the  classical 
distinction  of  the  opening  sentences. 

Reasoning  from  false  premises,  or  drawing  wrong  conclusions 
from  correct  ones,  are,  of  course,  common  errors  in  electrical  as  in 
other  advertising.  This  may  often  be  intentional  policy,  and 
perhaps  hardly  comes  vrithin  the  scojie  of  these  notes.  However, 
on  the  more  charitable  assumption  that  such  mistakes  in  logic  are 
accidental,  I  will  proceed  to  examine  a  single  example. 

An  Absurd  Claim. 
There  is  a  certain  vacuum  cleaner,  which  is  advertised  as  possessing 
a  low-speed,  motor-driven  brush  and  a  high  suction  power.  Having 
made  th?se  claims,  which  sj  far  as  I  am  concerned,  are  quite  inr 
disputable,  the  advertisement  goes  on  to  say  that,  the  possession 
of  these  two  feat-.j^es  places  the  sweeper  in  a  class  by  itself.  If 
this  means  anything  at  all,  it  means  that  no  other  vacuum  cleaner 
shares  these  characteristics.  Surely  such  a  conclusion  is  entirely 
wrong.  Why  is  th''  claim  made  ?  No  electrical  reader  (the 
advertisement  appeared  in  an  electrical  paper)  could  for  a  moment 
believe  a  statement  of  this  kind  ;  and  its  inclusion  in  the  copy 
only  weakens  the  main  argument.  Presumably  this  copy  was 
WTitten  by  an  advertising  "  expert  "  who  knew  nothing  about  the 
general  mechanical  principles  of  vacuum  cleaners.  Such  a  sweeping 
statement,  even  when  made  in  respect  of  a  sweeping  device,  shotild 
be  checked  by  some  comjietent  person  before  it  is  published. 

A  Providential  Sequence  of  Events. 
And  then  there  is  the  sort  of  copy  which  is  simply  idiotic.  I 
was  about  to  close  this  article  when  my  eye  was  irresist'bly  drawTi 
to  an  advertisement  in  an  electrical  journal  v\hich  had  just  arrived. 
The  boy  had  placed  it  on  my  desk,  and  the  wind  had  fluttered  the 
leaves  so  that  an  inside  page  was  exposed  to  my  wondering  view. 
Without  this  providential  sequence  of  events,  I  should  have  missed 
the  gem  of  copy-WTiting  ineptitude  with  which  I  now  present  my 
readers.  The  advertisement  referred  to  an  important  piece  of 
control  apparatus.  Many  and  complex  are  the  qualities  claimed 
for  this  appUance,  but  priority  in  the  tabulated  list  of  advantages 
wfs  given  to  tliis  meaningless  absurdity:  "First  in  OriginaUty." 
Why  not  "  Original  in  Firstness  "  or  "  First  in  Primariness  "  ? 

The  Literary  Technician. 
The  copy  is  the  most  important  part  of  any  technical  adv-ertise- 
ment  and  should  be  given  a  proportionate  amount  of  considera- 
tion.     Instead,     thy.e     electrical    advertisers     who     sve     willing 
to   pay   for   skilled    assistance,    appear    to    he    in    the    habit    of 
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dissipating  their  several  allocations  amongst  that  curious  frater- 
nity of  artists  and  lay-out  men  whic'i  has  succeeded  in 
obscuring  tlic  essential  jniijioso  of  jniWicity,  and  to  have  none 
to  spare  for  the  adequate  remvnicration  of  th^  expert  copy-\vrit*'r. 
Tt  is  (juite  a  mistake  to  sujiwsc  that  any  director  or  manager  can, 
by  virtue  of  his  position,  write  good  c  j)y.  Neither  can  th"  non- 
technical copy-writer  jiroduce  satisfactory  copy  on  teehnici>l  or 
semi-technical  subjects.  What  is  wanted  is  that  su]K'r-co])y-writer — 
the  literary  technician  with  a  sense  of  advertising;  iu\d  until  tlir 
electrical  industry  has  caught  a  sullicient  number  of  these  rare  liirds, 
eleetrieul  publicity  will  continue  to  sulTcr  from  illiteracy,  techuiral 
ignorance,  or  both.  I  believe  this  nimari.'i  is  to  be  caught  by 
th^  time-honoui-ed  method  ;  but  tlw  salt  must  b  applied  generously 
and  with  iirojX'r  regard  for  the  dignity  of  the  literary  art. 


Modern   Marine  Wireless  Apparatus. 


In  the  Kolvin  lecture  which  he  recently  delivered  before  the  Institution 
of  Electrical  Engineers,  Dr.  C.  V.  Drvsdale  gave  some  account  of  the 
work  that  is  being  done  in  increasing  the  safety  of  life  at  sea.  It  must, 
liowever,  be  realiscil  that  a  great  deal  has  already  been  (lone  in  this 
direction,  Tuainly  llirough  the  agency  of  wireless  telegraph  equipment 
wliose  installation  luH  now  been  made  c6mpulsory  on  all  British  merchant 
ships.  This  requirement  has  resulted  in  the  exercise  of  considerable 
ingenuity  on  the  part  of  designers  and  we  describe  below  the  apparatus 
which  Messrs.  Mkmkns  B  iothers  &  Company  have  found  satisfactory 
for  this  purpose. 

It  may  be  broadly  stated  that  the  esse'itial  requirements  for  a  slii]) 
station  are  ; — (1)  compactness  of  the  apparatus,  (2)  simplicity  of 
operation,  and  (!i)  robustness,  combined  with  sensitiveness  while,  apart 
from  the  question  of  safety  mentioned  above,  the  carrying  of  such  appar- 
atus facilitates  position  fixing,  the  calibration  of  chronometers  and  the 
transmission  and  reception  of  weather  reports. 

In  the  design  of  their  apparatus,  Jlessrs  Siemens  use  a  special  spark- 
gap  system  in  which  it  will  be  remembered  only  one  wave  is  generated 
in  the  aerial,  and  the  whole  of  the  energy  is  utilised  in  this  one  active 
wave.  A  much  higher  efficiency  is  thus  obtained  than  is  possible  with 
the  older  forms  of  spark  gap,  which  produce  two  waves,  only  one  of 
which  is  utilised.  The  frequency  of  the  impulses  producing  the  energy 
in  the  aerial  being  very  high,  viz.,  1  000  jier  second,  the  same  amount  of 
energy  can  be  produced  in  the  aerial  with  very  much  lower  electric 
potential  in  the  transmitting  apparatus,  which  therefore  may  be  made 
smaller  and  more  compact.  The  equipment  further  possesses  the  advan- 
tages of  using  compact  transmitting  apparatus  and  a  small  antenna. 
Owing  to  the  fact  that  the  distance  between  the  plates  of  the  spark  gap 


waves  and  a  high  note  the  sigiials  can  be  the  more  easily  distinguished 
from  atmo.^pheric  discharges,  which  is  naturally  of  great  imjjortance. 
Finally,  Messrs.  •Siemens  guarantee  high  efficiency  of  transmission,  a 
figure  of  between  .50  to  75  per  cent.,  according  to  the  size  of  the  station, 
Ix'ing  obtainable. 


Kio.  2. — WiBBLESS  Cabin  on  S.S.  "Mandasor.' 


FiQ.  I. — Siemens  "A"  Station  ready  for  use 


is  onlj'  about  0-2  mm.  the  spark  gap  works  almost  noiselessly  and  no 
special  sound-proof  cabin  is  therefore  required.  Another  useful  point  is 
that  long  working  range  in  relation  to  the  size  of  the  antenna  and  power 
consumed  is  obtainable,  while  there  is  great  simplicitj*  in  operation  and 
consequent  freedom  from  breakdown.     By  using  harmonically  generated 


The  wireless  sets  designed  by  Messrs.  Siemens  Brothers  &  Comjiany  are 
made  in  three  sizes.  Fig.  1  illustrates  a  type  A  station,  which  is  oper- 
ated from  a  50-V  battery  of  accumulators  which  is  stored  in  the  bottom 
left-hand  compartment  of  the  cabinet.  The  motor-generator  consists 
of  a  direct -current  motor  driving  a  .500  cycle  |-kW  generator.  The 
excitation  circuit  <-onsists  of  four  speciallj'  insulated  glass  condensers, 
an  inductance  and  quenched  spark  gap.  An  aerial  lengthening  vario- 
meter is  included,  enabling  very  accurate  adjustment  of  the  wave  length 
emitted  to  be  made. 

An  aural  receiver  with  contact  detector  is  emplojed.  This  receiver, 
which  has  a  wave-range  of  from  200-2,000  metres,  provides  a  wide 
range  of  variation  of  coupling,  enabling  very  exact  tuning  to  be  obtained. 
A  valve  amplifier  set  can  be  fitted  as  an  extra  if  rectuired. 

In  the  size  B  set,  which  is  suitable  for  somewhat  larger  vessels,  the 
excitation  circuit  con-ists  of  jar  capacities,  a  (5-gap  spark  gap  and  a 
variable  self-induction  coil.  The  latter  carried  several  plug  sockets  for 
various  waves.  The  wave  range  of  the  station  is  normally  from  300  to 
900  metres,  but  this  can  be  extended  to  1,800  metres,  by  means  of  a 
fi.xed  self-induction  coil.  An  aural  receiver  with  contact  detector  is 
emplovcd.  thus  |>nividing  a  wide  range  of  variation  of  coupling,  enabling 
very  exact  tuning  to  be  obtained.  This  receiver  has  a  wave  range  of 
from  200-2,000  n\ctre3. 

In  size  D,  which  is  suitable  for  passenger  and  merchant  vessels,  a 
variable  speed  generator  is  used  for  adjusting  the  pitch  of  the  trans- 
mitted signals,  while  the  spark  frequency  is  regulated  by  means  of  the 
excitation  of  the  generator.  Sharpness  of  tuning  is  obtained  by  means 
of  a  primary  coil  in  the  low-tension  circuit.  The  excitation  circuit 
consLsts  of  jar  capacities,  an  8-gap  spark  gap  and  a  variable  self-induction 
coil.  The  wave  range  of  the  station  is  normally  from  300  to  900  metres, 
but  this  can  be  extended  to  1,800  metres  by  means  of  a  fixed  self-in- 
duction coil.  Transmission  is  carried  out  by  means  of  a  key  which 
operates  a  relay  in  the  transformer  primary  circuit.  This  relay  is  of 
special  construction  in  order  to  carry  the  large  amount  of  current  used 
for  the  station. 

Emergency  apparatus  consisting  of  a  battery  and  induction  coil 
can  be  supplied  with  the  two  last  sets  we  have  described  for  use  when 
(he  ship's  dynamos  are  not  running. 

Fig.  2  shows  a  view  in  a  modem  wireless  cabin  equipped  with  Siemens 
apparatus. 
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A  System  of  Railway  Traffic  Control  by  Telephone.' 


By   T.    F.'  LKE. 


Railway  traffic  consists  roughly  of  two  classes  :  The  passenger 
service,  run  to  a  definite  pre-arranged  time-table,  and  the  freight  or 
goods  service,  run  as  requii-ed.  With  the  former  the  control  is 
simple,  as  passenger  trains  are  timed  for  all  points  on  the  route,  and 
travel  repeatedly  the  same  journey  under  similar  conditions  ;  but 
the  freight  ser-i-ice  is  irregular,  as  varying  quantities  and  classes  of 
goods  arrive  at  all  times  all  along  the  route,  and  the  handUng  of  these 
goods  is  a  very  different  matter  from  loading  and  unloading  pas- 
senger trains. 

The  quantity  and  class  of  goods,  many  of  which  are  perishable 
and  require  immediate  treatment,  vary  enormously  from  day  to 
day,  so  that  it  is  impossible  to  deal  witli  goods  traffic  on  a  set  time- 
table basis.  The  problem  of  using  the  available  locomotives,  wagons, 
shimting  facilities,  &c.,  to  the  best  advantage,  at  the  same  time 
obtaining  rapid  service,  is  a  very  difficult  one  and  of  the  greatest 
importance  to  railwaj-  companies. 

This  article  deals  ^nth  a  system  for  controlling  this  goods  traffic. 
It  is  not  surprising  that  telegraph  control  was  at  one  time  almost 
universally  employed  in  this  work.  It  has,  however,  been  steadily 
giving  way  to  various  control  systems  depending  on  telephones,  and 
specially  efficient  instruments  and  various  forms  of  signalling  from 
one  instrument  to  another  have  been  developed.  Generally  this 
control  is  obtained  by  linking  up  the  various  points  on  the  line  by 
means  of  a  single  pair  of  wires,  looping  telephones  across  the  wires  at 
the  required  intervals,  and  arranging  some  form  of  call  whereby  one 
telephone  can  ring  up  another  either  by  code  or  preferably  by  a 
selective  sy.stem  enabling  one  instrument  to  ring  another  without 
disturbing  the  remaining  telephones. 


the  traffic  on  his  section  and  can  follow  up  the  movements  from  time 
to  time. 

The  telephone  line  on  which  his  instrument  is  connected  runs 
completelj'  round  the  section,  and  at  various  signal-boxes,  shunting- 
yards  and  such  other  points  as  are  necessary,  other  telephones  known 
as  way-station  telephones  are  located.  The  controller  is  always 
connected  to  the  line  by  means  of  his  head  receiver  and  chest  trans- 
mitter, and  has  before  him  a  cabinet  of  keys,  each  key  associated 
with  a  one-way  station  telephone.  By  giving  any  key  a  quarter  of  a 
turn  and  then  releasing  it  the  bell  at  the  way  station  controlled  by 
that  key  and  no  other  bell  rings.  The  way-station  man  need  not 
ring  up  the  controller,  as  he  has  only  to  listen  to  ascertain  if  the  line 
is  free,  and  then  to  speak  to  the  controller. 

In  order  to  follow  out  the  movements,  imagine  that  a  signalman 
has  noted  a  goods  train  passing  his  box.  He  passes  on  the  train, 
noting  its  number  or  other  necessary  details,  removes  his  receiver, 
listens  to  ascertain  that  the  line  is  free,  and,  if  so,  reports  to  the 
controller,  who  moves  a  flag  on  the  map  and  logs  the  movement. 
Possibly  further  down  the  line  there  are  trucks  to  be  added  to  this 
train,  and  by  operating  one  key  the  controller  can  advise  the  man  in 
charge  of  the  trucks  that  a  train  will  be  calling  there  at  a  certain 
time,  while  the  operation  of  a  second  key  will  put  him  in  communi- 
cation with  another  point  where  the  train  guard  can  be  advised  of 
the  number  of  trucks  waiting  for  him  to  pick  up.  Thus,  the  con- 
troller literally  controls  his  section.  In  order  to  make  his  authority 
complete  no  means  of  calling  from  one  way  station  to  another  is 


Toothed  Wheel  of  Hey 
shoiv.'n^  Shields. 


Appara-'rus  eit  Controllera  Station. 
Fig.  1. — CmcuiT  of  Traffic  Control  System. 

There  are  in  use  several  ingenious  methods  of  effecting  this 
selective  call,  the  most  obvious  being  by  means  of  polarised  relays 
or  bells  arranged,  some  across  the  line,  and  some  between  the  wires 
and  earth.  This  scheme  has  given  good  results,  but  is  easily  affected 
by  line  faults  which  are  unavoidable  in  open  line  construction — such 
faults,  for  example,  as  intermittent  and  accidental  "  earths." 
Unfortunately  these  faults  are  very  prevalent  during  bad  weather, 
and  it  is  just  at  these  times  that  the  control  is  most  urgently  wanted. 

The  system  to  be  described  was  developed  jointly  by  telephone  and 
railway  engineers  to  combine  efficient  apparatus  with  a  practical 
scheme  of  control,  and  independent  of  "  earth  '"  connections.  The 
actual  method  of  handling  traffic  naturally  varies  with  different 
railway  companies,  but  the  cystem  in  use  with  one  of  the  largest 
English  companies  will  serve  to  illustrate  the  general  principle. 
The  line  is  divided  into  sections  and  a  controller  appointed  for  each 
section.  This  controller  has  complete  charge  of  the  goods  traffic 
on  his  section ;  no  movement  of  trains,  locomotives,  wagons,  &c., 
may  be  made  without  his  knowledge,  and  in  any  case  of  doubt  as 
to  the  best  procedure  his  decision  is  final.  In  front  of  his  desk  is  a 
large-scale  map  of  the  section  moimted  vertically  on  a  board  and 
showing  the  position  and  wagon  capacity  of  all  sidings,  goods 
stations  and  so  on.  By  means  of  clips,  pin-flags  or  similar  devices, 
representing  trains,  locomotives,  &c.,  he  can  show  the  position  of  all 

*  Abstract  of  a  Paper  real  before  the  Instit'ition  ot  Post  Office 
Electrical  Enjineurs. 


Mechanism  of  Selector  Fitted  at  "  Way' 
Stations. 


provided,  and  way-station  men  are  not  allowed  to  use  the  line  for 
intercommunication. 

It  is  usually  arranged  that  when  the  controller  is  away  from  his 
desk  he  removes  liis  telephone,  and  the  action  of  withdrawing  his 
instrument  plug  throws  into  circuit  a  bell,  lamp  or  loud-speaking 
receiver,  so  that  a  way-station  man  can  give  a  visual  or  audible 
signal  indicating  that  the  controller  is  required. 

Referring  now  to  the  actual  apparatus  and  circuits  by  which 
these  residts  are  obtained,  the  controller's  selector  keys  may  first 
be  considered.  Each  key  consists  essentially  of  a  toothed  wheel 
and  two  contact  springs,  one  of  which  presses  against  the  teeth 
so  that  as  the  wheel  rotates  contact  between  the  two  springs  is 
made  and  broken.  The  rotation  of  the  toothed  wheel  is  controlled 
by  a  train  of  gear  wheels,  a  clock  spring  and  a  small  governor,  and 
the  "'  winding  up  "  is  effected  by  giving  the  handle  a  quarter  turn. 
On  being  released  the  wheel  rotates  a  full  revolution  at  a  constant 
speed,  the  contact  springs  controlling  two  circuits,  one  a  local 
relay  circuit,  and  the  other  a  circuit  formed  by  connecting  a  fairly 
high  voltage  battery  across  the  line. 

Fig.  1  shows  that  relay  i?i  is  operated  for  the  whole  revolution 
of  the  key,  since  the  long  spring  is  making  contact  mth  the  body  of 
the  toothed  wheel,  either  through  the  tops  or  roots  of  the  teeth, 
except  when  the  key  comes  to  rest  and  the  spring  slips  into  the  gap  a. 
This  relay  places  the  battery  JSj  across  the  line,  through  the  con- 
tacts of  ifj,  the  circuit  of  which  is  broken  as  the  long  and  short 
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spiiugs  on  tlie  key  ai-o  brought  together,  or  seiJiiratcd,  by  riding  over 
the  teetli.  As  the  key  rotates  the  polarity  of  the  lino  wires  is  re- 
versed as  each  tootli  is  passed.  Tliis  reversal  of  polarity  will  bo 
referi'ed  to  as   "  sending  positive  and  negative  ini])ulscs  to  lino." 

In  oi-der  to  observe  the  eifeet  produced  at  the  \vay  stations, 
consider  tirst  the  action  of  tlie  selector — that  is,  the  apj)aratu3  which 
res])onds  to  the  curifnt  ini])ulsos.  Fig.  2  shows  diagrammatically 
the  essential  working  portion  of  tliis  selector.  The  armature  is 
polarised,  but  to  simi)lify  the  diagram  the  polarising  magnet  is 
omitted.  The  driving  pawl  /<,  presses  the  toothed  wheel  forward, 
whether  the  armature  is  attracted  to  the  right  or  left  coil  of  the 
electro-magnet,  driving  jjin  rf,,  actuating  the  pawl  in  the  former  case 
and  driving  pin  il„  in  the  latter.  Pawl  ]>.,  is  only  a  holding  pawl, 
resting  under  one  of  the  teeth  of  the  wheel,  jireventing  it  from 
returning  once  it  has  been  advanced  by  p^,  and  only  leaving  the 
wheel  free  when  the  armature  is  in  its  zero  position,  which  is  parallel 
to  the  magnet-i)ole  faces.  In  this  zero  or  normal  position  p„  is 
held  oft  the  toothed  wheel  by  i/,.  but  as  soon  as  pi  moves  forward  p^ 
is  freed,  moves  forward,  an<l  engages  with  the  teeth  of  the  wheel. 
When  a  positive  curivnt  impulse  is  received  on  one  Une  ^^■il■e  the 
armatui-e  will  be  attracted  to  the  left-hand  magnet  coil,  and  the 
toothed  wheel  will  be  advanced  one  tooth,  carrying  with  it  ring  R, 
which  will  ad\ance  one  hole.  The  toothed  whcvl  and  ring  R  are 
rotated  against  the  tension  of  the  coil  spring,  which  tends  to  return 
them  to  the  zero  position.  The  ])Ositive  impulse  will  be  followed  by 
a  negative  impulse  wliich  will  attract  the  armature  to  the  right-hand 
coil,  and  dining  the  reversal  from  the  positive  to  the  negative  impulse 
the  armature  will  pass  its  zero  position,  at  which  position  p,  and  p, 
vriti  release  the  toothed  wheel,  catching  it  again  and  advancing  it 
another  tooth  as  the  negative  impulse  attracts  the  armature  to  the 
right-hand  coil.  The  wheel  will  be  released  by  p„  for  such  a  short 
period  that  it  will  not  have  time  to  fall  back,  as  it  \\ould  do  under 
the  action  of  the  coil  spring  if  free,  but  wiU  be  caught  again  bj'  p^. 
If  the  positive  and  negative  impulses  are  continued,  the  wheel,  and 
with  it  the  ring  R,  can  be  rotated  for  a  complete  revolution,  but  if  at 
any  time  the  impulses  are  stopped,  either  by  cutting  off  the  battery, 
or  by  stopping  the  movement  of  the  armature  of  relay  R^  (Fig.  1 ),  the 
selector  armature  will  remain  in  its  zero  position  sufficiently  long 
for  the  toothed  wheel  to  be  freed  from  the  two  pawls,  and  tlic  coil 
spring  will  bring  it  back  to  zero  unless  it  is  stopped  by  some  mecha- 
nical brake. 

Si,  S^  and  S,  are  three  pins  in  the  ring  R,  and  6  is  a  broke  spring 
pressing  against  d^,  and  therefore  moving  backwards  and  forwards 
■with  the  current  impulses.  It  will  be  noted  that  S^  is  in  the  5th  hole, 
S„  in  the  oth-i-8th  =  l.'?th  hole,  and  S^  in  the  5th-f  8th+4th=17th 
hole  in  the  ring.  Pins  S-^  and  .S'^  can  be  set  in  any  holes,  but  S,  is 
fixed. 

Xow  if  five  impulses  are  sent  out  to  line  the  ring  R  advances  five 
holes,  an<l  if  the  impulses  are  then  stopped  the  ring  would  return 
to  zero,  but  as  d^  falls  back,  brake  h  also  falls  back  and  catches  stop 
<Si,  holding  the  ring  and  toothed  wheel  in  place.  If  eight  more 
impulses  are  sent  out  the  samff  thing  happens  again  and  b  catches  iS'j, 
and  when  four  more  impulses  are  sent  brake  b  catches  stop  S3,  and 
at  the  same  time  contacts  Cj  and  C,  come  together  and  close  a  local 
beU  circuit.  One  or  two  more  impulses  after  the  bell  has  rung 
long  enough,  will  advance  the  ring  again,  and  when  the  impulses 
cease,  as  there  is  no  stop  for  the  brake  to  catch,  the  ring  will  return 
to  zero. 

In  order  to  control  these  impulses  and  send  them  out  in  the 
groups  required,  each  selector  key  is  fitted  with  narrow  adjustable 
metal  segments  or  shields,  affixed  to  the  side  of  the  toothed  wheel, 
and  reaching  to  the  circumference  formed  by  the  tops  of  the  teeth, 
so  that  the  spring,  when  passing  over  a  shield,  cannot  ride  up  and 
down  over  the  teeth,  but  keeps  the  contacts  closed.  During  this 
clo-sed  contact  jseriod  no  impulses  go  to  the  line. 

Fig.  .3  shows  the  face  of  the  toothed  wheel  of  the  key,  and  makes 
clear  the  action  of  the  selection  keys  and  selectors.  When  the  key 
is  operated  the  long  spring  first  makes  contact  on  leaving  slot  a, 
thereby  completing  the  circuit  through  relaj'  R^,  so  placing  the 
battery  B,  across  the  line,  as  already  explained.  The  long  spring 
then  ri<les  over  the  first  group  of  teeth  operating  relay  R^  and  sending 
alternately  positive  and  negative  impulses  to  the  selectors,  which  all 
operate  as  already  explained.  The  key  springs  then  pass  over  the 
first  shield,  during  which  time  no  impulses  are  sent  out,  and  the 
selectors  return  to  zero,  except  the  few  that  are  caught  by  suitably 
arranged  stops.  The  second  group  of  impulses  then  passes  out,  and 
the  selectors  move  forward  again,  some  only  to  faU  back  to  zero 
once  more  as  the  second  shield  is  passed  over.  Finally  the  third 
group  of  impulses  is  sent,  and  by  the  time  these  are  finished  the 
selection  of  the  instrument  required  will  have  completed  its  local  bell 
circuit,  and  the  tell  will  ring  while  the  key  springs  pass  over  from 
C  to  D.     After  this,  the  impulses  sent  by  the  spring  passing  from  D 


to  slot  (I  will  i-elease  the  chosen  selector,  an<l  this  will  return  to  its 
normal  ixisltion. 

Batteries  B,  and  B.^  both  consist  of  dry  cells,  the  voltage  of  B, 
being  about  8  and  that  of  B.,  varying  from  100  to  200  according  to 
the  length  of  the  line  and  numlicr  of  stations  fitted.  The  condensers 
in  series  w  ith  the  selectors  should  next  be  mentioned.  Their  function 
is  an  important  one,  as  it  is  the  charging  of  these,  first  po.sitively  and 
then  negatively,  which  gives  the  impulses  of  current  ojierating  the 
selectors.  As  current  is  only  taken  from  Bo  at  certain  intervals 
while  R2  is  ojierating,  the  actual  amount  of  current  u.sed  is  very  small, 
due  to  the  stojipage  of  all  direct  current  by  the  condensers,  and  the 
battery  lasts  for  several  months.  The  selectors  have  an  ohmic 
resistance  of  about  15.000  ohms.  The  impedance  of  a  selector  and 
conden.scr  at  selective  fre(|uencv,  which  is  3.1  periods  per  .second,  is 
about  25,000  ohms,  and  at  talking  frequency  over  1  megohm. 

The  arrangements  shown  in  Figs.  1  anil  2  are  almost  self-explanatory 
as  regards  the  telephone  circuit,  the  main  feature  of  which  is  the 
provision  of  a  .separate  s])caking  and  listenuig  circuit  at  the  way 
stations.  The  controllers  circuit  is  practically  a  regular  local 
battery  circuit.  The  wa\ -station  man  presses  the  button  on  his 
telephone  when  speaking,  and  releases  it  when  listening,  but  it  will 
be  seen  that  the  retardation  coil  (r.r.)  pre\ents  an  absolute  break 
in  the  listening  circuit,  when  the  transmitter  circuit  is  in  use,  and 
the  user  can  just  hear  if  the  controller  wishes  to  break  in  on  his  con- 
versation. 


Fixed 
]      Spindle 

Fia.  3. — EsLARGEi)  Sketch  of  Teeth  and  Shields  ox  Coktro)LLEb"s 
Selector  Key. 

The  telephone  apj)aratus  used,  and  the  circuit  described  above^ 
give  exceedingly  clear  speaking  with  entire  freedom  from  side  noises, 
and  the  length  of  standard  cable  over  which  conversation  can  be 
carried  on  is  rather  longer  than  in  the  case  of  ordmary  telephones. 

One  interesting  feature  is  seen  by  referring  to  the  resistance  r  in 
Fig.  2  in  connection  with  the  way-station  bell.  While  the  bell  is 
ringing,  there  is  a  change  in  the  potential  of  the  line  sufficient  to 
cause  a  low  buzzing  in  the  controller's  receiver,  and  by  this  means  he 
can  hear  quite  plainly  when  the  bell  of  the  selected  station  rings.  In 
jiractice  protectoi-s  are  fitted  at  each  telephone,  a  small  circuit- 
breaker  cuts  off  the  main  battery  in  case  of  a  short  cii'cuit  on  the 
line,  and  double  pole  switches  are  so  placed  that  any  faulty  way- 
station  outfit  can  be  cut  out,  leaving  the  line  and  the  remaining 
telephones  working. 

The  following  brief  facts  will  give  an  idea  of  the  wide  limits  per- 
missible and  the  flexibility  ofthesystem.  jVny  selector  can  be  set  so 
as  to  be  selected  by  any  one  of  78  groups  of  impulses  when  the  ordinary 
standard  selector  and  selector  keys  are  used,  and  as  in  this  countrj' 
more  than  35  way  stations  are  seldom  under  the  care  of  one  con- 
troller, jnactical  requirements  are  more  than  met.  By  a  slight 
alteration  to  the  selector  and  key,  however,  as  many  as  253  selectors 
are  possible. 

On  a  line  of  150  lb.  copper  80  miles  long  with  a  battery  of  100  volts 
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about  20  stations  can  to  fitted,  and  if  the  voltage  is  raised  to  200 
volts  50  stations  can  be  fitted. 

On  an  average  line,  on  wliich  a  100-volt  battery  is  suitable,  from 
10  to  20  stations  can  be  equipped,  and  ■\\  ill  be  working  under  econo- 
mical conditions. 

The  number  can  be  reduced  to  5,  and  still  the  operation  will  be 
quite  satisfactory,  although  the  voltage  will  be  too  liigh  for  econo- 
mical working. 

A  controller,  by  means  of  a  17 -impulse  key,  can  call  at  all  stations 
at  once  to  give  general  instructions. 

The  quality  of  transmission  with  aU  stations  on  the  line  at  one 
time  will  depend  on  the  length  of  line  and  number  of  stations,  but  no 
difficulty  has  been  experienced  in  using  this  ser\'ice  on  the  English 
railways,  where  the  number  of  stations  seldom  exceeds  35  and  the 
length  of  iine  (open  wire)  does  not  exceed  100  loop  miles. 


Reviews. 


The  Theory  of  Eleetpie  Cables  and  Networks.  By  Alexander 
Russell,  M.A.,  D.Sc.  Second  Edition.  (London  :'  Constable  & 
Co.)     Pp.  x.-f348.     243.  net. 

When  this  work  was  first  published  about  11  years  ago, 
the  chief  criticism  of  it  was  that,  on  account  of  its  somewhat 
heterogeneous  character,  it  was  more  in  the  nature  of  a  collation 
of  valuable — hut  hitherto  scattered — information  upon  a  large 
number  of  branches  of  the  subject,  than  a  systematic  treatise. 
While  this  was  true  in  detail,  the  reviewer  has  always  regarded 
the  work  as  an  excellent  example  of  one  of  those  more  or  less 
slender  bridges  acro.ss  the  gulf  which  divides  purely  scientific 
from  technological  work,  and  which  slowly,  but  surely  will 
exert  a  beneficial  influence  on  all  branches  of  industry. 

Regarded  from  this  point  of  view,  the  value  of  the  work  is 
on  a  very  high  jjlane,  because  in  the  fir.st  place  each  phase  or 
section  of  it  is  dealt  with  in  the  lucid  and  comprehensive  man- 
ner with  which  one  associates  the  author  of  "  The  Theory  of 
Alternating  Currents,"  and  secondly,  because  the  gathering 
together  of  the  best  theoretical  work  bearing  on  the  broad 
subject  indicated  by  the  title,  forms  a  key  to  the  literature 
of  the  subject  for  those  who  may  desire  to  pursue  its  numerous 
ramifications.  Its  value  from  this  latter  point  of  view  is  en- 
hanced because  of  the  great,  and  it  may  be  said  characteristic, 
care  bestowed  by  the  author  on  bibliography  and  references. 

The  jiroduction  of  this  second  edition  has  entailed  an 
appreciable  amount  of  supplementary  work.  Besides  two 
additional  chapters — on  '"  Alternating  Currents  "  and  "  Sys- 
tems of  Supply  "  respectively —  a  large  number  of  additions 
and  alterations  have  been  made  in  order  to  keep  various 
parts  of  the  work  abreast  of  the  developments  of  recent  years. 

These  modifications  tend  to  counter  the  criticism  above 
referred  to.  A  little  more  attention  might,  however,  with 
advantage,  have  been  paid  to  those  parts  of  the  work  which 
occasionally  refer  to  technical  or  manufacturing  points ; 
for  example,  on  pages  32  and  74  the  old  erroneous  idea  is 
perpetuated  that  the  tinning  of  copper  wires'  for  use  in  vul- 
canised rubber  cables  is  j)erformed  for  the  purpose  of  preventing 
attack  of  free  sulphur  on  the  copper  conductor,  whereas  the 
real  reason  is  to  prevent  the  catalytic  oxidation  of  the  rubber 
by  the  copper.  Although  one  would  not  use  this  book  as  a 
guide  to  manufacture,  such  a  statement  as  this  should  not  have 
appeared  in  a  modern  work.  Generally,  the  occasional 
references  to  manufacturing  points  are  open  to  improvement. 

The  modifications  to  the  first  two  chapters  (on  "  Funda- 
mental Principles  ''  and  ''  Conductivity  "  respectively)  chiefly 
relate  to  the  recently  revised  data  of  the  B.E.S.A.  (revised 
July  1919)  on  insulated  annealed  copper  conductors.  A 
new  short  section  on  "  Computing  Resistances  at  Various 
Temperatures  "  is  also  embodied.  In  Chap.  3,  on  "  Insula- 
tivity  "  new  paragraphs  on  the  efiect  of  humidity,  dielectric 
absorption,  surface  leakage  and  on  chemical  changes  due  to 
exposure  to  light  are  added  to  the  existing  information 
regarding  insulation  resistance  and  the  bearing  thereon  of  the 
design  of  insulating  coverings  (as  regards  thickness)  and 
methods  of  testing.  On  page  69,  line  3,  in  connection  with 
the  I.E.E.  Rules  regarding  permissible  dielectric  teii'peratures, 


there  is  an  obvious  slip.  ("  The  maximum  permissible  rise  of 
temperature  for  rubber  is  130°F.  ..."  should  read  "  The 
maximum   permissible   temperature  .  .  .  "). 

The  new  ch"iipter  on  "  Alternating  Currents,"  chapter  4, 
is  rather  condensed,  but  fairly  adequate  for  the  purpose  in 
view.  The  succeeding  chapter  (also  a  new  one)  on  "  Systems 
of  Supply"  is  quite  elementary,  but  more  or 'less  leads 
uj)  to  the  next  chapter  on  "  Distributing  .Networks,"  is 
handled  in  the  author's  characteristic  style  and  to  it  has 
been  added  general  theorems  and  some  numerical  examples. 
The  following  three  chapters  on  "  Insulation  Resistance  of 
House  Wiring,-"  "  Networks  "  and  "  Faults  in  Networks," 
remain  as  before,  except  that  the  first  mentioned  has  been 
brought  up  to  date  by  reference  to  the  I.E.E.  Wiring  Rules 
of  1918. 

The  next  three  Chapters,  X.,  XI.  and  XII.,  are  perhaps  the 
most  important  in  the  book.  They  deal  with  dielectric 
strength,  grading  and  the  heating  of  cables  ;  and  here  the 
author  is  at  his  best,  for  no  one  has  done  more  than  he  to 
elucidate  these  fundamental  factors  in  cable  design.  In 
Chapter  X.  paragraphs  have  been  deleted  which  dealt  with 
the  dielectric  strength  of  liquids  and  of  isotropic  and  seolotropic 
solids.  The  reason  for  this  is  not  apparent.  Data  has  been 
added  on  the  dielectric  strength  of  air  and  on  sparking  voltages 
between  spheres  of  various  sizes,  the  latter  being  based  on 
the  author's  own  work  and  on  his  analysis  of  the  results  of 
Heydweiller  and  those  published  in  the  American  Standardisa- 
tion Rules  of  1918. 

Under  "  grading  "  a  criticism  of  Jona's  well-known  method 
regarding  the  constancy  of  the  dielectric  coefiicients  of  the 
layers  of  various  insulating  materials  over  a  period  of  years 
is  followed  by  other  new  matter  'dealing  with  the  conducting 
layer  method  of  gradmg,  to  which  considerable  prominence 
was  given  in  an  I.E.E.  Paper  by  the  reviewer  in  1914.  The 
author  deals  with  the  proportioning  of  such  cables,  the 
potential  of  the  conducting  layers,  and  the  condenser  or  charg- 
ing currents  therein,  and  gives  numerical  examples.  The 
particular  value  of  this  method  of  grading  for  high  tension 
direct  currents  is  also  referred  to.  Some  extra  notes  have 
been  embodied  under  "  The  Heating  of  cables,"  viz.,  on  the 
fusing  current  of  a  wire,  variable  resistivity,  and  on  the  heating 
of  insulated  wire.  In  connection  with  the  I.' ver,  the  apparently 
paradoxical  effect  of  cooling  a  wire  urdi  r  certain  conditions 
of  size  and  thermal  conductivity  by  coverirg  it  with  insulating 
material  is  noted,  but  no  mention  is  made  of  the  fact  that  this 
was  originally  predicted  by  Lord  Kelvin  and  later  exjjeri- 
mentally  proved  by  Prof.  Porter. 

The  concluding  chapters  on  "  Electric  Safety  Valves  " 
and  "  Lightning  Conductors  "  remain  as  in  the  first  edition. 
While  of  considerable  interest,  they  seem  to  be  somewhat 
out  of  focus  with  the  rest  of  the  work.  The  book  is,  however, 
one  of  such  character,  interest  and  value  that  it  should  find  a 
place  in  the  library  of  every  electrical  engineer  and  student 
of  electrical  engineering,  especially  in  view  of  the  "  key  " 
character  of  its  contents,  already  referred  to. 

C.  J.  Beaver. 

Eleetrie  Switch  and  Controlling-  Gear.    By  Dr.  C.  C.  Gakrard. 

(London:   Benn  Brothers,  Ltd.)     2nd  edition.     Pp.  xsii. -1-654.  25s. 

The  second  edition  of  Dr.  Garrard's  book  is  a  worthy  suc- 
cessor to  the  first.  The  author  states  in  his  note  to  the  former 
that  "  it  has  not  been  found  necessary  to  make  any  consider- 
able alterations,"  but  tlie  reader  will  find  that  many  additions 
have  been  made,  bringing  the  book  up  to  date  by  describing 
various  new  appliances  and  the  results  of  standardisation,  &c. 

Four  years  have  elapsed  since  the  issue  of  the  first  edition,- 
and  this  period,  more  than  any  other  of  equal  length,  has 
forced  home  the  importance  of  the  electrical  industry  in  the 
economic  life  of  the  nations,  with  the  result  that  the  tendency 
now  is  to  construct  electrical  jsower  stations  of  much  greater 
capacity  and  higher  voltages  than  hitherto.  The  design  and 
application  of  switching  and  control  apparatus  have  therefore 
become  problems  of  great  importance,  and  it  is  imperative 
that  the  manufacturers  of  this  country  prepare  to  meet  the 
competition  of  other  countries,  whose  engineers  have  had  more 
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o|)portiiiiitics  of  obtaining  the  necessary  experience  in  E.H.'P. 
and  large  capacity  stations  than  the  engineers  of  this  country. 
On  this  account  we  should  liave  welcomed  in  a  second  edition 
of  Dr.  (iarrard's  book  more  information  on  the  design  of 
high-breaking  capacity  oil  switches,  K.H.T.  transmission  and 
outdoor  switching  apparatus.  The  importance  of  the,  work 
covered  bv  these  sections  is  a]iparent  to  all  interested  in  the 
industry,  and  we  can  only  assume  that  lack-  of  space  prevented 
Dr.  (Jarrard  from  dealing  with  them  more  fully. 

The  volume  contains  120  illustnitions  and  diagrams  more 
than  the  original  one,  and  these  largely  indicate  the  numerou.s 
additions  made.  The  standardisation  of  switchgear  and  con- 
trol apparatus  by  the  British  Electrical  Standards  Association 
has  made  considerable  progress,  and  the  findings  of  this 
association  as  covered  by  the  printed  specifications  have  been 
included  where  desirable.  An  appendix  giving  a  list  of  the 
published  specifications  is  also  a  useful  atldition.  The  iLse  of 
automatic  field  switches  in  connection  with  the  protection  of 
altcruators,  also  the  Beard  patents  of  comjiensated  pilots  for 
Merz-Frioe  balanced  voltage  and  the  self-balancing  protective 
systems  are  added  and  fully  described  in  Chapter  III. 

In  Chapter  V.,  dealing  with  starting  and  controlling  appa- 
ratus, many  additions  are  made  describing  various  devices 
for  inching  starters,  step-by-step  devices,  creeping  speeds  ;  also 
a  new  section  on  contactor  gear.  Chapters  VI.,  VII.  and 
Vlll.,  descriptions  of  large  battery  switches,  outdoor  type 
sub-stations  of  very  small  capacity,  modern  types  of  lightning 
arresters,  and  the  special  products  of  the  Railway  &  Indus- 
trial Engineering  Comiiany,  U.S.A.,  have  been  included. 

The  field  indicated  by  the  title  of  this  book  is  an  extremely 
large  one,  and  it  is  only  pssoible  in  one  of  this  size  to  treat  the 
principles  of  design  in  a  very  limited  way,  but  sufficiently  to 
make  the  book  extremely  u.sefnl  to  manufaeturers  as  well  as 
purchasers  and  users.  There  are  very  few  books  which  deal 
with  the  design  of  switchgear  and  controlling  apparatus,  and 
Dr.  Garrard  is  to  be  congratulated  on  producing  one  which 
covers  so  wide  a  field,  and  is  capable  of  use  by  so  many  in- 
terested in  the  subject.  •  F.  F.  Ev.'ns. 

"The  Elements  of  EleetroTeehnies."    Bv  A.  P.  Ydung,  o.B.K., 

M.l.K.K.     (Umdoii  :  Sir  Isaac   Pitmim   &   Suns.   l.Ul.)     Pp.   viii  + 
348.     7s.  6(1.  net. 

The  amount  of  "  information  "  contained  in  Mr.  Young's 
book  is  amazingly  large  and  varied.  According  to  the  descrip- 
tion of  the  cover-sheet  this  book  '"  explains  in  simple  language 
the  fundamental  principles  of  the  electrical  industry  and  abounds 
with  practical  illustrations."  But,  so  far  from  "  ex])laining,"the 
book  flings  "'  information  "  at  us,  as  from  a  machine  gun.  We 
are  told  that  electrical  power  is  EI  ;  we  are  given  details  of 
.standard  calls  ;  the  copper  and  aluminium  output  of  different 
countries  are  hurled  at  us  all  ready  made,  followed  by  details  of 
submarine  cables  ;  expressions  for  iddy  current  and  hysteresis 
losses  rapidly  give  place  to  an  expression  for  the  damping 
force  of  an  eddy  current  brake  ;  the  E.M.F.  of  self-induction 

is  introduced  to  us  as  =  —  i(  y  j ;  graphic  methods  of  finding 

accelerations  and  curves  showing  displacement  velocity  and 
accelerations  switch  us  oft'  to  electric  traction — and  we  turn 
back  to  read  the  title  of  the  book  and  the  description  on  the 
cover-sheet. 

An  electrical  pocket-book  is  not  intended  as  a  text-book, 
nor  does  it  profess  to  "'  explain  "  :  it  is  only  intended  for  the 
use  of  those  to  whom  "  the  fundamental  principles  of  the 
electrical  industry  "  are  already  well  known.  Mr.  Young's 
book  would  not  be  any  more  helpful  as  an  explanatory  treatise 
of  the  elements  of  electro-technics  than  the  average  pocket 
book.     And  the  average  pocket  book  is  more  convenient. 

J.  Paley  Yorke. 

Controllers  for  Electric  Motors.       Hy  H.  D.  James.      (London  : 
Ciosby,   Lockwood   &  Soi-.)     Pp.    xiv.  +  3.5+.     21s.   net. 

The  sub-title  of  this  American  book,  "  A  Treatise  on  the 
Modern  Industrial  Controller,  together  with  Typical  Applica- 
tions to  the  Industries,"  explains  pretty  well  its  contents. 
The  greater  part  of  the  subject  matter  appeared  in  the 
"  EUectric  Journal  "  in  1917  and  1918  in  the  form  of  a  series 


of  articles,  and  this  statement  probably  gives  a  fairly  good 
idea  of  class  and  quality  of  the  work.  There  are  26  chapters 
in  all  ;  the  early  ones  deal  chiefly  with  principles  and  the 
remainder  with  applications.  Numerous  types  of  controllers 
are  descj-ibcd  and  illustrated  by  photographs  of  the  actual 
a])|)aratus. 

Thus  there  are  sejiarate  chapters  on  mine  hoists,  hydraulic 
]ium|)s,  machine  tools,  printing  ])resses,  mills,  cranes,  bridges, 
elevator.'-.,  &c.  The  treatment  throughout  is  descriptive — the 
author  very  rarely  touches  u])on  the  analytical  side,  nor  does 
he  concern  himself  with  the  actual  calculation  of  resistances. 
While  it  would  be  going  too  far  to  describe  the  book  as  a 
textbook  on  swit(-hgear,  there  is  much  more  information  in  it 
than  would  be  found  in  most  trad(!  ])ublications.  Also,  from 
time  to  time,  the  author  puts  forward  good  suggestions,  as, 
for  examj)le,  when  he  advocates  simplicity  in  control  gear, 
and  gives  useful  information,  as  when  he  discusses  fhe  number 
of  steps  in  a  starter.  The  cha[)ter  on  "  how  to  read  controller 
diagrams"  should  pjrove  very  helpful.  The  book  will 
doubtless  be  consulted  by  many  who  are  interested  in 
switchgear,  and  their  main  grievance  will  probably  be  that 
the  author  has  not  gone  far  enough  to  satisfy  their  needs. 

SiwNLEY  Parker  Smith. 

Shorter    Notices. 

Experimental  Science.    Section  V. :  Light.    By  S.  E.  Brow.v. 

(('aiMljiid;.'c  UiiiviTsily  Prrss.)  Pp.  vi.+  151.  6s.net. 
Any  book  that  is  prodjiced  by  the  Cambridge  ITnivei-sity  Press 
is  worthy  of  close  attention.  The  particular  hook  under  notice 
forms  Section  V.  of  the  Experimental  Science  scries,  v\hich  has 
been  written  by  Mr.  S.  E.  Brown.  It  is  intended  to  form  a  laboratory 
course  in  the  subject  of  optics  for  pupils  preparing  for  the  school 
certificate  or  matriculation  examination.  The  bi  ok  is  well  and 
clearly  written  and  illustrated.  The  cxperinieiits  seem  to  be  of  a 
practical  and  informative  nature,  and  each  chapter  is  completed 
Ijy  a  series  of  questions  «hich  liave  mainly  been  already  asked  in 
examinations.  But  considering  the  number  c)f  .similar  text-books 
already  on  the  market  we  wonder  whether  the  production  of  yet 
another  is  really  worth  while. 

The  Motor  Cyclists' A. B.C.  Edited  by  Horace  \\'yatt.  (London: 
C;eori;c  Ncwnes,  Ltd.)  Pji.  164.  2s.  net. 
In  the  few  months  that  followed  the  Armistice  the  nvnnber  of 
motor  cychsts  on  the  road  increased,  and  the  number  of  people 
driving  motor  cycles  who  had  never  driven  such  equipment 
l)efore  increased  in  sn  even  greater  proportion.  It  is 
for  the  instruction  of  such  people  that  the  Motor  Cyclists'  A. B.C., 
edited  by  Mr.  Horace  Wyatt,  is  produced.  After  three  short 
chapters  dealing  with  principles  generally  the  remainder  of  the  book 
is  arranged  on  what  we  believe  is  called  the  cliild's  guide  to  know- 
ledge principles.     The  wcrk  is  well  done. 


Correspondence. 


FIBRES  IN  OILS. 

TO    THE    EDITOR   OP   THE    ELECTRICIAN. 

Sir  :  In  connection  with  the  article  on  "  The  Deleterious 
Effect  of  Fibres  on  the'  Electric  Insulating  Power  of  Oils,"  in 
The  Electrician  for  March  18th,  it  may  be  of  interest  to 
record  that  the  phenomena  investigated  by  Prof.  McLaughlin 
have  been  under  observation  in  our  laboratories  for  some  months 
past,  and  that  our  deductions  coincide  very  closely  with  those 
of  the  author. 

In  addition  to  examining  the  efiect  on  dielectric  resistance 
we  have  carried  the  matter  further  in  connection  with  the  actual 
breakdown  strength  ofthe  oil.  Instead,  however,  of  using  a 
microscope,  which  would  be  impo.ssible  when  using  high  pres- 
sures, because  of  the  personal  risk  and  the  disturbance  of  the 
field  under  examination,  we  project  an  enlarged  image  of  the 
oil  gap  on  to  a  screen,  and  are  thus  able  to  watch  the  fibres 
assemble  on  the  application  of  the  stress  until  the  rope-like 
path  formed  between  the  electrodes  is  broken  down  and 
scattered  by  the  discharge. 

There  can  be  no  doubt  that  some  of  the  curious  efTects  which 
investigators  on  liquid  dielectrics  have  attributed  to  absorp- 
tion, temperature  change,  &c.,  have  been  largely  due  to  the 
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presence  of  more  or  less  damp  microscopic  fibres,  either 
left  in  the  oil  by  refiners^ — possibly  from  the  papers  of  the  filter 
presses — or  detached  from  rags  used  in  cleaning  the  testing 
apparatus. — I  am,  &c., 

P.    DUNSHEATH. 

Research  Dept.,  W.  T.  Henley's  Telegraph  Co., 
March  21st,  1921. 


Dundee's   Electricity    Undertaking. 


SYNCHRONOUS   INDUCTION   MOTORS   AND   POWER 
FACTOR. 

TO   THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  In  the  "  Electrical  World  "  for  November  20th,  1920, 
a  very  interesting  series  of  tests,  carried  out  at  the  Yale 
University,  U.S.A.,  on  an  ordinary  induction  motor,  supplied 
with  continuous  current  to  the  slip  rings,  was^  published. 
Messrs.  Warner  and  Knowlton,  who  carried  out  these  tests, 
are  to  be  congratulated  on  the  intelligent  way  in  which  they 
have  appreciated  the  difficulties  which  prevent  supply 
engineers  from  doing  anything  on  a  large  scale  to  improve 
the  power  factor  of  their  stations,  and  on  the  manner  in  which 
they  have  in  their  Paper  expressed  these  difficulties  ;  but, 
unfortunately,  there  is  still  a  lot  of  valuable  information 
which  they  have  not  given,  and  possibly  cannot  give. 

Surely,  Sir,  here  is  an  opportunity  where  some  of  our  manj^ 
British  university  and  other  laboratories  might  do  something 
to  help  the  supply  engineers  of  our  own  country.  For 
instance  : — 

(1)  ThS  tests  were  only  carried  out  on  a  10-H.p.  motor  ;  how  would 
they  show  up  on  a  100-h.p.  motor,  and  with  what  result  if  the  rotor 
were  delta-wound  '! 

(2)  The  constant  excitation  at  which  the  tests  were  carried  out, 
using  only  two  limbs  of  the  star,  appears  to  have  been  fixed  too  low, 
apparently  with  the  object  either  of  improving  the  overall  efiiciency  or 

.  of  reducing  the  leading  current  at  the  lightest  loads  ;  but  it  is  not 
made  clear  what  is  the  exact  load  at  which  the  motors  become  unstable, 
in  regular  running,  with  this  particular  current  and  with  the  rotor 
used  as  field. 

(3)  Similar  information  is  wanted  with  respect  to  the  load  limits 
at  synchronising  ;  in  other  words,  how  much  extra  exciting  current 
is  required  for  additional  load  during  this  operation. 

(4)  What  are  the  absolute  limits  to  the  exciting  current  which  are 
fixed  by  the  heating  of  the  rotor  windings  ? 

It  would  surely  well  repay  our  universities,  &c.,  to  ascertain 
further  particulars  regarding  these,  and  many  other,  points 
of  interest  to  supply  engineers,  and  to  publish  them. — I 
am,  &c., 

Birmingham,  March  22nd.         A.  M.  Taylor, 

Hon.  Major. 


NcM^   Premises    of    the   General 
Electric  Company. 


We  are  informed  that  the  Gener.4l  Electric  Comp.iny  will  move 
their  head  Offices,  sales  department  and  stores  to  Magnet  House, 
Kingsway,  Loudon.  W.C.2,  on  and  after  Monday  next,  April  4.  Those 
interested  are  cordially  invited  to  visit  Magnet"  House  at  their  earliest 
convenience.  The  main  entrance  to  the  premises  is  in  Kingsway,  with 
a  goods  entrance  in  Keeley-street.  The  telephone  number  is  Regent 
7050  (50  lines)  and  the  telegraphic  address  is  Electricity,  Westcent, 
London.  L'ntil  further  notice  the  showrooms  of  the  Company  will 
remain  at  (57,  Queen  Victoria-street,  London,  E.C.i. 


The  future  extension  of  the  electricity  undertaking  was  discussed  at 
some  length  by  Dundee  Corpqration  last  week.  In  the  course  of  a  long 
and  lucid  explanation,  the  convener  of  the  Electricity  Committee  (Jlr. 
HjTid)  pointed  out  that  during  the  past  winter  the  plant.with  its  nominal 
capacity  of  10  000  kW,  had  had  several  times  to  cari-y  t  load  of 
11  200  kW,  and  if  trade  had  remained  normal  the  output  for  the  current 
year  would  have  approximated  28  million  units.  The  overload  had  been 
carried  at  a  considerable  risk  of  breakdown,  and  had  entailed  a  great  deal 
of  careful  supervision  and  management  on  the  part  of  the  engineer  and 
his  staff.  Before  next  winter  the  capacity  of  the  plant  would  have 
increased  to  15  000  kW.  and  the  possible  output  to  39^  or  40  million  units. 
They  had  in  sight  a  load  of  3  000  kW  and  demands  for  1  000  to  2  000  kW 
were  under  consideration,  besides  the  natural  increase  on  existing  instal- 
lations. Under  normal  conditions  they  reckoned  on  the  new  [ilant  being 
equal  to  the  load  of  1922:23.  The  plant  would  probably  be  taxed  to  its 
uttermost,  as  it  was  last  winter,  but  he  thought  the  Council  would  be 
justified  in  risking  a  few  months'  delay  in  order  to  see  how  the  demand 
actually  developed,  and  to  see  if  they  could  get  better  terms  both  as 
regards  price  and  delivery. 

SUGGE.STED    WaTER-POWEE    ScHEME. 

Mr.  H3nid  reminded  the  Coujicil  that  a  little  over  a  year  ago  he  sub- 
mitted a  report  as  to  water-power  being  utilised,  and  a  sub-committee 
had  been  authorised  to  continue  the  investigations.  The  electricity 
department  had  at  no  time  projjounded  any  water-power  scheme,  nor 
had  anybody  connected  with  it  ;  but  they  were  now  in  a  position  to  make 
a  definite  recommendation.  Two  alternatives  were  open  for  considera- 
tion— first,  development  by  the  city  ;  second,  purchase  from  another 
source.  As  regarded  development  by  the  city,  the  cheapest  available 
water-power  was  the  Loch  Ericht  scheme,  and  that  might  be  ready  in 
time  to  take  up  the  1925  load  of  Hi)  million  units.  The  bare  cost  of  the 
current  would  be  0-5d.  per  unit ;  but  there  would  be  no  load  for  the  steam 
plant,  so  that  0-1  Sd.  would  require  to  be  added  as  the  cost  of  learing  that 
idle.  The  cost  of  supply  for  1925  would,  therefore,  be  0-68d.,  compared 
with  0-63d.  if  generated  by  steam.  By  1930  the  demand  might  overtake 
the  capacity  of  both  steam  and  water  plants,  say,  100  million  units,  and 
the  cost  would  be  0-61d.,  compared  with  0-72d.  if  generated  by  steam 
alone,  hi  the  six  years  1925-30,  the  result  would  be  :  In  the  first  three 
years,  a  loss  as  compared  with  steam  generation  ;  in  the  last  three,  a 
saving,  so  that  in  respect  of  those  six  years  the  consumer  would  have 
gained  little  or  nothing  ;  but  the  city  would  have  laid  out  £1  760  000 
instead  of  £1  OOO  000.  At  the  end  of  six  years  they  would  have  effected 
a  saving  of  0*1  Id.  per  unit  if  the  price  of  coal  remained  as  at  present, 
and  the  constructional  cost  of  the  water  scheme  were  as  estimated?  A 
drop  of  10s.  in  the  price  of  coal  would  wipe  out  the  saving  of  0-1  Id.,  and 
if  they  had  to  pay  7  per  cent,  instead  of  6  per  cent,  for  capital,  that  would 
wipe  out  half  of  it,  and  an  error  of  10  per  cent,  in  the  estimated  cost  of 
the  water  scheme  would  wipe  out  the  other  half.  Including  distribution 
costs  (which  remained  the  same  for  water  or  steam),  the  average  cost  of 
current  at  present  was  l'6d.  per  unit.  It  was  obvious  that  they  could 
not  strain  the  credit  of  the  city  to  the  extent  of  three-quarters  of  a 
million,  and  to  take  all  the  risks  involved  in  order  to  secure  after  1930 
that  veiy  problematical  reduction  from  l'6d.  to  I'od.  per  unit. 

Bulk  Supply  from  the  GRAMpi.iNS  Company. 

As  to  the  possibility  of  purchasing  in  bulk  from  another  source,  Mr- 
Hynd  said  that  the  Grampians  Company  had  suggested  that  they  might 
be  in  a  position  to  meet  the  city's  wants.  If  the  city  coidd  buy  in  bulk 
from  the  company  at  a  price  not  greater  than  the  cost  of  generation  by 
steam,  uhdej-  varying  concUtions,  on  terms  wliich  would  protect  the 
Council  against  any  possible  variations,  with  suitable  guarantees  as  to 
permanency  and  reliability  of  supply,  and  at  the  same  time  evading  the 
necessity  of  incurring  capital  expenditure  on  extensions,  that  would 
ai^pear  to  be  the  better  course  to  take. 

After  discussion,  it  was  therefore  decided,  having  regard  to  the  risks 
involved,  to  postpone  the  order  for  new  plant,  and  the  engineer  was 
instructed  to  submit  to  the  December  meeting  a  report  on  the  position 
and  prospects  of  the  requirements  as  they  then  apjiearcd.  JIajor 
Richardson  was  also  instructed  to  confer  further  with  the  (iramjiians 
Company  with  a  view  to  securing  a  favourable  offer. 


E  lectrically-Driven  Gramophones. 


The  Aylesbury  Electrical  Exhibition. 


The  latest  development  in  the  electric  drive  comes,  as  might  be  expected, 
from  America,  where  we  undei-stand  a  large  business  is  being  done  in 
operating  gramophones  by  this  means.  The  motors  used  can  be  fitted 
to  any  sort  of  gramophone  and  are  jjrovided  with  an  automatic  stopping 
switch,  so  that  not  only  is  the  apparatus  safeguarded,  but  the  cost  of 
operation  is  reduced  to  about  J  jier  cent,  per  hour.  Considering  the  large 
number  of  expensive  gramophones  which  are  being  now  sold  in  this 
country,  to  be  used  in  almost  every  conceivable  circumstance,  this 
seems  a  possible  outlet  for  the  fractional  hoise-power  rooto'-  makers 
of  which  will  please  note. 


Mr.  W.  A.  TuRNBULL,  borough  electrical  engineer,  and  his  assistants 
achieved  a  very  notable  success  ^^th  the  local  electricity  exhibition 
which  was  held  at  Aylesbury  from  Monday  to  Thursday  last  week.  As 
our  readers  probably  know,  Aylcsbun'  is  an  ancient  town  with  .a  number 
of  historic  buildings,  but  being  situated  in  an  agricultural  district,  it  has 
not  so  far  made  much  of  a  mark  in  the  electrical  world.  AVhilc. 
however,  the  plant  is  at  jiresent  small,  it  is  very  modem  and  works  very 
efficiently.  The  rates  charged  are  lOJd.  for  lighting  and  2d.  for  heating 
and  cooking. 

On  the  occasion  of  the  exhibition  the  Town  Hall  was  filled  with  a 
very  rt'presentative  display  of  electrical  apparatus  and  the  interest 
taken  by  the  local  population  shows  here  is  one  example  worthy  of 
flattery  and  imitation. 


April  1,  1921. 


THE  ELECTRICIAN. 


387 


IJritaiinia   Kleclrlc    Fires. 


"Metallic"  Cord  Grip  Pendant  Box. 


Most  electrical  suppliers  arc  now  iiitercstcd  in  thu  sale  of  electric  fires 
and  the  demand  from  the  oonsumor  is  stcadilj-  increasing,  especially  in 
good  residential  art'as.  In  fact  electric  liifs  liave  so  many  advantages 
to  rccomniciid  them  that  they  must  appeal  to  every  user  of  electricity. 
Always  ready  for  use,  portaljle,  cleanly,  tliey  may  l)o  said  to  bo  almost 
essential  to  the  equipment  of  eveiy  house  which  is  connected  to  the 
electricity  supply,  in  order  to  give  a  continuous  demonstration  of 
electric  fiWs  at  theirown  rating  is,  however,  an  expen-sive  item,  and  dealers 
should  therefoi-e  appreciate  the  show-card  novelty  just  issued  by  Messrs. 
ENiiT.isu  Km-xthic  &  SiKMKXs  Suri'Mi'.s,  Ltd.,  Bicxik  House,  191-192, 
Tottenham  Court-road,  London,  W.  1.  Britannia  electric  tires  may  be 
constantly  lUspIaycd  to  the  public  by  means  of  this  showcard  for  the 


BRFTAKMA 


Thk  "  Britannia  "  Electeio  Fires. 

small  cost  of  current  consumed  by  a  30  W  metal  filament  lamp.  An 
actual  model  of  tlie  1  kW  Britannia  fire'is  mounted  on  the  front  of  tlie 
showcard  and  transpai-encics  arranged  on  a  background,  shewing  the 
construetitinal  detail  of  the  fire,  efleetively  reproduce  the  glowing  cle- 
ment w-hen  illuminated  by  an  ordinary  30  W  metal  filament  lamp. 
The  lamp  is  carried  in  a  bo.x  fixed  on  to  the  back  and  a  thermo-electric 
flasher  may  be  coimected  in  circuit  if  the  exhibitor  desires  to  obtain  an 
intermittent  effect  on  the  lines  of  a  flashing  sign.  The  device  is  executed 
in  an  attractive  colour  scheme  and  folds  flat  to  facilitate  despatch. 
Contractors  interested  in  t)ie  sale  of  electric  fires  should  apply  for  one  of 
these  showcards  which  provides  an  efficient  and  economical  method  of 
•dvertising. 


Scottish  Electricians'  Strike. 


At  a  meeting  of  the  Electrical  Contractors'  Association  of  Scot- 
land, held  at  Edinburgh  last  week,  the  progress  of  this  strike  was  con- 
sidered. Of  the  entire  Scottish  membership  only  two  firms  in  Edinburgh 
were  reported  as  not  having  given  notice  of  the  reduction  in  wages.  Their 
action,  while  affecting  but  a  vci-y  small  number  of  employees,  was  strongly 
condeunied  as  tending  to  prolong  the  strike,  and  to  reduce  employment 
by  maintaining  the  exi.sting  impossible  cost  of  work.  It  was  resolved  to 
bring  the  names  of  the  two  firms  before  the  Central  Board  of  the  Associ- 
ation for  consideration. 

When  the  strike  took  place,  a  certain  number  of  both  Union  and  non- 
union men  did  not  go  out,  and  continued  to  work  at  the  new  reduced 
rate.  There  are  signs  that  men  are  beginning  to  come  in  and  ask  for 
work  at  the  new  rate.  It  w-as  noted  that  some  elTort  had  been  made 
by  the  E.T.U.  to  call  out  selected  men  from  finns  affiliated  to  the  Engin- 
eering Federation.  In  view  of  the  fact  that  the  standard  rate  of  wage 
paid  by  that  Federation  is  less  than  the  rate  offered  by  the  Contractors' 
Association,  the  employers'  representatives  at  the  meeting  were  of  opinion 
that  f  urtherimmediate  steps  should  be  taken  towards  t  he  ecjualisation  of  all 
wage  rates  of  electricians  in  Scotland,  and  the  introduction  of  one  flat 
rate. 


Station  Finders  for  Travellers. 


In  our  issue  of  December  26,  1919,  we  gave  an  account  of  an  indicator 
for  railway  and  tramway  systems  which  had  been  designed  by  Messrs. 
Inbic.atobs,  Ltd.  This  apparatus,  it  will  be  remembered,  V.ot  only 
indicated  the  next  station  at  which  the  train  was  to  call,  but  showed 
what  stations  were  to  be  missed.  AVe  understand  that  one  of  these 
indicators  has  now  been  fitted  to  a  train  on  the  Great  Northern  &  City 
section  of  the  Metropolitan  Railway  with  complete  success. 


We  have  received  from  the  Mkt  M.i.ic  Elkitiucal  Engineekino  Co.ni- 
T'ANV,  of  Birmingham,  some  partiiulars  of  their  latest  pattern  of  cord  grip 
pendant  box.  This,  as  will  be  seen  from  our  illustration,  retains  the 
ordinary  pattern  box  for  incoming  wires,  which  is  malleable  iron  and 
tapped  four  ways  ;  l)ut  the  novelty  lies  in  the  added  refinement  of  a 
steel  bronze  dome  cover  of  a  very  neat  and  unobtrusive  appearance, 


Cord  Grip  Pendant  Box. 
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which  obviaV.s  the  need  of  a  ceiling  rose.  It  is  therefore  likely  to  bo 
popular  in  cases  where  economy  in  wiring  costs  and  neatness  of  appear- 
ance are  required.  The  complete  box,  w-hich  is  of  War  Office  pattern, 
is  adapted  for  use  in  ships,  schools,  churches,  public  buililings,  &c.,  and, 
being  strongly  made  and  easy  to  fix,  should  a]>peal  to  a  large  number  of 
electrical  contractors. 


Parliamentary  Intelligence. 

■^ 

ST.  HELEN'S  CORPORATION  BILL. 

This  Bill,  which  was  considered  by  the  Local  Legislation  Committee 
of  the  House  of  Commons  last  week,  sought  (inter  alia)  power  to  increase 
the  maximum  charges  for  electricity. 

In  the  report  of  the  Ministry  of  Transport  it  was  pointed  out  that  the 
undertaking  had  hitherto  been  profit-bearing,  and  they  could  not  see 
any  adeciuate  reason  for  the  proposed  increases. 

jlr.  B.  T.  Hawkins,  borough  electrical  engineer,  said  it  was  true  they 
had  had  a  successful  career  as  an  electrical  undertaking,  but  all  the 
profits  had  hitherto  gone  into  the  undertaking,  and  none  had  gone  to  the 
relief  of  the  rates.  They  had  a  nominal  profit  of  £10  000  Ia,st  year,  but 
that  was  all  wiped  out  by  the  increased  charges  for  coal  anu  wages  which 
had  to  be  met.  In  view  of  those  charges  there  would  be  a  deficit  for  tlie 
current  year,  increased  by  the  fact  that  there  was  a  new  liability  on  new 
capital  outlay  on  an  extension  of  the  works  wliich  had  been  contracted 
for  but  not  yet  carried  out.  They  were  at  present  charging  their  maxi- 
mum charges.  The  Temporary  Increase  of  Charges  Act  would  expire 
in  1923,  and  therefore,  they  wanted  the  power  beyond  that  period  on 
account  of  their  capital  commitments.  It  did  not  follow  they  would 
impose  the  proposed  maxima  as  they  did  not  make  profit  for  the  sake  of 
making  one.  The  charge  to  powers  users  was  about  l-2d.  per  unit,  and 
about  94  per  cent,  of  the  total  output  was  supplied  to  power  users. 

The  Conunittee  decided  they  could  not  grant  the  power  asked  for, 
but  substituted  a  clause  sanctioning  ''  svioh  inn-eases  as  the  Minister 
of  Transport  may  agree  to." 


Legal  Intelligence. 

Damages  Against  a  Tramway  Company, 

At  Leeds  Assizes  last  week,  Mrs.  B.  Riley  recovered  £750  damages  from 
tho  Yorkshire  (West  Riding)  Electric  Tramways  Company  for  the  death 
of  her  husband,  which  was  alleged  to  have  been  caused  by  the  negligence 
of  the  Company.  NcgUgence  w-as  admitted,  and  £500  was  paid  into 
Court.  Riley,  who  was  a  goods  guard  in  the  employ  of  the  Lancashire 
and  Yorkshire  Railway  Company  at  Wakefield,  was  killed  on  January  29 
last  year  by  coming  into  contact  with  telegraph  and  telephone  mrcs 
that  had  fallen  on  to  the  tramway  trolley  wires. 

Oldham  Tramway  Arbitration. 

The  Court  of  Appeal  (I^rds  Justices  Bankcs,  Warrington  and  Atkin) 
has  dismissed  the  appeal  of  the  Oldham,  Ashton  antl  Hyde  Electric 
Tramway,  Ltd.,  from  the  judgment  of  Mr.  Justice  Rowlatt  on  the 
appeal  from  the  awarfl  of  the  arbitrator  as  to  the  purchase  price  to  be 
paid  to  the  comjiany  by  the  Ashton  and  Hyde  Corporations  and  the 
Audenshaw  and  Denton'  Urban  Counci'is.  The  arbitrator  awarded  tho 
company  £142  000  and  the  case  was  that  Mr.  Justice  Rowlatt  ought  not 
(1)  to  'have  depreciated  tho  claim  as  to  engineering  fees,  (2)  to 
have  allowed  nothing  for  the  item  as  to  the  cost  of  raising  capital ;  (3) 
should  not  have  remitted  to  the  Arbitrator  for  reconsideration  the  item 
as  to  interest  on  capital  during  construction  and  (4)  that  the  Judge  should 
not  have  disallowed  wholly  the  item  with  regard  to  the  expenditure  tiie 
company  incurred  in  respect  to  alterations  to  tlie  Gmdc  Bridge. 
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Gommercial     Topics. 

Trade  Catalogues  for  Roumania. 

H.Jt.  Consul  at  Czernowitz  (llr.  J.  A.  Cameron)  is  fitting  up  a  room 
in  the  Consulate  as  a  waiting,  i'e?ding  and  information-room  for  business 
men,  and  would  be  glad  to  receive  catalogues  (illustrated,  if  possible), 
directories,  trade  journals  and  other  literature.  The  commercial 
language  in  the  jirovince  being  German,  catalogues  and  other  literature 
printed  in  that  language  would  be  most  useful. 

British  Cable  Manufacturers  and  the  Export  Trade. 

The  British  cable  manufacturers  are  probably  the  best  organised  and 
most  jDrogressive  branch  of  the  electrical  industry.  Notwithstanding 
the  various  difficulties  and  anxieties  of  the  past  year  both  the  British 
Insulated  &  Helsby  Cables  and  W.  T.  Hciilcy'.s  Telegraph  Works  Com- 
pany show  better  'results  than  in  1919,  and  the  ordinary  dividend  is 
maintained  at  15  per  cent.  The  net  profit  of  the  British  Insulated 
Company  was  £340  700,  an  increase  of  £12  024  over  1919,  while  that  of 
W.  T.  Henley's  Company^was  £193  000,  compared  with  £168  000  in  the 
])i-evious  year.  Both  companies  report  increased  sales  and  a  larger 
turnover,  but  serious  complaints  are  made  of  the  difficulty  in  meeting 
foreign  competition  in  the  export  trade  owing  to  the  high  wages  and  the 
high  manufacturing  costs.  In  view  of  the  importance  of  the  subject  and 
of  the  eminently  practical  and  sensible  nature  of  the  speeches  of  the 
chairmen  of  the  companies,  we  give  below  a  few  extracts  from  them. 
Wages  and  Foreign  Competition. 

Mr.  James  Taylor,  chainnan  of  the  British  Insulated  &  Helsby  Cables, 
referred  to  the  '"  ca'  canny"  policy  adopted  by  some  men  in  the  wire- 
drawing department  in  order  to  defeat  the  bonus  system,  which  had 
been  in  operation  for  many  years,  and  to  substitute  a  flat  rate  wage  as 
high  as  the  bonus  system.  The  company  refused  the  demand,  and 
about  70  expert  wire  drawers,  who  declined  to  continue  on  the  old  system, 
had  to  leave  the  company's  service.  Though  some  time  was  required 
to  train  fresh  hands,  the  difficulty  was  overcome  and  the  new  men  were 
doing  as  mucli  per  week  as  the  old  and  more  experienced  men.  The 
"  ca'  canny  "  methods  injuriously  aft'ected  workers  in  other  departments 
and  resulted  in  the  company  being  unable  to  turn  out  the  usual  and 
l)roper  quantity  of  cable  per  week.  The  present  high  costs  of  manufac- 
ture and  inability  to  give  certain  deliverj%  owing  to  labour  unrest,  were 
preventing  the  company  from  taking  orders,  which  were  now  being  placed 
abi'oad.  Foreign  trade  could  only  be  retained  by  a  reduction  in  the  cost 
of  production,  and  although  a  decrease  in  the  present  high  rate  of  wages 
would  have  a  most  beneficial  eftect,  another  and  very  important  element 
had  to  be  considered — namely,  increased  efficiency  in  the  mechanical 
means  of  production.  The  company,  therefore,  had  carried  out  a  re- 
organisation of  the  works.  They  had  built  what  were,  practically  three 
new  factories,  fitted  with  all  the  latest  and  most  improved  appliances, 
and  had  enlarged  the  power  plant.  They  had  also  greatly  improved 
and  increased  the  facilities  for  handling  raw  material  and  finished  pro- 
ducts, besides  making  improvements  in  other  departments,  which  should 
largely  tend  to  cheapen  production.  The  company  had  been  working 
under  the  in. proved  conditions  and  additional  facilities  for  the  past  two 
or  three  monVhs,  and  while  they  were  feeling  the  beneficial  results  of  the 
changes  generally,  it  was  noteworthy  that  they  could  now  turn  out  all 
the  latest  types  of  special  high-tension  cables  of  very  long  lengths. 
Exports  and  Employment. 

Mr.  Geo.  Sutton,  chainnan  of  W.  T.  Henle}''s  Company,  was  able  to 
announce  that  the  sale  of  their  products  and  spheres  of  influence — their 
overseas  developments — continued  to  expand.  They  had  done  much  work 
in  telephone  trunk  cables  at  home  and  abroad,  including  a  new  con- 
tinuously loaded  cable  which  was  to  be  laid  across  the  Straits  of  Georgia. 
They  had  nearly  completed  a  contract  for  the  city  of  Birmingham  for 
the  construction  and  lajung  of  the  largest  order  yet  placed  for  super 
tension  cable,  to  work  at  a  pressure  of  33  000, V.  Their  general  trade 
had  gone  into  countries  where  hitherto  no  cable  trade  was  to  be  done. 
Jerusalem  had  become  a  buyer  of  Henley's  cables,  and  their  products 
were  not  unknown  in  Baghdad  and  Mesopotamia.  They  could  possibly 
have  a  prosperous  dividend-paying  concern  by  home  trading  only,  but 
their  desire  had  been  and  was  to  give  as  much  employment  as  they  could 
by  the  extension  of  their  overseas  trade.  A  large  export  trade  was 
essential  to  our  nation,  and  they  had  to  bear  their  part  by  extending 
their  overseas  business,  and  keeping  their  factories  as  fully  employed  as 
they  could.  Before  the  war  British  cable  makers  held  their  own 
in  foreign  trade,  their  reputation  for  quality  and  reliability  was  unim- 
paired, but  the  red  danger  light  was  now  showing  very  clearly.  The 
orders  from  foreign  countries  (excluding  British  Overseas  Dominions) 
had  fallen  off  very  seriously  during  the  past  six  months  ;  countries 
which  bought  from  them  in  considerable  cjuantities  had  nearly  ceased 
to  buy.  There  were  .several  causes  for  that,  but  an  important  one  was 
that  they  were  unable  to  compete  in  price  with  foreign  countries.  How 
could  they  compete  in  price  with  German  factories,  for  instance,  with 
their  rates  of  wages  three  or  four  times  higher  than  those  current  in 
CJcrman  cable  factories  ?  They  did  not  like  reducing  wages,  and  no 
doubt  they  could  earn  dividends  without  doing  so,  but  they  could 
not  maintain  or  increase  the  employment  in  their  factories  unless  they 
were  able  in  competition  to  secure  foreign  business.  He  firmly  believed 
that  at  the  present  time  lower  rates  of  wages  were  necessary,  and  a  good 
standard  of  living  must  be  secured  by  working  more  hours  in  a  week. 
Or,  to  put  it  another  way,  they  must  have  a  larger  output  for  their 
wages  bill  if  they  were  to  keep  their  foreign  trade.  There  was  noquestion 
of  pre-war  rates  of  wages — the  standard  of  living  must,  and  would  be 
higher  than  it  was  before  the  war,  but  it  must  be  obtained  by  mechanical 
and  human  devices  to  improve  the  output  per  worker  employed. 


Electricity  Supply. 

Hastings  Corporation  has  decided  to  carry  out  extensions  of  the 
electricity  undertaking  at  an  estimated  cost  of  about  £50  000. 

The  Lighting  Committee  of  Girvan  Town  Council  is  collecting  informa- 
tion as  to  the  possibility  of  introducing  electricity  supply  in  the  distiict. 

OswALDTWiSTLE  Urban  Council  has  secured  a  special  order  for  the 
supply  of  electricity,  and  negotiations  are  proceeding  with  ^ccrington  and 
Blackburn  Corporations  for  a  bulk  supply. 

Belfast  Electricity  Committee  recommends  the  appropriation  of  an 
additional  sum  of  £14  000  for  installing  the  second  6  000-kW  generating 
set  at  the  auxiliary  power  station  at  Musgrave  Channel-road  and 
providing  converting  plant  at  the  East  Bridge  station. 

Notice  has  been  given  by  the  Oldham  and  Blackpool  Corporations 
electricity  departments  that,  for  the  present,  new  supplies  of  electricity 
can  only  be  given  along  the  routes  of  existing  mains,  owing  to  the 
prohibitive  cost  of  new  mains. 

Aberdeen  Corporation  has  approved  of  the  scheme  prepared  by  the 
city  electrical  engineer  (Mr.  J.  A.  Bell),  for  providing  additional  gener- 
ating and  converting  plant  at  the  Ferryhill  electricity  works,  at  an 
estimated  cost  of  £2 10  540. 

The  Electricity  Commissioners  have  again  extended  the  time  imtil 
the  30th  July  next  for  submitting  schemes  or  making  representations  as 
to  the  organisation  of  electricity  supply  in  the  North  West  Midlands 
Electricity  District. 

Some  opposition  is  being  manifested  at  Blackpool  regarding  the 
Corporation  Staff  Salaries  Siib-comraittee's  recommendation  to  increase 
the  salary  of  Mr.  Charles  Furncss,  the  borough  tramways  manager  and 
electrical  engineer,  from  £1  250  to  £1  500  per  annum. 

Stoke-on-Trent  Corporation  has  decided  to  purchase  a  site  for  a 
sub-station  in  March-street,  Hanley,  and  application  has  been  made  to 
the  Electricity  Commissioners  for  sanction  to  borrow  this  sum  and  for 
holding  more  than  five  acres  for  electricity  purposes. 

Instead  of  putting  down  additional  generating  plant,  Bo'ness  Town 
Council  will  take  a  bulk  supply  of  electricity  from  the  Scottish  Central 
Electric  Sujiply  Company,  and  application  has  been  made  for  sanction 
to  borrow  £20  000  for  transforming  plant,  &c. 

We  congratulate  the  consumers  of  electricity  in  Kingston  upon  their 
victory  on  the  question  of  the  back-dating  of  the  increase  in  prices. 
The  Council  recently  received  the  sanction  of  the  Ministry  of  Transport 
to  increase  the  price  of  current  and  to  back-date  it  for  three  months. 
At  the  time  we  challenged  the  legality  of  this  procedure,  and  at  last 
week's  meeting  of  the  Council  the  opinion  of  counsel  was  read  exi)ressing 
doubt  as  to  the  legality  of  the  suggested  action,  and  the  subject  was 
referred  back  to  the  Lighting  Committee,  it  being  understood  that  the 
proposal  would  be  abandoned. 

Chichester  Corporation  is  negotiating  for  the  purchase  of  the  imder- 
taking  of  the  local  electric  light  company.  On  the  recommendation  of  a 
committee,  an  offer  has  been  made  to  purchase  the  undertaking  as  a 
going  concern,  including  stocks  and  stores,  for  £12  500,  subject  to  out- 
standing claims  being  discharged  by  the  company,  and  to  authority  being 
obtained  for  borrowing  the  purchase  money.  If  the  purchase  be  effected, 
application  will  also  be  made  for  sanction  to  borrow  £2  000  for  repairs. 

Newark  Town  Council  has  adopted  Mr.  C.  H.  Wordingham's  scheme 
for  the  erection  of  electric  supply  works,  and  is  applying  for  a  special 
order.  The  estimated  cost  of  the  generating  plant  and  distributing 
network  is  put  at  £100  000,  and  provision  is  made  for  extensions  as  they 
are  required.  Supply  will  be  given  in  Newark  and  the  rural  district, 
and.  if  the  East  Midland  areas  is  unable  to  supply  Southwell  and  Fanis- 
field,  the  undertaking  may  also  include  these  places.  The  plant  will  be 
of  3  000  kW,  and  the  average  cost  per  unit  is  put  at  2-29d.,  and  one  firm 
will  take  energy  to  the  value  of  £7  500  a  year. 

An  alternative  scheme  for  the  supply  of  electricity  to  Torquay'  has 
been  submitted  to  the  Electricity  Committee  by  Mr.  H.  J.  Wilson, 
managing  director  of  the  \Yilson  Syndicate,  which  was  formed  for  the 
purpose  of  developing  the  lignite  in  the  Bovey  basin,  near  Newton 
Abbot.  Before  the  war  some  Ciermans  carried  out  some  experimental 
work  in  the  district,  chiefly  for  the  purpose  of  obtaining  oil,  and  it  is 
underetood  the  work  will  be  continued  by  the  Syndicate.  It  is  proposed 
to  erect  works  at  Heathfield.  Mr  Wilson  thinks  he  can  supply  electricity 
at  a  cheaper  price  than  it  can  be  generated  at  Torcjuay.  The  cost  of  a 
cable  from  Heathfield  is  put  at  £50  000  to  £70  000.  "  Mr.  Wilson  is  to 
submit  details  to  the  borough  engineer  (Mr.  Woods)  and  the  chairman 
of  the  committee  (Mr.  J.  Taylor),  and  a  report,  will  be  submitted  later 
to  the  committee. 

A  deputation  from  the  Glasgow  Lighting  Committee  recently  visited 
London  for  the  purpose  of  inspecting^-he  pubUc  lighting  arrangements 
in  the  metropolis.  The  deputation,  which  consisted  of  Bailies  J.  Stewart 
(convener)  and  J.  Mitchell  (vice-convener),  Mr.  S.  B.  Langlands,  public 
lighting  insjjector,  and  Mr.  R.  Richmond,  were  entertained  to  dinner  by 
the  Streets  Committee  of  the  Coqioration  of  the  City  of  London  ;  and 
in  addition  to  members  of  the  (.tommittee,  the  city  engineer  (Mr.  E.  E. 
Fineh),  the  inspector  of  public  lighting  (Mr.  W.  J.  Liberty),  Mr.  Frank 
Bailey  (City  of  London  Electric  Lighting  Company),  and  Mr.  F.  W. 
Goodenough  were  also  present.  Subsequently  the  lighting  of  the  prin- 
cipal thoroughfares  in  the  city  was  inspected,  and  in  their  tour  they  were 
accompanied  by  Mr.  H.  G.  Stanham,  of  the  Streets  Committee,  and  by 
Mr.  Fii)ch  and  Mr.  Liberty,  who  gave  an  explanation  of  the  arrangements 
made,  costs  and  other  particulars  were  supplied. 
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Klectric  Traction. 

The  work  (if  convertiiij;  the  Duillcy-road  tiainway  route,  \Volvkr- 
HAMPTON,  from  the  Loniiii  surface  contact  to  the  overhead  system 
lias  been  eorupletcd,  and  this  will  enable  a  through  service  fromWolver- 
ham]iton  to  l)u<lley  to  be  run. 

In  the  ix'port  of  the  Insjiector  of  the  Ministry  of  Transport  on  the 
Bkadfoiu)  TnAMWAY  ACCIDKNT  on  February  2'.i  last,  when  about  40 
pereoiis  weiv  injuix'd  as  the  rcsult  of  a  tramcar  overtuniinf;  after  jumping 
the  points,  it  is  stated  tliat  the  speed  of  the  car  was  about  l."i  miles  an  hour, 
which  wa-s  too  jjiieat.  The  pmvision  of  spi'cial  lijilit  siirnals  at  tram 
junctions  is  recommended. 

The  l.oxnoN  County  Coi'.NCti.  is  iveommcndecl  tu  enter  into  an  au'ire- 
ment  for  taking  over  a!id  working  the  l^-yton  tramway  under-takinji  on 
aco-partnei"ship  basis  for  Id  year's.  There  ha\'e  i)een  losses  cm  the  l.A'Vton 
system  for  some  time,  but  it  is  considered  that  with  a  through  service, 
bringing  Londoners  right  into  the  lower  parts  of  Kjiping  Forest,  there 
would  be  increased  traflic. 

At  the  Ministry  of  Transport  on  the  23rd  ult.  .Sir  Wm.  .Marwood, 
Direetor-tieneral  of  Public  Safety  and  General  I'urposes,  heard  an  a])pli- 
oation  to  contirm  the  Dkaknk  and  District  Licut  Railways  Order. 
The  scheme  is  pi-omotcd  by  the  Urban  Councils  of  Wombwell,  Wath- 
upou-Dearne,  Bolton-upon-Dcarne  and  Tluirnscoe,  and  proviiU's  for  the 
construction  of  about  15  miles  of  light  railways  between  Barnsley, 
Thumscoc  and  Swinton.  It  was  provisionally  sanctioned  in  1913,  but 
owing  to  the  war  the  work  of  construction  was  postponed.  In  1920  the 
promoters  apjilicd  to  the  Light  Kailway  Commissioners  for  an  amended 
Ortler,  and  after  an  inquiry  the  Light  Railway  Commissioners  granted 
the  application. 

OpjHJsition  was  now  offered  by  the  Great  Central,  the  Midland  and  the 
Hidl  and  Barnsley  Railway  (Companies,  and  by  the  Motor  Legislation 
Committi'c.  For  the  railway  companies  it  was  contended  that  the  scheme 
would  entail  a  charge  on  the  rates.  Sir  William  JIarwood  said  he  would 
give  careful  consideration  to  the  representations  that  had  been  made, 
and  he  would  give  his  decisi<m  later. 

The  increasingly  important  part  which  electrically-driven  vehicles  are 
playing  in  house-to-house  ivfusc  collection  is  emphasised  in  a  i-eport  just 
issued  by  the  Salvage  Department  of  the  Birmingham  Corpor.\tion. 
The  department  has  32  electric  vehicles  at  work.  The  average  weight 
of  refuse  eolleeted  per  hou.se  per  visit  was  0'3628  cwt.  by  electric  vehicle 
and  0-4982  ewt.  by  horse  wagons.  Each  electric  vehicle,  working  in  the 
outer  portions  of  the  area  and  travelling  double  the  mileage  of  the  horse 
wagons  ))er  day,  visited  as  many  houses  per  week  as  approximately  2J 
horse  wagons  visited  in  their  restricted  area  near  the  depot.  The  cost  per 
house  per  visit  was  as  follows  : — 

Horse  wagons,  continuous  system,  inner  area,  3-22d.  per  house  per 
week  ;  electric  vehicles,  continuous  system,  outer  ai-ea,  2-94d.,  showing 
a  saving  in  favour  of  the  electric  vehicle  of  0-28d.,  or  £12,5  per  annum  for 
each  electric  vehicle.  The  saving  was  actually  much  greater  than  this, 
because  if  the  horses  had  to  travel  to  the  areas  now  served  by  electric 
vehicles  they  would  not  visit  nearly  as  many  houses  as  they  did  in  the 
inner  area,  and  the  superintendent  estimates  the  saving  effected  bj' 
transferring  two  horses  from  the  long-distance  work  into  the  inner  areas, 
or  short-distance  work,  was  at  least  £125  per  annum,  .so  that  each  electric 
vehicle  directly  or  indirectly  resulted  in  a  reduction  of  the  working  costs 
of  not  less  than  £250  per  annum. 

The  report  of  the  Inspector  of  the  Jlinistry  of  Transport  (Major  A. 
Mount,  R.E.)  on  the  collision  between  two  electric  trains,  which  occurred 
on  the  2.5th  .Januan,',  at  James-street  Station  on  the  Liverpool  Over- 
head Railway,  has  been  issued.  Afterdescribing  the  accident  the  rejiort 
states  that  it  arose  from  a  simple  but  serious  case  of  misunderstanding 
and  slack  working  under  normal  conditions.  The  signals  and  block 
instruments  concerned  were  in  working  order.  The  accident  is  one  which 
would  not  have  happened  had  the  new  system  of  signalling,  now  in  coui-se 
of  introduction  on  the  line,  been  in  operation.  The  work  is  in  hand,  but 
there  is  delay  in  the  supply  of  certain  material.  When  the  system  is 
brought  into  use,  the  block  instruments  will  be  abolished.  In  the  mean- 
time the  practice  of  hand -signalling  all  non-stop  trains  through  stations 
is  misleading,  and  Major  .Mount  suggests  that  it  be  discontinued.  Hand- 
signals  will  then  only  be  displayed  in  cvccjitional  circumstances,  and 
drivers  will  then  stop  at  H.xcd  signals  in  the  danger  [losit  ion  until  permitted, 
if  the  signal  has  failed,  to  jiroeeed  under  a  clear  hand-signal.  The  cut- 
out switches  in  cabs  will  \k  disjicnscd  with  under  the  new  system  of 
train-stops,  but  it  would  make  for  safer  w'orkinK.  in  spite,  perhaps,  of 
minor  delays,  if  they  were  now  taken  out  of  all  trains.  The  practice  of 
using  the  block  instrument  bells  for  calling  attention  in  urgent  cases  to 
speak  on  the  telephone  must  be  stopped,  and  if  necessary,  louder  tele- 
phone bells  should  be  installed. 

Bankruptcies. 

Claims  against  Edwd.  Stirling  Elam  &  .John  Walton,  trading  as  Elaji, 
Walton  &  Company,  electricians.  t)3.  King  Edwarcl-street,  Hull,  are 
to  be  sent  by  April  13  to  Mr.  G.  Hamilton,  York  City  Bank-chambers, 
Lowgate,  Hull. 

Leslie  Philip  Howse  and  Geo.  Harrj-  Bertram  Snell,  trading  as  HowsE 
&  Snell,  electrical  engineers,  ti  and  8,  Duke-street,  Margate,  have  been 
adjudicated  bankrupt. 

Chas.  Thos.  Stanton,  trading  as  the  Southerx  Electric  EsorNEEBiNG 
Company,  25,  Beckenham-road,  Penge,  has  been  adjudicated  bankrupt. 
The  first  meeting  of  creditors  will  take  place  on  April  4  at  1.32,  West- 
minster Bridge-road,  S.E.I. ,  and  the  public  examination  on  April  21, 
at  the  Cotmty  Court,  Scarsbrook-road,  Croydon,. 


Institution  Notes. 

The  Manchester  and  District  Local  Advisory  Committee  of  the 
ELECTRirAL  Trades  Benevolent  In.stitution  is  holding  a  smoking 
concert  to-day  at  the  Albion  Hott-I,  Manchester. 

At  the  leeent  meeting  of  the  Leeds  and  District  Amateur 
Wireless  Society,  Mr.  .1.  E.  Tindall,  a  vice-president,  gave  a  brief 
address,  and  the  hon.  secretary  (Mr.  H.  Soyer)  reported  on  the  progress 
made.  They  had  about  .50  members,  of  whom  quite  a  number  had 
installations  and  were  more  or  less  experienced.  The  society  would  cater 
for  both  experienced  men  and  absolute  beginners. 

On  Wednesday  next  a  joint  meeting  of  the  Iron  and  Steel 
Institite,  the  Institction  ok  Mechanical  Encineers,  the  Faraday 
Society  ami  the  Instititk  or  Metals  will  be  held  at  the  Institution  of 
Mechanical  Kngineei-s  to  di,scuss  the  "  Failure  of  Metals."  There  will  be 
three  sessicms,  beginning  at  3  p.m.,  5  p.m.,  and  8  p.m.  resix'ctively.  with 
intervals  for  tea  and  dinner. 

The  fifth  Svvi.ss  Trade  Exiiiimtion  will  bi-  held  in  Basle  from  April  10 
to  the  2()th.  Its  promoters  arc  confident  that  it  will  give  an  excellent 
opportunity  to  visitors  and  traders  of  becoming  acquainted  with  Swiss 
manufacture  and  genuine  Swiss  goods.  A  special  section  will  be  devoted 
to  the  electrical  industry,  while  otlier  sections  will  deal  with  house 
fittings,  lighting,  advertising  and  small  maehineiy  and  tools.  The 
managing  director  is  Dr.  W.  Myler,  30,  Gerbergasse,  Basle. 

The  annual  report  of  the  Western  Centre  ot  the  Institction  of 
Electrical  Engineers  states  that  it  was  hoped  during  the  pa.st  session 
to  have  hatl  a  meeting  at  Plymouth  in  addition  to  those  aln'ady  arranged 
at  Cardiff.  Bristol  and  Swansea.  Unfortunately,  the  response  was  not 
sufficient  to  justify  the  expense,  though  it  is  hoped  that  this  lethargy 
is  only  temporary.  That  the  centre  is  increasing  in  usefulness  is 
obvious  from  the  fact  that  its  membership  rose  from  222  in  1913  to  415 
in  1920,  the  increase  being  progressive,  though  the  slope  of  the  curve 
has  been  steepening  during  the  jjast  two  j-ears.  In  drawing  attention 
to  the  success  of  the  summer  meeting  of  the  Institution  which  was  held 
in  the  Western  Area,  the  report  makes  a  fitting  tribute  to  the  work  of 
the  hon.  secretaries,  Mr.  C.  T.  Allan  and  Mr.  A.  .J.  Osier,  whose  wonderful 
efforts  were  in  a  large  part  contributory  to  this  satisfactory  result. 

The  annual  meeting  of  the  Iron  .4ND  Steel  Institite  will  be  held 
at  the  Institution  of  Civil  Engineers  on  May  5  and  0.  beginning  each  day 
at  10  a.m.  The  annual  general  meeting  will  be  held  on  the  morning  of 
May  5  and  the  aimual  dinner  in  tlie  evening.  A  number  of  interesting 
Papers  are  down  to  be  read,  including  one  by  Mr.  W.  E.  Hughes  on 
"  Slip  Lines  and  Twinning  in  Electro-deposited  Iron,'  one  Vjy  Mr.  H.  R. 
Ringrose  on  "  Scientific  Control  of  Combustion,"  and  one  by  Mr.  A. 
Westgren  on  "Roentgen  Spectographic  Investigation -s  of  Iron  and 
Steel." 

The  autumn  meeting  of  the  Institute  will  be  held  in  Paris  early  in 
September  by  invitation  of  the  Comite  des  Forges  de  France.  After  the 
meeting  the  members  will  have  the  opportunity  of  visiting  works  in 
Lorraine,  Creusot  and  Normandy,  and  of  inspecting  the  battlefields  and 
cemeteries  in  France  and  Flanders. 

The  Annual  General  Meeting  of  the  B.\tti-Wallahs  Society  was  held 
at  the  HolbomRestaurant  on  Monday,the  2 1st  inst.,foUowing  the  luncheon 
that  this  lively  association  holds  monthly.  Among  the  guests  was  Mr. 
Beresford  ("  Tendency  Beresford  "),  President  of  the  American  Institute 
of  Electrical  Engineers,  and  complimentary  reference  to  liis  presence 
brought  from  him  a  capital  little  speech  in  reply. 

The  retiring  President,  Mr.  W.  Wyld,  was  in  the  chair  until  such  time  aa 
he  handed  it  over  to  the  newly-elected  president,  Mr.  W.  E.  Ireland. 

The  hon.  secretary,  Mr.  F.  Pooley,  reported  sound  progress  in  1920, 
both  in  numbers  and  in  finance,  and  the  meeting  registered  a  resolve  to 
make  the  Society  still  more  comprehensive  in  1921.  Mr.  Greenly 
remains  the  wliimsieal  and  enterprising  entertainment  secretary,  and  the 
intentions  (if  any)  of  Mr.  Pooley  to  retire  from  his  duties  of  secretarj'  and 
treasurer  were  forestalled  by  the  presentation  of  a  most  handsome  silver 
bowl  which  was  inscribed  as  a  small  tribute  of  esteem  and  gratitude  for 
his  long  and  splendid  services  to  the  Society. 

Obituary. 

We  regret  to  record  the  death  of  ilr.  Fredk.  J  as.  M  argument, 
a  director  of  the  British  Electric  Transformer  Company,  Ltd.,  who  died 
verj'  suddenly  on  the  22nd  ult.  jn  his  65th  j'ear. 

We  also  regret  to  record  the  death  of  Dr.  W.  Bruce,  radiologist  at 
Charing-cross  Hospital.  Dr.  Bruce,  who  was  only  44  j-ears  of  age,  was  a 
skilful  worker  with  X-rays,  and  he  has  fallen  a  victim  to  the  effect  of 
frequent  exposure  to  the  gamma  rays  emitted  by  X-ray  tubes.  He 
warmly  welcomed  the  newer  tubes  of  higher  penetrating  power,  believing 
that  the  improvements  which  had  been  effected  woulil  lead  to  a  wider 
usefulness.  His  researches  had  already  shown  most  important  results, 
and  his  untimely  death  is  a  hea\-y  loss  to  his  profession. 
'  The  death  is  announced  of  Mr.  Makchand  B.  Kenworthy,  engineer 
at  the  English  Electric  Company's  works  at  Stafford.  Deceased,  who 
was  41  years  of  age,  was  a  native  of  Saddleworth,  Lanes.,  and  was  edu- 
cated at  Huddersfield  Grammar  School.  He  entered  the  service  of 
Messrs.  Siemens  Bros.  D3Tiamo  Works  about  17  j-ears  ago,  and  he  has 
since  remained  with  the  company  and  its  successors.  He  was  also 
instructor  in  machine  construction  and  drawing  at  the  Stafforii  .Municipal 
Technical  School. 
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Imperial  and  Foreign  Notes. 

H.JI.  Senior  Trade  Cdmniissioner  in  Canada  has  received  a  request 
from  a  Montreal  firm  to  be  put  in  touch  with  British  manufacturers 
of  small  electric  motors.  The  type  required  is  a  universal  motor,  of 
about  ttV  H.P.,  115  V,  25  to  60  cycles,  approximately  3  OOO  r.p.m.,  with 
rheostat  for  controlling  speed.  About  900  per  month  wo\ild  bo  required 
for  a  small  portable  motion-picture  machine,  for  which  a  sewing-machine 
motor  is  at  present  being  utilised.  The  name  and  address  may  be 
obtained  from  the  Department  of  Ovei-seas  Trade. 

H.JI.  Trade  Commissioner  at  \A'innipeg  (ilr.  L.  B.  Beale)  reports  that  a 
Western  Canadian  University  is  planning  to  build  a  new  chemistry 
building  next  j-ear,  and  proposes  to  replace  the  gas  lighting  plant  by  a 
coal  gas  plant  capable  of  supplying  about  1  000  burners.  It  is  also  pro- 
posed to  install  a  new  direct-current  electric  generator  and  gas  engine. 
Firms  interested  may  obtain  paiticulara  from  the  superintendent  of  the 
uni  veraity  buildings,  whose  address  will  be  supplied  by  the  Department  of 
Overseas  Trade. 


The  NEW  RADIO-TELEGRAPH  STATION  at  Sandham  (Finland)  has 
recently  been  in  experimental  communication  with  the  wireless  station 
at  Poldhu,  a  distance  of  about  2  300  kilometres.  The  station  was 
equipped  by  the  Poulsen  Company,«of  London,  and  is  estimated  to  have 
a  range  of  action  of  about  3  000  kilometres. 

What  is  stated  to  be  the  world's  long-distance  wireless 
KECORD  was  achieved  by  the  U.S.A.  Navy  on  March  8  by  sending 
messages  within  three  minutes  from  Gavite,  Philippine  Islands,  to 
Washington,  a  distance  of  about  10  000  miles.  It  is  claimed  that  the 
new  system  of  automatic  control,  which  was  used  in  making  the  record, 
eliminates  all  handling  of  messages  between  originating  and  receivmg 
points. 

H.M.  Consul  at  Pondicherry,  French  India  (Captain  H.  G.  Tranchell) 
has  informed  the  Department  of  Overseas  Trade  that  65  000  Rupees 
have  been  voted  by  the  Conseil-Cleneral  of  the  town  for  repairs  and 
new  machinery  in  the  municipal  electric  light  works.  Most  of  the 
equipment  will  probably  be  obtained  from  Madras  or  Bombay. 

The  Argentine  Ciovemment  has  granted  a  concession  to  the  General 
Wireless  Telegraph  Company  of  Paris  to  erect  a  Radio-Telegraph 
Station  in  the  Argentine  for  the  purpose  of  communicating  with 
France  and  other  European  countries.  The  concession  is  for  a  jjeriod 
of  30  years,  and  power  is  also  given  to  establish  wireless  telephone  com- 
munication. 

The  Committee  appointed  by  the  Finnish  Government  has  reported 
in  favour  of  a  vote  of  credit  of  10'5  millions  of  ma,rks  for  developing 
State  waterfalls  and  the  purchase  of  other  falls.  It  isjiioposed  to  begin 
at  Imatra  and  Linnankoski,  which  are  to  be  joined,  and  power  generated 
from  one  station.  During  this  year  certaui  expropriations  are  to  be 
made  for  Linnankoski  and  a  temporaiy  power  station  erected  at  Imatra. 

The  '■  Xieuwe  Botterdamsche  Courant  "  states  that,  in  accordance 
with  the  conditions  of  the  contract  for  the  supply  of  electricity  to 
Stolwijk,  Bergambacht  .and  Ammerstol  (Holland)  by  the 
municipality  of  Gouda,  the  latter  has  been  requested  to  replace  by 
underground  cables  the  aerial  network  at  present  in  use.  The  cost 
is  estimated  at  83  000  gulden,  to  wliich  7  000  gulden  are  to  be  added  for 
a  telephone  cable  of  14  kilometres. 

According  to  the  Finnish  Press,  arrangements  are  being  made  to 
send  10  young  Finnish  engineering  students,  who  have  completed 
their  course  in  the  Helsingfors  Technical  High  School,  to  Germany,  in 
oreler  to  study  the  latest  developments  in  the  big  industrial  establish- 
ments of  that  country.  Each  student  is  to  stay  about  a  year  in  Germany 
and  the  firms  of  Siemen  &  Halske  and  Voigt's  Turbine  Factory  are 
mentioned  as  those  to  which  the  students  will  be  attached.  A  sum  of 
100  000  raarlcs  is  provided  in  the  Budget  for  the  initial  expenses  of  the 
scheme. 

The  German  Repar.^tion  (Recovery)  Act  comes  into  force  to-day 
(Friday).  Under  Sec.  5  of  the  Act  the  Board  of  Trade  may  by  order 
take  certain  steps,  including  the  following  : — 

Under  Sec.  1  of  the  Act,  importers  of  German  goods  are  to  pay  to  the 
Customs  a  prescribed  proportion  of  their  value,  not  exceeding  50  per 
cent.  The  Board  of  Trade  may  reduce  the  proportion  as  respects 
articles  of  any  class,  make  or  description,  or  may  exempt  them 
altogether.  Sec.  2  excludes  from  the  provisions  of  the  Act  goods 
partially  manufactured  or  produced  in  Germany  wliich  are  not  first 
consigned  from  that  country  and  in  which  25  per  cent,  or  more  of  their 
value  is  attributable  to  processes  of  manufacture  undergone  since  they 
last  left  German}'.  The  Board  mav  vary  this  percentage.  The  Ac"t 
does  not  apply  to  goods  imported  before  April  15  if  they  are  imported 
in  inii-suance  of  a  contract  entered  into  before  March  8,  but  the  Board 
may  substitute  some  later  date  for  April  15.  Sec.  i.  provides  that 
where  any  person  is  liable,  under  a  contract  entered  into  before  March  8, 
to  accept  bills  of  exchange  or  make  advances  in  connection  with  the 
importation  of  any  goods,  he  may  apply  to  the  High  Court  to  suspend 
or  annul,  or,  with  the  consent  of  the  parties,  amend  the  contract,  or 
stay  any  proceedings  for  the  enforcement  of  the  contract.  The  Board 
of  Trade  may  extend  the  classes  of  contract  to  which  the  section  relates. 

The  Board  are  not,  however,  to  make  any  order  under  the  above 
provisions  except  on  the  recommendation  of  a  committee,  and  the 
following  have,  therefore,  been  appointed  by  the  Board  of  Trade  : — 
Mr.  H.  A.  Trotter  (Chairman),  Mr.  H.  B.  Betterton,  M.P.,  C.B.E., 
Mr.  F.  R.  Davenport,  Mr.  Stanley  Machin  and  Mr.  D.  Withers,  with 
Captain  G.  W.  Duncan  as  Secretarj'.  Applications  should  be  addressed 
to  the  Secretary,  Board  of  Trade,  Great  George-street,    ri.W.l. 


Miscellaneous. 

Mr.  Chas.  Kernot  has  been  appointed  construction  engineer  for  the 
Victorian  Government's  Morwell  electricity  scheme. 

A  petition  for  winding  up  the  Bastian  Elrctrio  Company,  Ltd.,  has 
been  presented  by  Mr.  W.  F.  N.  May  and  Mr.  A.  E.  Wall,  and  will  be  heard 
in  the  Royal  Courts  of  Justice,  London,  on  April  12. 

The  inauguration  of  the  new  wing  of  the  physics  46partment  of 
University  College,  Nottingham,  took  place  last  week.  The 
wing  is  built  in  three  storeys  and  consists  of  an  elementarv'  room,  an 
optical  room,  and  an  electrical  room. 

We  have  received  from  the  Walsall  Hardw.are  Mfg.  Co.  a  copy  of 
the  "  Cirip  "  for  March,  1921,  which  puts  forward  in  a  succinct  and 
forcible  fashion  the  various  advantages  that  are  to  be  gained  by  using 
Walsall  conduits  and  fittings  in  electrical  work. 

By  means  of  Wireless  Telephone  appvxatus  on  the  Bar  Lightship 
which  is  anchored  12  miles  out  at  sea,  the  crew  can  now  si)eak  with 
the  offices  of  the  Mersey  Docks  and  Harbour  Board.  The  power  of  the 
wireless  set  is  100  W,  and,  under  ordinary  coniUtions,  its  range  is  35  miles. 

We  have  received  from  tlic  Metropolitan-Vickers  Electrical 
Company  a  well-illustrated  pamphlet  entitled  "Education  in  Industry," 
which  deals  exhaustively  with  the  various  courses  which  are  now  avail- 
able at  Trafford  Park  to  the  yomig  man  anxious  to  enter  the  electrical 
engineering  profession.  We  refer  more  particularlyto  certain  questions 
to  which  the  pamphlet  gives  rise  in  our  Editorial  Notes. 

According  to  statistics  given  in  a  recent  issue  of  the  "  Iron  Age  "  (New 
York),  there  are  961  Electrh'  Steel  Furnaces  throughout  the  world,  of 
•which  308  are  of  the  Herault  type.  The  United  States  possess  356 
furnaces,  of  which  159  are  Herault,  52  Snyder,  and  23  Greaves-Etchells. 
In  the  remainder  of  the  world  there  are  said  to  be  131  Herault,  85, 
Rennerfelt,  65,  Greaves-Etchells,  7  Snyder,  and  6  von  Baur,  a  total  of 
294  installations,  but  there  are  estimated  to  be  268  furnaces  of  other 
types,  making  a  total  of  562.  The  United  Kingdom  is  credited  with 
53  Herault,  7  Rennerfelt,  38  Greaves-Etchells  and  3  Snyder  furnaces, 
plus  49  of  various  otITer  types,  a  total  of  15tt.  Germany  has  a  total  of 
100  electric  furnaces,  France  69,  Italy  59  and  Sweden  50  ;  and  in  Canada 
there  is  a  total  of  43,  including  18  Herault  furnaces. 

The  Committee  formed  in  1911  by  the  late  Prof.  MacGregor  to  pro- 
mote a  MEMORIAL  TO  Prof.  Tait  in  the  form  of  a  second  chair  of  Natural 
Philosophy  in  Edinburgh  University  report  that  the  "  Tait  "  Chair  will 
shortly  be  established.  The  funds  collected  before  the  war  have  been 
substantially  augmented  by  funds  from  other  sources,  and  the  University 
Court  have  found  it  possible  to  arrange  for  the  foundation  of  the  Tait 
Chair  not  later  than  the  year  1925,  by  which  date  certain  funds  set  aside 
by  the  University  Court  towards  the  endowment  of  this  Chair  will  have 
matured.  The  Committee  sf  ate  that  addition  1  contributions  to  tlie  fund 
will  make  it  possible  to  inaugurate  the  Tait  Cha^r  of  Natural  Philosophv 
before  1925.  Dr.  C.  G.  Knott,  University  of  Edinburgh,  is  secretary  cf 
the  Committee. 

Interesting  evidence  of  the  re-entry  into  the  political  arena  of  the  old 
constitutional  type  of  trade  unionist  is  given  in  an  article  on  Works 
Committees  in  the  current  issue  of  the  "  Industrial  League  Journal." 
The  author  is  Mr.  S.  RatcliSe,  who  is  chairman  of  the  Works  Committee 
of  the  Metropolitan-Vickei-s  Electrical  Company.  While,  on  the  one  hand, 
the  leaders  of  the  Labour  Party  shortly  expect  a  political  landslide  in 
their  favour,  on  the  other  hand,  there  is  increasing  discontent  among 
the  rank  and  file  at  the  way  in  which  their  affairs  are  being  managed. 
This  attitude  is  likely  to  be  encouraged  by  the  activities  of  these  Com- 
mittees which  will  ecjuip  workmen  with  knowledge  and  experience  to 
enable  them  to  adopt  a  more  beneficial  influence  on  the  industry,  help 
to  remove  the  idea  that  managers  are  their  enemies  and  encourage 
frank  discussions  on  all  points  of  view,  so  operating  to  their  mutual 
benefit. 

The  Government  Committee  of  Inquiry  into  the  High  Cost  OF  Build- 
ing Working  Class  Dwellings  in  Scotland  held  a  series  of  meetings 
in  Edinburgh  last  week,  and  among  the  witnesses  examined  was  Mr. 
Lyall,  of  the  Electrical  Contractors'  Association.  Mr.  Lyall  said  that 
the  electrical  work  in  connection  with  housing  represented  only  about 
1-5  per  cent,  of  the  total  cost.  Contractors  had  very  little  difficulty  in 
obtaining  raw  material.  The  wages  of  electricians  had  increased  200  per 
cent,  over  pre-war  rates.  The  Ministry  of  Health's  specification  for 
electrical  work  was  simple,  but  he  thought  that  it  would  be  better  to 
allow  electrical  contractors  a  freer  hand.  Insufficient  care  was  taken 
by  the  authorities  to  ensure  co-ordination  amongst  the  various  trades, 
and  that  affected  electrical  work,  ]iarticularl_v  as  in  some  cases  electrical 
contractoi-s,  in  order  to  proceed  with  the  fitting  of  lights,  had  to  undo 
work  which  had  already  been  done  by  other  trades. 

We  are  pleased  to  lea.m  that  the  Atlanta  Company,  Ltd.,  which  waS 
formed  for  the  purpose  of  giving  employment  to  women  engineers,  haS 
succeeded  in  raising  the  necessary  capital.  The  formation  of  the  com- 
pany was  suggested  by  members  of  the  Women's  Engineering  Society, 
primarily  to  utilise  the  services  of  women  engaged  in  engineering  during 
the  war.  The  scheme  has  been  financed  almost  entirely  b.v  women,  only 
five  out  of  the  50  shareholders  being  men.  The  directoi-s  include  Lady 
Parsons,  Lady  Shelley-Rolls,  iMiss  Caroline  Haslett  (secretary.  Women's 
Engineering  Society),  and  Jlr.  Schotield,  head  of  the  Loughborough 
Technical  College.  The  works  are  at  Loughborough,  where  the  girls 
attend  the  technical  college  for  further  instruction.  The  company  is 
doing  sub-contracting  work,  and  there  is  said  to  be  plenty  of  orders. 
At  present  the  women  are  engaged  on  a  new  invention,  a  type  of  ato- 
mizers used  for  oil  mining,  and  they  arc  also  working  on  bottling  machinery . 
It  is  hoped  to  run  the  concern  on  a  co-partnership  basis. 
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Business  Hems,  &c. 

Oil  and  after  the  4tli  iiist.  tlif  Inad  (illicc,  sales  depart  merit  and 
.  stoivs  of  the  tJKSKUAi,  Klectuic  Cumpanv,  Ltd.,  will  bo  at  Magnet 
House,  Kiiigswuy,  T/ondon,  W.C'.2.  The  now  telephone  number  will  be : 
Regent  7050  (oli  lines). 

Our  eonlennjorary  '"  Ei.KcritiCAL  Indistuies,"  whieh  has  been  jiub- 
lished  weekly  since  1001,  by  the  Electrical  Press,  ljt<l.,  desires  it  to  be 
known  that  it  has  no  connection  with  a  comiiany  entitled  Kleetrical 
Industries,  Ltd.,  a  trading  cimcern,  whieh  was  registered  in  Jlay,  1920, 
and  is  now  in  liquidation. 

Messrs.  .Tones  &  1'ordes  ask  us  to  state  that  Mr.  L).  J.  Esterson,  of 
Glasgow,  has  ceased  to  repi-escnt  them,  and  that  they  have  appointed 
Messrs.  Maedoiiald  &  »Shaw,  1  Ui,  Hope-street,  Glasgow;  and  Mr.  Mason 
Alcock,  VVind-sor-buildings,  North-strcet,  Belfast,  and  33,  Hareonrt-strcet, 
Dublin,  to  be  their  selling  agents  for  Scotlandand  Iri'lantl  respectively. 

Messrs.  II.  \V.  Smith  &  Co.,  Ltd.,  have  appointed  Mr.  C.  H.  Spalford, 
of  20,  Falniouth-road,  Hishopston,  Hiistol,  as  their  it'presentative  for 
the  West  of  England.  Telephone  :  IJristol  5373.  Eor  a  long  time 
Mr.  SpalVonI  was  with  Messrs.  .Simplex  Conduits,  Ltd.  The  firm  have 
also  appointed  Mr.  W.  J.  Davics,  Dytlraw,  Portheawl,  as  their  representa- 
tive for  South   Wales.     Telephone,   05  Portheawl. 

Messrs.  Alfred  Hkrbeht,  Ltd.,  Coventry,  liave  acquired  the  sole 
manufacturing  rights  for  the  small  halu  uardness  te.sttx(>  machine 
covered  by  the  Craig,  Moore  &  Mather's  patents.  This  machine  is  a 
development  of  the  Brincll  method  of  determining  hardness,  the 
dilTerence  being,  not  in  jirineiple,  but  in  the  use  of  very  small  balls 
with  corresiiondingly  small  loads.  \\'ith  the  machine  thin-walled  tubes 
and  other  hollow  forms  may  be  tested  without  internal  support,  and 
during  the  war  it  was  used  at  Woolwich  Arsenal  for  testing  cartridge 
cases.  A  batch  of  r>0  of  these  machines  has  been  ]iut  in  hand  and 
delivery  will  be  made  in  about  three  months'  time. 

Gatalo^nes,  Price   Lists,  &c. 

Messrs,  Jones  &  Poroe.'!,  S,  C'rawfoi-d-passage,  Farringdon-road,  F.C.I, 
are  circulating  a  leaflet  describing  their  "Elba"  electrical  sijccialities, 
dry  cell9,  aci'umulators,  bell  sets  and  portable  lamjis.  Dealers  can  have 
a  supply  without  the  firm's  name. 

A  new  list  (A  102)  of  Hydraulic  Bauno  and  Packing  Presses 
has  been  issued  by  Mcssra.  HoUings  &  Ctuest,  Ltd.,  Thimble  Mill-lane, 
Birmingham.  Prices  of  various  sizes  of  press,  together  with  illustra- 
tions of  some  standard  types  arc  given.  Another  list  (No.  A  107)  con- 
tains similar  jiarticulars  of  Guests'  all-metal  bundling  press. 

A  large  poster  and  a  folder  for  the  purjiose  of  popularising  "  Univer- 
sal "  Electric  Labour  Savers,  for  spring  cleaning,  are  being  circulated 
by  Messrs.  L.  G.  Hawkfns  &  Company,  116,  Charing  Cross-road,  W.C.  2. 
The  firm,  who  supply  vacuum  cleaners,  electric  irons,  toasters,  coffee 
pots  and  other  cooking  and  heating  appliances,  are  making  a  special 
effort  to  develop  the  use  of  electric  appliances  for  domestic  use,  but 
especially  for  spring  cleaning.  They  are  offering  a  set  of  four  pieces  at 
a  definite  figure,  so  that  buyers  may  have  a  definite  idea  of  the  inclusive 
cost. 

.\n  illustrated  pamphlet  of  eight  pages  (H.  -tl/o)  on  Oil  Switches  and 
.Switch  Pillars  for  mining  and  industrial  purjKises  has  been  issued  by 
the  Electrical  Apparatus  Company,  Ltd.,  S.  Lambeth-road,  S.W.  8. 
The  range  of  switches  has  lieen  increased,  and  a  number  of  recent  designs 
are  included.  General  specifications,  dimensions,  prices  and  technical 
details  arc  given,  so  that  the  new  publication,  copies  of  which  will  be 
sent  on  request,  should  be  of  considerable  assistance  to  users. 

The  recent  trade  literature  of  the  Metropolitan-Vickers  Elec- 
trical Company,  Ltd.,  include  two  illustrated  descriptive  leaflets 
(379/1-1  and  379/1-3)  on  three-phase  transformers  for  rotary  converters, 
and  one  (711 /I  A)  on  transformers  for  use  in  collieries.  The  former  gives  a 
description  of  the  design  and  construction  of  the  machine,  together  with 
some  excellent  illustrations,  and  tlie  latter  contains  an  illustrated 
description  of  a  new  transformer,  which  has  been  developed  by  the  com- 
pany fi>r  imderground  working. 

The  General  Electric  Company,  Ltd.,  G7,  Queen  Victoria-street,  E.C.4, 
have  issued  the  section  of  their  catalogue  relating  to  G.B.C.  "  Witton" 
Alternatino -current  Generators.  Commencing  with  a  general 
and  technical  description,  there  are  specifications  of  engine-driven  and 
turbo-generators,  and  these  arc  followed  bj'  details  of  the  company's 
two  and  thiTc-phase  and  single-phase  generators.  The  catalogue,  which 
is  well  illustrated  and  shows  some  examples  of  plant  supplied  by  the 
com])any  for  various  purposes,  may  be  obtained  by  those  inteiested. 

The  1921  catalogue  of  the  Hart  Accumulator  Company.  Ltd.,  of 
Stratford,  is  a  nicely  printed,  well-illustrated  publication  with  a  foredgo 
index  which  facilitates  the  work  of  reference.  The  company  manufacture 
storage  batteries  for  all  purposes — for  lighting,  power,  traction,  ignition, 
telegraph  and  telephone  work,  testing,  &c.,  and  amjilc  technical  particu- 
lars) capacity,  charge  and  discharge  rates,  dimen.sions,  &c.),  with  prices, 
are  given  of  the  various  types  of  ceil  supplied.  A  section  of  the  catalogue 
is  devoted  to  stands  for  cells,  acids,  spare  parts,  switchboards,  instru- 
ments and  accessories. 

Messrs.  Thos.  Firth  &  Sons.  Ltd.,  of  Sheffield,  have  issued  their  price 
list  of  "■  Die  Hard  "  Alloy  Steel  Hacks.aw  Blades.  This  well-known 
firm  arc  specialists  in  the  production  of  high-grade  steel  for  the  manu- 
factui-e  of  hacksaw  blades,  and  the  list  contains  particulare  and  prices 
of  various  types  of  blade  for  hand  and  light  power  .and  heavy  power 
work.  These  hacksaws  are  made  of  a  special  quality  of  tungsten  steel, 
and  they  are  extensively  u.sed  in  engineering  work.  Copies  of  the  cata- 
logue, which  contains  some  useful  hints  for  users,  can  be  obtained  on 
application. 


lenders  Invited  and  Accepted. 

Mani  HESTER  I'jiectrieity  (,'ommittee  requiie  tenders  by  Ai>ri\  li  for 
consumers'  substation  switchgcar  (3-pha5e  B  tJOO  V.  Specification 
from  Mr.  F.  E,  Hughes,  Town  Hall. 

The  municipality  of  PRf:TORlA  invite  tenders  for  the  supply  and  erec- 
tion of  switchgear.  Tenders  to  Deputy  Town  Clerk,  Municipal  Oflices, 
Pretoria,  by  4.30  p.m..  May  10. 

Worksop  Urban  Council  want  lenders  by  April  6  for  e.h.t.  and  l.t. 
cables,  switchgcar  transformers,  and  500  kW  rotary  or  motor  converter. 
Specifications  from  t  he  .Man.iger  and  Engineer  of  the  Electricity  Dept. 

London  County  Council  requires  tenders  by  April  18  for  about  5  ."iOO 
tons  of  standard  steel  girder  tram  rails,  liplcss  track  rails  and  guard  rails, 
&c.  Form  of  tender  from  the  Chief  Engineer,  Countv  Hall,  Sririne 
Gardens,  S.W.I.  •     i       b 

New  Zealand  Public  Works  Dejiartment  invite  tenders  (by  April  19) 
for  0  000  pin  insulators  for  a  66  000  V  transmission  line.  Tenders  to  the 
Secretary,  Public  Works  Tenders'  Board,  Wellington,  Specifications 
at  the  Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W,  1. 

The  Commissioners  of  H.M.  Works,  &c.,  invite  tenders  by  April  12 
for  the  supply  of  electrical  engineering  labour  in  day-work  in  the  Leeds 
district.  Forms  of  tender  and  particulars  from  the  Director  of  Contracts, 
Storey's  Gate,  Westminster,  Ixjndon,  S.W.I. 

The  Welsh  National  .Memorial  Association,  Westgate -street,  Cardiff, 
require  tenders  by  April  II  for  the  supply  and  erection  at  Glan  Ely 
Sanatorium,  Cardiff,  of  two  20  k\V  internal  combustion  engine-driven 
generator  sets,  battery-charging  booster,  switchboard  and  battery. 
Specifications  from  the  Secretarj'. 

Belfast  Corporation  invite  tenders  for  the  manufacture  and  erection 
at  the  new  Harbour  power  station  of  extra-high  pressure  and  low  pressure 
switchgear.  SiJecifications  from  the  consulting  engineers,  Messrs. 
Preeee,  Cardew  &  Rider,  8,  Queen  Anne's  Gate,  Westminster,  S.W.I. ,  or 
the  city  electrical  engineer,  Mr.  T.  W.  Bloxam.  Tenders  to  the  Town 
Clerk's  Office,  City  HaU,  Belfast,  by  April  25. 

Sheffield  Corporation  has  placed  an  order  for  the  supply  of  1  000 
tons  of  tram  rails  with  the  Leeds  Steel  Works  at  £24  per  ton. 

Wolverhampton  Electricity  Committee  lias  accepted  the  tender  of 
Callender's  Cable  and  Construction  Company  for  twelve  months'  sujiply 
of  c.h.t.  and  l.t.  cable. 

The  Metropolitan  Asylums  Board  has  accepted  the  tender  of  the 
Chloride  Electrical  Storage  Company  at  £468  lOs.  Od.  for  two  Exide 
Ironclad  traction  batteries  for  electric  vehicles  at  Queen  Mary's  Hosiiital. 

Sunderland  Corporation  has  accepted  the  following  tenders  : — 
Enfield  Ediswan  Cable  Works,  Ltd.,  house  service  cables  ;  W.  T.  Henley's 
Telegraph  Works  Company,  section  pillars  ;  Ferguson,  Pailin,  Lid., 
e.h(t.  switchgear  ;    and  W.  Ct.  Farrow,  joint  boxes. 

PoHTRUSH  Urban  Council  has  been  autliorised  by  the  Blectrieitjj 
Commissioners  to  accept  the  tendaj^of  Jlessrs.  Curran  for  the  supjily 
of  electric  generating  plant,  electric  cables,  &e.,  at  £13  057  1.5s.  The 
tender  of  Cochrane  &  Elliott  iit  tl  ().i2  Us.  for  erecting  the  power  station 
has  also  been  acceptc<l. 


Patent  Record. 


SPECIFICATIONS  PUBLISHEDi 

The  fallowing  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agtnts, 
70  and  72,  Chancery-lane,  London,  W.C. 

Complete  Specifications. 
138  914  Automatic  Telephone  Mfg.  Co.     Measured  service  devices  for  use  in  telephone 

systems.     (12/2  19.) 
140  05.3  Automatic  Telephone  Mfg.  Co.    Automatic  or  semi-automatic  telephone 

systems.     (10;3;'19.) 
141674  Automatic  Telephone  Mfg.  Co.    Autojnatic  telephone  systems.    (n/4.'19.) 
142836  SoNclNi.     Electric  crucible  furnaces.     f25'4/l9.) 
143  190  Blondx.     Electric  pocket  lamps.     (20/2,19.) 

146  082  Automatic  Telephone  Mfg.  Cio.    Automatic  telephone  systems.    (30/6/19.) 
157051  Soc.  Metalluroique  Du  Frayol.     Electric  furnaces.     (7/1/20.) 
158  060  Frecheville.     Electrically-operated  horns  for  motor  vehicles.    (23/10/19.) 
158  067  B.T.-H.Ck).    (G.E.  Co.)    Controllers  for  electric  motors.    (24/10/19.) 
158  070  King.     Electric  torches.    (25/10/19.) 
158  073  Joseph.    Electrically-heated  cooking  utensils.    (25/10/19.) 
158  076  Balbi.     Form  of  thermo-electric  measuring  instrument.    (27/10/19.) 
158  081  Baumann  &  Metrofolitan-Vickers  Electrical  Co.    Ventilation  and  cooling 

of  electrical  or  other  machines.    (27,10/19) 
158  082  joLLEY  &  Metropolitan-Vickers  Electrical  Co.    Ventilation  and  cooling 

of  electrical  or  other  machines.    (27/10/19.) 
158  085  Sykes  Interlocking  Signal  Co.  &  Tafpant.    Means  for  controlling  the  trans- 
mission of  electrical  impulses.    (27/10  19.    Cognate  application.  8,897/20.) 
158  090  Davies,    Bean,    Beam    &    Bean.    Means    for    applying  electricity  to  the 

soil  for  agricultural  purposes.     (28,10/19.) 
158  141  Automatic  Telephone  Mfg.  Co.  &  Flynn.    Telephone  systems.    (29/11/19.) 
158  148  Levin.    Electrolytic  gas  generators.    (31/12/19.) 
158  150  Caparn.    Limit  switches  for  controlling  electric  motors.    (7/l,'20.) 
158284  Jeance.     Electro-magnetic  wave  navigational  systems.     (12,4/19.) 

A  pair  of  aerial  coils  arranged  at  an  angle,  preferably  a  right  angle  to  one  another, 
and  movable  about  a  vertical  axis  are  each  connected  with  a  receiving  device  through 
connections  including  a  reversing  switch,  one  of  which  swtch  connections  is  further 
adapted  to  cut  its  coil  completely  out  of  circuit  so  that  a  coil  can  be  placed  in  a 
position  adjacent  to  the  minimum  position,  and  then  the  effect  of  the  other  coil  added 
thereto  or  subtracted  therefrom  by  the  operation  of  a  second  reversing  switch,  so 
that  during  the  operation  of  this  latter  switch  consecutive  signals  of  substantially 
equal  strength  are  heard  without  passing  through  a  position  in  which  a  third  signa 
is  heard  which  would  affect  the  physiological  sense  of  the  operator  in  comparing  the 
two  signals. 
158  291  Round  &  Ditcham.  Wireless  telegraph  transmitters.  (19/8/19.) 
158  328  Rohman.     Installations  for  electrically  lighting,  heating  and  ventilating  railway 

carriages  and  other  vehicles.    (29/10/19.)    (Addition  to  145,120). 
158  334  B.T.-H.  Co.    (G.E  Co.)    Controllers  for  electric  motors.    (30/10/19.) 
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158  353  Moore,  St.  George  &  Whitmore.     Means  for  supporting  antennse  used  in 

wireless  telegraphy.     (3/11/19.) 
158  357  JoiCE.     System  of  distant  control  without  additional  line  wires  for  electric 

supply  systems.     (4/11/19.) 
158  361  Russell.     Electric  power-generating  units.    (4/11/19.) 
158  363  B.T.-H.  Co.     (G.E.  Co.)     Electric  resistance  units.     (4/11/19.) 
158  373  Ayres  &  Metropolitan-Vickers  Electrical  Co.,  Ltd.    Alternating  current 

electric  motors.     (5/11/19.) 
158  377  Baker  &  Parsons.     Electric  switches.    (6/11/19.) 
158  380  BuRDON.    (Siemens-Schuckertwerke   Ges.)     Electric   arc   lamps   or   projectors 

and  carbons  or  electrodes  therefor.    (6/1 1  /19.) 


APPLICATIONS  FOR  PATENTS 

August  9,  1920. 
23  282  Jamie.    Switches. 
23  288  Irvine.     Electric  door-bells. 

23  308  C.L.I  Mfg.  &5.  &  Watson.     Electric  lighting  systems. 
23  309  Donovan.    Trolley-heads. 

23  319  Alexander.     (Newspaper  (Corporation).     Printing  telegraph  receivers. 
23  329  Clark's  Neo-Electric  Devices,  Ltd.     Electrical  resistances. 
23  333  M.L.  Magneto  Synd.  &  Watson.     Magnetos. 
23  338  Richardson      Electric  bulbs  for  headlights.    (28/8' 19,  U.S.) 
23  347  Bardeloni.     Receiving   methods   for   radio   telegraph    and  telephone   signals 

(10/1/18,  Italy.) 
23  368  Slee.     Means  for  interrupting  electric  currents. 
23  373  Oldham.     Gas  exits  for  galvanic  batteries. 
23  374  Oldham.     Miners'  safety,  &c.,  electric  lamps. 
23  375  Wade.     (Mills).     Electric  motor  for  driving  phonographs,  &c. 

August  10,  1920, 
23  391  Radio  Communication  (^.  &  Scott-Taggart. 

radio  communication. 
23  427  Silbermann.     Electric  luminous  writing  machines. 
23  442  Western  Electric  Co.     Telephone  systems. 
23  450  Lee.     Electric  couplings. 
23  451  KiJHNER.     Electrostatic  igniter. 


Modulation  systems,  &c.,  in 


23  470 
23  479 
23  480 
23  529 
23  535 
23  537 
23  540 
23  541 
23  544 
23  565 


23  603 
23  610 

23  6*5 
23  650 
23  651 


August  U,  1920. 
Byrne.     Electric  apparatus. 
Angold  &  Railing.     Arc  lamps. 

Angold  &  Railing.     Means  for  charging  accumulators. 
Klotzli  &  SoHN.     Prevention  of  overheating  of  electric  irons, 
Wright.     Electric  converter  or  generator. 
Barfield  &  Wild.     Electric  furnaces. 
B.T.-H.  Co,  &  Martin.     Electric  ship  propulsion. 
B.T.-H.  C3o.     (G.E,  Co.)     Electric  resistance  devices. 
Lawton.     Drums  for  automatically  coiling  electric  cables. 

Morris-Airey  &  Macrorie.    Transmitting  and  receiving  circuits  for  wireless 
telegraphy. 

August  12,  1920. 
Highfield  &  Calverley.  Electric  machines. 
B.T.-H.  Co.,  Trincham  &  Wallace.    Protection  of  electrical  apparatus  and 

distribution  systems. 
Sterling  Telephone  &  electric  Co.,  Bell-Davey.     Electric  bells. 
Glaser,  Ltd,     Current-regulating  devices. 
Harrison.     Renewal  of  thermionic  valves  or  amplifiers. 


August  13,  1920. 
23  664  HowARTH.     Apparatus  for  measuring  maximum  demand. 
23  693  Payne.     Alternating  current  electromagnetic  engine. 
23696  Siemens-Schuckert  Ges.     CooUng  arrangements  for  electric  machinery.  (8/10/19 

Germany). 
23  727  Western  Electric  Co.     Determining  transmission  equivalent  of  an  electric 

circuit. 
23  740  Hopper  &  Woods.     Brush  holders  for  electric  machines. 

Augul^4,  1920. 
23  761  Banks.     Armatures  for  dynamo-electric  machines,  &c. 
23  794  Carey-Gavey  Synd.     Alternating-current  motors,  &c. 

23  793  Soc.  Anon  pour  l'Exploitation  des  procedes,  M.  Leblanc-Vickers.     Elec- 
tric machines.    (18/9/19,  France). 

August  16.  1920. 
23  860  B.  T.-H.  Co.     Frequency  filters. 
23  861   B.T.-H.  Co.    (G.  E.  Co.)     Radio  receiving  systems. 
23  863  Sullivan  &  Joseph.    Variable  electric  condensers 
23  899  Western  Electric  Co.    Telephones. 
23  904  Petra  Akt.-Ges,  fur  Elektromechanik.     Kinematograph  projection  apparatus 

(19/1/20,  Germany.) 
23  906  PlcKiE.,    Permanent  magnets.    ( 16/8/19,  Germany.) 
23  909  Bosch  (R.)  Akt.-Ges.     Reversingdirectionof  rotation  of  direct-current  machines 

(16/8/19,  Germany.) 

August  17,  1920. 
23  961  Cp.o.vther  &  Makower,    Thermionic  valves,  &c. 
23  964  B.  T.-H.  Co.     (G.  E.  Co.)     Radio  receiving  systems. 
23  965  B.  T.-H.  Co.     (G.  E.  Co.)     Switches. 
23  977  Prentice.    Ceiling  roses,  cut-outs,  connectors.  &c. 
23  978  Prentice.     Switches, 

23  979  Prentice.     Distribution  or  fuse  boards. 

August  18.  1920. 

24  011  Taylor.    Transmission  systems, 
24  018  France.     Filament  lamps 

24  042  Selective  Signal  Co.  &  Lyons.     Electric  oscillatory  circuits, 

24  054  Western  Electric  Co.    Signalling  systems.    (31/10/19,  U.S.) 

24  058  Angus.    Devices  for  supplying.  &c.,  electricity. 

24  059  Warner.     Electric  generators. 

24  064  B.  T.-H.  Co.     (G.  E.  Co.)    Machines  for  making  lamp  bulbs.  &c. 

August  19.  1920. 
2 1  162  Taddei.     Electrically  heated  air  waving  appliances. 
2H66  McClintoch  &  McKinnon.    Electrolytic  rectifiers. 
2t  198  Mauri.    Three-phase  electric  furnaces. 

August  20,  1920. 
24  210  Morris,    Electrolysis  of  acetone  solutions. 
24  241  Brader.    Switches. 

24  253  Ensign  &  Wadsworth.    Circuit  breakers. 
24  262  B.T.-H.  Co.     (G.  E.  Co.)    Motor  control. 

24  275  Akt.-Ges.  Brown,  Boveri  &  Co.     Regulating  resistances.    (26/8/19,  Switzer- 
land.) 
24  278  British  Electric  Transformer  Co.  &  RooTHAAN.    Transformers. 
24  296  LiPKE.     Electric  heater. 
24  311  ZucKscHWEROT.    Switches. 
2*314  Oldham.     Galvanic  batteries. 
21356  Elliston.     Electric  service  lifts. 

August  21,  1920. 
21320  Brown.     Batteries. 

2 1 328  Miller  &  Sanders.    Fuse  holders  for  car  lighting  systems. 
21  329  Automatic  Telephone  Manufacturing  Co.  &  Mercer.    Circuit  arrangements 

for  controlling  automatic  selector  switches 
24  360  Andrews  &  Brough.     Electric  cut-out  and  theft-preventing  devices  for  motor 

vehicles. 


Companies*   Reports,   &c. 


The  directors  of  the  Metropolitan-Vickers  Electrical  Company, 
Ltd.,  recommend  the  paj'ment  of  a  dividend  on  the  ordinary  sliares  of 
12^  per  cent,  for  the  year  ended  Dec.  31  last. 

The  directors  of  Sir  W.  G.  Armstrong,  Whitworth  &  Company, 
Ltd.,  have  declared  a  dividend  of  5  per  cent,  on  the  ordinary  shares, 
making  10  per  cent,  for  1920,  against  12J  per  cent,  for  1919. 

The  directors  of  Hadfields,  Ltd.,  recommend  in  addition  to  the 
interim  of  6d.  per  share  paid  in  July  last,  a  further  dividend  on  the  ordi- 
nary sliares  of  6d.  per  share,  making  5  per  cent,  (tax  free)  for  the  year. 

Resolutions  have  been  passed  by  the  Shangh.41  Electric  Construc- 
tion Company.  Ltd.,  for  increasing  the  capital  by  £80  000  to  £400  000 
and  for  capitalising  £80  000  by  pajang  up  in  full  8  000  new  shares  of 
£10  each  by  way  of  capitalisation  of  profits. 

The  total  receipts  of  the  Isle  of  Thanet  Electric  Tramways  and 
Lighting  Comp.\ny,  Ltd.,  for  the  past  year  were  £97  244.  The  balance 
at  credit  of  revenue  account  is  £24  797,  A  sum  of  £2  500  is  placad  to 
reseiTe,  £10  000  to  permanent-way  reserve,  and  £4  284  carried  forward. 

The  directors  of  the  Electrical  and  Industrial  Investment 
Company,  Ltd.,  recommend  the  dividend  of  6  per  cent.,  less  tax,  on 
the  preferred  ordinarj'  shares  for  the  past  year,  A  sum  of  £21  028  is 
being  carried  forward,  subject  to  corporation  profits  tax. 

The  profit  of  the  Electro-Bleach  and  By-Products,  Ltd.,  for  1920J 
after  deducting  repairs,  standing  charges,  dejireciation.  income-tax, 
debenture  interest,  &'c.,  and  making  provision  for  taxation,  was  £51  643. 
With  £4  277  brought  forward  the  total  was  £55  920.  The  directors 
recommend  a  dividend  of  25  per  cent,  on  the  ordinary  shares,  carrying 
forward  £5  920. 

The  accounts  of  the  British  Aluminium  Company,  Ltd.,  for  1920 
show  a  profit  (including  amount  brought  forward),  after  making  provision 
for  taxation,  and  charging  amounts  required  for  service  of  prior  lien 
debentures  and  debenture  stock,  depreciation  reserve  of  £137  612.  A 
sum  of  £.50  000  has  been  set  aside  for  depreciation  and  £50  000  to  reserve, 
and  the  director  recommend  a  final  dividend  at  rate  of  12  per  cent,  on  the 
ordinary  shares,  making  10  per  cent,  for  year,  carrying  forward  £19  534_ 

The  notice  relating  to  the  payment  of  the  half-yearly  dividends  on 
the  preferred  stock  and  preference  shares  of  Vickers.  Ltd.,  states  that 
while  the  books  of  tlie  company  for  1920  are  practically  complete  as 
far  as  ordinary  transactions  are  concerned,  there  arc  still  outstanding 
questions  with  Government  departments  of  such  importance  that  it  is 
not  yet  possible  to  ijresent  final  accounts  for  the  year. 

The  directors  of  Stewarts  &,  Lloyds,  Ltd.,  recommend,  after  setting 
aside  £70,000  for  depreciation  and  after  making  provision  for  estimated 
liability  for  taxation,  a  dividend  on  the  deferred  shares  of  2s.  and  a  bonus 
of  Is.  per  share  for  the  past  year  ;  on  the  deferred  (lOs.  paid)  6d.  and 
bonus  of  3d.  ;  and  on  deferred  issued  in  exchange  for  shares  in  Alfred 
Hickman  Is.  and  bonus  of  6d.  per  share,  all  free  of  tax  ;  placing  £150  000 
to  reserve,  £10  000  to  employees'  benefit  reserve,  carrying  forward 
£110  000. 

During  the  past  year  the  Newmarket  Electric  Light  Company, 
Ltd.,  connected  the  equivalent  of  3  241  33-W  lamps  to  the  mains, 
making  the  total  38  933  lamps.  The  gross  profit  for  the  year  was 
£2  952  18s.,  compared  with  £2  351  5s.  in  the  previous  year,  which,  after 
providing  for  debenture  interest  (£710)  and  adding  £303  brought  forward, 
leaves  £2  546.  The  directors  recoramenrl  that  a  dividend  of  £3  per  cent, 
be  declared,  that  £1  500  be  carried  to  reserve  for  renewal  of  plant,  and 
that  the  balance  of  £249  be  carried  forward. 

The  report  of  Browett,  Lindley  &  Company,  Ltd.,  for  1920  states 
that,  after  deducting  £2  399  for  debenture  and  bank  interest,  writing 
off  £4  292  for  depreciation,  ami  making  provision  for  income  tax,  the 
net  profit  is  £8  094,  which,  with  £9  484  brought  forward,  makes  £18  178. 
The  year's  dividend  on  the  six  per  cent,  preference,  and  a  further  rlividend 
of  6  per  cent,  on  preference  on  account  of  arrears  absorbed  £6  000.  A 
dividend  of  8  per  cent,  on  the  ordinary  shares  (against  12  per  cent,  in 
previous  year)  required  £3  000,  leaving  £9  172  to  carry  forward. 

The  profit  earned  by  the  Waste  Heat  &  Gas  Electrical  Generating 
St.ations,  Ltd.,  in  the  year  ended  Jan.  31,  after  deducting 
administration  expenses,  was  £34  439  (against  £39  626  in  previous 
year).  The  directors  have  transferred  to  reserve  £14  000  (£1  3500),  and 
after  adding  amount  brought  forward  (£1  764)  the  amount  available  is 
£38  203  (£43  464).  The  "directors  recommend  that  a  dividend  be 
declared  at  the  rate  of  8  per  cent,  for  the  year  (£25  600),  of  which  2J 
per  cent,  was  paid  in  August  last,  leaving  £12  603  to  be  carried  forward. 

The  following  companies  will  be  Struck  off  the  Register  of  Joint 
Stock  CourpANiES  unless  cause  to  the  contrary  is  shown  before  May  22  : 
Bourne  End  Electric  Installation  Co.,  Cold  Light  (Dussaud  Processes), 
Goddard,  Massey  &  Warner,  Indian  Railless  Traction,  International 
Electric  Railways  &  Water  Power  Syndicate,  Kamm's  Zerograph  Syn- 
dicate (1905),  Northern  Power  Syndicate,  Page's  Engineering  Weekly, 
P-a-y-e  (London)  Syndicate,  Premier  Electric  &  Hardware  Company, 
Radium-Uranium  Syndicate,  Railway  &  Tramway  Advertising  Conces- 
sions, Richardson's  Turbine  Company. 

At  the  recent  meeting  of  the  Hastings  &  District  Electric  Tram- 
ways Company,  Mr.  George  Kitchin  stated  there  was  an  increase 
of  £20  786  over  the  previous  year  in  the  traffic  receipts,  mainly 
due  to  the  rise  in  fares,  as  they  carried  1  304  630  fewer  passengers  than 
in  1919.  The  extra  expenses  "amounted  to  £15  538.  power  expenses 
showing  an  increase  of  £6  192  and  traffic  expenses  of  £5  830.     After 
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allowiii;;  {i)r  ])aymeiit  of  intci-cst  mi  ilrbriituiv  stcnU  ai\(l  loans.  &<•., 
the  availnlilr  biilmui'  \ViV<  £10  UOO.  Tlicy  proposc-d  to  place  tS  000  to 
depreciation  account,  to  ])ay  the  pivfeivncc  shareholders  the  full 
dividend  of  ti  percent,  for  1920,  and  1}  iwrcent.  on  account  of  the  arrears 
for  19ly  and  to  carry  forward  the  balance  of  ill'.t'J  17s.  9d. 

Mr.  Chas.  Ker,  who  presided  over  the  annual  meeting  of  the  Ci.YDK 
Vaui.ev  Electric  Powkk  Companv  last  week,  referred  to  the  effect 
on  tile  company's  business  of  the  hiyli  price  of  coal,  which  a<'i'ounted 
for  over  GO  per  cent,  of  the  total  cost  of  ]>roduction.  That  ilid  not 
affect  the  company  directly  so  seriously  as  it  niiiiht  ap]x>ar.  as.  owing 
to  their  sliding  scale  of  charges,  they  were  enabled  to  (lass  on  a  certain 
proportion  of  the  increase  to  tile  customers,  but  the  cITect  of  the  high 
price  of  coal  on  industry  generally  tended  to  restrict  the  output  of 
electricity.  In  his  opinit>n,  there  could  be  no  real  pixisperity  in  industry 
until  the  price  of  coal  became  more  normal.  He  also  referred  to  the 
heavy  bui-den  of  ta.xation.  In  view  of  the  high  cost  of  pi-oduction,  the 
profit  for  the  year  was  most  satisfactory,  and  the  contracts  for  supply 
showed  an  increase  during  the  year  of  11  307  il.r.  and  connections  to 
mains  an  increase  of  8  !).'>4  h.p. 

The  directors  of  the  iNTERXATioNAt.  Aitomatic  Telephone  CoMrANV, 
Ltd..  ix-port  that  for  the  ten  months  ended  Dec.  31.  1920.  the  profit  was 
£11  778,  and  after  (laying  directors'  fees  and  the  dividend  on  the  pre- 
ference shares  (£11  144),  the  balance  £(131  is  to  be  carried  forwanl.  The 
activitii's  of  the  allied  company  (the  .Automatic  Telephone  Mfg.  Com- 
pany) during  the  past  year  have  been  largely  devoted  to  the  reorganisa- 
tion of  tlu'ir  works  and  personnel,  necessary  to  attain  (juantity  production 
of  automatic  tele|ilione  ajiparatus  to  cope  with  the  large  foreign  orders 
received  nmlcr  the  manufacturing  contract  entered  into  on  the  formation 
of  the  Intcniational  Company  in  March  last.  Con.sc(|iiently,  the  actual 
output  of  completed  work  was  i-estrictcd,  although  a  lari'e  amount  of 
wtirk  has  been  done  towards  the  fultilment  of  the  orders  on  hand. 

The  pnitit  of  the  Avtom.^tic  Telki'Hone  Company.  Ltd..  for  the 
year  19l'0  was  £15  370,  plus  £9  341  brought  in.  making  £24  711. 
D.'ducting  directors'  fees  (£2  8.50),  depreciation  on  patents,  goodwill. 
pla-it,  &c.  (£3  000),  dividend  on  preference  shares  (£12  000),  there  is  a 
balance  to  carry  forward  of  £(>S()I.  ActiWties  during  the  year  have 
been  chiefly  devoted  to  sp.'cial  moa.sures  necessary  to  give  effect  to 
the  agreement  with  the  International  Autoraatio  Telephone  Company 
for  promotion  of  overseas  sales  of  Strowger  automatic  telephone 
apparatus.  Orders  of  considerable  value  have  resulted  from  the 
alliance,  and,  to  cope  with  thes?,  extensive  additions  to  personnel  have 
been  necessitated.  Much  productive  work  hal  been  accomplished 
against  automatic  telephone  contracts,  but  mannfacturing  period  was 
too  limited  to  enable  any  appreciable  volume  of  this  work  to  be  converted 
into  sales.  For  this  reason,  coupled  with  heavy  development  expenses, 
the  profits  will  not  allow  of  a  dividend  on  the  ordinary  shares. 

The  chairman  of  the  LrvERrooL  District  Lichtixg  Company,  Ltd. 
(Mr.  Chas.  McLaren)  stated  that  last  year's  turnover  jirofits  and  the  out- 
put of  electricity  had  est.iblished  records.  The  turnover  had  advanced 
from  £1.5  734  in  1919  to  £21  400,  an  incre£ise  of  3tj  per  cent.,  on4ng  to 
the  large  amount  of  new  business  obtained  during  the  past  year. 
The  profits  increased  from  £.5  983  in  1919  to  £7  221  in  1920.  or  20  per 
cent.,  and  the  units  sold  had  advanced  from  596  631  to  720  171,  or  20 
per  cent.  The  working  costs  had  increased  by  id.  per  unit,  due  to 
increased  price  of  coal.  The  gross^  profit  was  £6  640.  Deducting  depre- 
ciation (£1  252)  and  interest  on  special  account  (£427)  there  was  a 
balance  of  £4  960,  out  of  which  the  directors  recommended  a  dividend 
at  the  rate  of  5  jier  cent,  per  annum,  £2  000  being  added  to  reserve. 
A  large  number  of  new  houses  were  being  built  in  the  neighbourhood 
of  Blundellsands  and  Crosby,  all  of  which  required  electricity  for  lighting, 
heating  and  other  purposes.  In  order  to  supply  those  a  considerable 
quantity  of  new  cable  would  have  to  be  laid,  and  their  engineer  reported 
that  extra  plant  would  be  needed  in  the  generating  station  at  Waterloo. 

The  chairman  of  the  Paka  Electric  Railway's  &  Lighting  Co.mpany', 
Ltd.  (Mr.  Follett  Holt)  explained  at  the  recent  meeting  of  shareholders 
that  owing  to  the  fall  in  exchange  the  directors  had  decided  to 
reduce  the  dividend  from  8  per  cent,  to  6  per  cent,  for  the  past  year. 
They  had  carried  £10  000  to  the  general  and  contingencies  reserves  and 
a  further  £10  000  to  depreciation  reserve.  The  reserves  (over  £200  000) 
had  been  used  for  the  development  of  the  company's  property  on  capital 
account,  and  the  shareholders  had  not  been  asked  to  provide  anj-  addi- 
tional ca])ital  for  a  great  number  of  years.  Last  year  the  capital  expendi- 
ture was  £10  212,  and  was  employed  in  extensions  of  the  lightingsystem, 
including  part  of  the  cost  of  building  the  transmission  line  to  the  village 
of  Pinheiro.  The  local  gross  receipts  were  slightly  less  than  those  of  the 
year  before,  chiefly  owing  to  certain  concessions  made  both  for  public  and 
private  lighting.  During  the  latter  part  of  the  year  traffic  returns  were 
^  less  satisfactory,  due  to  tjie  unfortunate  state  of  the  rubber  market,  on 
which  the  prosperity  of  the  City  of  Para  was  largely  dependent.  The 
condition  of  the  rubber  market,  chiefly  governed  by  the  Eastern  plantation 
rubber,  was  critical,  and  there  was  little  doubt  that  the  year  1921  would 
put  the  commercial  endurance  of  the  Amazon  Valley  to  a  severe  test. 

The  gross  receipts  for  year  ended  Nov.  30,  1920,  decreased  from 
£299  282  to  £296  897  ;  operating  expenses  incre-ased  from  £152  779  to 
£175  032  ;  net  revenue  earned  in  Para,  after  allowing  for  loss  on  exchange, 
was  £112  124,  against  £129  383.  Adding  interest,  transfer  fees,  &c. 
(£53  46),  and  deducting  provision  for  income  tax  and  other  charges 
and  London  office  exjienses  (£19  845),  debenture  interest  and  sinking 
fund  (£38  500),  there  remains  £59  125  (against  £79  206),  plus  £21931 
brought  in.  After  making  provision  for  depreciation  and  renewals,  Sec, 
a  final  dividend  of  3  per  cent,  (less  tax)  on  the  ordinary  shares  (making 
6  per  cent,  for  the  year)  was  declared,  carrying  forward  £18  157. 


In  moving  the  adoption  of  the  ivport  and  accounts  at  the  annual 
meeting  of  I'isciiiN.  .Idh.nson  &  Company,  Ltd.,  last  week,  the  chair- 
man (Mr.  Edward  Uobson)  referred  to  the  very  satisfactory  n'sults 
obtained  from  the  past  year's  trading,  in  spite  of  the  difficult  trading 
conditions  that  had  develo])edin  the  latter  months  of  the  j'ear.  The  net 
result,  after  jinividing  for  all  expenses,  dejireciation  and  taxation,  showed 
a  net  iirofit  of  £72  2S2,  which,  added  to  £4  642  brought  forward,  gave  au 
available  balance  of  £76  924.  After  paying  15  per  cent,  on  the  ordinary 
shai'cs(le.ss  tax)  there  remained £29  OSS.  which  the  chairman  n-com mended 
Ix'  disposed  of  by  the  allocation  of  tlO  000  to  re'Serve,  £S  .500  to  be  written 
off  preliminarj'  expenses  of  the  new  capital  issue,  and  to  carry  fonvard 
£10  588.  Doing  a  very  extensive  business,  such  as  they  were,  it  was 
necessary  to  carry  extensive  stocks,  and  although  on  some  commitments 
there  had  been  fairly  substantial  depreciation  in  the  latter  months  of  the 
year,  the  directors  had  adopted  the  sound  course  of  writing  down  the 
trading  stocks  to  current  market  ])rices.  which  placed  their  business  in 
a  very  strong  position  to  withstaml  what  remained  of  the  pre'sent  trade 
depression.  During  the  year  the  conijiany  had  extended  its  oiH-rations 
in  every  market  of  the  world,  and  in  output,  volume  of  sales  and  net 
profits  the  re'sults  constituted  a  record.  Arrangements  have  been  com- 
pleted for  substantially  increasing  the  production  at  their  several  factories, 
and  they  were  now  in  a  position  to  deal  very  efficiently  with  a  much 
greater  volume  of  business  than  ever  before.  Their  sales  organisation 
had  also  been  con.solidated  and  extended  in  every^  direction,  and  they 
were  now  in  an  excellent  position  to  give  a  service  for  their  extensive 
variety  of  products  that  could  be  equalled  by  few  companies  in  Europe. 

Mr.  J.  H.  Armstrong  presided  over  the  annual  meeting  of  the  Xew- 
cASTLE-rpoN-TYNK  Electric  SiPPLY  Co.MPANY.  LTD.,  last  week,  and 
moved  the  adoption  of  the  annual  rei«)rt  and  accoiuits.  He  announced 
that  he  proposed  to  re'tire,  and  Mr.  K.  P.  Sloan.  ('. B.E..  would  succeed 
him  as  chairman  and  managing  director. 

Mr.  81oan  explained  the  financial  position,  and  stated  that  the  year 
under  review  had  been  one  of  considerable  progress,  but  it  had  also  been 
one  of  anxiety  and  difficulty.  In  the  early  part  of  the  year  the  trade  of 
the  district  w"as  much  affected  by  the  moulders'  strike,  and  in  October 
business  was  seriously  handicapped  by  the  miners'  strike.  They  were 
disa])pointed  in  theiranticipation  that' during  the  latter  part  of  the  year 
they  would  get  some  revenue  benefits  from  the  new  generating  jilant 
at  the  new  station  on  the  River  Tees  and  at  Dunston  jiower  station.' 
Further  sections  of  plant  at  both  stations  w^ould.  however,  be  brought 
into  operation  shortly,  so  that  before  long  the  cause  of  anxiety  should  be 
removed.  During  the  year  the  connections  to  their  system  amounted 
to  25  203  ii.p.,  and  with  the  connections  made  in  the  Cleveland  area,  an 
additional  16  846  ii.p.,  the  total  was  42  049  h.p.  They  had  thus  created 
a  record — the  previous  maximum  being  in   1913.  when  the  total    was 

39  920  H.p.  The  years  profit  was  £392  (543.  or  £144  449  in  excess  of 
that  for  1919  (a  verv  disappointing  year),  and  an  excess  of  £50  249  over 
1918.  The  additional  capital  exiienditure  (£475  459)  had  been  incurred 
largely  on  power  station  buildings,  machinery  and  electrical  instniraents, 
&e.  The  programme  of  extensions  at  Carville  power  station,  which  had 
been  in  hand  for  manv  years,  had  been  completed.  That  power  station 
had  a  capacity  of  over"  130  000  h.p.,  and  was  the  largest  generating  station 
in  operation 'in  the  United  Kingdom.  During  the  current  year  they 
would  rea])  considerable  benefit  from  the  operation  of  the  new  generating 
plant  in  the  Tees  and  Dunston  stations.  They  had  on  hand  at  present 
additional  applications  for  connection  to  their  system,  representing  over 
70  000  H.P..  and  although,  nowadays,  there  was  a  considerable  lapse  of 
time  between  a  request  for  supply  "and  the  revenue  earning  stage,  they 
hoped  to  get  some  benefit  during  the  current  year  as  a  result  of  their 
large  order-book. 

NeM^  Companies. 

The  following  list  is  compiled  from  information  supplied  to  us  by 
Messra.  Jordan  &  Sons,  Ltd.,  (Company  Registration  Agents,  Chancery- 
lane,  London,  W.C.  2  : — 

C.  F.  ELWELL    LTD.      (173,566.)— Reg.  March  6.  capital  £.50  000  in 

40  000  A  ordinary  and  10  000  B  ordinary  £1  shares,  to  acquire  benefit  of 
inventions  connected  with  radio  telegraphy  and  telejihony  and  develop 
and  work  same.  Directors  :  J.  H.  Scrutton  (chairman).  B.  Binjon.  C.  J. 
Elwell,  and  B.  C.  Mittell.  Private  company.  Reg.  office  :  12,  Craven 
House.  Kingsway,  W.C.  2. 

FOGDEN'S  ELECTRIC  COMPANY.  LTD.  (173  508.)— Reg.  March  4, 
capital  £2  00  I  in  £1  shares,  to  cany  on  business  of  electricians,  electrical, 
mechanical,  sanitarv,  gas  and  water  engineers.  Directors :  Bertha 
Fogden,  Blanche  Fogden  and  A.  F.  Wilson.  Reg.  office  :  23,  The 
Breiadway,  Leigh-on-Sea,  Essex. 

HENR-?  ROGERS  ENGINEERING  COMPANY,  LTD.  (173  531.)— Reg. 
March  5,  capital  £30  OOO  in  £1  sliares.  to  carry  on  business  of  marine, 
aviation,  electrical,  motor  and  general  engineers.  Directors  :  L.  H. 
Twentyman,  H.  E.  Twentyman  and  A.  H.  twentyman.  Regd.  office  : 
Union-street.  Wolverhampton. 

MACQUEEN'S  STANDARDISED  ALUMINIUM  ALLOYS,  LTD.  (173553.)— 
Reg.  March  7,  capital  £100  in  £1  shares,  to  acquire  the  sole  manufac- 
turmg,  utiUsing  and  selling  rights  of  a  perfected  process  of  standardising 
the  alloys  of  aluminium.  Dire-ctors :  L.  E.  MacQueen  and  L.  A. 
MacQueen.     Reg.  office  :   267,  High  Holborn,  W.C.  1. 

WSE  LIGHTING,  HEATING  &  POWER  COMPANY.  LTD.  (173  525.)— 
Reg.  JIarch  4.  capital  £5  OOv)  in  £5  shares,  to  light  with  gas,  electricity, 
oil'or  other  illuminating  means,  the  roads  and  houses  in  Wye,  Kent. 
Directors  :  J.  P.  Sharpies,  J.  Long  and  S.  D.  F.  Hanvood.  Reg.  office  : 
7,  Bank-street,  Ashford,  Kent. 
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The  Electrical  Trades'  Directory. 

The  Thirty-ninth  Edition  of  The  Electrician  Electrical  Trades 
Dii'ectori'  and  Handbook,  commonly  Tinown  as  the  "  Big  Blue  Book," 
is  now  available,  and  its  contents  have  undergone  careful  revision.  The 
Handbook  Section  contains  much  useful  technical,  commercial,  legal 
and  other  information,  including  a  number  of  eleotrotechnical  tables 
and  data,  particulars  of  resistance  materials,  electricity  supply  cables, 
wire  gauges,  aluminium  data,  notes  on  illumination,  periods  allowed  for 
repayment  of  municipal  loans  for  electricity  supply,  interest  and  sinking 
fund  tables,  &:c.  Particular  are  given  of  the  work  of  the  British  En- 
gineering Standards  Association,  the  International  Electrical  Com- 
mission, the  list  of  International  Symbols,  the  Imperial  Ohm,  Ampere 
and  Volt,  the  Standardisation  Rules  of  the  British  Electrical  and  Allied 
Manufacturers'  Association,  details  of  the  Import  Duties  leviable  on 
electrical  macliinery  in  the  British  Dominions  and  Colonies  and  in  foreign 
countries,  lists  of  trade  commissioners  and  commercial  correspondents 
abroad,  &c. 

The  telegraphs  and  telephones  section  contains  the  International 
Telegraph  Convention,  particulars  of  the  work  of  the  International 
Telegraph  Bureau,  the  International  Service  Regulations,  statistics  of 
the  submarine  cables  and  landlines  of  the  world,  means  of  telegraph 
communication  between  Great  Britain  and  other  parts  of  the  world, 
telegraph  tariffs,  the  world's  cable-laying  fleet,  the  International  Radio- 
Telegraph  Convention,  British  Wireless  Telegraph  Regulations,  wireless 
telegraphy  on  ships,  international  call  signals  and  the  law  relating  to 
telegraphs  and  telephones.  Particulars  are  also  given  of  British, 
Colonial  and  Foreign  Electrical  Engineering  and  Scientific  Societies, 
the  names  of  the  professors  and  teachers  of  engineering  and  scientific 
subjects  in  the  universities,  university  colleges  and  technical  schools, 
the  chief  officials  of  the  engineering  and  technical  sections  of  British, 
Colonial  and  Foreign  Government  Departments,  tlie  Rules  of  the  In- 
stitution of  Electrical  Engineers  relating  to  electric  wiring  and  the 
electrical  equijiment  of  sliips.  A  special  feature  of  the  Handbook  Section 
is  a  full  digest  of  the  law  of  electricit)'  supply  and  electric  traction,  and 
the  new  issue  of  the  book  incorporates  the  numerous  changes  made  by 
the  Electricity  Supply  Act  of  1919.  It  also  gives  the  latest  forms  of  the 
regulations  and  orders  of  the  Ministry  of  Transport  and  the  Electricity 
Commissioners  relating  to  electricity  supply. 

In  the  British  Aljihabetical  Division  of  the  Directory  are  included  the 
names,  descriptions  and  addresses  of  everj'one  engaged  in  or  connected 
with  the  electrical  and  allied  trades,  while  the  Classified  Section  contains 
full  lists  of  the  firms  and  persons  engaged  in  the  manufacture  or  supjjly 
of  electrical  plant  and  apparatus.  The  Colonial,  European,  Asiatic  and 
African,  Central  and  South  American  and  United  States  Di\-isions  are 
arranged  in  a  similar  manner,  and  there  is  also  a  useful  list  of  telegraphic 
addresses  of  firms  in  the  British  Division.  The  published  price  is  25s. 
net,  and  copies  may  be  obtained  from  Messrs.  Benn  Bros..  Ltd.,  6  and  8, 
Bouverie-streel,  Fleet-street,  E.C.4. 


Prices  o£  Metals, 

Copper — 

Best  selected per  ton 

Electro  Wirebars      ...       ,, 

H.C.  wire,  basis    per  lb. 

Sheet 

Phosphor  Bronze  Wire  {Telephone) — 
Phospho  r-  bronze 

wire,  basis    ,, 

Brass  60/40—- 

Rod,  basis    

Sheet,  basis   „ 

Wire,  basis  ,, 

Pig  Iron — 

Cleveland  Warrants    .    per  ton 
Galvanised         steel 
wire, basis  8  SWG 

Lfail   Pig- 
English     

Foreign  or  Colonial ...       ,. 

Tin- 
Ingot „ 

Wire,  basis  per  lb. 


Chemicals,  &c. 

Tuesday,  March  29. 


Price. 
£70  10     0 
£73     0     0 

Os.  llfd. 

Is.  O.U.  " 


Inc. 
£2  0 
£1  10 
Os.  OJd. 


Dec. 


Is.     3|d.  Os.     OJd. 

Os.  8Jd.  — 
Is.  ISd.  — 
Is.     Ud.         — 

£7   1.5     0         — 

£29     0     0         — 

£21   10     0  £1   10     0 

£20     5     0  £1     5     0 

£165  15    0  £9     5    0 

2s.     3id.  Os.     IJd. 


Copper  Sulphate, — Per  ton  £32  lOs. 
Boric  Acid    (Crystals). — Per    ton 

£74. 
Sodium  Bichromate. — Per  lb.  lod. 
Sodium  Chlorate. — Per  lb.  5d. 


Salammoniac. — Per  cwt.  100s.-95s. 

Sulphur  (Flowers).— Ton  £14  10s. 

„      (Roll-Brimstone). — Per  ton 

£14  10.S. 

Sulphuric    Acid    (Pyrites,   168)°.- 

Per  ton,  £9  17s.  6d. 

The  metal  prices  are  supplied  bv  British  Insulated  &  Helsby  Cables, 

Ltd. ^ 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician'  "  are  at  8,  Bouverie  Street,  London,  B.C.  4.  Telegrams  : 
Be.nbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  linen). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Hates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 


Forty  Years  A^o. 

(The  Electrician,  April  2,  1881.) 

The  City  and  Guilds  Technical  College. — Prince  Leopold  has 
consented  to  laj'  the  foundation  stone  of  the  City  and  Guilds  of  London 
Technical  College,  in  Finsbury. 

The  Society  of  Arts.- — Mr.  W.  H.  Preece  read  a  Paper  before  the 
members  of  this  Society  on  Wednesday,  on  "  Recent  Advances  in  Electric 
Lighting."     We  hope  to  find  room  for  this  lecture  in  an  early  number. 

The  Society  of  Telegraph  Engineers  and  of  Electricians.-:- 
At  the  next  meeting  of  this  Society,  which  is  fixed  for  the  14th  inst., 
a  Paper  will  be  read  by  Mr.  St.  George  Lane  Fox  on  the  subject  of 
"  Electric  Lighting." 

To  Our  Friends  Abroad. — The  enlargement  of  this  journal,  which 
commences  with  the  pre.sent  number,  seems  a  suitable  occasion  for 
again  inviting  our  readers  at  foreign  stations  to  favour  us  with  any 
pieces  of  intelligence  that  may  be  of  interest  to  readers  stationed  else- 
where. The  Electrician  circulates  ■  in  every  quarter  of  the  globe, 
and  we  desire  not  only  to  publish  the  best  home  news  relating  to  the 
progress  of  electrical  science,  but  also  such  general  news  as  may  have  a 
special  interest  for  cable  comijanies'  clerks  wherever  they  may  be  situated. 
From  gentlemen  in  charge  of  technical  departments  we  shall  always 
be  glad  to  receive  contributions.  The  opportunities  for  observation  of 
electrical  phenomena  at  foreign  stations  are  quite  exceptional,  and  the 
results  would  often  be  esteemed  of  great  value  here.  No  more  suitable 
medium  for  publicity  exists  in  this  country  than  the  pages  of  The 
Electrician. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  The  Cabinet  Maker  "  :  "  The  Wholesale  Furniture  Exhibition  "  ; 
"  Ireland  and  the  Furnishing  Trade  "  ;    and  "  Practical  Polishing." 

"  Chemical  Age  "  :  "  Materials  of  Construction  used  in  a  Chemical 
Works  "  (1),  by  Geo.  B.  Jongs,  A.M.Inst.C.E.;  A.I.C.,  and  "  The  World's 
Petroleum  Supplies." 

"  Farm  and  Home  "  :  "  Hedge-Clearing  and  Stump  Extraction  "  ; 
"  An  Easter  Opportunity."  ;  and  "  How  I  secured  a  Holding,"  by  Ex- 
Service  Man. 

"Fruit-Grower":  "Control  of  the  Carrot  Fly"  ;  "The  >fational 
Fniit  Show  "  ;  and  "  Echo  of  the  Hull  Conference,"  by  F.  R.  Ridley. 

"Hardware  Trade  Journal'':  "The  Electro-plate  Department"; 
"  The  Cost  of  Light  Castings  "  ;    and  "  Gunmetal  and  Its  Capabilities." 

"  Gardening  Illustrated  "  :  "  Hardy  Spring  Treatment  of  Ferns  "  ; 
"  Rotation  of  Vegetable  Crops";  and  "  Watercress  for  Small  Gardens." 


Arrangements  for  the  Week. 

FRIDAY,  April  1st  (to-day.) 

Junior  Institution  of  Engineers. 
7.30  p.m.     At    39,    Victoria-street.    London,    S.W.     Lecturette   on 
"  Pneumatic  Conveyors,"  by  Mr.  M.  Jennings. 

SATURDAY,  April  2nd. 
Midland  Institute  of  Mining,  Civil  and  Mechanical  Engineers. 
2.15  p.m.  At  the  Danum  Hotel,  Doncaster.  Paper  on  "  Electric 
Haulage  and  the  Elimination  of  Pit  Ponies,"  by  Mr.  S.  Diggle  ; 
"  Firedamp  Explosions,"  by  Prof.  R.  V.  Wheeler ;  Abstract  of 
the  No.  1  Memo,  of  the  Miners'  Lamp  Committee,  by  Prof.  F.  E.- 
Armstrong ;  and  "  Metering  of  Comj>ressed  Air,"  by  Mr.  J.  L. 
Hodgson. 

MONDAY,  April  4th. 

Institution  of  Electrical  Engineers — Western  Centre. 
6  p.m.     At  the  Public  Librai-y.  Alexandra-road,  Swansea.     Lecture 
on  "  The  Commercial  Ap))hcation  of  Variable  Speed  Motors," 
by  Dr.  S.  P.  Smith. 

TUESDAY.  April  5th. 

iNSTiTtTTioN   OP  Civil  Engineers. 
5.30  p.m.     At  Great  George-street.  London,  S.W.     Paper  on  "  Air- 
ship Sheds  and  their  Erection,"  by  Mr.  L.  H.  Larmuth. 

WEDNESDAY.  April   6th. 

Iron  and  Steel  Institute. 
3  p.m.     At  the  Institution  of  Mechanical  Engineei-s,  Storey's  Gate, 
London,  S.W.     Cieneral  discussion  on  "  Failure  of  Metals." 
Institution \  OF  Electrical  Engineers — North-Western 

Centre. 
7.30  p.m.     At  the   Municipal  College  of  Technology,  Manchester. 
Popular  lecture  on  "  Developments  in  Wireless  Telegraphy  and 
Telephony,"  by  Prof.  E.  W.  Marchant. 

THURSDAY,  April  7th  . 

Institution  of  Electrical  Engineers. 
6  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 
London,    S.W.     Paper   on    "  Some    Recent   Developments   in 
Steam  Turbine  Practice,"  by  Mr.  K.  Baumann. 

FRIDAY,  April  8th. 

Physical  Society. 
5  p.m.  At  the  Imperial  College  of  Science,  South  Kensington, 
London,  S.W.  Papers  on  "  A  New  Registering  Microphoto- 
meter,"  by  Dr.  W.  J.  H.  Moll ;  "  The  Examination  of  the 
Structure  "of  Crj'stals  in  the  form  of  Powder  by  Means  of  the 
lonisation  Spectrometer,"  by  Sir  William  Bragg,  K.B.E., 
F.R.S.  ;  and  "  A  Balance  Method  of  Using  the  Quadrant 
Electrometer  for  the  Measurement  of  Power,"  by  Mr.  H.  Parry. 
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Notes. 


The   Institution   and  its   Council. 

On  another  page  of  this  i.s.sue  will  be  found  the  naiue.s  of  the 
official  nominees  for  those  vacancies  on  the  Council  of  the 
Institution  of  Electrical  Engineers  which  will  occur  on  Sep- 
tember 30th  ne.xt.  Mr.  J.  S.  Highfield  is  put  forward  for  the 
office  of  president  and  Prof.  E.  W.  Marchant  and  Mr.  C.  C. 
Paterson  for  the  two  vacancies  in  the  ranks  of  the  vice- 
presidents,  Mr.  A.  A.  Campbell  Swinton  being,  of  course, 
left  to  work  out  the  rest  of  Mr.  S.  L.  Pearce's  term.  Six 
nominees  are  suggested  for  the  four  vacancies  among  ordinary 
members  of  Council  and  two  for  the  two  vacancies  in  the 
associates  section.  The  influence,  therefore,  which  the  ordinary 
member  can  exert  on  the  constitution  of  the  Council,  an 
influence  which  we  are  told  is  the  best  way  in  which  the  wishes 
of  the  profession  and  industry  can  make  themselves  felt,  is 
both  relatively  small  and  rather  less  than  usual,  unless,  of 
cour-se,  opposing  nominees  are  put  forward  under  the  authority 
of  Article  50  of  the  Articles  of  Association. 


The  New  President  and  the  Vice-President  Question. 

The  «-ii'cti()M  of  a  president  with  such  a  wide  knowledge  of 
the  intricacies  of  electricity  supply  as  Mr.  Highfield  will  be 
welcomed  at  this  juncture.  His  experience  in  this  field 
should  be  of  the  greatest  value  to  the  Institution,  and  we 
look  forward  to  his  having  a  very  successful  year  of  office. 
The  nomination  of  Prof.  E.  W.  Marchant  and  Mr.  C.  C. 
Patersox  raises  once  again  the  question  to  which  we  referred 
last  year  of  the  recruitment  of  vice-presidents.     Both  these 


gentlemen  are  at  present  serving  on  the  Council  as  ordinary 
members,  so  that  their  promotion  enables  their  experience  and 
advice  to  be  retained  for  a  further  period.  This  is  one  side  of 
the  picture.  On  the  other  hand,  when  their  term  of  office  as 
vice-president  expires  they  mu.st  either  proceed  to  a  still  more 
exalted  position,  as  Mr.  Highfield  has  done,  or,  as  is  more 
probable,  since  only  one  vacancy  for  president  occurs  each  year, 
they  must  join  that  ever  increasing  band  of  vice-presidents 
who  have  suffered  partial  eclipse.  This  is  not  a  good  arrange- 
ment for  the  Institution,  and,  as  we  have  pointed  out  before, 
it  would  be  better  for  the  selection  of  names,  which  must 
of  necessity  occur,  to  be  made  from  members  of  Council  and 
not  from  the  vice-presidents.  We  should  like  to  see  the  status 
of  the  vice-presidency  raised  to  a  higher  level,  and  to  be  a 
direct  stepping-stone  to  the  presidential  chair.  Again,  a 
period  of  years  should  elapse  between  one  term  of  service  on 
the  Council  and  the  next.  Only  in  this  way  can  representation 
be  spread  over  as  large  a  number  of  members  as  possible. 
These  criticisms  are,  we  hasten  to  add,  put  forward  in  no 
personal  spirit,  and  we  quite  unreservedly  congratulate  Prof. 
Marchant  and  Mr.  Paterson  on  their  well-deserved  isro- 
motion,  a  promotion  which  is  not  only  an  honour  to  themselves, 
but  a  reflected  glory  to  the  Institution. 


A   Bolder  Policy. 

We  are  glad  to  see  among  the  nominees  for  vacancies  for 
ordinary  members  of  the  Council  a  number  of  fresh  names. 
We  hope  that  this  is  an  indication  of  the  adoption  of  that 
bolder  policy  which  we  have  often  advocated  of  infusing  new 
blood  into  the  governing  body.  Among  these  new  names  are 
Col.  H.  E.  O'Brien,  Mr.  A.  Page,  Mr.  T.  RoLESand  Capt.  H. 
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J.  Round,  thougli  Mr.  Roles  has  already  served  on  the  Council 
as  the  chairman  of  a  local  section.  They  represent  a  variety 
of  interests  which  is  all  to  the  good,  but  what  will  happen  if  the 
Council  (including  Mr.  Page)  falls  out  with  the  Electricity 
Commissioners  (including  Mr.  Page)  ?  Of  the  other  two 
members  nominated  for  these  vacancies,  Mr.  S.  Evershed 
will  generally  be  welcomed,  as  an  elder,  if  not  an  older,  brother, 
while  Mr.  A.  L.  C.  Fell  will  not  unlikely  secure  election,  not 
only  on  personal  grounds,  but  as  a  representative  of  a  section 
of  the  industry  which  is  now  passing  through  a  very  anxious 
and  trying  time.  But  a  more  important  matter  than  the  names 
and  qualifications  of  the  nominees  for  the  Council  is  the  interest, 
or  lack  of  interest,  which  the  members  take  in  the  election.  It 
is  encouraging  to  find  that  this  interest  is  increasing  year  by 
year,  but  it  is  still  small  compared  with  what  it  should  be. 
We  hope  that  on  this  occasion  a  very  much  larger  percentage 
of  the  members  than  heretofore  will  take  the  trouble  to  send 
in  their  ballot  papers.  One  other  little  matter  :  Is  it  really 
necessary  to  send  out  the  nomination  paper  at  the  latest 
possible  legal  moment  ?  It  creates  an  appearance  of  evil 
which  is  unwise  in  these  democratic  days. 


•♦A  Plague  on  Both  Your  Houses." 

The  general  pubUc  is  inclined  to  the  view  that  it  ought  not 
to  have  happened  and  to  exclaim  with  Mercutio  '"  A  plague 
on  both  your  houses."  "  It,"  of  course,  is  the  situation  in 
the  coal  industry,  describe  it  how  we  may,  whereby  our 
vitally  necessary  supplies  of  fuel  have  been  cut  ol!  in  order, 
if  we  understand  Mr.  Hodges  aright,  to  ensure  a  supply  of 
cheap  coal  without  reducing  present  wages.  For  ourselves, 
and  we  are  sure  we  speak  for  the  electrical  industry,  we  should 
like  to  see  this  paradox  translated  into  hard  fact.  Unfor- 
tunately, hard  facts  do  not  square  with  rhetoric,  whether 
Mr.  Hodges'  or  anybody  else's  ;  and  we  are,  therefore,  certain 
that,  whatever  the  outcome  of  the  miners'  present  policy  is,  it 
will  not  reflect  much  of  that  altruism  towards  the  public  which 
has  recently  become  a  part  of  the  labour  leader's  stock-in- 
trade.  It  is  evident,  without  discussing  the  rights  and  wrongs 
of  the  dispute,  that  this  cessation  from  work  by  those  engaged 
in  the  coal  industry  is  yet  another  of  those  blows  in  the  back 
which  have  made  our  trade  recovery  so  slow.  The  effect  of 
that  blow  cannot  but  be  felt  for  a  long  time  not  only  by  the 
industry,  but  by  Labour  generally  and  not  least  by  the  miners 
themselves.  It  is  indeed  a  sorry  comment  on  the  intellect  of 
those  who  would  be  our  rulers,  that  not  only  does  this  cessation 
of  work  receive  no  condemnation  from  other  industrial  or- 
ganisations, but  there  are  even  to  be  found  those  who  would 
support  it  by  doing  likewise. 

The  Demands  in  Essence. 

The  miners  demand  in  essence,  though  not  in  presentation, 
is  that  they  should  be  subsidised  by  the  other  industries. 
Being  refused  this  somewhat  ingenuous  request  they  have 
withdrawn  their  labour,  though  it  is  open  to  them  to  take 
wages  on  a  lower  scale  than  those  which  they  are  at  present 
receiving,  and  so  play  their  part  in  once  more  placing  the 
industry  on  a  sound  foundation.  A  grave  fault  is,  therefore, 
theirs. "  On  the  other  hand,  the  employers'  operations  have 
been  shrouded  in  a  secrecy  which  a  few  days'  strike  is  only 
beginning  to  relieve  and  have  been  marked  by  an  absence  of 
tact  which  is  equally  deplorable.  Both  the  miners  and  the 
pubUc  should  be  told  more  and  in  a  clearer  fashion  about  the 
extent  of  the  proposed  reductions  in  wages  rates  and  how  far 
these  are  only  basic.  They  should  also  be  told  ho»v  far  each 
grade  is  effected  and  how  far  each  me^ri  has  it  in  his  power  to 


increase  the  basic  amount  he  will  receive  by  his  own  output. 
Unfortunately,  however,  we  have  not  yet  got  to  that  stage 
when  discussion  of  details  can  be  profitably  undertaken.  For 
•the  miners'  demands  for  consideration  of  the  wages  question 
on  a  national  basis  and  that  any  deficit  should  be  met  by  a 
pooling  of  profits  or  by  a  Government  subsidy  has  ruled  out 
any  calm  consideration  of  the  questions  at  issue. 


X-Ray  Dangers. 

The  recent  deplorable  succession  of  deaths  of  eminent 
radiologists  in  this  country  and  abroad  has  arrested  the  puWic 
attention.  Our  knowledge  of  the  precautions  necessary  for 
the  safety  of  the  X-ray  worker  has  been  bought  dearly.  It 
is  now  realised  that  while  such  precautions  are  successful  in 
safeguarding  the  patient,  those  precautions  are  not  always 
adequate  for  protecting  the  radiologist,  who  is  continually 
employing  the  rays.  The  dangers  arising  out  of  the  use  of 
X-rays  are  probably  not  yet  fully  known,  but  within  our 
experience  the  mischief  may  take  two  forms  :  The  long-waved 
(or  soft)  rays  may  occasion  dermatitis  or  even  cancerous 
growths  ;  the  short-waved  (or  hard)  rays  may  damage  the 
deeper,  including  the  blood-forming  organs.  Casualties 
of  the  first  type  are  now  prevented  by  the  protection  (sheet- 
lead,  lead-glass,  and  the  like)  which  forms  part  of  all  X-ray 
installations. 


The  Short  Wave  Problem. 

But  as  his  technique  has  developed,  more  especially  in  deep 
therapy, the  radiologist  has  demanded  shorter  and  shorter  wave- 
lengths, and  the  exciting  voltages  (whether  with  the  Coohdge  or 
gas  tube)  have  crept  up  from  the  neighbourhood  of  100  000 
to  the  region  of  250  000  V.  It  is  not  for  us  to  say  whether 
such  high  potentials  are  essential  to  the  radiotherapist,  but 
it  would  certainly  seem  from  recent  unfortunate  happenings 
that  the  protective  measures  have  not  kept  pace  in  most 
institutions  with  the  enhanced  penetrability  of  the  rays. 
The  conditions  were  doubtless  aggravated  during  the  war, 
when  radiologists  were  grossly  overworked. 


The    Necessity  for  Expert  Advice. 

Nevertheless  the  work  of  radiotherapy  must  not  be 
arrested  in  the  smallest  degree  ;  the  results  already  obtained 
are  too  valuable  and  encouraging  for  that.  We  would,  how- 
ever, suggest  that  most  hospitals  and  private  practitioners 
would  do  well  to  have  their  X-ray  protective  measures  reported 
on  by  some  independent  authority  of  standing,  for  example, 
the  National  Physical  Laboratory.  Not  only  protection,  but 
the  ventilation  of  operating  and  dark  rooms  should  be  gone 
into.  Very  high  voltages  bring  coronal  discharges  in  their 
wake,  and  the  air  is  being  continually  fouled  with  nitrous 
fumes.  The  difficulties  of  providing  efficient  safeguards  for 
the  health  of  the  operator  may  be  considerable,  but  there  is 
little  doubt  they  are  surmountable.  For  the  rest,  we  would 
give  our  whole-hearted  support  to  the  scheme  which  has  been 
launched  for  founding  an  X-Ray  Institute  in  London,  where 
the  many  problems  of  radiology  could  be  thrashed  out  for  the 
benefit  of  all  concerned. 


The  Key  Industries  Bill. 

Both  those  whose  political  bias  is  in  favour  of  a  tariff  and 
those  who  prefer  Free  Trade  will  view  the  two  financial  resolu- 
tions which  are  to  be  proposed  in  the  House  of  Commons 
as    a    preliminary    to    legislation    for    safeguarding    British 
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industries  from  foreifin  coin|)i'tition  with  soim-  suspicion. 
These  resolutions  will,  if  passed,  be  given  eft'ett  to  in 
this  year's  Finance  Act.  The  first  2>rovides  for  the  levying 
for  11  jjcriod  of  five  years  of  a  33 J  per  cent,  ad  valorem  duty 
■on  certain  commodities  wliatever  the  country  of  their  origin. 
Among  the  articles  scheduled  are  scientific  instruments  and 
glassware,  magnets,  magnetos,  arc-lam[)  carbons,  wireless 
valves,  rectifiers,  vacuum  tubes  and  tungsten  products. 
Whether  the  list  is  sufficiently  comprehensive  is  open  to  doubt, 
but  presumablv  opportunity  will  be  given  to  discuss  the  nuitter 
an<l  omitted  articles,  such  as  electric  lamp  bulbs,  added  if  the 
manufacturers  make  out,  as  we  believe  they  can,  a  good  case 
for  their  inclusion.  As  these  articles  come  chiefly  from  Germany 
they  are  already  subject  to  a  50  per  cent,  tax  under  the  Repara- 
trons  Recovery  Act.  The  second  resolution  is  designed  to  pro- 
tect manufacturers  against  '"  dumiting  ''  either  of  the  ordinary 
kind  or  due  to  the  rates  of  exchange  enabling  goods  to  be  sold  in 
this  country  at  prices  below  those  at  which  we  can  profitably 
manufacture  them.  This  is  to  be  effected  by  a  Customs  duty 
of  ."JSli  per  cent,  on  the  value  of  any  article  which  has  been 
scheduled  by  the  Board  of  Trade  under  the  provisions  of  the 
Act.  Thus  German  magnetos,  for  instance,  might,  under  the 
joint  oiJeration  of  the  Reparations  Act  and  these  resolutions, 
be  subjected  to  a  tax  of  11 63  per  cent. 


The  Drawbacks  of  the  Scheme. 

But,  in  our  ojiinion,  any  advantage,  real  or  presumed, 
that  would  be  likely  to  accrue  from  the  protection  thus 
provided  would  be  more  than  counteracted  by  the  fact  that 
selection  of  the  amount  of  the  duty  and  of  the  articles  on  which 
it  is  to  be  imposed  will  be  vested  in  the  Board  of  Trade.  We 
are  informed  that  the  resolutions  are  framed  in  general  terms 
and  provide  wider  powers  than  would  be  sought  for  in  the 
Bill  itself.  But  they  are,  in  fact,  so  wide  and  so  arbitrary 
that  they  are  likely  to  defeat  the  good  purpose  which  they  are 
designed  to  attain  and  to  be  open  to  the  suspicion  that  they 
are  only  in  thin  disguise  the  beginning  of  another  attempt  to 
increase  the  power  of  our  bureaucrats.  The  duty  of  the 
bureaucrat,  whose  numbers  should  be  strictly  limited,  is  to 
administer  and  not  to  govern.  But  while  the  poUcy  which 
the  resolutions  foreshadow  may  prove  a  real  assistance  to 
certain  of  our  growing  industries,  that  assistance  will  certainly 
be  as  the  inverse  of  the  square  of  the  amount  of  Government 
interference.  That  being  so,  we  feel  it  best  to  defer  any 
criticisms  of  details  until  this  larger  question  has  been 
satisfactorily  settled,  as  we  hope  it  will  be,  in  the 
House  of  Commons  which  is  the  place  where  this  sort  of  thing 
should  be  arranged  once  and  for  all  without  any  loophole 
being  left  for  the  admission  of  official-made  regulations. 


we  feel  sure  our  readers  will  join,  to  the  proprietors  of  our 
cotitemporary,  "  The  Electrical  Review,"  on  the  loss  of  their 
editorial  and  technical  director,  Mr.  T.  E.  Gatehousk.  Mr. 
Gatehouse  has  been  connected  with  the  "  Review  "  for  a 
space  of  SOUK!  40  years,  during  which  jK-riod  it  has  operated 
in  parallel  with  The  Electkician.  But  in  spite  of,  or  perhaps 
because  of,  the  friendly  rivalry  that  has  existed  between  us 
on  the  business  side,  our  relations  have  always  been  of  thu 
most  cordial ;  and  we  can,  therefore,  appreciate  more  than 
most  the  loss  wliich  the  electrical  industry  has  sustained  in 
Mr.  Gatehou.se's  death. 


The  late  Mr.  Tom   Ernest  Gatehouse. 

The  exact  influence  that  the  Press  of  a  country  exerts  on 
the  actions  and  thoughts  of  the  inhabitants  must  always  be  a 
matter  for  i)rofound  speculation.  But  whether  that  influence 
be  small  or  great,  for  good  or  evil,  its  amount  is  undoubtedly 
determined  by  the  character  and  energy  of  those  who  by  their 
work  on  the  various  journals  in  some  measxire  direct  and  control 
its  tendencies.  The  more  individualistic  the  outlook  of  those 
concerned  the  more  arresting  their  message  and  the  greater 
and  more  widespread  the  loss  that  is  felt  when  Death  lays  his 
hand  upon  them.  Heavy  as  this  loss  and  great  as  the  void 
must  be  in  the  case  of  the  lay  Press  it  is  even  greater  in  the 
case  of  a  technical  or  trade,  and  therefore  a  specialised,  journal. 
We  must,  therefore,  offer  the  profoundeat  sympathy,  in  which 


Electricity   in  Housing. 

The  object  of  the  special  issues  which  we  publish  from  time 
to  time  is  frankly  to  assist  in  the  develo])ment  of  the  electrical 
industry.  The  Electrician  Spring  Trade  Promotion  Number, 
which  appears  to-day, deals, however,  principally  with  housing, 
using  that  term  in  the  broadest  sense,  and  its  use  in  furthering 
the  expansion  of  the  industry  may  at  first  sight  therefore 
not  be  very  clear.  For  a  number  of  the  articles  are  not  on 
electrical  matters,  but  deal  with  housing  problems  from  the 
architectural,  medical,  physiological  and  sociological  stand- 
points. Nevertheless  the  same  idea  will  be  found  running, 
like  a  guiding  thread,  through  the  various  opinions  expressed 
and  among  the  various  viewpoints  taken  up.  That  idea  is 
that  one  of  the  most  pressing,  if  not  the  most  pressing,  of  our 
national  needs  is  not  houses  in  the  abstract,  but  houses  that 
can  be  kept  clean,  warm,  well-ventilated  and  comfortable, 
with  a  minimum  of  labour  and  with  the  least  possible  expen- 
diture of  time  and  money. 

A  Supposition  a.s  a  Foundation. 

This  fundamental  note  will  bo  seen  on  careful  consideration 
to  be  illustrative  of  the  change  which  has  occurred  during  the 
past  few  years  in  our  domestic  policy.  It  is  a  change  of  outlook 
which  is  at  once  a  revolt  and  a  revolution.  For  the  design  of 
the  houses  in  which  most  of  us  live,  when  it  is  not  based  on 
immemorial  tradition,  has  as  its  foundation  the  supposition 
that  sufficient  servants  will  be  available  to  perform  that  round 
of  never-ceasing  work  which  is  necessary  to  keep  such  a 
building  in  a  comfortable,  not  to  say  sanitary,  condition. 
A  secondary  supposition,  which  is  not  without  its  influence, 
is  that  as  servants  must  be  paid  they  may  as  well  be  kept 
employed. 

Such  a  tradition,  besides  being  ethically  wrong,  forms,  as 
Mr.  Imrie  points  out,  one  of  the  greatest  obstacles  to  any 
improvement  in  house  design.  For  even  the  most  radical  of 
architects  finds  that  his  freshest  ideas  can  never  flower  because 
they  are  cast  on  the  stony  ground  of  conservatism,  a  con- 
servatism which  is  stronger  in  the  domestic  circle  than  in 
perhaps  any  other.  Fortunately  for  progress  the  vacuum 
created  by  the  lack  of  servants  is  removing  this  conservatism, 
and,  as  is  not  unusual,  the  force  of  change  is  being  felt  most 
severely  by  the  middle  classes  of  the  community.  Plutocrats, 
both  ancient  and  modern,  can  still  afford  and  obtain  servants,- 
while  the  self-dubbed  proletariat  have  their  own  ways  of 
dealing  with  the  domestic  problem.  But  the  middle  classes 
have  been  forced  to  realise  that  a  corps  of  servants  is  a  luxury 
they  mu.st  do  without,  and  that  even  occasional  domestic  help 
is  often  more  bother  and  expense  than  it  is  worth. 

■  Servantless  "  AND,  ■' All-Electric  "  Houses. 

It  is,  therefore,  not  surprising  to  find  tliat  a  demand  has 
arisen  for  a  class  of  house  which  shall  bo  so  designed  that 
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tlie  necessary  domestic  labour  to  maintain  it  shall,  by  an 
elimination  of  all  iiseless  oi^erations,  be  a  minimum.  It  is  still 
less  surprising  to  find  that  this  labour-saving  can  only  be 
achieved  by  electrical  means.  In  other  words,  the  middle 
class  householder  must  now  make  his  choice  between  a  human 
and  an  electric  Mary  Ann.  If  he  can  obtain  a  house  designed 
on  the  lines  suggested  by  Mr.  Imeie  there  is  no  doubt  what  his 
choice  will  be.  He  will  thereby  save  money  and  increase  his 
comfort.  For  such  a  house  as  Mr.  Imrie  describes,  with  its 
electric  heating  and  cooking,  its  psychological  coal  fire  in  the 
living  room  and  its  useful  coal-fired  boiler  in  the  outhouse,  its 
plate  washer  and  its  modern  ventilating  arrangements,  com- 
bined with  an  absence  of  both  back  door  and  scullery,  offers 
at  once  an  encouragement  and  solution  of  the  domestic  prob- 
lem which  the  middle  class  sorely  need. 

Propaganda,  Education  and  Nursing. 

Unfortunately  there  are  many  factors  which  jirevent  this 
development  being  so  extended  as  we  could  wish.  Conser- 
vatism is  one  of  them  ;  the  competition,  often  unfair,  of  the 
gas  interests  is  another,  and  assisting  both  of  these  is  that 
British  love  of  compromise  which  in  this  case  is  unfortunately 
hkely  to  lead  to  a  second  be.st  solution  being  adopted  rather 
than  one  which  would  mean  a  real  improvement  in  many  of 
the  conditions  of  present-day  existence.  For  this  state  of 
things,  as  Mr.  Hoadley  rightly  points  out,  propaganda  and 
education  are  the  remedies,  but  combined  with  these  must 
go  a  close  attention  on  the  part  of  the  supply  engineer,  and 
of  the  contractor,  too,  to  the  nursing  of  the  con.sumer,  so  that 
after  he  has  installed  electrical  equipment  there  may  be  no 
doubt  that  it  is  being  used  in  the  right  way  and  is  functioning 
in  the  most  efficient  manner.  Attention  to  the  consumer  is  a 
psychological  point  the  importance  of  which  is  too  often  un- 
reahsed  by  electrical  engineers.  For  whether  the  apparatus 
be  working  well  or  ill  the  consumer  finds  in  the  solicitude  of 
the  electricity  authorities  for  his  welfare  a  comfort  and  a 
guerdon  which  it  is  well  worth  the  expenditure  of  a  little  time 
and  expense  to  obtain. 

Preliminary   Work    at    Once. 

There  is  therefore  every  reason  why  electrical  engineers 
.should  pay  the  closest  attention  to  housing  questions,  allowing 
their  minds  to  dwell  on  the  subject  in  the  broadest  possible 
way.  Above  all  the  j)essimism,  which  is  now  not  unnaturally 
prevalent,  must  be  j)revented  from  acting  as  a  discouragement, 
nor  must  the  inevitable  hard  work  which  will  be  necessary 
before  we  can  reaUse  our  ideals  of  an  '"  all-electric  "  country 
be  an  obstacle.  The  time  is  now  ripe  for  great  developments. 
For  while  it  may  be  admitted  that  for  the  moment  not  much 
actual  work  can  be  done  there  are  certain  preliminaries  which' 
can  be  dealt  with.  Among  these  the  most  important  is  the 
education  of  the  pubhc,  and  no  less  the  education  of  electrical 
engineers  and  the  electrical  industry,  generally,  in  electrical 
ideas.  For  it  is  extraordinary  to  find  that  the  public  are  in 
many  ways  more  enthusiastic  about  the  '"  domestic-electric" 
idea  than  is  the  electrical  engineer,  and  though  we  agrfee 
that  this  attitude  may  be  ascribed  to  ignorance  it  will  be 
noted  that  we  are  careful  to  avoid  saying  on  which  side  the 
ignorance  lies. 

Need  for  Suitable  Design. 

In  inaugurating  this  education  the  fact  that  one  of  the  reasons 
which  is  retarding  the  development  of  the  domestic  electric 
idea  is  that  neither  in  design  nor  in  manufacture  is  some  of 
the  ajjparatus  which  is  being  put  on  the  market  as  good  as 
it  should  be  must  not  be  overlooked.  This  is  a  point  to  which 
we  have  called  attention  before  ;  a  point  to  which  it  has  been 
said  publicity  should  not  be  given.  But  in  our  view  the 
electrical  industry  can  gain  nothing  by  deceiving  itself  as  to 


the  quality  of  its  products  and  it  is  therefore  much  better  that  we 
should  realise  and  remove  existing  defects  in  domestic  electric 
apparatus  rather  than  leave  them  to  be  discovered  by  the 
public  in  what  may  be  somewhat  trying  circumstances. 

A  Wide  Field  of  Development. 
As  a  field  for  electrical  development  housing  is  so  wide  that 
it  is  difficult  to  set  any  limits  to  what  may  be  done  in  it.   And 
while  this  development  will  be  for  the  good  of  our  industry 
it  will,  as  Mrs.   Councillor  Palmer  truly  says,  solve  many 
domestic  problems,  lead  to  an  improved  environment  for  the 
individual,  remove    many  inherited  evils  which  are  directly 
due  to  bad  housing,  check  infant  mortality  and  decrease  immo- 
rality.     This  improvement  in  housing   conditions   will  alsc 
bring  with  it  a  change  in  our  methods  of  existence  by  the  replac- 
ing manufacturing  towns  by  garden  cities  where  everyone's 
work  shall  be  within  walking  distance  of  his  home,  where 
transport  difficulties  will  be  reduced  to  a  minimum  and  where 
the  amenities  of  life   shall   be   within    reach   of   all.       This 
state  of  things,  whose  consunmiatiou  is  devoutly  to  be  wished, 
can  only  come  about  with  the  assistance  of  electricity  and 
electrical  engineers,  to  whom  the  country  looks  to  rid  them 
of  many  of 'their  present  discontents.     For  it  is  axiomatic 
that  much  industrial  and  social  unrest  is  due  to  that  lack  of 
fresh  air  which  is  imposed  by  present  housing  conditions 
in  our  large  towns.      Bad  housing  is  indeed  a  festering  sore 
on  the  social  body,  and  our  industry  and  trade  must  be  stunted 
until  that  sore  is  removed.     To  achieve  this  revolution  in  the 
most  efficient  way  possible  there  are  many  problems  to  be 
studied  and  solved,  and  the  Spring  Trade  Promotion  Number 
of  The  Electrician  is  a  contribution  to  the  clarification  of 
ideas  on  this  important  subject. 


Some   Thoughts    for 
the   Morro^^^. 

In  our  first  leading  article  we  have  dealt  with  the  influence 
that  electrical  development  conducted  on  progressive  lines 
must  have  on  our  future  existence.  But  to  approach  that 
ideal  a  number  of  interesting  and  difficult  technical  and 
financial  problems  will  first  have  to  be  solved,  and 
in  many  cases  the  method  of  solution  which  will  give  the 
best  results  is  still  a  matter  of  controversy.  This  will  be 
evident  from  the  opinions  expressed  in  articles  which  we 
publish  on  other  pages  of  this  issue  on  such  questions  as 
distribution,  design  and  finance.  But  though  these  articles 
regard  the  subjects  with  which  they  deal  from  diSerent  points 
of  view,  a  study  of  this  week's  issue  should  tend  to  that  co- 
ordination of  opinion  which  cannot  fail  to  be  of  assistance  in 
solving  the  points  at  issue. 

Overhead  v.  Underground  Distribution. 

Among  the  most  important  of  these  questions  is  that  of  the 
best  distribution  system  to  employ  in  housing  schemes, 
garden  cities  and,  indeed,  in  the  development  of  electricity 
supply  generally  in  order  to  achieve  economy  and,  at  the  same 
time,  to  avoid  the  sacrifice  of  efficiency.  We  note  that 
Messrs.  G.  V.  Twiss  and  S.  G.  Leech  in  their  article  plump 
definitely  for  the  overhead  system,  while,  on  the  other  hand, 
Mr.  BuRNAND,  though  he  realises  the  advantages  which 
overhead  work  often  gives,  considers  that  underground 
cables,  especially  under  certain  conditions,  show  such 
advantages  as  makes  their  adoption  desirable.  Here  is  a 
very  pretty  controversy  which  must  obviously  be  considered 
in  all  its  bearings,  though  probably  there  is  no  general  solution. 
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Each  case  will  therefore  best  be  considered  on  its  merits. 
But  in  arriving  at  any  solution,  and  in  considering 
the  factors  which  make  that  solution  desirable,  it  must  ever 
be  borne  in  mind,  as  Mr.  Tyler  riglitly  points  out,  that  there 
is  a  cheapness  that  is  expensive  and  that  iii  no  case  must 
efKciency  be  sacrificed  to  (irice  cutting.  In  wiring,  as 
elsewhere,  the  best  is  often  the  most  economical  in  the  long 
run  and  for  that  reason  nothing  must  be  allowed  to  rule  out 
the  use  of  good  material  and  workmanshi]i.  If  these  essential 
considerations  are  borne  in  mind  other  matters  assume  a 
secondary  importance  and  an  adequate  solution  for  them 
should  not  be  difficult. 

TiiK  Kkli.vhii.i  TV  Factor. 
The  necessity  for  reliability  is  also  brought  out,  in  connection 
especially  with  heating  and  cooking  and  other  domestic 
apparatus,  in  the  articles  by  Mr.  \V.  A.  Gillott  and 
Miss  D.  Selbv.  Mr.  Gillott  lays  down  the  rule  that  for 
cooking  apparatus,  and  the  same  ecjually  applies  to  heating 
equijiment,  reliability,  acces.sibility  and  low  cost  of  repairs 
are  essential  factors.  These  in  conjunction  wdth  mechanical 
strength  jjrovide  such  a  combination  that,  although  ques- 
tions of  cost  cannot  be  altogether  ruh'd  out,  they  take  a 
secondary  jjlace.  Miss  Selisy,  in  her  turn,  puts  forward  some 
interesting  and  important  data  op  this  subject  from  the 
woman's  point  of  view^,  a  point  of  view  which  is  naturally  of 
l)rime  importance  in  connection  with  the  development  of 
electrical  ajiparatus.  One  of  her  arguments  is  that  woman  has 
hardly  had  a  fair  trial  and  that  salesmen  and  those  interested 
in  electricity  supply  should  do  all  they  can  to  educate  her  in 
the  proper  use  of  the  apj)aratus.  This,  of  course,  is  to  some 
extent  already  done,  nota])ly  by  the  Westminster  Electric 
Supply  Corporation  ;  and  the  results  that  have  been  obtained 
are  so  satisfactory  as  to  leave  no  doubt  as  to  the  soundness 
of  the  policy.  The  training  courses  which  are  being  held 
in  London  and  other  centres  in  d.omestic  subjects  are  also 
an  a.ssistance  to  this  end,  and  should  help  to  bring  about  a 
state  of  affairs  in  domestic  life  where  that  fool-proofness  for 
which  Miss  Selby  pleads  will  not  really  be  essential  because 
there  are  no  fools. 

The  Hot  Water  Problem. 
Another  important  problem  and  one  which  some 
electrical  engineers  ever  despair  of  solving  is  that  of  how  best 
to  obtain  hot  water  in  the  electric  house.  We  at  present 
are  in  a  state  of  compromise  on  this  matter.  For  even  in  the 
most  modern  Jjouses  no  attempt  is  being  made  to  jirovide  hot 
water  by  electrical  means.  But  that  is  a  position  in  which  we 
obviously  cannot  remain,  and  we  therefore  agree  with 
Mr.  Bastian  that  every  effort  should  be  made  to  find  some 
economical  means  of  obtaining  hot  water  electrically.  While, 
therefore,  we  are  willing  to  admit  that  a  partial  electric 
house  is  better  than  a  wholly  non-electric  house,  we  cannot 
go  so  far  as  to  support  Mr.  Berry  in  his  argument  that  a 
coal  fire  must  always  be  an  essential  part  of  our  domestic 
equipment  and  that,  at  best,  electricity  can  only  be  used  for 
adding  the  additional  heat  to  what  has  been  found  a  fair 
average  temperature  of  water  or  air.  Mr.  Berry's  arguments 
are  unanswerable  once  we  accept  his  premises,  but  that  is 
exactly  what  we  do  not  feel  inclined  to  do.  A  compromise,  it 
is  true,  is  often  a  diplomatic  solution  of  difficulties,  but  we 
consider  that  compromise  should  be  avoided  in  this  case,  for 
our  own  sakes  and  everyone  else's.  And  while  it  may  be 
some  time  before  a  satisfactory  electrical  solution  of  the  hot- 
water  problem  is  discovered,  harder  tilings  than  that  have 
been  achieved,  and  we  can  see  no  reason  why  the  ingenuitv  of 
those  who  are  giving  the  matter  their  attention  should  not 
function  in  this  one  instance. 


Nursing  the  E.xistinq  Consumer. 
The  development  of  garden  cities  with  their  wider-spaced 
houses  and  larger  areas  has  raised  in  a  new  form  the  old 
question  of  the  relative  advantages  of  alternating  and  direct- 
current  supply.  In  such  an  area  a  large  number  of  feeding 
points  is  eminently  desirable  and  for  economic  reasons  the 
amount  of  copper  employed  must  be  kept  down  to 
a  minimum.  Some  form  of  low-ten.sion  alternating- 
current  supply  would  therefore  seem  to  offer  the  greatest 
advantages.  It  is  therefore  interesting  to  note  that  this 
system  is  being  employed  on  the  up-to-date  housing  scheme 
in  which  Mr.  Hoadley  is  interested  at  Maidstone.  We 
may,  in  fact,  shortly  expect  to  see  some  further 
developments  in  this  direction,  but,  in  the  meantime,  the 
plea  may  be  entered  for  greater  energy  in  developing  the 
loads  of  consumers  already  connected  to , the  mains.  The 
fact  that  new  consumers  cannot  be  connected  is  no  argument 
for  neglecting  existing  consumers,  and  it  is  certain  that  a 
campaign  directed  to  encouraging  the  greater  use  of  such  small 
apparatus  as  irons,  toasters,  washing-machines  and  even 
heaters  and  cooking  apparatus  can  be  inaugurated  with  great 
advantage  to  the  undertaking,  and  no  great  strain  to  the 
existing  network. 

Tariffs  and  SwiTfiiixG. 

Apart  from  energy  and  enterprise,  however,  there  are  two 
factors  which  will  have  to  be  dealt  with  in  tliis  connection. 
One  is  the  very  burning  question  of  tariffs,  in  the  drawing  up 
of  which  greater  simplicity  is  necessary.  In  our  opimon,  a 
determined  attempt  should  be  made  to  find  some  scale  which 
shall  do  away  with,  not  only  complicated  methods  of  reckoning, 
but  .with  dual  systems  of  wiring.  The  systcun  which  Major 
Richardson  has  recently  introduced  in  Dundee,  though  ojien 
to  some  criticism,  seems  to  a  great  extent  to  fulfil  this 
condition  and  has  the  added  advantage  that  it  has  proved 
both  attractive  and  revenue  compelling.  In  some  ways,  on 
the  other  hand,  there  is  a  great  deal  to  be  said  for  a  system 
which  provides  for  one  rate  of  charging  during  the  greater 
part  of  the  day  and  for  a  higher  rate  during  the  peak-load 
periods.  But  for  such  a  system  to  be  successful  a  reliable 
automatic  change-over  switch  must  be  turned  out  which 
will  operate  without  any  fear  of  failure  for  weeks  and  even 
months  without  attention.  Incidentally,  a  little  considered 
advantage  of  using  slot  meters  mentioned  by  Mr.  Hoadley 
is  w-orthy  of  attention.  It  i>laces  this  much  criticised 
apjiaratus  in  a  new  light. 

Lighting  axu  Health. 

Other  points  raised  in  the  articles  in  this  issue  which  are 
only  minor  because  they  are  less  controversial  are  those 
mentioned  by  Dr.  Harmax  and  Mr.  Dow  in  a  discussion  on  the 
proper  employment  of  the  electric  lighting,  wliichis  becoming 
more  and  more  a  necessity  and  less  of  a  luxury  in  modern 
life.  '  This  change  has  resulted  in  a  demand  for  more  light 
and,  incidentally,  a  need  for  greater  care  in  the  arrangement 
and  shading  of  the  units  employed. 

The  points  which  we  have  briefly  discussed  are  but  a 
few  of  those  which  are  rightly  exercising  the  minds  of 
those  who  are  alive  to  the  advantages  of  the  domestic 
electric  idea  and  its  uses  to  the  industry.  That  elec- 
tricity for  all  the  varied  purposes  for  which  it  is  required 
in  the  home  must  be  employed  more  and  more  widely  in  the 
future  is  to  this  class  of  engineer  an  axiom,  but  it  must  be 
more  widely  spread,  together  with  the  realisation  that  ])rogress 
can  only  come  by  a  whole-hearted  deterndnation  that  whether 
it  be  in  apparatus,  .skill  and  enterjjrise,  the  best  of  everything 
shall  be  only  just  good  enough. 
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The    "Electric"    House   from   the   Architect's 

Point  of    View. 


By    G.    BLAIR    IMRIE,    M.S-A. 


THE  "all-electric"  house  has  been  the  dream  of  the  en- 
thusiast for  many  years.  A  few  such  houses  are,  in  fact, 
in  existence,  but  before  full  use  of  electricity  can  be  made 
in  the  majority  of  households  a  great  deal  remains  to  be  done 
by  the  supjjly  companies  and  the  manufacturers  of  electrical 
apparatus.  There  is  no  doubt,  however,  that  in  certain  types 
of  houses  a  much  greater  use  of  electricity  can  and  will  be  made. 


scullery  and  imagined  he  had  provided  a  labour-saving 
house,  but  a  higher  standard  of  planning  and  equipment  is 
required  to-day. 

The  architect  is  usually  blamed  for  the  badly-designed 
houses  in  which  we  suffered  in  the  past,  but  (apart  from  the 
fact  that  he  has  had  nothing  to  do  with  most  bad  houses) 
the  architect  was  not  the  greatest  sinner.     It  has  been  said 
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Fw.  1. — Pl.\ns  of  a  Middle  Class  "  Electric  "  House. 

Geouxd  Flock  Plan  First  Floor  Plan. 

A,   ashes:    B,  boiler;   CS,  spindle  for  boots,  &c.  ;   DT,  dressing  table  ;  EH,  electric  heater;   EC,    electric    cookers;  DW,    electric    dish    wasliir 
P,  plug  ;    S,  store  ;  SH,  dresser  and  hatch  ;   F,   larder ;  W,  wardrobe  ;  L,  linenjcupboard  ;  X,  lavatory  ba«in ;   TR,  towel  rack. 


"  SerVANTLESS  "   AXD 

"  Labour-Saving  " 

Houses. 

Much  has  lately 
been  *  heard  of  the 
"  servantless  "  and 
the  "labour-saving" 
house,  and  the  public 
are  at  last  beginning 
to  realise  that  it  is 
only  by  utilising  elec- 
tricity to  the  full  that 
these  much-desired 
ideals  can  be  attained. 
The'  architect  .may 
exercise  the  greatest 
skill  in  planning, 
provide  easily  cleaned 
surfaces  and  fittings 
which  do  not  require 
cleaning  at  all,  but 
without  electrical 
equipment  the  hou.?e 
will  still  be  far  from 
perfect.  In  the  past 
the  speculative  builder 
inserted  a  sendng 
hatch    and   tiled    his 


that  people  get  the 
houses  they  deserve, 
and  this  is,  at  any 
rate,  partly  true,  for 
the  greatest  obstacle 
in  the  way  of  pro- 
gressive design  has 
been  the  terrible  con- 
servatism      of       the 


average 
owner. 

It  is 
supposed 
architect 


Fig.  2. — "Electi.I'j"  House  at  Esher  for  J.  P.  Castle,  Esij. 


building 

popularly 
that      the 

is  solely 
interested  in  design 
ing  houses  to  be 
looked  at,  but  he  is 
as  a  rule  just  as 
anxious  to  make  the 
working  arrangements 
as  ]>erfect  as  he  can. 
How  many  times  has 
the  architect,  full  of 
enthusiasm,  explained 
to  a  client  the 
great  advantages  of 
adojjting  labour-sav- 
ing devices,  electric 
cooking,      &c.,      and 
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impruveinents  in  planning,  and  how  many  times  lias  the  client's 
younp  wife  (after  consultation  with  her  family  and  friends) 
decided  to  have  a  re])lica  of  lier  mother's  kitchen,  and'  also 
decided  that  "  it  woidd  be  very  strange  without  a  fireplace 
in  the  (lining-room  "  Belore  the  war,  too,  a  hirgc  number  of 
people  (especially  ladies)  looked  ujjon  electricity  as  a  mys- 
terious, dangerous  and  expensive  commodity,  a  thing  of  shocks 
and  burns,  and  it  was  not  really  jtopular  for  domestic  use  even 
where  ])ower  was  cheap. 

The  War  and  Domestic  Architecture. 

Post-war  conditions  are,  however,  forcing  the  average  house- 
holder to  ado]it  a  diiTerent  sort  of  house  and  a  different  mode 
of  life,  and  all  but  the  very  rich  are  now  thinking  a  great  deal 
about  the  efficient  equipment  of  their  houses.  The  high  costs 
of  living  and  building  and  the  servant  problem  will  alter  the 
house  and  habits  of  many  people.  Before  the  war  English 
households  could  be  divided,  very  roughly,  into  three  cla8.ses  : 
(1)  The  workman's,  (2)  the  householder  em]iloying  not  more 
than  one  resident  servant,  and  (3)  larger  estahlishinents  with 
two  or  more  maids.  Let  us  consider  the  cfTect  of  post-war 
conditions  on  each  of  these  classes. 

The  workers  are  perhaps  least  affected,  but  with  high  wages 
has  come  a  higher  standard  of  living  and  a  natural  desire  for 
more  leisure  and  comfort  on  the  ])art  of  the  worker's  wife. 
The  provision  of  electric  cooking,  heating,  &c.,  in  workmen's 
dwellings  is  not  nearly  so  Uto]iian  an  idea  as  might  be  imagined, 
but  until  there  is  a  general  drop  in  the  price  of  current  it  will 
only  be  used  for  this  ))urpose  in  favoured  districts  or  in  ii  ('.ustrial 
communities  having  a  private  source  of  supply.  It  must  be 
remembered  that  the  kitchen  of  the  worker  is  also  his 
living  room,  and  that  (like  most  of  us)  he  insists  on  having  one 
fireplace  capable  of  burning  coal  and  wood.  The  kitchen  fire 
will,  therefore,  continue  to  be  used  for  heating  the  living  room 
and  for  cooking  in  the  winter,  an  electric  cooker  being 
used  for  summer  and  occasional  use.  Electricity  will  also  be 
used  for  washing  and  ironing,  and  electric  heaters  will  take  the 
place  of  the  seldom-used  parlour  and  bedroom  fires. 

The  "^All-Electric  "   Idea  axd  the  Large  House. 

In  the  large  house  the  transition  to  "  all-electric  "  will 
continue  to  be  comparatively  slow.  Hot  water  will  be  used 
for  heating  with  open  fires  for  occasional  u.se.  Cxenerally 
speaking,  the  owner  of  a  large  house  fears  the  cost  of  electric 
cooking  and  heating  when  it  is  in  the  hands  of  servants  who, 
as  a  body,  do  not  take  kindly  to  electrical  apparatus.  Electric 
vacuum  cleaners,  grills,  hotplates,  heaters  for  occasional  use, 
&c.,  will  be  increasingly  used,  but  until  there  is  a  general 
reduction  in  the  cost  of  supply  and  more  encouragement  from 
the  supply  companies,  the  large  house  will  continue  to  be 
numbered  among  the  ''  partly  electric."  Large  countrv  houses 
where  water  power  is  available  will,  however,  make  much 
greater  use  of  electricity,  and  windmills  with  a  high  efficiency 
and  a  properly  designed  generator  (both  of  which  are  now  being 
made  on  the  Continent)  will  no  doubt  also  enable  electric 
cooking,  &c.,  to  be  more  freely  used. 

Electricity  axd  the  Servant  Question. 

It  is  the  servantless  or  the  one  servant  house  which  to-day 
offers  the  greatest  scope  for  the  increased  use  of  electricitv. 
A  great  many  people  cannot  obtain  a  competent  maid,  aiid 
many  prefer  to  do  without  rather  than  to  endure  the  incom- 
petent type.  Others  although  willing  to  pay  something 
cannot  afford  the  wages  now  asked.  These  considerations, 
together  with  a  perhaps  diminished  income,  are  creating  a 
great  demand  for  hou.ses  realli/  arranged  and  equip])ed  to 
save  labour,  and  the  full  use  of  electricity  combined  with 
considered  planning  will  make  the  servantless  house  a  possi- 
bility and  relieve  its  mistress  of  both  drudgery  and  servant 
worries.  One  of  the  principal  reasons  why  electricity  will 
be  more  used  in  this  class  of  house  is  that  the  rate  at  which 
it  is  supplied  is  not  so  important  as  it  is  in  the  workman's 
house  and  mansion.     If  all  costs  (such  as  waste,  breakages, 


&c.,)  are  taken  into  account,  the  average  maid  to-day  cost.s 
£100  a  vear  and  a  large  amount  of  electricity  can  be  used  for 
tlOO. 

The  exact  i)lan  of  the  electrically  equipped  servantless 
liouse  will,  of  course,  vary  with  individual  requirements 
and  local  conditions,  but  a  coke  or  anthracite  boiler  for  hot 
water  and  an  open  fire  in  the  living  room  should  be  provided. 
At  first  sight  a  coal  fire  in  a  servantless  house  may  seem  an 
anachronism,  but  the  psychological  aspect  of  the  matter 
must  not  be  forgotten.  Even  if  we  disguise  the  electric 
heater  as  a  yule  log  no  satisfaction  can  be  obtained  by  poking 
it,  and  although  the  open  fire  may  be  hopelessly  inefficient, 
dirty  and  troublesome,  there  is  something  more  than  mere 
habit  in  the  demand  for  "  one  0|)en  fire."  With  regard  to 
hot  water  it  is  useless  to  i)reten(l  that  it  can  be  obtained 
by  electri('ity  as  chea])ly  and  co))iously  as  from  a  coke  boiler, 
and,  in  addition,  the  ])resen(e  of  the  small  boiler  fire,  where 
there  is  no  range,  enables  kitchen  refuse  &c.  to  be  disposed  of. 

Details  of  the  Electric  House. 

The  house  illustrated  herewith  is  an  attempt  to  combine 
the  advantages  of  electrical  equipment  with  a  plan  suitable 
for  a  servantless  house. 

The  living  room  has  an  open  fire  and  also  a  plug  for  an  electric 
heater,  so  that  the  fire  need  only  be  used  in  really  cold  weather ; 
another  plug  is  provided  for  an  electric  kettle.  The  living- 
room  fire  is  the  only  one  in  the  house,  and  it  is  remarkable 
how  much  easier  planning  becomes  if  fire-places  are  eliminated 
and  where  there  is  no  servant  to  consider  economy  convenience 
of  plan  is  further  improved.  There  is  no  real  need  for  a  back 
door  with  its  usual  lobby  and  a  passage  from  front  door  to 
kitchen  is  unnecessary.  In  this  plan  about  £120  has  been 
saved  by  the  omission  of  firejjlaces  and  flues,  and  the  cost 
will  be  further  reduced  by  the  omission  of  the  work-making 
scullery  and  of  much  waste  in  passages.  The  total  cost  should 
be  much  below  that  of  a  ''  villa  "  ty])e  house  with  coal  fires 
and  an  equal  number  of  rooms  of  similar  size.  The  fact  that 
the  dining  room  leads  directly  into  the  kitchen  is  an  advantage 
rather  than  a  disadvantage.  The  dining  room  has  plugs 
for  an  electric  heater  and  a  hot  plate,  and  there  is  also  a  plug 
in  the  w'orkroom. 

Kitchen  Arrangements. 

The  kitchen  has  a  bench  to  take  the  electric  oven  and 
hot  plate,  which  are  placed  so  as  to  get  good  side  light.  Next 
to  the  sink  is  an  electric  plate  washer  and  this  adjoins  the  china 
cupboard  ;  this  cupboard  has  doors  on  both  the  kitchen 
and  dining  room  sides,  so  that  after  being  washed  the  china 
is  put  into  the  cupboard  from  the  kitchen  side  and  then  taken 
out  from  the  dining  room  side  when  required  for  meals. 

It  should  be  mentioned  that  a  water  softener  will  be 
installed  as  it  is  difficult  to  get  plates  to  "  dry  clean"  when 
washed  in  hard  water  unless  they  are  rubbed. 

Opening  out  of  the  kitchen  is  a  small  room  which  contains 
the  independent  boiler  and  here  all  the  dirty  work  will  be 
done.  On  the  bench  under  the  window  is  a  spindle  driven 
by  a  small  motor,  the  spindle  will  carry  a  brush  for  boot 
cleaning  and  a  buffing  wheel  for  polishing  plate,  &c.  In 
this  room  are  bunkers  to  hold  coke  and  coal,  and  the  coal 
bunker  has  a  small  opening  on  the  living  room  side  to  save 
the  carrying  of  coal  ;  another  o])ening  from  the  living  room 
forms  a  shoot  for  a.shes  &c.  from  the  fire. 

On  the  first  floor  is  a  bedroom  for  the  owner,  a  dressing 
room  and  a  spare  bedroom,  each  with  fitted  furniture  and  a 
lavatory  basin.  The  owner's  bedroom  has  a  plug  for  an 
electric  kettle  near  the  bed  and  the  other  rooms  have  jjlugs 
for  heaters. 

Electric  light  will,  of  course,  be  installed,  and  electric 
vacuum  fleaners  will  be  used. 

Ventil.\tion. 

The  ventilation  of  the  small  house  is,  as  a  rule,  sadly 
neglected ;   where  there  is  an  open  fire  it  is  supposed  to  be 
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sufficient,  or  if  tlierc  is  no  fire  an  air-brick  is  ])laced  in  an 
external  wall  and  this  as  often  as  not  results  in  a  cold  down 
draught.  The  nse  of  electricity  makes  efficient  ventilation 
easy. 

In  this  house  each  room  has  a  controlled  hit-and-miss 
inlet  ventOator  at  floor  level  in  front  of  which  the  electric 
heater  will  stand  ;  the  incoming  cold  fresh  air  will,  therefore, 
be  warmed,  and  silk-flap  outlet  ventilators  will  draw  eg 
the  \-itiated  air  at  ceiling  level.     All  these  outlet  ventilators 


will  run  into  one  flue  in  the  chimney  and  this  being  kej)t 
always  warm  by  the  boiler  flue  a  good  up  draught  will  be 
induced.  The  air  change  in  the  rooms  can  be  regulated  by 
the  controlled  air  inlets. 

Excluding  workmen's  dwellings,  there  is  perhaps  a  greater 
demand  for  houses  of  approximately  the  size  of  the 
one  just  described  than  for  any  other,  and  it  is  t«  be  hoped 
that  the  electrical  industry  as  a  whole  will  see  that  as  many 
as  possible  are  made  "  all  electric." 


Electricity   Supply   and   Housing    Schemes. 


Some    Practical   Problems. 

Br   W.    F.    T.    PINKNEY 

(Engineer,  Lighting  and  Heating  Department,  Newcastle-on-Tyne  Electric  Supply  Co.). 


IT  is  rather  unfortunate  for  the  electrical  industry  that 
whereas  houses  are  being  built  without  any  prospect  of 
obtaining  a  reasonable  financial  return  in  the  way  of  rent 
upon  the  capital  expenditure  incurred,  when  the  question  of 
electricity  supply  to  these  houses  is  raised,  it  is  fiilly  expected 
that  the  electricity  authority  will  be  able  to  recuperate  itself 
from  the  revenue  to  be  derived,  although  the  conditions  which 
make  it  impossible  to  build  houses  on  a  pajnng  basis,  that  is, 
high  cost  of  labour  and  material,  apply  equalh'  to  the  dis- 
tribution of  electricity. 

The  main  jiroblem,  therefore,  which  the  electricity  supply 
authoritv  has  to  solve  in  relation  to  housing  schemes  is  one 
of  finance.  In  fact,  all  the  problems  to  be  met  are  related 
directly  or  indirectly  to  this  main  one  of  finance,  and  the 
difficulty  of  the  position  is  accentuated  to  an  extreme  by  all 
the  following  points  : — 

1.  The  high  cost  of  labour  and  material  and  the  relatively  low  revenues 
to  be  derived  from  the  sale  of  electricity  to  the  housing  occupants. 

2.  The  lay-out  of  the  housing  sites  in  8,  10  or  12  houses  to  the  acre 
necessitates  a  greater  amount  of  material  and  labour  per  consumer  in 
laving  networks  than  in  the  case  of  similarly  sized  houses,  which  pre- 
viously were  built  in  terraces  or  flats. 

3.  The  uncertainty  as  to  what  margin  must  be  allowed  in  network 
capacities  to  deal  with  future  developments  in  order  to  avoid  the  over- 
load on  the  networks  now  exjierienced  in  practically  all  industrial  areas. 

4.  The  uncertainty  of  whether  or  not  housing  schemes  will  ever  be 
completed  as  laid  out,  and,  it  so,  how  long  such  completion  will  take, 
or  whether  the  speculative  builder  will  be  required  to  step  in.  and,  if  so, 
whether  he  will  build  a  different  type  of  house,  with  a  possible  varia- 
tion in  the  originally  estimated  electrical  demands, 

Cost-Cdttixg  Tkocbles. 

In  recognising  the  necessity  for  keeping  all  initial  costs  as 
low  as  possible  in  connection  with  the  su2)ply  of  electricity 
there  is  a  danger  of  storing  up  a  host  of  trouble  by  cutting 
the  costs  too  fine.  For  the  most  part  new  houses  are  being 
equipped  for  the  use  of  electricity  for  lighting  only,  but  it 
would  be  foolish  in  the  extreme  to  design  the  distribution 
networks  of  such  a  capacity  that  they  will  only  meet  the 
lighting  demands,  as  the  many  uses  of  what  may  be  termed 
"  domestic  electricity  "'  are  rapidly  gaining  favour  as  they  be- 
come known,  so  that  such  small  distributors  may  become  loaded 
up  in  a  short  time,  and  considerable  cost  incurred  in  reinforcing 
them.  A  great  factor  bearing  upon  the  future  demands  for 
electricity  is  the  extent  to  which  educational  projsaganda  in 
its  use  will  be  carried  on.  This  has  been  sadly  neglected  in 
the  past,  but  the  work  done  in  the  last  year  or  two  in  this 
direction — such  as  this  special  issue  of  The  Electrician — 
has  been  so  very  valuable  that  if  the  progress  is  maintained, 
and  if  such  an  organisation  as  the  British  Electrical  Develop- 
ment Association  gains  the  support  it  merits,  it  will  only  be 
another  year  or  two  before  electrical  advertising  and  educa- 
tional work  equalling  the  wonderfully  efficient  organisations 
of  our  gas  friends  is  in  being.  The  increase  in  the  use  and 
sale  of  electricity  will  be  in  direct  ratio  to  such  educational  work. 

While  keeping  down  the  costs  is  one  way  of  meeting  the 
difficulty  of  finance,  another  way  is  to  obtain  increased  revenue 
and  profit  from  the  additional  uses  of  electricity  other  than 
lighting. 


Probable  Future  Uses  of  Electricity. 

It  is,  of  course,  necessary  first  to  decide  upon  the  capacity 
of  the  network,  and  to  what  extent  provision  must  be  made 
for  future  demands.  This  will  depend  to  some  extent  upon 
the  type  of  persons  who  will  occupv  the  houses,  as  some  classes 
or  types  of  occupants  will  be  slower  to  extend  the  use  of  elec- 
tricity in  their  homes  than  others.  For  in.stance,  in  a  mining 
area,  where  the  houses  are  to  be  occupied  by  miners,  it  would 
be  of  little  use  laying  a  network  capable  of  ultimately  meeting 
the  demands  of  "'  all  electric  "  houses.  The  miners  get  free 
or  very  cheap  coal,  and  live  mainly  in  their  "  living-room- 
kitchens,"  so  that  there  is  little  prospect  of  electricity  entirely 
displacing  the  use  of  coal.  At  the  same  time  the  miner's 
family  is  quite  ready  to  use  and  pay  for  such  devices  as  electric 
irons — apparatus  which  will  bring  a  valuable  revenue  and, owing 
to  high  diversity,  make  small  demands  upon  the  networks. 

Alternatively,  in  the  housing  schemes  on  the  outskirts  of 
large  towns  or  cities  it  is  probable  that  the  manual  workers 
who  may  occupy  them  in  the  first  place  will  drift  in  nearer  to 
their  work  as  occasion  permits,  and  the  houses  will  be  occupied 
by  town  folk  of  moderate  means.  The  latter  have  already 
proved  themselves  the  most  ready  to  adopt  electricity  for 
cooking,  for  occasional  heating  in  bedrooms,  parlours,  &c.,  and 
for  all  minor  uses.  Lea\'ing  out  of  the  question  at  the 
moment  the  "  all  electric  "  houses,  which  are  referred  to  later, 
the  demands  for  electricity  in  all  housing  schemes  will 
eventually  fall  somewhere  between  the  two  extremes  given 
above. 

It  is  worth  whUe  gi%'ing  some  consideration  to  these 
future  loads,  and  to  their  probable  nature. 

Cooking  Demands. 
The  cooking  demand  (that  is  the  average  demand  per  con- 
sumer for  a  large  number  of  cooking  consumers)  will  be  prac- 
tically outside  the  lighting  demand,  so  that  if  the  network  will 
deal  with  cooking,  it  will  also  deal  with  lighting  without 
increasing  the  capacity. 

Electric  He.\tixg. 

Where  coal  is  used  for  heating  in  the  "'  living  room,"  electric 
heating  will  only  be  required  for  bedroom  use  or  for  the  par- 
lour. The  diversity  factor  will  be  high,  the  demands  being 
made  mainly  at  off-peak  times. 

The  diversity  of  kettles,  irons,  boiling  rings,  &c.,  is  so  high 
that  in  a  large  colony  little  consideration  need  be  given  to 
their  effect  ujion  the  network  capacity. 

In  the  writer's  opinion  then  provision  for  an  average  demand 
of  O'lS  kW  per  consimier  will  meet  the  requirements  in  the 
mining  districts  mentioned  above,  and  an  average  demand  of 
Oo  kW  per  consumer  in  the  areas  where  a  fairly  extensive  use 
of  electricity  may  be  looked  for  in  the  future. 

Overhead  Networks. 
What,  it  may  well  be  asked,  is  the  objection  to  overhead 
networks,  which  seems  to  be  raised  by  so  many  Local  Autho- 
rities ?     It  is  true  that  imderground  networks  wovdd  be  ideal 
from  the  purely  aesthetic   point  of  view  ;    but  overhead  dis- 
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tribution  is  cheaper,  and  if  well  earned  out  the  maintenance 
costs  are  low.  It  is  easier  to  reinforce  fnnii  time  to  time  as 
demands  increase  ;  and  it  need  be  no  more  oiYcnsive  to  the  eye 
tlian  many  thinjjs  we  ])ut  u]>  with  because  we  arc  used  to  them, 
such  as  lamp-jwsts,  ])illar  boxes,  or  even  houses  themselves. 
It  is  a  matter  of  great  surjirise  to  the  writer  that  His  Majesty's 
Office  of  Works  .should  oiih/  consider  underground  networks  for 
the  housing  scliemes  which  they  are  erecting. 

If  overhead  networks  are  decided  u])on,  the  jioles  should  be 
of  sufficient  capacity  to  carry  the  heavier  cables  that  may 
eventually  be  required  ;  but  in  the  meantime  the  initial  cost 
can  be  kept  oown  by  erecting  the  lighter  cables.  Any  in- 
creased demands  later  will  bring  in  increased  revenues  to  meet 
the  additional  cost  of  replacing  or  adding  to  the  overhead 
lines. 

r.NDERlJROU.ND    XeTWORK.S 

In  the  itidustrial  areas  supply  will  |)robably  be  given  on  the 
alternating-current  system,  and  from  a  sub-station  or  sub- 
stations erected  within  the  housing  scheme  site.  Where  for 
anv  reason  underground  networks  arc  essential,  ])rovision 
.should  be  made  in  the  smaller  liousing  .schemes  to  meet  the 
estimated  ultimate  demands.  In  large  housing  schemes 
of  several  hundred  houses,  where  probably  high-tension 
alternating-current  supply  is  available,  some  care  should  be 
exercised  in  selecting  tne  position  of  the  transforming  point 
on  the  site,  and  in  choosing  the  route  selected  for  any  high- 
tension  cable  that  may  have  to  be  laid,  as  it  will  be  found  that 
the  low-tension  networks  can  be  designed  to  meet  immediate 
requirements  only,  though  they  can  be  developed  to  meet  the 
increasing  demands  which  occur  from  time  to  time  by  in- 
creasing the  number  of  transforming  ])oints.       ^* 

Other  Methods  of  Distribution. 

A  method  likely  to  receive  favour  where  the  houses  are 
.'uitably  grouped  in  blocks  of,  say,  six  or  more,  is  the 
running  of  distributors  through  the  roofs  and  from  gable  to 
gable.  There  are,  however,  some  objections  to  this  method — 
\nz.,  if  the  houses  change  hands  and  the  occupiers  become  the 
owners,  they  may  be  in  a  position  to  demand  exorbitant 
wayleave  rentals,  and  Local  Authorities  would  do  well 
to  protect  themselves  or  the  electricity  supply  authority  by 
making  suital)le  provision  in  the  terms  of  sale.  Another 
objection  is  that  in  case  of  faults  developing  on  the  distribu- 
tors, there  is  always  a  ])o.ssibility  of  delay  in  getting  at  the 
faidts  if  the  houses  are  unoccupied  or  the  occu])ants  are  away 
from  home.  The  first  of  these  objections  applies  equally  to 
pipe  mains  run  under  the  eaves. 

House  Service  Cables. 

Housing  schemes  vary  so  much  in  the  lay-out  of  the  houses 
that  economy  may  or  may  not  be  possible  in  the  house  service 
cables.  With  semi-detached  houses,  one  two-wire  service  will 
deal  with  two  houses  only,  which  is  more  or  less  standard 
practice  at  the  present  day.  If  the  pairs  of  houses  are  close 
together,  and  the  houses  sufficiently  far  from  the  di.stributor 
to  make  it  worth  while,  one  service  can  be  laid  between  the 
houses  and  teed  off,  so  that  in  this  w^ay  one  service  can  be  made 
to  sers'e  four  houses. 

WTiere  the  houses  are  in  grotips  of  four,  six  or  even  eight, 
one  three-wire  or  four-wire  service  may  be  laid  to  each  group 
and  terminated  at  a  convenient  point.  From  this  point 
separate  pairs  of  mains  can  be  laid  to  each  house,  this  work 
being  carried  out  at  the  same  time  as  the  hou.ses  are  wired. 

Metering  and  Tariffs. 

The  question  of  the  metered  or  unmetered  supply  has  to  be 
considered.  On  this  point  the  writer's  opinion  is  definitely 
in  favour  of  metered  supplies,  and  he  considers  the  relatively 
high  cost  of  the  meters  is  fully  justified.  An  alternative  to  a 
metered  sup})ly  is  to  give  sujiply  on  a  fixed  charge  basis,  the 
fixed  charge  being  collected  weekly  or  fortnightly,  a  system 
designed  to  meet  an  estimated  consumption  of  current  for 
ighting.     This  method  has  been  tried  time  after  time,  and  has 


been  found  to  lead  to  enormous  waste  of  current.  In  one 
district  within  the  writer's  knowledge,  where  fortnightly  fixed 
charge  jiayments  were  made,  the  fi.xcd  charge  was  based  u])on 
an  estimated  average  annual  consumiJtion  of  80  units  jier 
consumer  per  annum,  whereas  the  actual  average  consumption 
reached  the  enormous  figure  of  580  units  per  consumer  in  one 
year.  If  was  found  that  tlie  lights  were  burning  in  many  cases 
all  day,  and  that  high  candle-power  carbon  lamps,  obtained  by 
some  means  from  the  nearest  factory,  were  used,  as  these 
gave  off  a  comforting  warmth. 

A  second  alternative  is  to  install  a  current  limiter,  but  this 
has  the  very  serious  objection  that,  if  it  is  set  to  meet  the 
estimated  ligliting  demands,  it  necessarily  ))revents  the  u.se 
of  such  valuiilile  pieces  of  revenue-earning  a])paratus  as  the 
electric  iron. 

A  good  prepayment  meter  costs,  say,  £5  10.5.,  and  a  current 
limiter  costs  some  20.s.,  .so  that  the  net  extra  cost  of  a  pre- 
])ayment  meter  over  a  current  limiter  is  £4  10'..  or  thereabouts. 
An  electric  iron  can  be  installed  with  little  difficulty  in  prac- 
tically every  house,  and  will  earn  a  revenue  of  17k.  or  IBs.  per 
annum  with  current  paid  for  at  lighting  rates,  ana  this  alone 
justifies  the  additional  expenditure  u])on  a  prepayment  met«r. 

Lack  of  Methodical  Erection  of  Houses. 

A  great  source  of  money  wa.ste  in  some  housing  schemes  is 
the  fact  that  building  proceeds  in  several  isolated  parts  of  the 
building  site  at  the  same  time.  That  is,  say,  in  the  case  of 
a  total  of  1  000  hou.ses  for  which  contracts  have  been  let  for 
200  or  so,  instead  of  .starting  at  one  end  with  a  view  to  building 
straight  along  from  end  to  end,  the  builders  may  start  at  five 
different  points  on  the  estate.  Now  this  means  tliat  the  whole 
networkhasto  belaid  out  in  the  first  place,  before  a  supply  of 
current  can  be  given  to  the  first  dozen  or  so  houses  erected, 
with  the  probability,  but  by  no  means  the  certainty,  that 
the  remaining  houses  will  be  built.  Had  the  fir.st  houses 
been  erected  close  together,  the  network  could  be  laid  as 
required,  and  extended  from  time  to  time  to  meet  developments, 
with  the  probability  that  considerably  lower  costs  would  be 
incurred. 

Street  Lighting. 

■Where  underground  mains  are  laid  and  the  public  lighting 
is  taken  from  street  standards,  separate  street  lighting  cables 
can  be  laid  at  the  same  time  as  the  distribution  cables. 
If  this  is  done  and  the  supply  is  on  the  alternating-current 
system,  it  is  an  advantage  to  adopt  a  pressure  for  street  light- 
ing not  above  100  V,  even  if  the  general  distribution  is  at  the 
more  usual  voltages  of  200  to  2-50.  This  lower  voltage  enables 
lamps  with  stronger  filaments  to  be  used,  and  eliminates  any 
danger  from  shock  due  to  earthing.  The  lower  voltage  does 
not  appreciably,  if  at  all,  increase  the  section  of  copper  required. 

Although  in  residential  areas  a  great  intensity  of  light  will 
not  be  required,  the  lamps  should  preferably  be  further  from 
the  ground  tlian  has  been  usual  in  the  past,  as  with  the  con- 
tinuous improvement  in  the  efficiency  of  electric  lamps,  there 
is  a  much  better  chance  of  taking  advantage  of  the  higher  effi- 
ciency and  of  getting  a  better  light  distribution  if  the  lamps  can 
be  16  ft.  to  20  ft.  from  the  ground,  than  is  the  case  when  the  old 
10  ft.  high  type  of  lamp-post  is  used.  On  an  overhead  system 
the  lamps  will  be  fixed  on  the  poles  carrying  the  mains, 
and  there  is  no  difficulty  in  placing  these  at  any  reasonable 
height  required. 

Economy  with  the  street  lighting  can  be  effected  by  erecting 
a  ])ortion  only  of  the  number  of  lamps  idtimately  required, 
and  spacing  the  lamps  well  apart,  so  that  the  spaces 
can  be  filled  in  at  a  future  date  without  going  to  the 
other  extreme  of  bunching  the  lamps,  and  without  necessi- 
tating altering  the  position  of  those  lamps  already  erected. 

"  All  Electric  "  Houses. 

The  factors  bearing  upon  the  design  of  a  network  to  supply 
houses  completely  equipped  for  electric  heating  and  cooking 
are  still  unknown,  as  there  is  no  such  all-electric  scheme  yet 
completed  from  which  data  can  be  obtained.  In  the  Newcastle 
Electric  Supply  Company's  housing  scheme    at  Billingham  a 
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number  of  the  houses  are  now  occupied,  but  the  permanent 
arrangements  for  supply  of  current  are  not  entirely  completed, 
and  it  has  not  yet  been  possible  to  get  any  record  of  the 
maximum  demand  on  the  network,  or  the  time  at  Which  it 
occurs.  It  is  of  little  value  to  consider  the  maximum  demands 
of  individual  houses,  as  the  diversity  between  individual 
cookers  and  between  individual  electric  fires  is  very  high,  and 
again  there  is  a  big  diversity  between  the  cooking  and  the  heat- 
ing loads.  In  the  case  of  Billingham  a  pretty  ample  margin 
was  allowed  in  the  distributors,  and  it  was  estimated  that  the 
maximum  demand  for  the  whole  of  the  houses  might  reach  as 
high  as  one  quarter  of  the  total  connected  load,  but  it  seems 
likely  that  this  allows  for  a  very  ample  margin. 

The  writer  anticipates  that  the  maximum  demand  on  such 
all-electric  scheme  will  occur  at  times  other  than  either  the 
industrial  power  station  peak  load  or  the  lighting  peak, 
probably  at  about  12.30  on  a  Sunday.  As  only  a  very  small 
total  demand  will  be  made  at  the  time  of  power  station  ])eaks 
(where  the  peak  is  an  industrial  one),  it  will  follow  that  in 
designing  a  tariff  for  supjAly  of  current  for  such  purposes  small 
provision  need  be  made  to  meet  power  station  cajjital  cost. 

Advantages  of  "  All-Electeic  "  Houses. 

The  main  advantages  of  an  all-electric  housing  scheme  are 
so  obvious  that  it  is  surprising  that  it  does  not  receive  greater 
consideration  by  the  Housing  Authorities.  It  is  apparently 
not  on  the  grounds  of  cost,  because  the  question  is  not  con- 
sidered sufficiently,  as  a  rule,  for  estimates  of  the  costs  to  be 
prepared.  The  increased  space  in  small  houses  afforded  by  the 
reduced  number  of  chimney  breasts  is  alone  a  great  recom- 


mendation. The  reduction  in  building  costs  due  to  the 
necessity  of  providing  only  one  chimney,  and  to  the  reduced 
ceiling  heights  which  can  be  provided  without  inconvenience 
to  the  occupants,  will  pay  the  extra  cost  of  the  electrical  equip- 
ment, or  go  a  long  way  towards  doing  so.  The  reduced  cost 
of  redecoration  and  upkeep  of  the  houses  will  represent  an 
appreciable  annual  saving  to  the  Housing  Authority. 

These  points  should  alone  appeal  to  the  Authorities,  quite 
apart  from  the  labour  saving,  the  cleanliness,  and  the  healthy 
conditions  which  would  benefit  the  occupants.  Our  conditions 
of  life  and  our  habits  make  it  desirable  to  install  a  coal  fire  in 
the  living  room  (from  which  the  domestic  hot  water  is  obtain- 
able with  the  greatest  economy),  but  apart  from  this  a  complete 
electrical  equipment  has  everything  in  its  favour.  Lack  of 
space,  however,  prevents  the  matter  being  fully  dealt  with 
here. 

Three  Important  Points. 

It  is  not  possible  in  a  short  article  to  touch  more  than  lightly 
upon  the  problems  which  present  themselves  in  the  supply  of 
electricity  to  housing  schemes.  The  writer,  however,  would 
like  to  lay  stress  upon  the  following  : — 

1.  That  to  the  Supply  Authority  the  business  is  worth 
obtaining  if  at  all  possible,  as  the  revenue  from  the  supply  of 
current  is  assured,  and  is  not  subject  to  fluctuation  with 
the  fluctuation  in  the  state  of  trade  and  industry. 

2.  The  fullest  use  of  electricity  should  be  made  in  all  modern 
houses,  and  facilities  provided  for  it. 

3.  The  problems  and  their  methods  of  solution  should  be 
more  fully  ventilated  than  is  at  present  the  case,  and  a  greater 
interchange  of  ideas  would  be  generally  beneficial. 


The  Supply  of  Electricity  to  Housing  Colonies, 


Br    E.    E.    BOADLET.    M.I.E.E. 

(Borough  Electrical  Engineer,  Maidstone). 


WHEN,  shortly  after  the  conclusion  of  the  Great  War,  the 
provision  of  the  many  thousands  of  houses  that  were  so 
urgently  required  was  being  taken  in  hand  by  the  muni- 
cipal authorities  up  and  down  the  country,  the  electricity  supply 
industry  awoke  to  the  fact  that  in  these  houses  would  be  a 
potential  source  of  much  revenue.  To-day  I  think  it  must 
be  confessed  that  actual  attainment  has  fallen  short  of  the 
original  promise,  and  much  that  might  have  been  done,  and 
in  some  cases,  ought  to  have  been  done,  has  not  come  to  frui- 
tion. The  reasons  for  this  are  many  and  various,  in  some 
cases  general  and  in  others  purely  local. 

Tackling  the  Problem  at  Maidstone. 

Thoroughly  to  explore  the  whole  of  the  subject  and  to  enter 
deeply  into  these  reasons  would  require  much  more  space  than 
is  at  my  command,  but  it  may  be  of  interest,  and  perhaps  a 
certain  amount  of  help,  to  recount  what  has  been  done  and 
the  various  difficulties  we  have  been  up  against  in  Maidstone. 
The  housing  problem  in  Maidstone  was  early  recognised  as 
one  of  the  most  pressing  that  the  local  authority  had  to  face, 
and  energetic  steps  were  taken  to  deal  with  it,  and  I  believe 
the  Maidstone  Corporation  is  counted  as  having  done  as  well 
as  most  authorities  in  getting  houses  built  and  ready  for 
habitation. 

After  a  survey  of  the  town  for  suitable  land,  four  sites,  all 
on  the  outskirts,  were  chosen,  and  competitive  designs  for 
cottage  dwellings  invited.  Having  chosen  the  design  of  the 
house  for  each  site  and  the  lay-out  of  the  colony,  tenders  for 
the  building  were  invited,  and  it  was  on  their  receipt  that  the 
first  "snag''  was  encountered.  The  prices  were  so  high  that  the 
first  es.sential  was  to  cut  them  down  in  every  po'^sible  direc- 
tion ;  one  way  was  in  the  arrangements  for  lighting  and 
heating. 

In  Maidstone  the  electricity  supply  is  in  the  h  mds  of  the 
municipality,  while  gas  is  supplied  by  a  Company,  two  directors 


of  which  are  members  of  the  Corporation,  one  of  them  being 
the  Chairman  of  the  Housing  Committee,  so  that  it  can  be 
truthfully  said  that  both  sides  had  a  fair  field.  The  problem  for 
the  Housing  Committee  was  to  choose  between  electricity  and 
gas  for  lighting,  and  between  electricity,  gas  and  coal  for  heating. 
The  electricity  department  were  not  by  any  means  idle  and 
prepared  many  schemes  for  the  consideration  of  the  Housing 
Committee.  What  the  electricity  department  put  forward 
was  a  stove  of  the  inter-oven  type,  burning  coal  for  the 
heating  of  the  main  living  room  and  on  which  the  bulk  of  the 
cooking  would  have  been  done  during  perhaps  seven  months 
of  the  year  when  heat  was  required,  a  copper  burning  coke 
and  all  the  house  refuse  for  providing  water  for  the  weekly 
wash  and  for  baths,  while  electricity  would  provide  the  means 
of  carrying  out  the  rest  of  the  domestic  services  which  com- 
prise— 


1.  Lighting. 

2.  Cooking    (particularly    in 

summer  time). 


the 


3.  Ironing. 

4.  Occasional  heating. 


The  Gas  Company  put  forward  a  scheme  in  which  they 
advised — 

1.  A  stove  of  the  inter-oven  type       3.  Gas  lighting. 

for  the  main  heating.  4.  Gas  fires. 

2.  A  gas  cooker.  5.  A  gas  copper. 

Gas  Conditions  Prohibitive. 

Their  offer  was  accompanied  by  the  condition  that 
unless  they  were  allowed  to  pipe  the  houses  for  gas  lighting 
they  would  refuse  to  lay  gas  mains  on  the  various  estates  at  all, 
stating  that  the  gas  lighting  made  all  the  difference  between 
the  scheme  being  remunerative  or  not,  and  they  offered  to 
pipe  all  houses  for  lighting  free  of  charge  to  the  Housing  Com- 
mittee. 

This  was  a  very  tempting  bait,  particularly  where  expen- 
diture had  to  be  cut  wherever  possible,  but  the  first  condition 
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was  not  to  the  likinj;  of  the  Housiiip  Coniniittee.  The  elec- 
tricity department  made  the  most  of  the  advantuf^es  of  elec- 
tricity, )>articularlv  pointinji  out  that  the  Hoiisinp  Committee, 
as  the  owners  of  the  houses,  and  thereby  res])onsil)Ie  for  the 
uiikeej)  of  the  decorations,  would  reap  a  very  handsome  returH 
on  the  capital  expended  on  the  wiring. 

How  A  Compromise  was  Arrived  At. 

The  result  of  the  struggle  was  a  com|)romise,  in  favour  of 
the  electricity  department,  and  the  houses  are  fitted  as 
follows  :-  - 

1.  A     .ftove     of     the     intpr-ovcn       4.  Pliii;s     for    plcctric    iron    and 

typo.  clertrif  tii-ps. 

2.  A  gas  coppiT.  5.   .Any  further  cooking  stove  can 

3.  Electric  lighting.  be  either  gas  or  electric  at  the 

wish  of  the  tenant. 

No  gas  lighting  is  allowed  in  the  houses,  and  the  electric 
lighting  consists  of  one  lighting  point  in  each  of  the  following 
rooms  : — Parlour,  living  room,  scullery,  bathroom,  landing 
and  three  bedrooms,  while  heating  plugs  are  jirovided  in  the 
scullery  for  ironing  or  a  cooker,  andjn  one  bedroom  for  occa- 
sional heating  or  in  case  of  illness.  As  the  amount  of  money 
allowed  for  electricity  supplv  was  linuted  to  twelve  jwunds 
per  house,  and  as  it  was  to  the  advantage  of  the  Electricity 
Department  to  get  as  much  done  for  tlie  money  as  po.9sible, 
a  great  deal  of  thought  was  given  to  ])reparing  the  details  of 
the  scheme  for  wiring  the  houses,  and  it  was  decided  to  do  the 
work  by  men  employed  in  the  Electricity  Department  paid 
at  standard  wirenian's  rates,  to  use  the  Henley  or  similar 
wiring  system,  and  to  employ  switch  ceiling  roses  0])erated 
by  a  pull  chain  instead  of  wall  switches. 

The  first  pair  of  houses  was  experimented  on  to  find  the 
most  economical  way  of  running  the  wires,  both  from  the 
points  of  view  of  material  and  labour,  and  wheti  this  was  found 
the  remainder  were  done  aKsolutely  to  standard  pattern.  The 
switch  ceiling  roses  save  quite  a  lot  of  both  material  and 
labour,  and  in  connection  with  these  we  always  run  the  opera- 
ting chain  over  a  small  pulley,  so  that  it  hangs  some  little 
distance  from  the  lamp  and  shade,  thus  obviating  broken 
filaments,  if  not  worse. 


Factors  Advkrse  to  Domestic  Electricity. 

At  the  present  time  some  4.5  hou.ses  are  inhabited  and  using 
electric  light,  but  beyond  lighting,  the  use  of  electrical  appli- 
ances has  not  made  much  headway  ;  nine  or  ten  electric 
flat  irons  have  been  installed  and  four  electric  fires.  The 
reasons  operating  against  the  adoption  of  these  domestic 
helps  seem  to  be  as  follows  :  The  rents  of  the  houses  are 
much  higher  than  ]>eople  have  been  accustomed  to  pay, 
and  with  the  slump  in  trade  and  the  necessary  short 
hours,  most  of  the  people  living  in  the  houses  have  very 
little  spare  money,  and  during  the  winter,  while  they  have  a 
fire  going,  do  their  ironing  with  an  ordinary  iron.  Much 
improved  results  are  looked  forward  to  from  our  canvassing 
efforts  during  the  s])ring  and  summer,  when  failing  an  electric 
iron,  a  fire  would  have  to  be  lighted  for  heating  the  iron. 

With  regard  to  electric  fires,  again  it  is  a  question  of  money. 
Most  of  the  people  in  the  houses  are  people  with  big  families, 
they  being  given  the  first  chance  of  the  hou.ses,  and  at  present 
they  have  all  they  can  do  to  keep  and  feed  their  families  and 
pay  the  rent. 

When  trade  improves  and  as  a  different  class  of  jieople 
occupy  the  houses  now  under  construction,  it  is  expected  that 
much  better  business  will  be  done. 

Cooking  stoves  are  also  out  of  it  in  the  matter  of  price ; 
most  of  the  tenants  use  the  inter-oven  stove  and  nothing 
else,  but  several  u.se,  in  addition,  a  very  small  gas  cooker, 
hired  from  the  gas  company  for  under  a  pound  per  annum, 
whereas  the  hire  for  an  electric  cooker  is  15s.  per  quarter  ; 
this,  of  course,  includes  maintenance,  but  even  then  it  seems 
very  high  to  a  man  earning,  say,  £1  per  week.  But  bearing 
in  mind  the  initial  cost  of  the  cooker  and  the  cost  of  renewals, 
it  cannot  be  put  lower,  except  at  a  loss. 


Slot  Meters  as  Bill  Collectors. 

In  connection  with  the  cooking  arrangements  in  these 
small  houses  one  ])oint  has  struck  nie  very  forcibly,  and  this 
is  tlie  amount  of  money  that  tlie  tenant  will  put  into  a  slot 
meter  without  grumbling. 

I  wanted  to  com])are  the  cost  of  electric  cooking  in  a  liouse- 
hold  of  six  peoph'  witli  that  of  gas  cooking,  and  obtained 
some  actual  figures  of  tlie  money  put  into  slot  meters  for 
this  purj)0se.  In  one  house,  for  three  ;x'0/i/e— ^husband,  wife 
and  one  child — 18s.  lOd.  was  j>aid  for  cooking  by  gas  in  one 
month  and  the  tenant  did  not  consider  it  anything  out  of 
the  ordinary.  The  average  actual  cost  of  electric  cooking 
])er  month  for  the  household  of  six  people  worked  out  at 
22s.  Cd.,  and  this  in  a  liouse  where  the  standard  of  living  was 
much  higher  than  in  the  former. 

Still  Hope  for  Electric  Cooking. 

From  the  foregoing,  I  still  believe  there  is  hope  for  electric 
cooking  in  this  class  of  i)roperty,  but  success  will,  to  a  large 
extent,  depend  on  energetic  canvassing  and  particularly 
on  the  service  which  is  given  after  the  cookers  are  installed. 
Proper  instruction  in  their  use  must  be  given  and  each  job 
efficiently  "  mothered."' 

It  would  also  he]])  if,  in  all  Council  and  other  schools  in 
which  lessons  in  cookery  are  given,  an  electric  cooker  were 
installed  and  arrangements  made  for  the  girls  to  receive 
instruction  in  its  use,  as  well  as  or  instead  of  learning  how  to 
use  a  gas  cooker.  In  this  way  the  consumers  for  the  electricity 
department  would  be  "  caught  young  "  and  much  benefit 
would  result. 

Other  difficulties  in  connection  with  the  supply  of  elec- 
tricity to  working-class  housing  colonies  mostly  resolve  them- 
selves in  the  end  to  difficulties  of  a  financial  nature.  From 
figures  already  obtained  it  is  pretty  evident  that  not  more 
than  an  average  of  60  units  per  annum  per  house  will  be 
consumed  on  a  purely  lighting  load,  and  this,  even  at  8d.  per 
unit,  only  produces  £2. 

For  reasons  connected  with  health  and  for  aesthetic  reasons 
theiie  houses  are  well  spaced  out  and  generally  have  front 
gardens  of  some  length  ;  this  complicates  and  adds  to  the 
cost  of  mains  and  services.  Overhead  mains  and  services 
were  taboo,  as  it  was  held  that  they  did  not  accord  with 
the  amenities  of  the  colony. 

In  Maidstone  our  housing  colonies  are  supplied  with 
alternating  current  at  230  V  and  50  periods  from  a  sub- 
station on  the  e.state  giving  three  phase  current  ;  the  phases 
are  split  up  and  roughly  balanced,  only  one  phase  being 
taken  down  each  road.  The  mains  are  paper  insulated, 
lead  covered  and  armoured  cables  laid  direct  in  the  ground  ; 
they  are  laid  close  up  against  the  front  wall  of  the  house  in 
what  is  now  the  front  garden.  There  is  not  one  single  under- 
ground joint  in  the  whole  of  the  cable  on  the  estates,  the 
cables  are  looped  in  from  house  to  house  and  linked  across 
in  special  boxes  which  also  contain  the  main  fuses  for  the 
house  ;  all  cables  are  fed  from  both  ends  and  the  lamj)  posts 
on  the  estate  were  cast  with  special  bases  which  are  used  as 
distributing  and  link  boxes  for  the  cables. 

Tenants  and  Tariffs. 
The  tenants  have  the  option  of  being  charged  on  a  flat 
rate  of  8d.  per  unit  or  on  a  contract-demand  system  with 
current  limiters,  the  price  charged  being  22s.  per  annum  for 
each  30-W  lamp.  Most  tenants  prefer  the  contract-demand 
system,  and  every  effort  will  be  made  on  the  part  of  the  supply 
authority  to  induce  them  to  keep  on  it,  as,  in  my  opinion, 
for  a  lighting  supply  it  po.ssesses  nearly  all  the  advantages 
and  in  addition  a.ssures  the  revenue.  Care  has  been  taken 
to  wire  the  plug  circuit  separately,  and  energy  for  heating, 
cooking  and  ironing  will  be  charged  separately  by  meter. 
So  far  as  my  experience  has  gone  up  to  the  present  I  have 
undoubted  hopes  for  the  use  of  electricity  in  houses  of  this 
type,  but  whether,  on  a  purely  lighting  load,  under  present 
conditions,  it  is  a  paying  proposition,  "  I  hae  ma  doots." 
Time  alone  can  prove. 
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The   Science   of   Home   Making. 

By    Mrs.    Councillor    PALMER,    .I.P. 

(Member.   Electricity  Housing  Committee  Soutiiampton  Borough  Ccuncil). 


MUCH  controversy  has  waged  round  the  relative 
importance  of  heredity  and  environment  in  the 
formation  of  character  and  type.  It  may  be  difficvdt 
to  define  the  absolute  effect  of  each  factor,  but  all  are  agreed 
that  environment  is  one  of  the  most  powerful  forces  in  the 
moulding  of  the  individual.  The  communal  conscience  has 
not  developed  rapidly  enough  to  meet  the  necessities  of  present- 
day  communal  life,  or  we  would  surely  have  recognised  this 
principle  in  connection  with  the  housing  accommodation  of 
the  people. 

Bad  Housing  Playing  Havoc. 

Throughout  the  length  and  breadth  of  the  land  bad  housing 
is  playing  havoc  with  vast  numbers  of  our  population,  and 
wasting  the  real  wealth  of  the  nation.  During  the  progress 
of  the  war  the  startling  results  of  Army  medical  examinations 
l)ro\'ided  painful  evidence  of  this,  and  the' persistently  high 
rate  of  infant  mortality  also  affords  pathetic  emphasis  of  the 
same  fact.  The  medical  records  show  that  an  alarming  number 
of  school  children  are  suffering  from  preventible  disease,  while 
the  spread  of  tuberculosis  is  a  growing  menace  to  the  national 
life.  If  mental  science  were  sufficiently  developed,  there  is 
little  doubt  we  could  detect  the  equally  disastrous  results  of 
these  bad  conditions  on  the  mentality  of  the  people. 

Under  these  circumstances,  one  cannot  estimate  highly  the 
intelligence  or  moral  sense  of  a  Government  that  is  content  to 
spend  huge  .sums  on  prisons,  lunatic  asylums,  hospitals,  clinics 
and  medical  ser\'ices  without  endeavouring  to  remove  the 
primary  cause  of  the  evils  these  institutions  exist  to  remedy. 

One  need  not  elaborate  the  moral  aspect  of  the  case,  other 
than  to  say  that  if  the  physique  and  mentality  of  a  people  are 
weakened,  it  is  bound  to  be  reflected  in  their  moral  condition, 
to  the  consequent  detriment  of  the  whole  community. 

Good  Housing  an  Insurance. 

It  naturally  follows  that  if  pleasant  and  healthy  living 
accommodation  is  provided,  an  insurance  is  effected  against 
disease,  against  the  degeneration  of  the  individual  and  against 
general  social  disorder. 

Why,  then,  have  the  politicians  done  so  little  to  make  the 
promised  "  new  world  fit  for  heroes  to  live  in  '(  "  Principally 
because  the  loud-voiced  ""  big  business  "  interests  have  mono- 
polised the  machinery  of  Parliament  to  benefit  themselves, 
while  women,  who  are  the  greatest  sufferers  through  bad 
housing,  are  not  yet  effective  in  politics. 

Apparently  the  only  controlling  idea  behind  the  housing 
programme  of  the  Government  is  that  of  immediate  economy. 
It  is  a  false  economy  indeed  that  pays  no  heed  to  the  inventions 
of  genius  and  the  developments  of  science.  Instead  of  the  new 
houses  being  a  monument  to  the  combined  skill  of  our  architects 
and  engineers,  and  an  inspiration  in  the  lives  of  the  people, 
they  are  a  most  expensive  and  colossal  blunder,  and  an 
object  lesson  to  warn  posterity  against  the  folly  of  allowing 
a  Government  of  vested  interests  to  sacrifice  the  convenience 
and  well-being  of  a  people  to  private  profit. 

We  have  seen  transport  and  industry  practically  revolu- 
tionised by  the  development  of  electric  power,  and  yet  our 
domestic  workshop,  the  home,  for  which  electricity  is  pre- 
eminently suitable,  has  gained  little  or  no  advantage. 

Women's  Revolt  against  Domesticity. 

No  wonder  women  have  revolted  against  domesticity  ! 
They  entered  the  munition  workers'  kitchen  to  find  it  brilliantly 
lighted  by  electricity,  and  provided  with  wonderful  electric 
apparatus  for  the  preparation  and  cooking  of  food,  in  every 
conceivable  form.  The  cleansing  of  utensils  was  accomplished 
easily  and  swiftly  with  machinery  driven  by  the  same  unseen 
beneficent  "  power."     Dining  rooms  and  rest  rooms  were  ren- 


dered pleasantly  warm  by  electric  radiators  or  electric  fires, 
and,  generally  speaking,  women  found  that  life  could  and 
shoidd,  be  relieved  of  much  of  the  toil  and  drudgery  that  falls 
to  the  lot  of  the  average  woman. 

The  community  would  gain  if  full  advantage  were  taken  of 
this  attitude  of  mind  to  popularise  everj'  domestic  labour- 
saving  device.  No  conservatism  or  prejudice  could  long 
withstand  the  fact  that  the  usual  wearisome  back-breaking 
and  heart-brealring  cleansing  operations  can  be  eliminated  in 
wonians'  fight  against  dirt. 

The  Freedom  of  the  Electric  Home. 
In  the  electric  home,  life  would  hold  for  woman  a  freedom  and 
an  opportunity  for  self -development,  more  to  be  desired  than 
her  present  "  sphere,"  which  presumably  is  to  cook,  clean, 
wash,  iron,  mend  and  darn  by  the  most  obsolete  methods  for 
men  who  go  to  work  in  electric  cars,  who  are  raisea  by  electric 
lifts  to  carry  on  their  business  in  electrically  operated  factories 
or  electrically  lighted  offices,  who  lunch  in  electric  restaurants, 
and  cure  their  rheumatism  bv  electric  baths,  and  who"  yet 
remain  content  to  "switch  off"  the  friendly  current  when 
they  reach  their  own  front  doors  !  The  home  is  indeed  a 
woman's  kingdom,  but,  unfortunately,  it  has  frequently  been 
her  prison  as  well.  Science  is  ready  to  set  her  free- — let  us  not 
condemn  her  to  further  servitude. 

The  Case  for  Electricity  in  the  Home. 

The  case  for  the  use  of  electricity  in  the  home  is  overwhelming- 
It  is  easily  manipulated — it  is  the  most  perfect  artificial 
illuminant — it  is  an  element  of  safety  rather  than  of  danger  in 
a  house — it  throws  no  imjiurities  into  the  air,  and  consequent  1 
saves  expensive  decoration-  it  does  not  absorb  the  life-giving 
oxygen  so  essential  to  health,  and  it  is  readily  adaptable  for 
the  manifold  necessities  of  a  household. 

When  considering  the  initial  cost  of  supplying  a  general 
service  of  electricity  we  nmst  remember  the  advantage  gained 
by  the  abatement  of  the  smoke  nuisance  for  which  the  domestic 
fire  is  largeh'  responsible. 

It  is  calculated  that  80  tons  of  soot  are  emitted  from  London 
chimneys  every  hour.  The  appalling  effect  of  this  pollution 
of  the  atmosphere,  on  the  human  organism,  and  the  danger  to 
health,  cannot  be  too  strongly  emphasised. 

The  saving  effected  in  the  cleansing  of  our  towns,  in  the 
making  up  of  roads,  and  in  the  removal  of  refuse,  is  a  very 
important  consideration. 

In  every  up-to-date  housing  scheme  electric  cables  should 
be  laid  with  the  main  sewers  and  water  supply,  before  the  houses 
are  built.  This  would  not  only  obviate  the  re-opening  of  the 
road,  but  the  service  could  be  used  for  light  and  power  in  the 
actual  building  operations.  The  houses  should  be  wired 
throughout  in  the  course  of  construction,  so  that  all  wires  are 
protected  in  the  most  effective  way,  and  a  more  satisfactory 
result  obtained  than  outside  casings  could  possibly  give. 
Though  the  installation  might  cost  more,  the  subsequent 
saving  in  maintenance  should  be  considered. 

Heating  and  Cooking  Requirements. 

In  addition  to  one  light  at  least  in  each  room,  there  should 
also  be  a  plug  for  an  electric  heater,  and  an  electric  boiler  and 
cooker  should  be  fixed  in  the  scullery.  The  saving  effected 
in  construction  by  the  absence  of  chimneys  would  nearly 
cover  this  outlay.  A  plug  for  an  electric  iron  or  other  appa- 
ratus would  be  a  great  convenience  in  the  kitchen,  and  a 
good  airing  cupboard,  electrically  heated,  is  also  a  necessity. 

The  ideal  arrangement  of  course  would  be  that  the  nnmici- 
pality  .should  own  the  power  supply,  and  every  house  be 
equipped   by  them.     Meters,  inspectors  and  collectors  could 
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then  bf  dispensed  with,  and  n  great  saving  achieved,  while  a 
flat  rate  on  tlie  assessable  value  of  the  hoiise  would  iieeni  a 
fair  inetliod  of  charging  consumers.  Pending  that  desirable 
develo])nient,  the  installation  of  current  liniiters  would  ensure 
a  reasonable  use  of  the  current.  A  prominent  feature  of  the 
Electricity  .Sui>i)ly  Act,  191'J,  was  the  advocacy  of  the  estab- 
lishment of  super-power  stations,  but  perhajjs  the  last  word 
has  aot  been  spoken  on  that,  for  if  we  look  forward  to  the 
po.s^ibiiity  of  central   heating  by  the   utilisation  of   exhaust 


steam,  a  number  of  smaller  stations  would  probably  better 

serve  the  ])urpose  of  the  community. 

Remembering  all  the  advantages  that  would  accrue  from  the 
general  use  of  electricity  in  the  homes  of  the  people,  we  are 
entitled  to  e.xpeot  that  the  Ministry  of  Health  will  assist  in  a 
])ropaganda  to  that  end.  Certainly,  the  highest  tribute  we  can 
])ay  to  the  genius  of  Michael  Faraday  is  to  place  his  discovery 
at  the  service  of  men  and  women  everywhere  and  so  materially 
hel])  the  progress  of  humanity. 


The  Place  of  Electricity  in  Town  Planning. 


Bf    C,    B. 

TOWN  planning  is  the  art  of  making  towns  fit  to  live  in.  It 
is,  therefore,  concerned  with  the  ])lanning  and  building  of 
houses,  factories  and  other  buildings  to  meet  the  needs 
of  communities,  the  lay  out  of  roads,  and  the  organisation  of 
towns  as  complete  units.  Electricity  is  an  important  factor 
in  town  planning  because  it  makes  houses  more  comfortable 
and  efficient,  reduces  dirt  and  improves  health  ;  it  makes 
towns  cleaner  and  tidier,  reducing  smoke  in  particular.  The 
chief  importance  of  electricity,  however,  to  the  town  planner 
is  its  influence  upon  the  distrilnition  of  industries  and  popu- 
lation. Industry  depends  u])on  electric  power,  and  will  go 
(other  things  being  equal)  where  such  power  can  be  easily 
and  cheaply  obtained.  Population  also  depends  upon  cheap 
and  rapid  transj)ort,  electric  trams,  tubes  and  railways.  Fcr 
this  reason  the  planning  of  electric  distribution  systems  is  of 
the  utmost  importance  iu  connection  with  town  development. 

Electricity  Supply  Reorganisation  as  a  Factor. 

The  new  schemes  for  the  reorganisation  of  electricity  supply 
throughout  the  country  are  bound  to  have  a  considerable 
effect  upon  the  growth  of  towns.  They  will  mean  that  electric 
power  at  reasonable  rates  will  be  brought  to  areas  that  do  not 
possess  it  at  present,  with  the  consequence  that  industries 
which  hitherto  have  been  crowded  up  will  tend  to  spread. 
During  the  last  century  industries  concentrated  in  the  Mid- 
lands and  the  North  because  of  the  coal  fields  ;  they  developed 
in  the  London  neighbourhood  because  of  the  presence  of  a  large 
population  and  the  importance  of  London  as  a  port.  But 
with  highly  developed  road  and  rail  transport  systems  accom- 
panied by  the  accessibility  of  electric  power  the  reason  for  such 
concentration  of  industry  is  disappearing.  The  evils  of 
over-concentration  of  industry  in  particular  areas  are  manifest ; 
they  are  at  the  root  of  much  of  the  most  serious  social  and 
political  troubles  of  the  day.  These  wens,  as  Cobbett  called 
them  (for  though  Cobbett  talked  about  London  as  the  tven, 
he  used  the  same  epithet  when  speaking  of  the  overgrown 
manufacturing  towns  throughout  the  country),  in  which  our 
great  commercial  supremacy  grew  u]),  were  the  products  of 
a  time  when  organisation  in  industrial  planning  was  in  its 
infancy,  and  when  modern  tow-n  |)Ianning  was  simply  non- 
existent. Great  towns  grow  to-day  by  reason  of  their 
own  momentum,  and  jiractically  nothing  has  yet  been  done 
to  subject  that  growth  to  public  control.  Under  the  Town 
Planning  Acts  of  1909  and  1919  tliere  is  legislative  provision 
for  the  control  of  the  uses  of  land  and  the  process  of  town 
development,  but  action  in  this  direction  is  still  in  its  early 
stages. 

Wh.\t  Electric  Power  has  Pone. 

The  development  of  electricity  for  power  purposes  will 
profoundly  affect  the  growth  of  the  great  towns  by  its  influence 
over  the  distribution  of  population.  Up  to  the  present  the 
effect  of  electricity  upon  towns  is  that  it  has  made  po.ssible 
the  spreading  of  population  over  large  areas  by  means  of  the 
development  cf  transport.  Everybody  knows  how  the 
growth  of  London  has  been  effected  by  the  extension  of  electric 
trams  and  tubes  ;  whole  districts  have  been  opened  up  in 
recent  years  by  this  means.  There  are,  on  the  other  hand, 
wide  areas  in  the  east  and  south-east  that  have  halted  in  their 
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develojunent  simply  because  of  the  lack  of  such  transit 
facilities.  It  was  believed  at  one  time  that  by  developing 
(|uick  transit  there  were  practically  no  limits  to  the  extension 
of  great  towns.  But  time  has  shown  that  to  be  a  mistake. 
The  transport  system  of  London,  wonderful  as  has  been  its 
development  in  the  last  twenty  years,  is  ina(le()uate.  It  is 
not  merely  that  there  are  districts  without  facilities,  but  the 
facilities  that  do  exist  cannot  cope  with  the  demand,  with  the 
result  that  travelling  in  London,  which  could  be  a  pleasure,  is 
a  highly  uncomfortable  process.  The  London  transport 
systems  were  not  designed  for  this  excessive  demand.  No  one 
can  call  that  transport  efficient  which  invoh^es  the  over- 
crowding of  passengers,  long  waiting  queues  of  people  and 
strap-hanging.  To  supplement  the  existing  systems  pro- 
posals have  been  made  from  time  to  time  for  elevated  railways 
and  for  vast  underground  roadways.  None  of  these  schemes 
could  be  carried  out  without  vast  expense,  and  even  if  they 
were  desirable  the  money  is  not  likely  to  be  found  for  them. 

A  New  "  Satellite  "  Town. 

But  it  is  by  widening  the  area  over  which  power  supplies 
can  be  delivered  that  electricity  will  produce  its  greatest 
effect  upon  towns.  This  will  enable  new  areas  of  industrial 
activity  to  be  started.  An  example  of  this  method  is  seen  in 
the  Welwyn  Garden  City  scheme,  which  made  such  remarkable 
progress  last  year.  That  scheme  was  projected  to  establish 
a  new  ''satellite  "  town  for  industry  of  about  -50  000  inhabitants. 
The  main  idea  is  that  industries  should  be  provided  with  the 
best  of  modern  equipment  on  a  new  site,  and  that  the  workers 
should  have  good  houses  within  walking  distance  of  their 
work  in  a  well  organised  town.  This  has  only  been  made 
practicable  because  of  electric  power.  Power  can  be 
supplied  on  the  site  at  reasonable  rates,  and  this,  together 
with  the  best  of  road  and  rail  transport  facilities,  makes  the 
new  town  an  ideal  ])lace  for  industry.  Welwyn  Garden  City 
is  in  Hertfordshire,  21  miles  from  London  on  the  Great  Northern 
main  line.  It  will  occupy  with  its  agricultural  belt  about  four 
square  miles.  The  town  is  within  the  area  of  the  North 
Metropolitan  Electric  Supply  Company,  which  will  supply  in 
bulk  to  the  Garden  City  Company  to  distribute  on  an 
agreed  scale  to  the  town.  Every  house  in  the  town,  even  the 
smallest  cottage,  is  wired  for  electricity ;  indeed,  electric 
wiring  will  be  a  normal  part  of  the  construction  of  every 
building.  Welwyn  Garden  City,  though  it  will  have  gas  for 
some  purposes,  will,  so  far  as  lighting  is  concerned,  be  an"ali- 
electric"  town.  Electricity  willalso  be  available  for  the  agri- 
ciUtural  population. 

The  new  garden  city  shows  the  way  in  which  electricity  will 
influence  the  future  development  of  the  country.  The  placing 
of  factories  along  lines  of  communication,  in  touch  with  the 
great  generating  stations,  is  not  what  is  required.  Factories 
need  a  certain  element  of  concentration ;  they  need  to  be  planned 
in  relation  to  the  homes  and  the  amenities  of  the  lives  of  their 
workers.  That  is  done  in  the  garden  city.  It  is  the  garden 
city  system  of  town-planning  which  is  likely  to  receive  a  groat 
impetus  from  the  development  of  electricity,  and  by  means  of 
which  the  greatest  social  and  industrial  advantages  are  likely 
to  be  secured  for  the  community. 
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Br  J.  SILAS  WHYBREW 

(Secretary,  the  Labour  Housing  Association). 


IN  addition  to  the  great  relief  that  the  full  or  even  partial  u.se 
oi  the  various  electrical  appliances  now  available  will  bring 
to  the  overworked  and  harassed  housewife  and  mother, 
there  are  other  very  important  improvements  which  can  be 
effected  by  the  use  of  this  form  of  energy.  These  include 
a  better  and  more  economical  form  of  construction  of  the 
dwelling  and  a  very  substantial  increase  in  the  habitable 
space  provided  within  it,  without  any  considerable  increase 
in  the  rent  chargeable.  There  can  be  no  doubt  that 
the  necessity  of  providing  for  a  number  of  fireplaces  and  a 
copper,  according  to  the  size  of  the  house,  has  constituted 
a  severe  handicap  to  the  most  experienced  architect,  and  as  a 
consequence  the  majority  of  occupiers  have  suffered  a  large 
amount  of  discomfort  and  inconvenience.  The  supreme  test 
of  an  architect  consists  in  his  talent  to  plan  a  small  dwelling. 
This  problem  is  much  more  urgent  and  serious  than  many 
people  imagine.  The  new  houses  erected  under  the  Housing 
Acts  are  now  reaching  completion,  and  it  is  possible  for  the 
first  applicants  to  see  the  kind  of  accommodation  afforded  by 
a  beneficent  officialdom. 

Defects  of  the  New  Houses. 
The  defects  of  the  new  houses  are  real.     The  small  and 
awkwardly  shaped  rooms,  the  lack  of  suitable  conveniences, 
and  the  impossible  rents  charged  are  all  receiving  keen  criticism 
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unnecessary  to  have  built  more  than  one  chimney  breast, 
thus  saving  the  owner  or  tenant  a  fair  item  of  expenditure. 

The  Tudor  Walter  Design. 

To  illustrate  the  great  advantages  that  are  possible,  if 
electricity  is  adopted,  a  series  of  plans  from  "  The  Housing 
Journal  "  are  reproduced.  The  plan.  Fig.  1,  is  plan  40  of 
"  The  Tudor  Walter's  Report  "  ;  it  is  also  included  in  ''  The 
Nation's  New  Houses,"  slightly  modified  by  the  addition  of 
bay  windows.  This  particular  plan  was  selected  as  "  the 
standard  plan  "  for  the  "  Daily  Mail  "  Housing  Exhibition 
held  during  last  year.  It  may,  therefore,  be  accepted  as  an 
authoritative  plan  for  the  ordinary  type  of  house. 

It  has  three  chimney  breasts,  two  of  which  are  erected  in 
outside  walls,  and  provides  for  five  fireplaces,  a  copper  and 
cooking  range.  It  would  be  imjiossible  to  build  this  type  of 
cottage  in  terraces.  The  living  room  and  the  main  bedroom 
are  of  the  minimum  sizes  recommended  by  various  Govern- 
ment Committees,  but  neither  the  parlour  nor  the  second  and 
third  bedrooms  give  the  adequate  space  e.ssential  for  the  health 
and  comfort  of  a  family  of  five  or  six  persons.  The  kitchen- 
scullery  opens  directly  to  the  open  air.  It  is  obvious  that  the 
women  folk,  who  spend  so  much  of  their  time  in  this  working 
apartment,  must  always  be  subject  to  draught  from  below  the 
outer  door,  and  when  the  door  is  open,  which  it  must  be  on 
the  weekly  wash-day,  in  weather  more  or  less 
severe,  according  to  the  season  of  the  year. 

When  the  feet  are  chilled  by  draught  blow- 
ing over  a  cold  floor,  and  the  head  is  immersed 
in  warm  stagnant  air  or  heated  atmosphere,  a 
condition  is  created  in  the  body  which  inevit- 
ably produces  cold  or  some  more  serious 
complaint  in  the  person  affected. 

The  total  habitable  space  in  this  much 
lauded  ])lan  is  731  sq.  ft.  The  aggregate  of 
the  figures,  1  328,  is  the  number  of  square  feet 
measuring  over  the  outer  walls. 


The  Ideal  Plax. 


lieproduced  from  the  Special  Plans  Niin,her  of  *'  The  Housing  JouniaL" 

Fig.  1. — A  "Tudor  W.ilter's"  Desion  of  Workis-g  Cuss  Dweliing 


and  causing  much  discontent,  esfiecially  among  the  women 
folk.  This  dissatisfaction  is  so  acute  that  in  some  parts  of  the 
country  the  people  are  declining  to  become  tenants.  The  London 
County  Council  is  one  of  the  chief  offenders.  Some  of  the 
houses  built  by  the  Council,  costing  over  £1  000  each,  give 
very  poor  accommodation,  and  the  occupiers  only  took  them 
in  the  fir.st  instance  because  of  the  lack  of  housing  facilities 
in  the  Metropolitan  district.  In  one  of  the  houses  on  the  Nor- 
bury  Estate  the  cellar  is  situated  in  the  middle  of  the  wall 
of  the  living  room,  under  the  stairs.  The  room  itself  is  none 
too  large,  and  it  is  inconvenient  to  put  any  article  of  furniture 
into  it,  alongside  the  wall,  which  cannot  be  quickly  removed. 
The  coalman  has  to  come  through  the  passage  leading  from 
the  front  door  to  get  to  the  living  room,  and,  needless  to 
remark,  a  cloud  of  dust  arises  whenever  a  bag  of  coals  is 
poured  into  the  cupboard  provided  for  the  purpose.  The 
scullery  is  so  small  that  it  is  necessary  to  keep  the  mangle 
in  the  living  room  1 

A  glance  at  most  of  the  semi-detached  villas,  provided  with  the 
usual  fireplaces,  will  show  that  three  chimney  breasts  are  con- 
structed ;  whereas  if  electricity  had  been  supplied  ai  the  time 
of  erection,   for  heating  and  lighting,   it   would   have   been 


The  plans  in  Pig.  2,  also  reproduced  from 
'■  The  Housing  Journal,"  are  examples  of  a 
new  type  of  cottage  dwelling,  which  give  the 
maximum  amount  of  habitable  accommoda- 
tion possible  with  the  materials  employed 
to  build  them.  There  is  only  one  "centrally 
located  chimney  breast  "  which  retains  thehi&t 
created  within  the  house,  and  provision  is  made  for  only  one  fire. 
It  will  be  observed  that  in  the  three  jilans  .shown  that 
the  roofed  areas  are  much  less  than  that  in  ''  The  Tudor 
Walter's  plan,"  but  the  habitable  space  in  each  is  greater 
in  proportion  to  their  size.  The  extra  space  is  obtained 
because  there  is  only  one  chimney  breast,  and  by  the  use  of  a 
new  method  of  construction  and  a  new  form  of  walling, 
which  makes  a  6-inch  wall  substantial,  and  durable  enough 
for  adoption,  instead  of  a  11 -inch  wall. 

A  feature  of  the  new  type  is  that  the  parlour  is  located  on 
the  first  floor  instead  of  on  the  ground  floor.  It  is  claimed 
that  this  arrangement  enables  the  occupiers  to  make  more 
frequent  and  better  use  of  all  the  rooms  in  the  house  than  they 
can  do  when  the  parlour  is  placed  on  the  ground  floor.  It  is 
quite  certain  that  this  form  of  construction  gives  a  larger 
living  room  and  scullery,  and  a  bigger  parlour,  whereas  in  the 
usual  type  the  downstairs  accommodation  consists  of  a  small 
living  room,  a  cramped  parlour,  and  a  miserable  scullery. 

The  Advantages  of  Electricity. 
For  an  exhaustive  description  of  the  many  other  advantages 
of   "  The  Woman's   House  "   readers  are  referred  to   "  The 
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Housini^  Journal,"  No.  120.  Tlic  fact spoins  clear tliut there  is 
no  reason  why  the  workinj;  class  or  indeed  anyone  that  can  only 
aflord  a  low  rental,  .should  not  have  quit(^  ade(|uate  accom- 
modation, with  all  the  labour-savinf;  devices  which  electricity 
can  su]i])lyat  prices  within  their  means.  The  workiiij;  women 
of  tile  country  are  an.xious  to  have  the  electric  house,  and  also 
desire  to  eiuplov  electric  kettles,  irons,  cleaners,  and  other 
household  ap])liances,  as  soon  as  they  can  be  provided. 


The  eight-hour  day,  or  any  kind  of  order  to  regulate  the 
working  time,  is  almost  an  ini])racticability  in  the  domestic 
affairs  of  our  ])eo|i!e.  The  sensible  and  immediate  method  of 
reform  is  to  introduci'  laiiour-saving  machinery  into  the  home, 
to  abolish  the  causes  of  the  perjietual  dirt  and  grime,  anil 
thus  reduce  drudgery  to  the  minimum  ;  only  the  extensive 
use  of  electricity  can  make  that  desirable  state  of  things 
jjossible. 
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The  aboi:t  Plans  are  reproduced  Jrom  "  The  Bousing  Journal,*  So.  120. 

Fig.  2. — So.me  "  HotrsixG  JotTRSAL  "  Desions~of  Houses. 
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The  rapid  and  widespread  development  of  electricity  in  all 
its  branches,  especially  as  regards  the  general  use  of  electrical 
appliances,  depends  to  a  very  large  extent  on  the  enterprise 
and  public  spirit  of  supply  authorities  and  manufacturers  . 
It  would  be  good  business  to  co-operate  with  local  authorities  by 
providing  wiring,  stoves  and  other  apparatus  at  the  lowest 
price  consistent  with  the  cost  of  production  and  maintenance. 
It  would  be  undesirable  to  enter  into  any  arrangement  to  supply 
installations  free,  as  the  whole  cost  of  these  should  be  defrayed 
by  the  tenants  in  their  payments  of  rent. 

The  initial  costs  for  electricity  may  be  greater  than  the 
estimate  which  provides  for  grates,  ranges,  gas  stoves,  when 
these  articles  are  required  for  the  ordinary  type  of  cottage 
But  if  a  substantial  amount  can  be  saved  by  the  adoption 
of  an  economical  plan  which  also  implies  the  use  of  electricity, 
then  the  total  charges  should  not  be  much,  if  any,  greater. 
The  cost  for  external  and  internal  decorations  will  be 
decidedly  lower  in  the  case  of  the  house  in  which  electricity 
is  in  use,  and  as  the  price  of  paints  and  kindred  materials  is 
a  big  item,  the  saving  in  this  connection  should  be  taken  into 
account. 

Whether  the  supply  of  electricity  is  available  in  the  district 
or  not  local  authorities  and  others  concerned  in  the  promotion 
of  housing  schemes  should  allow  for  the  use  of  electricity  in 
the  construction  of  the  dwelling,  otherwise  the  cost  of  an 
installation  at  a  later  period  will  add  considerably  to  the 
expense,  and  in  most  cases  prevent  future  tenants  from 
enjoying  the  advantages  which  electricity  can  bring. 
What  Supply  Authorities  Can  Do. 

Electrical  companies  can  perform  a  real  service  to  the 
community,  and  play  a  very  effective  part  in  the  regeneration 
of  the  life  of  the  nation   and  the  reconstruction  of  industry 


by  taking  an  active  interest  in  the  creation  of  Garden  Cities 
and  new  towns  ;  such  a  venture  would  encourage  the  use  of 
electricity,  and  prove  the  tremendous  possibilities  of  elec- 
tricity for  industrial,  agricultural,  social  and  domestic  pur- 
poses. It  should  be  possible  to  create  "  An  Electric  Garden 
City." 

The  British  Electrical  Development  Association  would  be 
well  ad\'ised  to  call  a  conference  of  all  classes  of  manufacturers 
in  whose  trades  electricity  is  used  to  discuss  this  project. 
Instead  of  industrial  companies  buying  land  and  extending 
their  premises  within  the  large  towns,  which  are  already  too 
big  and  unhealthy  both  for  living  and  working  in,  the  better 
way  is  to  establish  entirely  new  factories  with  the  latest 
electric  machinery,  surrounded  by  electric  houses  arranged 
on  garden  suburb  principles,  with  the  pleasure  resorts  and 
educational  facilities  provided  in  the  existing  cities.  What 
cocoa  and  soap  companies  have  achieved  at  Bournville  and 
Port  Sunlight  is  possible  on  a  much  more  extensive  scale.  It 
is  an  enterprise  that  the  Co-operative  Productive  Companies 
and  the  Co-operative  Wholesale  Society  should  take  a  keen 
interest  in  promoting.  The  most  effective  way  to  sweep  away 
■"  the  black  country  ''  is  to  create  a  white,  yellow,  red,  blue, 
and  green  country  ;  but  if  those  connected  with  the  supply 
of  electricity  do  not  exercise  some  initiative  in  the  pursuit  of 
such  an  experiment,  then  the  progress  from  the  existing  con- 
ditions of  dirt,  depression,  and  disease  to  the  townships  of 
colour,  health,  and  happy  surroundings  will  be  slow  indeed. 
The  captains  of  the  electrical  industry  have  a  great  oppor- 
tunity. Some  of  them  employed  their  ability  and  experience 
in  one  and  another  of  the  departments  set  up  during  the  Great 
War.  The  present  time  offers  to  them  far  greater  ojiportuni- 
ties  to  serve  their  country  to  noble  ends. 


The  Application  of  Electricity  to  Middle  Class 

Houses  and  Flats. 


By   S.    H.   STANLEY 

(Westminster  Electric  Supply  Corporation). 


SOME  years  ago  the  Westminster  Electric  Supply  Corpora- 
tion, Limited,  recognised  the  immense  field  awaiting 
development  in  the  use  of  electricity  for  domestic  purposes, 
and  laid  themselves  out  to  meet  it  by  supplying  current  to 
their  consumers'for  cooking,  heating  and  power  at  Id.  per  unit. 
That  this  policy  has  proved  effective  is  shown  by  the  additions 
to  the  Company's  business  during  recent  years.  The  Com- 
pany claim  that  houses  completely  equipped  electrically  for 
lighting,  heating  and  cooking  with  a  storage  tank  for  hot 
water  would  be  not  only  healthier  and  cleaner,  but  actually 
more  economical  to  live  in  than  those  fitted  with  the  present 
arrangements.  They  believe  that  in  the  near  future  this  will 
be  so  generally  realised  that  there  will  be  as  great  a  demand  for 
electricity  for  these  purposes  as  at  present  exists  in  America. 

Orgaxisatiox  and  Propaganda. 

We  have  a  consumers  department  for  developing  this  side 
of  our  business.  There  is  also  a  showroom  fully  equipped 
where  the  latest  type  of  apparatus  for  heating,  cooking  and 
domestic  labour-saving  devices  may  be  inspected  bv  con- 
sumers, and  demonstratojs  are  always  in  attendance  to  give 
advice  as  to  how  to  obtain  the  best  results  at  the  least  cost 
from  their  existing  wiring  for  ligJiting,  heating  and  cooking. 

The  area  is  di\'ided  into  districts  with  an  engineer  detailed 
to  call  on  every  household  and  keep  in  touch  with  and  educate 
the  consumer  to  heating  and  cooking  by  electricity.  To  the 
least  observant  it  is  obvious  that  in  this  direction  enormous 
strides  have  been  made  and  that  electric  heating  is  rapidly 
becoming  the  chief  form  of  heating  in  use  to-day,  not  only 
because  of  its  adaptability,  but  also  because  of  the  economy 


and  health  which  it  permits  its  users  to  enjoy.     The  results 
obtained  by  the  company  may  therefore  be  termed  satisfactory. 

Co-OPKRATION   WITH   MANUFACTURERS. 

The  rnanufacturers  come  to  the  Company  with  their 
apparatus,  and  ask  for  our  co-operation  so  as  to  enable  them 
to  cater  for  the  consumers'  wants,  and  they  are  always  willing 
to  modify  their  designs  in  accordance  with  our  views.  The 
manufacturer  in  fact  now  generally  finds  that  with  the  co- 
operation of  the  Supply  Authorities  he  can  make  a  standard 
pattern  of  equipment  at  a  greatly  reduced  cost. 

Originally  the  Company  hired  fires  to  its  consumers  beginning 
in  quite  a  small  way  until  at  present  they  have  connected  to 
the  system  14  604  kW  of  heating  load.  They  only  employ 
four  types  of  standard  fire  for  hire  at  a  yearly  rental  of  10s.  6d., 
and  when  the  consumer  is  satisfied  with  the  result  of  electric 
heating,  he  invariably  either  buys  a  fire  outright  or  wants 
to  purchase  a  more  ornamental  one. 

When  we  examine  electric  cooking  we  not  only  find  perfection 
but  economy  as  well.  Cooking,  it  may  be  said,  is  pre-eminently 
theloadto  fill  up  the  "  vallej's,"  anideal  which  the  Westminster 
Comjjany  are  out  for  as  much  as  any  other  supply  authority, 
and  without  any  fear  of  contradiction,  for  baking  and  grilling, 
electricity  cannot  be  beaten  by  any  other  method.  In  what 
other  way,  it  may  well  be  asked,  can  you  raise  an  oven  to  a 
temperature  of  400  degrees  in  25  minutes  at  an  expenditure  of 
Id.,  by  switching  down  to  500  W,  retain  for  30  minutes 
the  desired  cooking  temperature ;  and  then  by  switching  off 
entirely,  retain  enough  heat  for  another  hour  or  more  to 
complete  the  cooking  with  no  expenditure  of  current  at  all  ? 
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In  the  early  stages  of  ai)])Iyii)jj  electricity  to  this  very 
domestic  purpose,  much  cxiieriinciital  work  was  undertaken, 
and  it  was  definitely  estal)lished  after  a  four  years'  test  in 
which  the  writer  was  coiuerneil,  that  in  the  cooking  of  meat  no 
loss  in  weight  was  experienced  greater  than  12^  per  cent.  In 
fact  an  average  of  eight  percent,  was  maintained.  Surely  this 
is  an  immense  advance  on  any  results  obtainable  by  the  use  of 
either  coal  or  gas,  and  as  to  cost  electricity  compares  quite 
favourably  with  any  other  method. 

Cooking  Organi.satiox. 

At  first  the  Westminster  Company  hired  a  cooker  at  £2  2s.  per 
annum  with  very  satisfactory  results,  and  from  the  exi)erience 
thus  gained  they  drew  up  a  specification  in  co-operation  with  the 
manufacturers,  embodying  further  improvements.  At  present 
about  2  000kW  are  "connected  to  the  mains  for  cooking 
jiurposes. 


The  use  of  electricity,  it  may  be  added,  will  also  reduce  the 
cost  of  building  considerably.  The  employment  of  electric 
ventilation  and  heaters  will  at  once  do  away  with  all  chimney 
breasts,  thus  considerably  reducing  the  expenditure  on  bricks, 
at  the  same  time  allowing  more  space.  It  follows,  therefore, 
that  for  a  given  sum  a  larger  number  of  houses  can  be  erecte<i. 
That  the  a])plicatio!i  of  electricity  will  eventually  solve  the 
housing  problem  is,  1  think,  proved  beyond  doubt.  For  it  will 
•  accomplish  two  things.  The  future  house  will  be  perfect,  both 
from  the  point  of  view  of  economy,  and  in  promoting  a  condi- 
tion whereby  the  occupier  will  have  the  greatest  chance  to 
retain  perfect  health. 

It  is  not  too  much  to  say  also  that  in  the  near  future  the 
a]i])lication  of  electricity  will  cause  a  much  more  ra])id  rate  of 
construction  to  be  possible  owing  to  the  continual  invention 
of  labour-saving  devices.  That  this  state  of  things  may  come 
to  us  quickly  is  doubtless  the  fervent  wish  of  all  those  who  are 
looking  for  houses.  ' 


Selling    Electrical   Energy   in    Bulk    to    the 

Domestic    Consumer. 


Hy    Major    H.    KICIIARUSON,    O.B.E..    .M.C. 

(President,  Incorporated  Municipal  Electrical  Association). 


IT  cannot  be  denied  that  even  up  to  the  present  day  the 
electric  supply  service  to  the  ordinary  domestic  consumer, 
as  viewed  generally  by  supply  authorities,  has  never  got 
beyond  the  limit  of  purely  lighting  needs,  with  the  result 
that  now,  when  the  public  are  awakening  to  the  fact  that 
electricity  can  be  efficiently  employed  in  many  other  spheres 
of  usefulness  in  domestic  work,  such  as  cooking  and  heating, 
there  is  still  an  inclination  on  the  i^art  of  the  electricity  supply 
engineer  to  adhere  to  that  principle,  and  no  endeavour  is 
made  to  encourage  the  consumer  to  take  up  the  new  methods 
of  electric  heating  and  cooking,  simply  because  the  rate  of 
charging  at  which  the  undertaking  will  give  the  supply  is  not 
suited  for  these  au.xiliary  uses. 

True  it  is  that  many  supply  authorities  have  had  in  operation 
tariffs  which  were  intended  for  such  loads,  but  they  were 
not  entirely  successful,  especially  when  the  heavy-loaded 
element  wa.s  introduced,  as  is  now  the  practice  in  all 
electric  heating  and  cooking  apparatus.  These  tariffs  were, 
as  a  rule,  based  on  purely  technical  data,  and  were  quoted  on 
such  bases,  with  the  result  that  consumers  were  never  quite 
sure  in  their  own  minds  what  the  bill  would  idtimately  be, 
so  that  if  it  exceeded  an  assumed  limit,  the  chances  were  that 
the  consumer  dropped  out  after  the  first  year  of  working.  In 
addition  the  consumer  generally  had  to  provide  a  .separate 
circuit  for  ''  au.xiliary  uses."  Tins  is  just  one  of  the  weak 
links  in  all  electrical  supply  tariffs,  which  the  consumer  cannot 
understand,  viewing  electrical  energy,  as  he  always  has  and 
will  do,  as  being  one  single  service,  no  matter  how  he  uses  it 
for  lighting,  heating  or  power. 

Fixed  and  Ruxn'ixg  Charges  for  the  Domestic  Load. 
Most  large  supply  authorities  have  catered  for  the  large 
industrial  power  consumers  on  the  "'  fi.xcd  and  running  charge  " 
principle  for  all  purposes.  Why  cannot  a  similar  proposition 
be  put  forward  for  the  ordinary  domestic  or  shop  consumer 
andletusse?^  them  the  energy  -in  bidkas  well?  The  tariff  must 
be  free  from  any  terms  which  the  ordinary  layman  will  not  or 
cannot  understand — it  must  allow  him  to  use  the  energy  how 
and  when  he  pleases,  and  provide  a  reasonable  average  or 
running  rate  on  the  apparatus  in  u.se  without  always  counting 
the  cost.  Relative  to  any  tariff  for  electrical  energy,  especially 
a  domestic  tariff,  it  has  to  be  borne  in  mind  that  our  competi- 
tors can  always  give  the  single  service  and  that  their  apparatus 
is  very  much  cheaper  on  first  cost,  so  that  unless  a  more 
popular  method    of  charging    for   electrical    energy    can    be 


devised,  the  maximum  business  obtainable  both  by  the  manu- 
facturer and  the  supply  authority  for  domestic  heating  and 
cooking  will  be  from  one  or  two  of  the  wealthier  class  con- 
sumers (a  mere  fraction  of  the  field  which  might  be  cultivated). 
It  is  admittedly  a  difficult  jiroposition  to  sell  electrical  energy 
on  a  similar  basis  to,  say,  that  of  our  gas  competitors  (theoreti- 
cally it  is  not  possible),  and  it  is  also  difficult  to  devise  a  simple 
tariff  for  electrical  energy  which  leaves  out  such  terms  as 
ma.ximum  demand,  hours  of  maximum  demand,  kilowatts, 
50  W  and  100  W  lamps,  &c.,  &c.  There  is  no  reason, 
however,  why  the  supply  authority  should  not  substitute  for 
all  these  common  everyday  terms  understood  by  everybody, 
and  so  eliminate  at  least  some  of  the  misapprehension,  provided 
the  result  is  the  same  so  far  as  the  £  s.  d.  is  concerned. 
This  is  exactlvwhat  has  been  done  in  the  Dundee  Corporation 
rates  of  charge  for  some  time  past  and  it  has  already  proved 
an  exceedingly  popular  method  with  the  consumer.  In  the 
case  of  domestic  consumers  a  "Fixed  and  Running  Charge  " 
Tariff  is  in  operation  as  follows  : — 

(a)  Fixed  Service  charge  of  2s.  per  100  square  feet  of 

the  area  of  the  living  rooms  per  quarter. 

(b)  In   addition   all   units  registered  through  the  meter 

for  whatever  purpose,  at  the  rate  of  -|d.  per  unit. 

How     THE     SySTE.M     WORKS. 

With  domestic  consumers  the  area  of  the  living  rooms 
only  is  taken.  By  that  is  meant  the  actual  rooms  in  which 
the  energy  is  used  or  likely  to  be  used  to  any  extent.  In 
assessing  the  fi.xed  charge,  therefore,  no  account  is  taken  of 
landings,  passages,  bathrooms,  cellars,  lumber  rooms,  &c. 
The  whole  of  the  premises  are  measured  up,  however,  and  the 
total  area  stated  on  the  offer  sent,  on  which  is  also  given 
the  assessed  area  for  arriving  at  the  fixed  charge.  This 
system  of  charging  was  only  put  into  operation  in  June  last 
year,  but  already  there  are  i  000  consumers  (domestic,  shop, 
warehouse,  and  other  trading  preTnises)  taking  advantage  of  it, 
bringing  along  in  fixed  charges  alone  £8  000  per  annum,  or  an 
average  of  between  £7  to  £8  per  consumer  per  annum.  No 
attempt  has  been  made  so  far  to  pres.s  the  advantages  of  the 
tariff,  due  simply  to  lack  of  ])lant  adequately  to  meet  the 
demand,  but  its'  popularity  and  self-advertising  eft'ect  has 
been  solely  the  cause  of  it  being  taken  up  to  the  extent  shown 
within  the  past  six  months.  The  advantages  of  such  a  system 
of  charge  are,  of  course,  obvious,  and  of  a  varied  nature,  but 
since  its  introduction  one  special  feature  has  been  brought  out. 
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The  consumer  himself  appreciates,  greatly,  the  facts  that  he 
can  check  very  simply  for  himself  the  offer  made  to  him, 
and  that  the  selling  price  is  the  same  for  all  purposes  for  which 
current  is  used.  The  system  shows  him  that  energy  can  be 
"  sold  across  the  counter  "  in  parcel  or  in  bulk,  and  that  he  need 
not  further  worry  himself  about  maximum  demands,  rateable 
values  and  other  puzzling  factors,  generally  introducea  to  his 
utter  confusion.  He  understands  the  area  of  the  house  and 
immediately  is  willing  to  pay  a  certain  amount  for  distributing 
the  light  over  the  floor  area  of  that  house  (these  two  features 
of  the  tariff  appeal  to  him,  at  any  rate,  as  being  closely  connected 
with  one  another),  and  when  you  allow  him  to  use  the  service 
where  and  how  he  pleases  at   as  cheap  a  secondary  rate  as 


possible  without  utilising  separate  circuits  to  get  beneficial 
rates  for  what  he  consider."  the  same  article  he  will  introduce 
the  accessories  we  are  all  striving  to  push  forward,  when  he  is 
allowed  to  turn  on  the  service  tap  at  will,  and  bring  down  his 
average  rate  by  the  extended  use  of  the  secondacy  charge 
through  his  meter.  While  it  is  not  claimed  that  such  a  tariff 
is  by  any  means  perfect  (and  while  it  has  been  looked  upon, 
in  some  quarters,  as  bold)  I  am  fully  convinced  after  a  short 
trial  period  that  the  filed  and  running  charge  tariff,  if  based 
on  simple  lines,  such  as  the  foregoing,  will  sweep  away  a 
multitude  of  difficulties  when  pushing  the  sale  of  electrical 
energy  for  purposes  other  than  pure  lighting  in  the  domestic 
class. 


Some  Aspects  of  Domestic  Lighting. 


By    J.   S.    DOM'. 


DOMESTIC  lighting  offers  a  very  wide  range  of  problems 
and  it  is  exceedingly  difficuit  to  lay  down  hard  and 
fast  rules.  Some  indication  of  the  chief  points  to  be 
considered  in  an  average  middle  class  house  were  given  in  a 
recent  booklet.*  But  it  is  evident  that  the  conditions  in  a 
working  man's  house  of  the  type  now  being  erected  under 
various  hou.sing  schemes  differ  so  widely  from  those  prevailing 
in  a  house  in  the  West  End  of  London  that  we  cannot  scarcely 
apply  the  same  criteria  in  judging  the  conditions  of  illumination 
present. 


in  the  form  of  unexpected  increased  costs  in  building,  decor- 
ating or  furnishing.  The  illumination  is,  in  fact,  usually  the 
last  thing  to  be  considered  and  it  suffers  accordingly. 

The  Chief  Evils. 

The  chief  evils  that  one  commonly  finds  in  dome.?tic  lighting 
include  improper  location  of  lighting  units,  undesirable  forms 
of  shades  and  reflectors,  and  inadequate  facilities  for  sub- 
division of  the  lighting  by  switches.  The  conventional  rules 
for  the  positions  of  lights,  if  adhered  to,  give  fairly  satisfactory 
results,  but  they  do  not  err  on  the  side 
of  generosity.  As  regards  the  choice  of 
lighting  fittings,  small  consumers  commonly 
err  in  one  or  two  ways  ;  either  they  muffle 
their  lights  in  coloured  silk  wrappers,  which 
involve  undue  obscuration  of  light,  or  they 
resort  to  the  conventional  shallow  opal  shade, 
wliich  may  have  answered  fairly  well  for  the 
carbon  filament  lamp,  but  is  imsuited  to  the 
metal  filament  lamp  with  its  longer  projecting 
bulb,  and  is  quite  unsuitable  for  use  with 
the  gasfilled  lamp.  Statements  to  the  effect 
that  electric  light  is  "'  tr}'ing  to  the  eyes  " 
can  be  very  frequently  traced  to  the  ex- 
posure of  bare  filaments  in  unduly  shallow 
reflectors.  The  wealthy  consumer  can  afford 
something  better  and  commonly  does  so — 
except  in  the  kitchen  and  the  servants' 
quarters.  To  the  ])oor  man  the  higher  cost 
of  properly  designed  reflectors  is  naturally  a 
consideration.  Makers  of  reflectors  might 
with  advantage  consider  the  production  of 
deeper  reflectors  capable  of  comjDeting  with 
the  ordinary  conical  opal  shade.  The  pro- 
blem should  not  be  insuperable  if  once  -such 
shades  could  be  made  in  large  quantities. 


Fig.  1. — Typicai,  Effect  of  Semi-indibect  Lighting  in  a  Drawing-koom 
Supplementary  light  is  afforded  by  the  portable  lights  on  the  mantle- 
piece,  the  purpose  of  which  is  cliiefly  decorative. 


In  wiring  and  lighting  a  worker's  dwelling  economy  is 
iisually  regarded  as  the  main  factor.  But  this  may  be  pushed 
too  far.  Lighting,  after  all,  is  a  necessity,  not  a  luxury.  As 
the  great  majority  of  the  working  population  mainly  use  their 
houses  during  the  period  of  artificial  light,  it  is  surely  natural 
that  the  illumination  should  be  conducive  to  comfort.  It 
would  be  more  reasonable  to  allot  to  the  cost  of  installation  an 
amount  forming  a  certain  fraction  of  the  total  cost  of  erection 
of  the  house.  In  existing  circumstances  this  fraction  is  often 
too  small.  People  not  infrequently  come  to  the  consideration 
of  their  lighting  only  after  they  have  already  received  a  shock 


•  "  Electric  Lighting  in  the  Home,"  by  L.  Gaster  and  J.  S.  Dow. 


-  An  Analysis  of  Lighting  Arrangements. 
In  the  booklet  to  which  reference  has 
already  been  made  the  method  was  sug- 
gested of  starting  at  the  threshhold  of  a 
typical  small  house  and  considering  each  room  in  succession. 
It  may  be  convenient  to  adopt  a  somewhat  similar  plan,  and 
to  discuss  a  few  of  the  customary  methods  of  lighting  various 
classes  of  rooms,  with  a  view  to  finding  improvements  on 
existing  practice.  The  first  point  that  strikes  anyone  in 
traversing  a  suburban  street  by  night  is  the  fact  that  names  or 
numbers  of  houses  are  so  rarely  illuminated  ;  this  makes  it 
difficult  to  locate  a  house  in  a  strange  neighbourhood.  If  a  light 
is  used  in  the  porch  it  is  not  infrequently  hung  at  an  unduly  low 
level  and  unshaded.  In  these  circumstances  it  is  not  only 
glaring  and  annoying  to  people  entering  or  leaving  the  front 
door,  but  does  little  to  illuminate  the  step — its  primary  object. 
Porchlights  therefore  should  be  at  a  level  well  above  the  top 
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of  the  front  door,  and  should  bo  equipped  with  a  concentrating 
reflector  throwing  the  light  on  the  steps.  P'recpiently  there 
is  an  o])portunity  to  conceal  this  liglit  behind  a  ])rojecting 
cornice  above  the  jiorch  ;  if  so,  this  sliould  be  utilised.  Above 
tlie  front  door  there  is  coninionly  a  sheet  of  clear  glass,  which 
may  or  may  not  bear  the  name  of  the  house.  This  receives 
some  light  from  the  lami)  in  the  hall,  but  naturally  a  name 
on  clear  glass  i.s  not  well  illuminated.  It  would  be  better 
if  the  glass  were  of  a  diffusing  character,  so  as  to  a])])ear  evenly 
lighted.  A  name  or  number  stencilled  in  black  on  this 
would  be  perfectly  legible.  It  need  not  receive  mucli  light. 
If  the  lamj)  in  the  hall  is  equip|ied  with  a  suitable  reflector 
throwing  most  of  the  light  downwards  (not  a  densely  obscured 
or  ruby  globe)  there  will  be  sufficient  light  transmitted  through 
the  shade  to  light  up  the  name-plate. 

Figures  are  not  infrequently  given  for  the  amount  of  illu- 
mination desirable  in  various  rooms  throughout  the  house. 
In  jiractice.  however,  the  amount  of  illumination  dejjends 
greatly  on  the  taste  and  occupation  of  the  inmates.  Some 
people  use  their  drawing-rooms  almost  exclusivelv  for  conver- 
sation, and  ]irefer  a  dim  and  restful  light  ;  they  are  usually 
strong  advocates  of  silk  shades.  Others  use  this  room  for 
reading  and  writing,  and  their  demand  for  light  is  much 
greater. 

The  Demand  for  More  Liuht. 

One  of  the  most  striking  things  in  the  present  lighting  age 
is  the  continually  increasing  demand  of  most  people  for  more 
light.  The  writer  has  in  mind  a  drawing-room  which  was  at 
one  time  lighted  solely  by  four  central  8  c.p.  carbon  lamps. 
The  introduction  of  vacuum  metal  filament  lam])s  (adequately 
shaded)  was  at  first  condemned  on  the  ground  of  glare.  Before 
long  this  objection  was  superseded  by  a  demand  for  more 
light,  and  lamps  of  higher  consumption  were  used.  Ulti- 
mately a  central  100  \V  gasfilled  lamp.  su])plemented  by 
small  wall-lights  was  ado])ted.  This  was  again  at  first  con- 
sidered glaring  ;  but  to-day  the  occupants  are  not  only  recon- 
ciled to  the  change,  but  are  again  demanding  more  light.  The 
iisers  of  this  drawing-room,  it  may  be  mentioned,  read  a  good 
deal. 

In  the  writer's  exi)erienee,  if  any  considerable  amo\int  of 
reading  or  writing  is  done,  either  in  the  drawing-room  or  in 
the  library  or  study,  the  available  illumination  should  be  at 
least  3  ft. -candles.  Generally  speaking,  the  most  acceptable 
plan  seems  to  be  to  rely  on  a  central  semi-indirect  unit  for  the 
majority  of  the  light.  This  may  be  supplemented  by  local 
silk-shaded  lights,  or  bracket  lights  to  avoid  monotony,  but 
the  latter  shmdd  be  well-shaded.  A  great  advantage  of 
central  semi-indirect  lighting  is  that  it  provides  ample  light 
for  a  number  of  people  seated  round  the  fire  reading,  the  light 
coming  over  their  shoulders  in  the  ajiproved  manner.  Bracket 
lights  on  either  side  of  the  fireplace  are  in  general  not  of  great 
value  for  reading,  as  little  of  the  light  will  reach  the  surface 
of  a  book  held  at  an  angle  by  ])ersons  facing  the  fire.  More- 
over, such  lights  fall  within  the  direct  range  of  vision,  and  must 
therefore  be  very  com])letely  shaded.  ,  Fig.  1  is  an  attractive 
example  of  the  use  of  semi-indirect  lighting.  Tlie  candles  on 
the  mantelpiece  are  purely  ornamental,  but  a  special  light  is 
attached  to  the  piano  for  illuminating  the  music.  People  who 
are  much  attached  to  silk  shade;;  may  be  reconciled  to  semi- 
indirect  lighting  by  the  adoption  of  a  silk-covering  (prefer- 
ably of  a  pattern  to  match  the  general  scheme  of  decora- 
tion) under  the  diflfusing  bowl.  If  the  latter  is  of  a  well- 
elesigned  type,  for  exam|)le,  of  suitable  prismatic  glass,  the 
proportion  of  light  transmitted  downwards  through  the  glass 
is  relatively  small,  and  the  absorbtion  of  light  by  the  silk  is 
therefore  of  small  moment.  One  difficulty  met  with  in  indirect 
lighting,  and  to  some  degree  also  with  semi-indirect  lighting, 
is  the  formation  of  a  shadows-line  on  the  walls,  corresponding 
with  the  edge  of  the  bowl.  If  this  can  be  made  to  coincide 
■with  the  line  of  the  cornice  it  is  less  noticeable.  It  might  also 
be  softened  by  the  use  of  the  new  gasfilled  lamps  with  opal 
bulbs. 

These  gasfilled  lamps  with  opal  bulbs  would  seem  particu- 
larly well  adapted  to  domestic  lighting.     In  general,  in  spite 


of  the  effective  diffusion  produced  by  the  opal  glass  they  still 
require  some  form  of  shacling.  In  many  case's,  however,  quite 
a  light  form  of  shade  will  answer.  Fig.  2  shows  the  use  of  such  a 
lamp,  in  conjunction  with  a  very  light  drapery  in  an  alcove  of 
a  drawing-room  as  a  supplement  to  the  main  lighting. 

Candle  Lights  and  Semi-Indirect  Lighting. 

Bracket  candle-lights  are  probably  less  used  at  present 
than  was  the  case  some  years  ago.  Provided  the  users  of  a 
room  do  not  require  a  very  high  order  of  illumination,  the 
interposition  of  a  sini])le  silk  screen  and  the  reflection  of  rays 
from  the  light  surface  of  the  adjacent  wall  can  yield  quite 
diarming  results.  Fig.  3  is  an  example  of  a  room  so  lighted, 
which  was  describeel  before  the  Illuminating  Engineering 
Society  some  years  ago.  Although  apparently  ])rimitive  as  a 
lighting  device,  this  methoel  gives  excellent  diffusion,  and  has 
the  advantage  of  leaving  the  centre  of  the  room  clear. 

In  rooms  where  close  study  and  much  reading  and  writing 
is  done,  semi-indirect  lighting  is  again,  in  most  cases,  the  best 
method,  as  it  yields  the  requisite  diffused  light  for  reading  anel 


Fio.   :.*. — Showing  Use  of  an   Opal  Bitlb  Gaskillkd   Lamp  for 
Lighting  a  Small  Alcovf.  is  a  Drawing-room. 

Owing  to  the  diffusive  effect  of  the  bulb,  suth  lamps  t-an  be  screened 
by  a  very  liglit  drapery. 

also  illuminates  the  shelves  of  books  in  a  convenient  manner. 
Some  ])eoi)le  profess  a  preference  for  a  local  table  lamp.  In  a 
library  this  requires  to  be  supplemented  by  moderate  general 
illumination  from  lights  at  a  high  level.  Otherwise  the  con- 
trast between  the  illumination  on  the  table  anel  the  relative 
obscurity  of  surroundings  is  excessive,  and  the  titles  of  books 
on  shelves  cannot  be  easily  read. 

Dining  Room  Lighting. 
The  dining  room  again  presents  the  same  characteristic 
as  the  drawing  room  of  being  used  by  different  families  in 
different  ways.  Its  primary  use  is  for  meals;  some  people, 
however,  use  it  for  reading  and  writing  at  other  times.  Mo.st 
pec(i)le  prefer  a  strong  even  illumination  over  the  table,  and. 
comparatively  little  light  in  the  remainder  of  the  room  during 
dinner.     A  common  method  is  to  use  a  ring-fitting,  open  at 
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the  top  and  frequently  carrying  inside  the  shade  a  cluster  of 
lamps.  The  idea  is  that  some  light  escapes  upwards  to 
illuminate  the  rest  of  the  room.  In  the  writer's  experience  this 
method  does  not  answer  well.  It  is  better  to  line  the  inside  of 
the  coloured  shade  with  white  silk,  and  to  close  it  in  at  the  top 
by  a  suitable  flat  reflector  ;  and  to  provide  illumination  in 
the  rest  of  the  room  by  supplementary  methods  (i.e.,  either  a 
cluster  of  lamps  mounted  direct  on  the  ceiling  at  the  central 
point  whence  the  pendant  emerges,  or  portable  silk-shaded 
lamps  at  various  points  round  the  room).  In  these  circum- 
stances quite  a  large  table  can  be  lighted  by  a  60  W  lamp. 
The  fringe  of  the  shade  must  not  be  too  shallow,  otherwise 
persons  seated  round  the  table  will  be  faced  by  an  irritating 
glare  from  exposed  filaments.  The  writer  has  used  a  single 
opal-bulb  60  W  gasfilled  lamp  with  success.  Even  if  seen,  such 
a  lamp,  visible  against  the  illuminated  white  silk  lining  of 
the  shade,  does  not  appear  distressing!}'  bright. 

The  desirability  of  some  form  of  lighting  supplementary 
to  the  main  unit  over  the  table  is  illustrated  in  Fig.  4,  whicli  is  a 
photograph  taken  entirely  by  the  light  of  the  shaded  unit 
seen  in  the  picture.  The  illumination  on  the  table  is  ample, 
but  the  rest  of  the  room  is  in  comparative  obscurity,  and  the 
faces  of  people  seated  round  the  table  will  hardly  receive 
sufficient  light.  In  some  dining  rooms  it  is  now  customary  to 
prove  moderate  general  lighting  from  above,  and  to  rely  on 
shaded  wax  candles  to  "  brighten  up  "  the  table. 

Bedrooms  are  very  frequently  inadequately  ligbted.  Ex- 
treme economy  is  represented  by  a  single  light  over  the  dressing 
table,  moderate  expenditure  by  one  on  either  side  and  the 
provision  of  a  jslug  beside  the  bed  for  a  reading  lamp.  While 
two  lamps  screened  in  translucent  reflectors,  one  on  either  side 
of  the  dressing  table,  answer  their  immediate  purpose,  it  cannot 
be  said  that  they  afford  nuich  light  to  the  room  as  a  whole. 
Moreover  they  necessarily  afford  little  light  to  the  vertical 
faces  of  the  drawers  of  the  table.  This  condition  is  illustrated 
in  an  extreme  form  in  Fig.  5.  A  lady  dressing  for  a  dance  or 
the  theatre,  requires  the  room  to  be  as  well  lighted  as  any 
in  the  house.  She  cannot  otherwise  judge  of  her  appearance, 
as  she  desires,  by  a  full-length  mirror.  Sometimes  lights  on 
either  side  of  such  mirrors  are  also  fixed.  By  this  time,  how- 
ever, we  have  already  approached  full  general  lighting  in  the 
room,  and  one  might  just  as  well  go  the  whole  way  and  provide 
a  central  semi-indirect  unit.  The  plug  beside  the  bed  should 
be  under  control  from  the  bedside,  so  that  a  person  reading  at 
night  can  finally  extinguish  this  light  without  getting  out  of 
bed  ;  or,  conversely,  can  obtain  light  at  once  during  the  night 


without  rising.  In  children's  bedrooms  the  provision  of  a 
plug,  as  an  incentive  to  the  pernicious  habit  of  reading  in  bed, 
is  rightly  discouraged.  In  the  case  of  young  children  there 
should,  however,  be  some  form  of  night  light  ;  on  alternating- 
current  circuits,  small  lamps  operated  by  a  transformer  are 
available  for  this  purpose. 


Fig.  3. — Showing  Lighting  of  a  Small  Drawing-room  by  Bracket  Lights,  Screened 
WITH  Silk  on  the  Side  Facing  the  Interior  of  the  Room. 


Fig.  i. — Showing  Effect  of  Single  Silk-shaded  Light  above  Dining- 
room  Table. 
The  illumination  on  the  table  is  ample,  but  the  contrast  with  the  very 
subdued  light  in  the  rest  of  the  room  is  excessive.     Supplementary  light 
from  local  shaded  lights  is  therefore  necessary. 

The  Illumination  of  Domestic  Offices. 
Kitchens,  sculleries  and  pantries  deserve  more  attention 
than  they  usually  receive.  This  is  one  part  of  the  house  where 
the  shallow  conical  opal  shade  is  almost 
invariably  used.  Sometimes  only  a  single 
point  in  each  room  is  provided,  and  argument 
ensues  as  to  whether  this  should  be  located 
above  the  range,  the  sink  or  by  the  dresser, 
&c.  In  a  pantry  or  scullery,  usually  of  small 
dimensions,  a  well-shaded  lamp  over  the  sink 
will  often  be  all  that  is  needed,  provided  the 
walls  and  ceiling  are  light  in  tint.  In  the 
kitchen,  however,  light  is  required  at  so 
many  jjoints  that  a  simple  form  of  semi- 
indirect  fitting,  possibly  supplemented  by 
a  plug  and  reading  lamp,  might  well  be 
considered.  Good  lighting  of  this  descrijj- 
tion  adds  considerably  to  the  comfort  of 
the  servants,  for  whom  the  kitchen  has  to 
serve  both  as  the  working  place  and  the 
room  in  which  they  take  their  recreation. 
It  is  therefore  the  more  important  that  they 
should  be  able  to  read  or  sew  in  comfort  in 
the  evenings,  or  when  not  engaged  in  work, 
and  a  little  attention  to  the  lighting  is, 
from  the  domestic  standpoint,  a  good 
investment.  It  may  be  remarked  in  pass- 
ing that  needlewomen  almost  invariably 
seem  to  prefer  a  local  shaded  lamis,  however 
adequate  the  general  illumination  may 
appear  to  be.  Sometimes  a  well-shaded 
oil   lamp    is    preferred    to    anything    else. 
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Possibly  the  iiature  of  tlio  work  demands  a  higher  illumination 
than  can  convcnicntlv  hi"  olitaiiiod  from  i^fncral  lii;htiiif;,  but 
is  attained  with  a  local  lanqi  by  briiifjiiij;  the  work  quite  close 
to  the  li^jlit.  Probably  also  the  brighter  local  illuiiiination  is 
favourable  to  concentrated  eifort. 

A  bathroom,  with  its  white-tiled  walls  is  an  easy  subject  for 
lighting.  The  lamp  is  usually  placed  above  the  wasliing 
basin,  and  enough  light  will  be  diffused  into  the  rest  of  the  room. 
The  lanii)  should  be  e(|ui)i])ed  with  a  translucent  reflector, 
and  sliould  bi'  ])laced  sufliciently  high  up  to  be  out  of  the  way  of 
motions  of  towels,  &c.  The  lighting  of  handings,  pa.ssages, 
stairs,  &c.,  calls  for  little  comment.  The  chief  essential  is 
that  lamps  should  be  ade(]uatelv  screened  so  as  to  avoid  glare, 
especially  in  the  case  of  lani])s  above  flights  of  stairs.  About 
0  5  to  1  foot-candle  is  usually  considered  sufficient  illumination 
in  such  circumstances.  It  is  worth  while  to  install  a  light  in  the 
coal  cellar  though  both  reflector  and  lamp  quickly  become 
coated  with  grime.  The  lamp  may  be  mounted  in  a  metal 
reflector  direct  on  the  ceiling,  and  the  filament  should  be  com- 
jiletely  out  of  sight  of  a  jierson  entering  the  room.  Owing  to 
the  dark  nature  of  the  surroundings,  the  illumination  is  almost 
bound  to  appear  inadequate,  but  it  is  in  fact  better  than  that 
obtainable  from  the  usual  wax  candle,  with  its  drawback  that 
grea.se  is  apt  to  be  drip])ed  on  the  .stairs  leading  to  the  cellar. 

While,  as  already  mentioned,  one  cannot  define  the  illumina- 
tion desirable  in  domestic  lighting  in  the  same  precise  way  as 
might  be  possible  for  an  industrial  process,  it  may  be  useful 
to  give  some  indication  of  the  values  that  might  be  anticipated 
in  practice.     This  is  done  in  the  following  table  : — 

Table  I, — Conditions  uj  lUuminaiion  for  Vomeslir.  Lighting. 


Nature  ot  room. 


Piissa.^ps,  stairs  & 

landings. 
Libraries,  studies, 

&.C. 


Drawinn-rooms... 


Dining-room. 


Bedrooms  . 


Conditions  of  iUumination; 


Well-shaded  lights  at  intervals. 


Kitchens,  scul- 
leries, pantries, 
&c. 


Sewing 


General  semi -indirect  lighting 
from  central  unit  over  table, 
.supplemented  by  {jortable  well- 
shaded  lamp  if  desired. 

Considerable  latitude  permissible. 
Central  semi-indirect  lighting, 
supplemented  by  shaded  local 
lamps  recommended. 

Shaded  light  over  table  supple- 
mented by  shaded  portable 
lamps  or  brackets  round  room. 

Shaded  lights  on  either  side  of 
mirror  at  dressing-table. 

(a)  If  room  is  much  used  by  adults 
for  dressing  for  i-eceptions,  &e., 
general  semi-indirect  lighting  in 
addition.  Portable  lamp  at  bed- 
side for  reading. 

(6)  In  children's  bedrooms,  light  at 
dressing  table,  controlled  both 
from  door  and  bedside.  Night 
lights,  for  very  young  children. 

Moderate  central  semi  indirect 
lighting  for  large  rooms,  local 
lights  over  cooking  range,  sink 
and  dresser,  simple  portable 
lamp  for  sewing  and  reading. 

(a)  White  material,  simple  work, 
general  illumination  will  answer. 

(6)  For  tine  work  with  dark  ma- 
terials, a  well-shaded  portable 
lamp  desirable. 


Appro.x.  value 
of  illumination. 


Oo-lft. -candles 
on  floor. 

3-4   ft.-candles 
on  table  ; 
I  ft.-candles 
on       shelves 
(vertical) 

For  reading  & 
writing,  3-4 
ft.-c:  forgen- 
eral  illumina- 
tion, l-2ft.-c. 

On  table,  4. 5 
ft.-candles. 


On      dressing- 
table.4-5ft.--c 

General  illu- 
mination in 
case  (a)  2-3 
ft.-c,  with 
max.  in  front 
of  full  size 
mirror. 


Over  cooking 
range,  sink, 
dressers,  &c. 
3  ft.-c.  Gen, 
illmn.  0-5-1 
ft.-candles. 

(a)  2-3  ft.-c. 

(f>)  5-15ft.-c. 


Some  Special  Problem.s. 
In  conclusion,  a  few  words  may  he  said  on  special  problems, 
which,  while  not  forming  part  of  ordinary  domestic  lighting, 
are,  nevertheless,  often  met  with  in  large  houses.  The  con- 
ditions of  lighting  desirable  in  card-rooms  are  commonly  met 
satisfactorily  by  ordinary  drawing-room  methods,  provided 
the  lamps  are  well  shaded  and  there  is  no  glare.  A  lamp  over 
the  centre  of  a  card  table  is  not  per  se  sufficient,  as  when  the 


cards  are  held  in  the  hand  and  tilted  they  would  be  in  partial 
shadow,  and  are  apt  to  be  exposed  by  jdayers  seeking  to  find 
a  position  giving  better  light.  There  should,  therefore,  be 
supplementary  illumination  coming  over  th<'  slioulders  of 
])layers  iti  the  form  of  difTused  light.  In  billiard  rooms  the 
conventional  method  of  \ising  jiendant  lights  in  deep  o])a(iuc 
cardboard  shades  has  the  .sanction  of  experience,  and  apjK'ars 
well  devised.  But  a  caution  may  be  given  against  the  use  of 
bracket  lights  to  provide  the  necessary  subdued  generallight- 
ing,  unless  such  lights  are  very  well  shaded.  Otherwise  thev  are 
apt  to  fall  witliin  the  view  of  players  at  a  critical  moment, 
when  even  an  object  of  moderate  brightness  may  cause  dis- 
traction. It  is  better,  therefore,  for  the  general  lighting  to 
be  subdued  and  highly  diffused,  from  sources  well  above  the 
normal  range  of  view  of  ]>layers. 

The  lighting  of  pictures  presents  sjipcial  difficulties  owing 
to  the  liability  to  reflected  images  of  light-sources  in  the  glass. 
Local  shaded  lamps  placed  above  and  somewhat  in  front  of 


Fig.  5. — Lighting  of  a  Beuroo.m  Dre.ssisgt.4ble  sx  Two  Lights, 
One  on  Either  Side  of  the  Mirror. 

Ample  illumination  is  provided  on  the  table,  but  the  vertical  faces  of 
drawers  are  left  in  obscurity,  and  comparatively  little  light  is  distributed 
over  the  room  as  a  whole. 

each  picture  are  sometimes  tried.  Many  fittings  of  this  kind 
give  very  uneven  illumination,  and  special  design  of  the 
reflector  is  needed  to  illuminate  satisfactorily  a  large  vertical 
surface.  Such  lighting  units  do,  however,  avoid  the  difficulty 
of  shadows  being  cast  by  the  bodies  of  observers,  and  reflected 
images  should  not  be  in  evidence  except  at  very  close  quarters. 
Where  there  is  a  large  collection  of  pictures,  such  as  is  found  in 
large  mansions,  the  conditions  approach  those  of  a  picture- 
gallery,  and  special  overhead  diffused  lighting,  e.g.,  lamps  in 
concentrating  reflectors  placed  above  light  muslin,  or  indirect 
lighting,  deserve  consideration.  The  use  of  "  artificial  day- 
light "  urdts  may  also  be  considered  if  the  higher  expenditure 
of  energy  involved  is  permissible. 

The  Artistic  Treatment  of  Lighting  Problems. 

Finally,  there  are  great  opportunities  in  many  houses  for 
the  more  artistic  treatment  of  lighting  problems.  Rooms 
furnished  in  a  distinctive  style,  it  may  be  admitted,  require 
lighting  fittings  to  harmonise.     The   application  of  modern 
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illuminants  to  interiors  executed  in  styles  evolved  in  the  days 
of  oil  lamps  and  candles  has  been  much  debated.  Except  in 
a  few  cases,  where  candles  and  oil  lamps  are  obstinately 
adhered  to,  the  use  of  electric  light  is  now  accepted  in  such 
eases.  But  care  must  be  exercised  to  provide  adequate  illu- 
mination without  undesirable  glare.  Ornamental  lanterns 
of  traditional  design,  for  example,  are  probably  best  equipped 
with  panes  of  diffusing  glass,  so  that  the  nature  of  the  source 
is  hidden.  The  display  of  a  bare  filament  in  a  lantern  of 
antique  ironwork  is  bound  to  be  incongruous.  Similarly,  when 
"  electric  candles  "  are  used  in  chandeliers  of  Dutch  or  other 
distinctive  style,  it  is  probably  best  to  conceal  the  sham  ei!ect 
of  an  electric  filament  emerging  from  an  imitation  candle 
by  the  use  of  appropriate  decorative  shades. 

Some  Suggestions  fob  the  Future. 

On  the  other  hand,  in  buildings  which,  while  of  artistic  and 
decorative  value  do  not  follow  any  traditional  style,  it  should 
be  recognised  that  there  is  an  opening  for  newly  evolved  modern 
methods  of  lighting,  designed  to  fill  a  decorative  purpo.se  and 
yet  meeting  practical  lighting  requirements.  This  field  has 
been  incompletely  explored  as  yet,  and  there  are  many  pos- 
sibilities that  deserve  .study,  though  it  is  admittedly  not  usual 
for  a  consumer  to  sanction  radical  departures  of  method  in 
lighting.  Among  the  possible  devices  are  the  use  of  artificial 
skylights — i.e.,  recesses  in  the  ceiling  carrying  lamps  con- 
cealed behind  panes  of  diffusing  gla.ss,  the  use  of  similar  re- 
cesses in  walls,  and,  generally  speaking,  methods  of  concealed 


lighting  which  depart  from  the  conventional  suspended  bowl 
or  cornice  lights. 

Such  methods  might  be  combined  with  special  colour  har- 
mony effects,  but  they  naturally  demand  special,  planning  of 
the  architectural  features,  and  can  only  be  executed  with 
complete  success  if  the  planning  of  the  house  and  the  design 
of  the  lighting  are  carried  out  together.  Yet  another  possi- 
bility is  the  use  of  light  to  illuminate  specific  objects,  and  at 
the  same  time  to  furnish  general  illumination  to  the  room.  For 
example,  a  certain  measure  of  valuable  reflected  light  might 
be  obtained  from  lamps  concealed  above  china  or  other  objects 
of  interest  in  cabinets.  Similarly,  pictures  or  photographs 
might  be  replaced  by  painted  transparencies  or  photographic 
positives  backed  by  diffusing  glass  and  illuminated  from 
behind,  forming  pleasing  objects  in  themselves  and  contributing 
to  the  general  lighting  of  the  room. 

In  view  of  the  much  wider  range  of  contrast  thus  obtainable 
in  a  picture  the  method  deserves  exploration  by  artists.  This 
method  has  been  used  with  increasing  success  in  the  case  of 
illuminated  advertisement  signs.  Such  devices  would 
naturally  involve  more  loss  of  light  by  absorption,  and  might 
be  comparatively  "  inefficient,"  but  deserve  attention  in  view 
of  their  artistic  possibilities.  They  might  ultimately  lead  to 
what  may  be  regarded  as  the  ideal  method  of  lighting  an 
interior — a  system  such  that  no  source  of  light  is  visible,  but 
every  object  in  the  room  receives  its  allotted  illumination, 
occupants  only  being  made  aware  of  the  fact  that  it  is  arti- 
ficially lighted  by  their  ability  to  see  every  object  in  the  room 
with  perfect  ease. 


Light   and   Health. 

Bj-    N.    BISHOP    HARMAN,    M.A.,     M.B.    (Cunlab.),    F.R.C.S.    (En«.) 

(Ssnior  Ophthalmic  Surgeon  to  the  West  London   Hospital  and  the  West  End   Hospital  for  Nervous  Diseases). 


HE  was  a  shrewd  deep-seeing  old  philo,sopher  who  0])ened  the 
scene  of  creation  given  in  the  early  pages  of  our  Bible 
with  the  words  :  "  Let  there  be  Light."  Of  all  the 
essential  influences  on  our  physical,  mental  and  moral  well- 
being  there  is  none  greater  than  light.  To  us  dwellers  in  these 
northern  climes  there  has  been  no  greater  boon  than  the  dis- 
covery and  development  of  electric  light.  Our  long  winters 
would  be  no  longer  the  dread  of  a  light-loving  Shakespeare. 
We  can  at  will  banish  the  close-enfolding  darkness  of  the  night 
by  the  touch  of  a  button.  The  lamp  of  the  genii  is  ours,  and 
we  can  summon  the  slaves  of  the  lamp  at  will.  Our  streets 
we  can  wreath  with  glowing  globes,  dark  alleys  and  holes  no 
longer  give  place  to  lurking  terrors,  for  where  light  enters 
darkness  and  evil  flee.  Our  homes  are  bathed  in  an  effulgence 
which  can  make  the  humblest  more  desirable  than  the  ])alace 
of  the  Tudors.  The  children  scamper  down  passages up.stairs 
and  into  distant  rooms,  no  longer  fearful  of  the  ghosts  conjured 
up  by  the  flicker  of  a  lamp  wick.  We  rise  on  the  darkest 
dreariest  winter  morning  assurea  of  the  welcome  of  golden  rays. 
The  deepest  fog  of  our  cities  is  mitigated  by  their  jienetrations. 
Our  evenings  when  toil  is  done  are  ours  to  the  full,  both  in  the 
place  of  common  concourse  and  in  our  homes,  for  there  is 
light  at  our  command.  Truly  the  maker  of  light  is  a  bene- 
factor whose  name  all  men  should  delight  to  honour. 
Health  and  Electric  Lighting. 
But  my  business  here  is  not  to  write  a  panegyric  upon  light. 
But  to  deal  with  some  of  the  problems  of  electric  lighting  as 
they  affect  our  health.  There  are  still  some  odd  prejudices 
abroad,  again.st  light  and  against  electric  light.  It  is  said  by 
some  that  it  is  bad  for  the  eyes.  Let  us  examine  its  qualities 
as  compared  with  other  forms  of  lighting,  and  see  if  there  be 
any  basis  for  this  prejudice. 

Of  all  artificial  lighting  that  obtained  by  means  of  the  electric 
current  through  the  glow  lamp  is  the  only  form  of  illuminant 
which  gives  light  without  at  the  same  time  producing  other 
effects.  Light  produced  by  burning  materials,  v.-liether  these 
be  the  pitch-pine  torch,  the'oil  wick,  the  candle  or  gas,  is  always 
and  inevitably  associated  with  the  evolution  of  the  effects  of 
combustion  at  the  source  of  illumination.     Heat  and  fumes  are 


generated  by  the  dissolution  of  the  burning  substances  ;  heat 
in  proportion  to  the  intensity  of  the  combustion  ;  fumes  vary- 
ing in  their  noxious  character  according  to  the  nature  of  the 
substance  burning.  Even  when  the  purest  of  complex  ethane 
derivatives  is  burned  in  the  most  perfect  of  burners  the  life- 
giving  oxygen  of  the  air  is  consumed  and  replaced  by  the  dead 
and  irrespirable  carbon  dioxide.  But  conditions  of  such 
purity  are  rarely  realised,  so  that  there  are  added  other  gases 
whose  noxious  influences  are  felt  by  our  bodies,  and  demon- 
strated to  the  eyes  in  blackened  ceilings  and  tarnished  fittings. 
The  electric  glow  lamp  is  free  from  the  objectionable  con- 
comitants. The  heat  is  negligible.  It  consumes  no  air.  It 
emits  no  fumes.  It  blackens  no  ceilings.  It  tarnishes  no 
gilding.  It  despoils  no  paintings.  It  is  the  one  completely 
healthy  artificial  light.  It  is  the  product  of  combustion  truly,  at 
least  in  our  coal-bearing  country,  but  the  combustion  is  effected 
in  the  generating  station,  and  not  in  the  living  rooms  of  our 
home.  Since  the  eye  is  a  part  of  the  body,  and  functions  well  or 
ill  as  the  body  is  well  or  ill,  it  follows  that  the  body  unharmed 
by  the  foul  products  of  combustion  will  bear  eyes  that  are 
uiidimmed,  and  capable  of  better  and  less  fatiguing  exertion. 
The  Dangers  of  Flicker. 

Light  produced  by  burning  varies  with  the  rate  of  burning. 
This  is  determined  by  air  currents  or  draught.  Torch,  oil 
wick,  candle  and  gas  burner  all  depend  on  these  conditions. 
And  since  draught  is  variable  the  light  engendered  in  the  air 
current  is  also  variable.  This  variation  we  call  flicker.  There 
is  nothing  that  the  human  eye  abhors  more  than  flicker.  It 
is  more  wearing  and  nerve  exhausting  than  any  other  defect  in 
liffht.  We  have  only  to  watch  flicker  at  its  worst,  in  a  bad 
cinematograph  film,  to  realise  how  wearing  it  is.  The  electric 
glow  lamp  knows  no  flicker.  Thus  it  is  a  good  light  for  the 
human  eye. 

Quality  in  light  is  a  material  factor  in  comfort.  A  light  may 
be  free  from  risks  of  gassing,  steady  as  the  daylight,  and  yet  of 
such  a  quality  as  to  be  unpleasant  to  the  eye  and  therefore 
deleterious.  The  light  that  the  eye  likes  best  is  daylight  ;  a 
perfect  mixture  of  the  spectrum  emanating  from  an  immense 
illuminated  sky.     The  sun  in  a  cloudless  sky  may  be  over- 
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|)owi'riu<i  :  on  the  Hi;;h  Alps  actually  injurious.  But  eni- 
bosotnod  in  fleecy  clouds  veiled  by  the  denser  lower  atmosphere, 
the  sun  is  a  comfort  and  pleasure.  The  electric  light  is  like 
the  sun  in  these  resi)ects.  It  needs  suital)le  environment  ; 
reflectors  for  clouds,  glass  for  atmosphere  to  ensure  its  haj)j)iest 
effects.  Much  has  been  said  in  recent  years  of  the  effects  of 
ultra-violet  rays  and  their  dangers.  These  rays  are  light  rays 
that  we  cannot  see  or  scarcely  see.  They  arc  present  in  all 
light,  giving  a  full  spectrum.  I^unlight  abounds  in  them,  and 
it  is  these  rays  of  the  bare  untiltered  suidight  of  the  High  Aljis 
which  cause  the  painful  snow  Ijlindness.  On  the  lower  levels 
the  rays  are  lost,  cut  oft'  by  the  layers  of  atmosphere  through 
which  the  light  has  to  [lass.  Klectric  light  has  a  full  s])ectruni. 
The  more  intense  the  arc  or  glow  lamji,  the  fuller  the  spectrum. 
The  metallic  fillament  lamp  has  a  fuller  s])ectrum  than  the 
carbon  fillament  lamp,  the  half-watt  lamp  a  fuller  spectrum 
than  the  metallic  fillament  lani]).  It  follows  that  from  the 
newer  more  brilliant  lamps  there  nuiy  eniaiuite  more  ultra- 
violet ravs  than  from  less  intense  forms  of  illumination.  When 
therefore  we  are  dealing  with  modern  electric  lamjis  we  should 
remember  that  thev  are  veritable  suns  in  miniature,  and  to  be 
used  in  the  same  fashion  as  we  like  to  use  sunlight,  with  suitable 
reflectors  to  spread  the  effective  course  of  illumination  over  a 
wide  area,  and  through  the  mediumof  glass,  which  is  as  effective 
as  the  atmosphere  in  stopping  the  passage  of  ultra-violet  rays. 

Use  and  Ig.sorance. 

From  the  general  let  us  turn  to  the  particular,  the  manner  of 
using  electric  light. 

Wherever  one  goes,  in  streets,  public  buildings  and  homes, 
there  is  found  evidence  of  much  ignorance  or  laziness  in  the 
u<age  of  light.  Ignorance  which  results  in  much  eye  fatigue 
and  in  much  waste  of  valuable  light  and  therefore  of  money. 
In  the  streets  shop  windows  abound  where  the  lighting  is  so 
excessive  and  so  badly  arranged  that  the  passer-by  cannot  see 
the  goods  for  the  glare.  If  only  the  shopman  would  mi.x 
a  little  brains  with  his  lighting  he  would  learn  that  half  the 
light  well  distributed  by  efficient  reflectors  would  mean  lower 
costs  and  more  customers.  Busy  street  corners  are  made 
confusing  and  dangerous  by  the  glare  of  powerful  exposed 
lights  ;  pedestrians  are  worried,  and  vehicle  drivers  wearied 
by  these  callous  displays  of  selfish  ignorance.  Some  of  our 
theatres  are  intolerable  from  excessive  lighting  ;  new  lamps 
have  been  placed  in  old  settings  without  thought.  Churches 
have  been  made  lighter  by  night  than  by  day,  and  with  the 
same  reckless  scattering  of  unscreened  lamps.  In  our  homes 
little  thought  is  given  to  the  use  of  the  room  when  the  lights 
are  put  in  ;  so  many  points  are  arranged,  and  the  fittings 
are  chosen  at  the  shops  or  left  to  the  sweet  will  of  the  purveyor. 

The  Ideals  of  Home  Lighting. 
Let  me  give  you  my  idea  of  home  lighting.  We  should 
enter  the  front  hall  to  find  it  bathed  in  a  suffused  glow  from 
a  lamp  within  an  opalescent  globe  or  bowl  ;  similarly  at  salient 
points  of  staircase  and  passages  would  be  other  glowing  bowls. 
If  the  house  be  large  and  lofty  after  the  Georgian  pattern 
it  would  be  more  economical  to  use  clear  prismatic  glass 
surrounds  to  scatter  the  light  far  and  wide.  The  dining-room 
table  would  be  lighted  by  a  pendant  enclosed  in  a  valance 
of  warmly-tinted  silk,  so  that  light  on  it  was  brilliant 
and  the  faces  of  the  diners  bathed  in  the  comfortable  warm 
glow  ;  lights  for  the  serving  table  would  be  screened  from  direct 
observation.  The  drawing-room  would  be  brilliant,  and  to 
secure  this  there  is  no  finer  effect  than  lamps  enclosed  within 
a  lustre  design  of  cut  glass  prisms,  wherebv  glare  is  replaced 
by  innumerable  scintillations,  so  that  the  assembly  itself 
becomes  brilliant  and  sparkling  in  turn.  The  evening-room, 
librarj'  or  study,  whatever  it  be  called,  would  have  a  suffused 
glow  of  light  from  standard  or  pendant,  with  the  provision  of  a 
couple  of  reading  lamps  with  flexible  attachments  to  wall 
plugs.  The  school-room  would  have  large  semi-indirect 
illuminant  so  that  the  children  could  play  as  well  in  the  evening 
as  in  the  day  time  ;  also  a  separate  switch  would  control  a 
pendant  light  with  a  deep  opal  shade  which  would  give  a  per- 
fect illumination  over  one  side-table  for  use  when  lessons  are 
done. 


Bedrooms  are  put  to  many  uses.  We  dress,  we  read,  we 
sometimes  lie  awake  in  them.  The  pendant  light  in  a  ]irismatic 
shade  over  the  dressing  table  would  meet  the  needs  of  dressing  ; 
but  for  other  uses  a  shaded  ]jendant  over  the  bedhead  with  a 
switch  at  hand  would  fill  many  purpo.ses. 

To  conclude,  I  will  give  an  example  of  the  value  of  reflec- 
tors. A  single  16-c.p.  carbon  filament  lamj)  was  hung  from 
the  centre  of  a  room,  and  the  light  given  by  it  under  various 
conditions  measured  with  a  ])hotometer.  The  measurements 
were  taken  at  a  level  of  four  feet  below  the  lamp,  immediately 
below  it,  aiul  at  distances  of  1,  2  and  more  yards  away  on  the 
same  level.     The  following  table  gives  the  results  : — 


Light  in 

Foot  Candles. 

Siiadc. 

Perpendicu- 
larly 4ft.  below 
lamp. 

1  yd. 

2  yds. 

3  yds. 

4  yds. 

None     ... 

0-5 

0-3 

01 

01 

01 

Opal.   110°  3i 
in.  deep 

20 

0-9 

0-5 

0-3 

01 

Opal.    80°  Sin. 
deep 

30 

0-9 

Co 

0-2 

01 

It  will  be  noted  that  with  no  shade  the  light  is  everywhere 
insufficient  at  the  working  level.  With  an  80-degree  opal 
shade  the  light  is  immediately  brouglit  up  to  an  efficient 
standard  below  the  lamp. 

There  is  no  boon  so  great  as  light.  There  is  no  light  so  good, 
so  healthy  and  so  safe  as  electric  light.  There  is  no  light  that 
better  repays  intelligence  in  planning.  And  there  is  no  light 
which  is  capable  of  such  infinite  variation  in  planning. 


Electric  Flats  in  Practice. 

Some  interesting  figures  of  the  energy  corLsumption  in  certain 
flats  and  houses  in  the  area  served  by  the  Bbompton  and  Ken- 
sington Electricity  Supply  Company',  Ltd..  have  been  kindly 
given  us  by  Mr.  R.  S.  Downe  who,  as  is  well  known,  has  devoted 
considerable  thought  and  energy  to  the  development  of  the  domestic 
load  in  his  area.  His  task  has  been  simplified  to  some  extent  by 
the  conversion  of  a  considerable  number  of  large  houses  into  flats 
and  the  corresponding  necessity  for  the  installation  of  convenient 
means  of  heating  and  cooking  to  take  the  place  of  the  old-fashioned 
kitchen. 

We  may  take  as  our  first  example  of  what  is  being  done,  a  large 
house  which  has  been  divided  into  three  flats.  In  one  of  these  flats 
cooking  is  carried  out  by  means  of  a  6  5  kW  B.  and  K.  cooker,  heating 
is  provided  by  two  radiators  of  1  5  kW  capacity  each,  the  hot  water 
supply  obtained  from  both  a  gas  circulator  and  a  coke  boiler.  In 
the  second  flat  the  cooking  is  carried  out  electrically  ona3  8  kW  B. 
and  K.  cooker,  while  the  heating  of  the  rooms  and  the  water  supply 
is  obtained  by  older  methods  which  do  not  at  present  interest  us. 
In  the  third  tiat  the  cooker  has  also  a  capacity  of  6  5  kW,  and  there 
are  two  radiators  of  1  'y  kW  each,  hot  water  in  this  case  being  obtained 
from  a  gas  geyser.  The  total  consumption  in  this  house  taken  over 
a  period  of  twelve  months  was  for  lighting  603  units,  and  for  cooking 
13  974  units,  i.e.,  mostly  at  "  off  peak  "  times. 

In  a  certain  terrace  in  the  district  the  houses  have  also  been 
converted  into  ser,vice  flats,  there  being  four  flats  per  house.  The 
inhabitants  in  these  flats  are  provided  with  service,  and  the  cooking 
for  the  whole  is  done  on  four  electric  cookers  and  one  coal  range  in 
a  central  kitchen,  no  gas  being  available.  There  is  a  central  hot 
water  supply.  The  heating  of  the  rooms  is  effected  by  electric 
radiators  of  various  sizes,  and  the  total  consumption  for  the  twenty- 
eight  flats  over  a  period  of  ten  months  pro\ading  for  the  needs  of 
about  110  people,  was  for  fighting  3  774  units,  for  heating  12  152 
units,  and  for  cooking  11  081  units. 

In  another  case  where  a  large  house  has  been  divided  into  six 
flats  and  a  caretaker's  quarters  cooking  is  done  on  seven  cookers, 
each  with  a  loading  of  38  kW.  Heating  is  done  by  electric  radiators, 
there  being  neither  gas  nor  coal  available,  while  the  hot  water  supply 
is  obtained  from  a  central  system.  The  energy  consumption  over 
a  period  of  1 2  months  in  this  case  was  for  lighting  1  370  units,  heating 
.5  093units,  cooking  10  910  units.  After  considering  these  figures 
those  who  think  there  is  nothing  in  the  domestic  electric  idea  might 
well  be  asked  whether  they  require  any  further  witnesses. 
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The   Design   of   Electric   Cooking    and   Heating 

Appliances. 

Some   Requirements   for  Domestic    Purposes. 

B>-   W.   A.   GILLOTT,   A.SI.I.E.E. 


ELECTRICAL  cooking  apparatus  for  housing  schemes 
must  be  designed  to  embody  the  following  essentials : — 
1.  Reliability:  2.  Accessibility:  3.  Low  Cost  of  Eepairs. 
To  incorporate  these  salient  features  in  an  electric  cooker  is 
the  object  of  the  progressive  and  up-to-date  firms  engaged  in 
their  manufacture.  The  products  of  some  manufacturers 
indicate  that  careful  thought  and  attention  are  given  to  details, 
and  it  is  only  by  close  attention  to  these  apparently  miner 
considerations  that  makes  that  little  difference,  which  is  all 
the  difference,  between  partial  and  complete  satisfaction. 
Specialisation  is  therefore  imperative. 

Owing  to  the  strenuous  demands  made  upon  the  apparatus 
in  houses  of  the  artisan  class,  reliability  must  be  present  in 
the  widest  sense.  Cookers,  &c.,  must  not  only  perform  their 
functions  with  satisfaction,  but  they  must  be  mechanically 


lUie-'  ^w 


Fig.  1. — Element  Frame  of  Electric  Oven  showing  arrangement 
OF  Solid  Connection. 


strong  enough  to  withstand  the  rough  usage  they  will  be 
subjected  to.  Light  sheet  or  tin  cookers  are  of  no  use  for  this 
work,  a  sheet  steel  body  is  very  satisfactory  if  built  up  upon 
a  cast  iron  frame  with  a  cast  iron  base  and  hob,  while  open- 
type  boiling  plates  are  preferable  for  domestic  work.  Wash- 
boilers  and  fires  must  also  be  substantial  in  their  mechanical 
construction  as  these  will  undoubtedly  receive  hard  usa^e. 
The  washboiler,  for  instance,  must  be  of  welded  steel,  and  the 
studs  holding  the  heating  elements  "welded  to  the  underside 
and  so  designed  that  if  the  equipmentis  accidentally  boiled  dry, 
no  serious  damage  is  likely  to  occur,  even  if  rhe  pan  itself 
becomes  red  hot. 

Connections  and  Leads. 

The  electrical  connections  on  all  cooking  and  heating  appli- 
ances must  be  solid,  from  the  main  terminals  to  the  actual  end 
of  the  heating  element,  and  must  be  permanently  fitted  in  such  a 


manner  that  they  will  need  no  further  adjustment  or  repair. 
Loose  leads,  beaded  or  asbestos  covered  wires  must  be  entirely 
eliminated  and  no  mica  employed  for  insulation  purposes 
— with  the  possible  excejition  of  the  clamped  tvpe  of  heating 
elements — air   and    porcelain    being   the    best    insulators    to 


Fig.  2. — View  of  Underside  of  Klectric  Boiling  Pan, 

employ.  The  heating  elements  foi  an  oven,  grill,  or  open- 
type  boiling  plate  on  a  cooker,  must  be  so  designed  that  they 
fit  upon  suitable  terminals  (fitted  with  lock  nuts  or  spring 
washers)  and  make  connection  direct  to  the  busbar  of  the 
element,    thereby    overcoming   the    difficulties    met    with    if 


Fig.  3. — Internal  Connections  of  Electric  Fire. 

"  wired  "  or  pigtail  connections  are  used.  Similar  methods 
of  connection  are  used  with  the  washboiler,  the  link  between 
the  solid  rod  and  clamped  element  being  made  by  a  piece  of 
nickel  strip,  which  at  the  element  end  is  under  mechanical 
pressure — in  addition  to  the  electrical  joint — to  ensure  a  good 
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connection.  As  a  furtlior  st.'])  to  iTliiil)ility.  all  long  lioiir  use 
elements  must  be  eonnected  in  .series  |i;uallel,  so  tliiil  wlieii 
work-in}!;  on  "low"  heat  they  are  ojienitiiiL'  at  oiie-ciuarter 
of  their  total  eapaeity.  Kleclrir  fires  slmiild  lie  loiinecleii 
in  a  similar  way  to  that  des<iilic'cl  for  t  li.' .dokiT, /.r.,  solid  rods 
for  all  iiilcnial  connections. 

AC'('K.S.S1I1IMTY  AND  LoW  CoST. 
AccessiUility  and  low  cost  of  repairs  an>  so  closely  hound  u|> 
jyith  each  otlier  tluit  they  can  be  dealt  witli  as  one.  The 
secret  of  low  niaiutenaiu'e  costs  lies  in  all  jiarts  being  accessible 
and  those  parts  that  occasionally  need  rejiair  must  be  of  uiut 
construction,  or  divided  up  so  that  a  defect  is  localised  to  a 
small  section  only.  The  first  step  towards  this  feature  ou  a 
cooker  is  to  provide  for  a  lifting  or  hinged  hob,  so  that  all  con- 
nections underneath  it  become  visible  immediately  it  is  raised. 
The  oven  conneetions  must  be  exposed  in  the  same  way  by 
removing  the  lift-oft  guards,  the  leads  being  solid  and  mounted 
on  insulators  to  iierndt  of  a  rapid  ins]ieetion  of  the  circuits. 
Heating  elements,  of  the  tyjie  referred  to  above,  allow  speedy 
replacement,  and  by  winding  the  heating  wire  in  the  form  of  a 
siiiral,  on  top  of  a  fireclay  former  of  great  mechanical  strength, 
the  cost  of  repair  is  reduced  to  that  of  the  wire  only.  This 
ai)plies  to  all  elements  of  the  open-type.  In  actual  practice 
a  complete  element  would  be  kept  as  a  spare  but  upon  return 
to  the  workshoi)  a  boy  should  be  able  to  rewind  a  new  spiral 
on  the  old  former.  Another  advantage  of  using  solid  connec- 
tions and  open-type  elements  is  that  anydefect  can  be  seen  at 
once  without  the  necessitv  of  testing  for  them. 


In  the  case  of  boiling  pans  fixed  to  a  cooker  or  in  wasliljoilers 
where  the  elements  being  clamped  to  the  underside  of  the  pan 
must  be  protected  by  a  (piickly  removable  cover,  giving  access 
to  all  connections  at  once,  the  clamping  liars  must  be  fixed  so 
lliat  anyone  element  can  be  ins[iec1ed  or  removeil  williont 
disturbing  till- ollicrs.  This  condition  is  secured  by  staggering 
tlic  clamping  bars,  and  at  the  same  time  obtaining  an  even 
mechanical  pressure  over  the  entire  surface. 

Illustration  of  Principles. 
During  the  war  firms  who  s]iecialised  in  the  manufacture  of 
eleclrical  cooking  and  heating  a])]iliances  devoted  the  whole 
of  their  energies  to  the  jiroduction  of  a]i]iaratus  that  wnuM 
work  under  most  severe  conditions  of  wear,  and  incorporateil 
in  their  large  appliances  the  methods  of  construction  stated 
above.  These  ideas  are  now  ajijilied  to  the  more  peaceful 
surroundings  of  the  home.  To  cite  one  firm  I  would  mention. 
The  JACKSdN  Electric  Stovr  Company,  Ltd.,  and  tlie  illus- 
trations clearly  show  how  these  ])rincipleR  are  ap]jlie(l  to  the 
apparatus  maiuifactured  by  them.  Fig.  1  is  the  frame  of  the 
oven  elements,  showing  the  method  of  fixing  and  how  the 
terminals  are  carried  through  the  back  of  the  oven  and  ])ro- 
tected  by  porcelain  insulators.  Fig.  2  is  a  view  of  the  under- 
side of  the  washboiler  or  boiling  ])an,  which  indicates  simplicity 
of  design  and  freedom  from  trouble,  whilst  Fig.  3  exposes  to  view 
the  internal  connections  of  the  standard  fire.  In  each  case  tlie 
absence  of  pigtails  or  loose  leads  shoidd  be  noted,  wliile  quick 
and  cheap  replacement  and  undoubted  reliability  are  other 
properties  whicli  the  c(|ui]inu>nt  may  be  said  to  possess. 


The  "Colec"  System   of   Central   and   Radiant 

Heating. 


lly    IIKHBERT    H. 

TJIK  "  Coiec  "  System,  as  its  name  suggests,  has  been 
created  by  the  writer  to  combine  the  advantages  of  the 
central  heating  system,  prevailing  in  Anierica,  but  in- 
vented by  an  Knglisliman,  with  the  added  advantages  of  the 
radiant  warmth  and  comfort  of  the  Britisher's  coal  fire,  while 
eliminating  tlie  disadvantages  of  both.  The  claim  is  admittedly 
a  verv  wide  one,  jiarticnlarlv  having  regard  to  the  fact  tliat  it 
jiostulates  that  this  method  of  heating  is  the  most  economical, 
the  most  healthy,  and  yet  the  most  luxurious  system  that  has 
yet  been  introduced  into  the  modern  home.  The  "  Colec  "' 
system  does  not  merely  include  the  heating  of  the  home,  but 
brings  within  its  scope  a  method  of  cooking  by  the  combined 
use  of  coal  and  electricity,  reducing  not  merely  the  cost  of 
cooking  in  the  home  by  a  figure  equal  to  at  least  25  per  cent., 
but  reducing  the  time  taken  for  cooking  by  a  very  considerable 
amount  as  compared  with  all  other  methods. 

L'OAL   EMITTER   THAN   ELECTRICITY    OR   GaS. 

1  will  first  start  with  a  description  of  the  "  Colec  "  system, 
as  applied  to  the  heating  of  the  home.  Tlic  word  "  Colec  "' 
suggests  a  combination  of  coal  and  electricity.  I  state  as  a 
definite  fact,  that  where  the  heating  and  cooking  load  is  fairly 
constant  as  in  an  average  flat  or  residence,  both  electricity 
and  gas  must  be  classed  as  secondary  met  hods  of  de;i  ling  with  the 
jiroblem.  While  we  continue  primarily  to  enijiloy  the  use  of  coal 
for  the  generation  of  secondary  electricity  or  gas  and  making 
due  allowance  for  by-products,  the  intervening  lo.s.ses  between 
primary  and  secondary  sources  of  energy  are  such  that  the 
resultant  relative  efficiencies  must  substantially  favour  ob- 
taining the  bulk  of  the  heat  energy  required  in  the  home  from 
hard  coal  as  the  primary  source.  In  effect,  it  is  possible  to 
provide  a  furnace  for  the  home  which  will  burn  hard  coal  and 
the  house  refuse,  with  a  degree  of  efficiency  comjiaring  most 
favourably  with  the  heat  efficiency  of  the  boilers  in  our  large 
generating  stations.  The  heat  energy  from  this  small,  con- 
tinuously-burning furnace  is  utilised  to  provide  a  constant 
supjily  of  hot  water  which  may  vary  according  to  requirements 
from  UCF.  to  1S0°F.     This  water  when  so  heated  serves  a 
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double  purpose  ;  it  is  arranged  so  that  in  conjunction  witli  a 
battery  of  convectors,  jjreferably  camouflaged  and  adapted 
to  the  size  of  the  house  and  the  number  of  rooms,  it  distributes 
heat  energy  equally  through  the  passages  as  in  the  rooms. 
As  the  temperature  in  the  passages  and  the  rooms,  however, 
should  never  be  continuously  heated  above  5.5°F.  to  0.'3°F.  as  a 
maximum,  a  furnace  of  apjiro.xiniately  half  the  size  that  is 
usually  adopted  on  the  American  plan  and  consuming  about 
half  the  amount  of  fuel,  is  suitable  for  maintaining  the  tem- 
perature at  this  comparatively  low  degree. 

The  Domestic  Hot- Water  System. 
The  second  function  of  this  furnace-heated  water  is  to  jiro- 
vide  a  domestic  hot-water  system,  in  such  a  manner  that  the 
two  waters  do  not  actually  mix,  thereby  avoiding  all  possible 
trouble  from  hardness,  or  from  lime  deposits  in  the  water.  A 
constant  supply  of  hot  water  for  baths  and  other  domestic  pur- 
poses is  a  necessity  ir>  a  ])roperly  organised  home  where  economy, 
labour  saving  and  hygiene  are  considerations.  Most  of  the 
labour-saving  processes  in  the  home  depend  upon  a  cheaji 
and  abundant  supply  of  hot  water  being  always  available. 
With  such  a  ]irovision  it  is  ]iossible  to  reduce  the  domestic 
work  in  the  home  by  GO  per  cent,  and  to  eliminate  all  drudgery. 
It  is  impractical,  on  the  grounds  of  economy,  to  iditaina  bulk 
supply  of  hot  water  from  electricity  or  gas,  under  normal 
circumstances.  It  is,  however,  most  economical  and  desirable, 
both  for  the  purpose  of  heating  and  cooking,  to  use  preferably 
electricity  or  when  it  is  not  available,  gas  for  "topping  up  "tlie 
temperature.  Secondary  methods  of  heating  are  the  most 
economical  for  intermittent  requirements,  the  most  labour 
saving,  and  the  quickest  method  of  obtaining  the  best 
results.  For  example,  electricity  can  be  employed  for  equal- 
ising the  temperature  of  the  human  body  in  any  jiarticular 
room  at  any  moment  more  healthily,  more  evenly,  more 
quickly,  and  often  more  cheaply  than  by  any  other  method. 
With  equal  economy  and  .success  it  may  be  used  for  bringing 
water  to  the  boiling  ]ioiiit  in  small  owantities  when  this  is 
intermittently  required. 
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Where  the  "  Oolec  ""  (System  is  an  Improvement. 

Having  now  briefly  described  the  "  Colec  "  system  and  my 
method  of  producing  primary  and  secondary  heat  energy,  I 
will  return  to  the  original  jioint  and  endeavour  to  show  how 
the  "  Colec "  system  eliminates  the  characteristic  disadvant- 
ages erf  the  two  prevailing  systems — the  oisen  coal  fire  and  the 
inefficient  old  kitchen  range  of  Great  Britain,  and  the  central 
heating  system  of  America. 

To  deal  with  the  latter  first,  every  Englishman  or  vcoman 
who  visits  Northern  America  or  Central  Europe  during  the 
winter  months  is  struck  with  certain  desirable  features  in  a 
centrally -heated  home,  particularly  having  regard  to  its 
distinct  economy — they  are,  however,  invariably  conscious 
of  an  aggressive  atmosphere,  stuffy  and  always  sxiper-heated. 
The  atmosphere  generally  smells  of  burnt  dust  ;  this  unpleasant 
smell  is  caused  by  the  dust  which  accumulates  on  the  con- 
vectors  being  burnt  when  the  latter  are  above  a  given  tem- 
perature. The  general  criticism  of  the  average  Britisher  may 
be  summarised  as  follows  : — 

It  is  certainly  very  nice  to  be  warm  ;  it  is  very  comfortable  to  have 
no  (Irauglity  passages  :  pleasant  to  know  one  .saves  money  ;  but  give 
me  my  old  English  coal  Hie  with  all  its  admitteil  discomforts. 

The  question  arises,  "  Why  does  the  American  and  Central 
European  super-heat  his  rooms  ?  Does  he  do  it  by  acciaent 
or  design  ?  "  The  difference  in  the  humidities  does  not  pro\'ide 
the  answer.  I  have  found  upon  investigation  that  he  does  it 
by  design — that  the  American  heating  engineer  specifies  that 
the  plant  must  be  capable  of  maintaining  in  any  given 
room  a  minimum  temjierature  of  73°F.,  irrespective  of  the 
external  temperature.  In  practice  it  will  reach  80°F.  to  8.5°F. 
The  temperature  of  liealth,  according  to  Negretti  &  Zambra 
and  our  bacteriologi(-aI  experts,  is  a  temj)erature  between  55°F. 
and  6.^°F.  Above  this  temj)erature,  particularly  when  subject 
to  extreme  changes,  the  human  body  is  more  likely  to  contract 
bronchial,  pneumonic,  and  tubercular  complaints.  It  is 
evident,  therefore,  that  it  is  not  upon  the  grounds  of  economy, 
good  health,  or  hygiene  that  the  American  super-heats  his 
rooms.  The  reason,  however,  is  not  far  to  seek,  and  upon 
investigation  it  appears  strikingly  obvious.  Tliis  is  my 
explanation  : — 

An  Explanation  of  the  Obvious. 

In  this  country,  when  anyone  comes  in  from  the  outside  cold, 
maybe  wet,  with  frozen  hands  and  feet  and  generally  below 
par,  he  proceeds  to  the  coal  fire,  and  in  the  temperature  of 
300°F.  to  400''F.  is  rapidly  able  to  warm  up.  Having  brought 
himself  to  a  comfortable  temperature,  he  is  able  to  move 
about  and  emjoy  with  some  degree  of  comfort  a  sweet  and 
clean  atmosphere.  There  is  the  disadvantage,  however, 
of  varying  temperatures  in  different  parts  of  the  room.  He 
>  is  subject  to  draughts  when  the  door  opens  and  lets  in  cold 
air  from  the  passages  ;  even  so,  the  average  Britisher  prefers 
this  system  and  its  admitted  discomfort.  . 

In  America  and  Central  Europe,  however,  the  apartment 
houses  and  hotels  are  built  without  fireplaces.  Coming  in 
cold,  no  one  can  proceed  to  the  heating  furnace  in  the  depths 
below  to  warm  himself,  and  so  the  temjierature  of  the  liome  is 
designedly  kept  up  during  most  of  the  twenty-four  hours  to  a 
temperature  of  super-heat  in  excess  of  the  temperature  of 
health..  Tlie  rooms  are  heated  10°F.  above  the  normal  health 
temperature  as  a  minimum,  thus  providing  that  when  one 
comes  in  below  normal,  one  can  more  quickly  thaw  and  become 
comfortable.  One  would  be  miserable  and  shiver  in  the 
temperature  of  health. 

The  English  Fire  at  Its  Best  and  Brightest. 

The  "  Colec  "  system  has  introduced  a  fire,  which  is  an 
exact  reproduction  of  the  English  coal  fire  at  its  best  and 
brightest.  It  is  practically  an  impossibility  to  detect  that  the 
fire,  which  is  fitted  into  an  ordinary  fireplace,  is  not  a  mass  of 
bright  burning  fuel  on  a  cold  frosty  day.  This  electric  fire, 
however,  can  be  obtained  at  a  very  negligible  cost,  taking  the 


average  price  al  which  electricity  is  charged  to-day  for 
heating  purposes,  the  cost  of  obtaining  this  bright  fire  with 
minimum  heat  is  less  than  the  cost  of  burning  a  wax  candle. 
The  current  consumption  of  the  fire  varies  according  to  its 
size — from  40  W  to  240  W  in  its  initial  bright  burning 
stage.  When  the  temperature  of  the  room  is  at  60  deg.  (the 
ideal  temperature  in  this  country)  there  is  no  necessity  to 
switch  on  the  additional  heat,  but  should  one  enter  the  room 
with  cold  hands  and  feet,  it  is  possible  by  approaching  the 
fire  to  provide  radiant  heat,  the  nearest  approach  to  the  life- 
giving  rays  of  the  sun — the  same  kind  of  heat  ray  your  medical 
man  will  order  you  to  cure  your  rheumatism,  lumbago,  skin 
complaints  and  general  debility— at  a  temperature  of  300°F. 
to  400°F  exactly  as  with  a  coal  fire.  Having  rapidly  brought 
the  body  to  an  even  temperature  of  comfort  and  warmth,  it 
is  then  possible  to  enjoy  the  even  temperature  of  health. 
There  are  no  draughts,  the  rooms  and  passages  being  equally 
warm.  The  adjustments  of  heat  on  the  electric  fire  are  such 
that  the  room  can  be  kept  at  a  steady  temperature  between 
55°F.  and  65°F.  according  to  the  occupier's  requirements. 

Ninety  per  cent,  of  the  heat  of  the  home,  however,  is  jiro- 
vided  from  the  central  heating  furnace  below,  the  same  fire 
being  used  for  the  jiurpose  as  would  be  necessary  under  any 
circumstances  to  give  constant  bulk  supply  of  hot  water 
for  domestic  purposes.  It  is  claimed  that  the  coal  or  coke' 
that  will  be  saved  during  the  twenty-four  hours  by  using  a 
furnace  of  half  the  normal  size,  should  be  stifficient  to  pay  for 
the  electric  current  bill  for  '"  topjjing  up  ""  the  teuiperature 
to  the  required  degree,  and  for  giving  the  balance  of  tem- 
perature that  is  required  to  meet  the  fluctuations  in  external 
temjicratures. 

The  "  Colec  "  Svstfm  for  Cooking. 

The  "  Colec  "  sy.stem  of  heating  can  also  be  ap|)lied  to  electric 
or  gas  cooking.  A  tapping  from  the  hot  water  su])ply  to  the 
electric  or  gas  oven  keeps  the  oven,  in  effect,  a  constant  hot- 
cupboard,  which  can  be  utilised  as  such.  The  primary  expense 
in  cooking  operations  is  the  water-heating  pro])osition,  and 
secondary  methods,  unqualified,  such  as  electricity  or  gas,  are 
too  costly.  On  the  "  Colec  "  system  water  is  jjrovided  at  the 
electric  cooker  from  the  central  source  at  a  temperature  of 
160"F.  or  thereabouts.  It  is  delivered  to  the  cooking  utensils, 
which  in  turn  are  heated  from  a  hot-plate,  already  warm,  the 
hot-plate  being  a  part  of  the  hot-cupboard  and  of  the  central 
heating  system,  and  never  allowed  to  get  cold.  The  result, 
therefore,  is  that  instead  of  having  to  raise  water  from  a 
temperature  of,  say,  45  deg.  to  212  deg.,  a  smaller  amount  of 
electricity  only  is  required,  sufficient  to  raise  the  temiierature 
about  52  deg.  or  one-third  of  the  whole.  Electric  geysers 
have  not  been  universally  used  hitherto,  due  to  the  heavy 
loading  and  large  service  cables  required,  but  upon  the 
'"  Colec  '■  system  a  supply  of  boiling  water  can  be  obtained  day 
or  night,  not  merely  in  the  kitchen,  but  at  any  jioint  of  the 
system,  and  the  ordinary  electric  radiator  circuit  is  all  that 
is  necessary.  Think  of  the  convenience  to  the  average  house- 
wife to  touch  a  button,  and  immediately  at  any  time  have  j'our 
tea  ready  for  service  ! 

The  oyen,  which  is  our  hot-cupboard,  during  the  non- 
cooking  hours  of  the  day  and  night,  requires  about  two-thirds 
of  the  time  to  heat  up,  and  a  proportional  amount  of  heat 
energy  is  saved.  With  the  electricity  bill  reduced  thus,  gas, 
which  has  many  disadvantages,  should  find  it  diflicult  to 
compete  excepting  where  electric  current  will  be  unobtainable 
at  any  price. 

Having  regard  to  the  fact  that  the  homes  of  the  future  will 
be  built  without  chimneys  and  flues,  and  that  only  dummy 
fireplaces  will  be  fitted  in  the  most  convenient  positions  in  the 
room,  the  saving  in  building  construction  will  go  a  very  con- 
siderable way,  if  it  will  not  entirely  defray  the  cost  of  the 
initial  central  heating  installation.  A  complete  jjlant  installed 
upon  the  "  Colec  "  system,  in  an  ideal  home,  with  model 
kitchen,  scullery  and  laundry,  may  be  seen  at  "  Touchbutton- 
House,'"  86,  Newman-street,  W.  1. 
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TIIR  (li)in('stic  hot  water  proljltMii-  lias  riMently  Ihmmi  fcufcil 
In  I  III'  front  iiwiiif;  to  tlic  mandate  aj^aiiist  tlie  coal  lireil 
l>iti-lieii  laiiye.  nr.  in  dlhci'  wortls,  afjainst  the  lioiler  mi 
which  we  have  learnt  to  depend  fora  more  or  less  nnri'liahle  ami 
irreiiiilac  hot  water  serviee.  'I'lie  coal-lired  kitelien  raiij^e  ha* 
already  .suffered  from  a  heavy  frontal  attack  l>y  the  f^aa 
industry,  and  with  a  Hank  badly  exposed  hy  the  action  of  the 
Smoke  Abatement  Committee,  it  wnnhl  seem  that  tlie 
old-fa -ihioned  method  is  doomed. 

It  is  beyond  ar{;ument  that  "as  has  been  adopted  for 
cookini^  purjioses  to  a  tremendous  extent,  and  to  a  much 
};reater  extent  than  would  liavc  been  the  case  had  it  been 
necessary  to  provide  a  se])arate  heating  agent  for  the  water 
supjily.  For  over  40  years  the  gas  geyser  has  been  available, 
and  with  this  or  the  califont,  or  the  circulator,  all  the  hot 
water  re(|uired  for  domestic  pur])o.ses  can  be,  and  in  thousands 
of  cases  is  being  supplied  bv  gas. 

An  Electrica[.  F.\i,i,.\cv. 

The  electrical  indii.stry  is  badly  hampered  in  its  efforts  to 
introdui'c  and  j)oi)uhu'ise  electric  cooking,  because,  for  some 
inscrutable  reason,  the  heating  of  water  by  electricity  at  anv 
price  is  regarded  by  a  section  of  electrical  men  as  not  worth 
consideration.  Nevertheless,  we  .shall  never  make  real 
headway  with  electric  cooking,  for  which  an  ample  .supply  of 
hot  water  is  a  first  necessity,  and  we  sliall  never  realise  the 
'■  all  electric  house  "  until  we  have  succeeded  in  devising 
means  that  will  enable  us  to  offer  electrical  energy  for  water 
heating,  with  all  its  attendant  advantages  of  cleanliness  and 
convenience,  at  a  price  that  will  com])ete  reasonablv  with  other 
agents. 

The  ground  alreadv  ca|ituri'd  liy  tlie  gas  industry  has  been 
captured,  because  they  hav<'  had  a  k)ng  start,  aiul  they  have 
been  furnished  with  weapons,  that  we  must  admit  we  cannot 
utilise.  For  we  cannot  produce  and  exploit  the  electrical 
equivalent  of  the  modern  gas  geyser,  if  only  for  the  reason, 
amongst  many  others,  that  the  co.st  of  the  house  service 
would  be  enormously  increased,  owing  to  the  heavy  loading 
reipiiied. 

The  "  TiiEROL  "  Idea. 

It  must  be  2l)  years  ago  since  Mr.  H.  H.  Bell,  of  the 
Hammersmith  Electricity  Dejjartment,  came  forward  with 
his  suggestion  to  heat  water  for  household  purj  oses  in  a  well- 
lagged  tank  by  lueans  of  a  mere  trickle  of  electricity 
continuouslv  ajiplied.  The  success  of  the  "  Tl.er.)!  "  tanks 
placed  on  the  market  under  Mr.  Bell's  patent  was  marred  by 
the  fact  that  difficulties  were  encountered  with  the  heating 
elenients  employed,  and  the  apparatus  was  liable  to  become 
choked  with  fur,  owing  to  overheating  of  the  water.  Such 
tanks  may  be  best  described  as  storage  geysers,  and  assuming 
that  they  are  now,  or  will  become,  available  in  satisfactory 
form,  let  us  examine,  broadly,  the  jiossibilities  sugge.sted  bv 
Mr.  Bell's  idea. 

.As  electrical  energy  cannot — exce2)t  on  a  very  small  scale 
— be  generated  continuously  at  a  steady  rate  and  stored  in 
accumulators,  as  gas  is  stored  in  gas  holders,  we  are  to  that 
considerable  extent  handicapped  at  the  generating  end  of  the 
industry,  and  the  co.st  of  our  product  is  very  much  higher 
than  it  would  be  if  a  100  per  cent.  load  factor  on  our 
generators  could  be  attained.  Any  imj)rovement  in  the  load 
factor  must  bring  in  its  train  a  corresponding  reduction  in  the 
generating  and  capital  costs,  and  it  is  self-evident  that  the 
utilisation  of  electrical  energy  at  a  steady,  continuous  rate  for 
conversion  into  and  storage  as  heat  would  le  just  as  beneficial 
in  its  effect  upon  costs  as  the  storage  of  equivalent  energy  in 
accumulators.  If  the  thermal  storage  apparatus  is  located 
on  the  consumer's  premises  instead  of  at  the  works  then  such 


a  system  of  distributed  storage  will  also  bring  about  a  certain 
re<liiction  in  the  cost  of  distribution,  and  to  that  extent  will 
hi-  i\i-ii  more  benelicial  than  the  accumulator  or  gas  holder, 
n  the  load  can  be  switched  off  durin;.;  the  jieak  period,  then 
the  ((Uiditioiis   will,   indeed,   be  ideal. 

'f'uE  Baths  Bkuhi.k.m  8()I,\i;i). 

(liven  the  apjmratus,  we  know  we  can  supply  the  consumer 
with  a  definite  daily  quantum  of  hot  water  at  the  required 
temperature,  and  given  this  regular  supply,  tlie  customer  may 
be  trusted  to  draw  U])on  it  more  regularly  than  when  he  had 
to  take  his  chance  in  the  scramble  for  the  weekly  tub.  From 
obvious  motives  of  economy  the  fire  is  generally  stoked  uj) 
specially  for  the  purpose  of  a  general  family  ablution,  and  it  is 
confusing  cause  and  ett'ect  to  urge  that  members  of  a  family 
usually  take  their  baths  on  the  same  day  as  a  matter  of  choice 
and  will  be  unwilling  to  spread  them  out  over  the  week. 
The  daily  use  of  hot  water  in  a  household  would  jirobably  be 
as  regular  as  the  consumption  of  bread,  ])r()vided  the  supply 
were  available  in  known  quantity,  and  a  fair  average  ])er 
person  for  all  ])urposes,  including  cijoking,  washing  up  and 
baths,  can  be  taken  at  not  h'ss  than  I  gals.  ])er  day  at  1.L)U°F. 
average  temj)erature. 

According  to  a  recent  well-authenticated  statenu'nt,  there 
are  about  1  000  000  houses  and  flats  already  connected  to 
electricity  supply  systems  in  the  United  Kingdom,  and  these 
houses  and  flats  are  probably  each  occupied  by  not  less  than 
an  average  of  four,  or  a  total  of  four  million  people,  each 
requiring  4  gals,  of  hot  water  jier  day,  i.e.,  IC  million  gals,  at 
150°F.  Assuming  an  efficiency  of  70  per  cent.,  which  can 
easily  be  attained  in  well-designed  storage  tanks,  and  assuming 
the  average  tcmjierature  of  the  feed  water  to  be  CO^F.,  then 
the  heating  of  this  quantity  of  water  would  consume  about 
six  million  units  daily,  of  an  annual  value  at  0-5d.  per  unit  of 
over  4|  million  pounds,  or  an  average  of  £4  lOs.  j)er  house 
connection  per  annum. 

REVE^'UE  FROM  HoT  WaTER. 

This,  then,  is  the  additional  revenue  that  might  be  secured 
by  a  determined  develoiunent  of  the  water  heating  load,  and 
although  electricity  at  any  higher  j)rice  than  M.  per  unit  would 
be  more  expensive  than  gas  at  8d.  j)er  therm  for  water 
heating  purposes,  considerations  of  health,  cleanliness  and 
safety  weigh  heavily  in  its  favour.  Therefore,  it  may  well 
be  that  the  bulk  of  the  business  could  be  secured  at  a  higher 
price  than  above  a.ssumed,  and  that  the  average  of  four  gallons 
jjer  person  per  diem  is  too  low. 

Taking  these  figures,  however,  an  additional  revenue  of 
£4.  lOs.  per  house  connection  per  annum  gained  in  this  way 
would  be  most  desirable  if  no  extra  cajiital  exjienditure  were 
involved.  Consumers  would  purchase  or  hire  storage  tanks, 
anil  file  existing  plant  and  mains  capacity  need  not  be  increased 
if  the  water  heating  load  can  be  arranged  as  an  "  oli'-peak  " 
load,  instead  of  on  the  100  per  cent.  load  factor  basis. 

Dealing  with  the  Peak. 

The  very  low  price  per  unit  neces.sary  for  popularising  the 
use  of  thermal  storage  apparatus  will  not  be  justified  in  most 
districts  if  the  extra  lead  taken  bv  this  apparatus  overlaps,  and 
increases  the  jjeak  beyond  the  capacity  of  the  ])lant  demanded 
for  other  purposes.  The  supply  authority  should  have  the  right 
to  switch  off  the  thermal  storage  load  during  the  peak  period, 
even  though  it  may  not  be  necessarj'  to  exercise  this  right 
more  than  once  or  twice  each  year.  This  might  be  arranged 
by  means  of  the  Olipel  system  of  distant  control,  or,  perhaps, 
by  means  of  a  wireless  impulse  from  the  power  house,  either 
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of  which  methods  would  be  better  and  more  practicable 
than  the  duplication  of  circuits  or  the  employment  of  time 
switches. 

A  cheap  "  off  peak  rate  "  would  greatly  encourage  the  use 
of  electricity  for  thermal  storage  generally,  and  this  could  be 
employed  not  only  for  water  heating,  but  for  other  cooking 
operations  and  room  heating.  The  jx)ssibilities  are  enormous, 
and  have  not  apparently  been  realised  or  sufficiently  con- 
sidered by  those  responsible  for  laying  out  the  new  housing 
schemes. 

The  problem  really  is  to  fill  up  the  valleys  without  increasing 
the  maximum  annual  peak  of  the  load  curve,  and  that  problem 
is  not  solved  by  the  installation  of  apparatus  demanding  a 
24  hour  supply.  That  is  one  reason  why  Mr.  Bell  has  not 
realised  great  success  with  his  "  Therol  "  tanks.  Another 
reason  is  probably  due  to  the  fact  that  these  were  designed  on 
too  ambitious  a  plan.  They  were  made  to  deliver  not  only 
hot  water,  but  boiling  water  as  well,  and  in  most  districts 
destructive  furring  was  the  result.  The  water  in  a  thermal 
storage  tank  should  never  be  allowed  to  rise  to  a  higher  tem- 
perature than  about  170°F.,  which  will  more  than  suffice 
for  most  domestic  purposes.  The  boiling  of  water  from  this 
temperature  in  comparatively  small  qiiantities  should  be  the 
function  of  the  boiling  plate,  from  which  the  service  required 
is  halved  if  the  cooking  utensils  and  kettles  are  filled  with  this 
pre-heated  water  from  the  storage  tanks.  This  will  make 
possible  the  employment  of  boiling  plates  of  lower  capacity, 
and  consequently  longer  life,  and  incidentally  will  contribute 
to  a  useful  levelling  down  of  the  maximum  demand  of  the 
cooking  range. 

REL.4.TIVE  Cost.?. 

We  have  mentioned  one  halfpenny  as  the  price  per  imit  to 
be  aimed  at  for  the  "  oii-peak  "  rate,  and  this  is  suggested  in 


consideration  of  the  cost  of  heating  water  by  gas  on  a  similar 
thermal  storage  system,  which  gives  a  better  average  economy 
than  is  yielded  by  a  geyser,  because  metal  work  and  residual 
water  have  not  to  be  heated  at  each  operation.  The  efficiency 
of  a  geyser  for  a  bath  is  high,  but  it  is  exceedingly  low  and  a 
very  inconvenient  appliance  for  providing  a  cup  or  a  kettle  of 
hot  water,  or  even  for  filling  a  hand  basin  and  the  numerous 
other  purposes  for  which  small  quantities  of  hot  water  are 
continually  required  in  a  household. 

Experiments  with  thermal  storage  tanks  have  shown  that 
electricity  and  gas  will  cost  about  the  same  at  id.  per  unit 
and  8d.  per  therm  respectively.  The  possible  competition  of 
coke-fired  boUers  is  not  here  considered,  because  these  do  not 
offer  the  same  degree  of  convenience  owing  to  difficulty  of 
temperature  control,  dirt  and  requisite  attention  and  labour 
involved.  The  comfort  and  convenience  of  having  an  adequate 
supply  of  hot  water  always  available  at  any  hour  of  the  day 
or  night  immediately  the  tap  is  turned,  and  by  means  of  appa- 
ratus  requiring  absolutely  no  attention,  cannot  be  over-esti- 
mated. These  results  can  only  be  attained  by  means  of 
thermal  storage  tanks,  and  at  present  it  would  seem  that  gas 
is  our  only  possible  competitor  in  that  field.  To  beat  that 
competition  we  need  a  cheap  "  off-peak  "  rate,  and  the  neces- 
sary means  to  make  the  application  of  such  a  rate  possible 
with  maximum  benefit,  such  as  the  Olipel  system  of  distant 
control. 

Meanwhile,  there  is  plenty  to  be  done  in  that  ever-increasing 
market  that  recognises  the  consequential  advantages  of 
electricity  at  their  true  worth,  and  the  establishment  of 
thermal  storage  sub-stations '  is  a  possibility  that  has 
yet  to  be  explored,  and  more  especially  in  connection 
with  new  housing  schemes,  and  new  blocks  of  industrial 
dwellings. 


The  Place  of  Thermostatic  Control  in 

with  Electric  Heating. 


Connection 


By    GEORGE    WILKINSON. 


IN  some  industries  where  temperature  plays  an  important 
part  in  manufacture,  specialists  recognise  that  the  product 
is  more  uniform  and  of  better  quality  when  the  heating 
medium  is  automatically  controlled  and  the  process  carried 
on  in  a  uniform  temperature.  The  sooner  this  fundamental 
fact  is  recognised  by  e\>ery  firm  in  the  country  employing 
heat  treatment  the  better  both  for  industry  and  for  the  nation 
as  a  whole.  Improvement  in  the  quality  of  materials  produced 
under  uniform  heat  treatment  is,  of  course,  one  argument 
only  for  the  introduction  of  automatic  heat  control ;  it  is 
mentioned  first  as  likely  to  arrest  the  attention  of  manu- 
facturers who,  at  the  present  time,  are  suffering  from  trade 
depression  and  are  up  against  keen  competition.  Manu- 
facturers who,  by  reason  of  more  scientific  heat  treatment, 
are  able  to  offer  a  superior  quality  of  goods  have  the  winning 
card  which  places  orders  on  their  books  rather  than  on  those 
of  their  competitors. 

The  source  of  heat  in  this  country,  with  minor  exceptions, 
is  found  in  our  coal  sui»piy.  Time  was  when  coal  was  so 
cheap  and  trade  competition  bv  other  countries  so  insignificant 
that  economy  in  heat  production  and  application  was  not 
considered  of  much  importance.  To-day  all  is  changed  ; 
fuel  is  dear  and  competition  both  at  home  and  abroad 'is 
severe. 

The  Ideal  to  be  Aimed  At. 

The  ideal  to  be  aimed  at  is  to  provide  sufficient  heat  to 
carry  out  the  necessary  process  of  manufacture  ai'd  no  more. 
To  achieve  this  result  automatic  temperature  control  is 
essential.  Doubtless  the  day  will  dawn  before  long  when  every 
stove,  radiator,  oven,  furnace,  and  even  our  living  rooms  and 
offices,  will  be  equipped  with  simple  and  reliable  apparatus 
to  effect  this  close  control  of  temperature. 


The  gas  industry  has  made  greater  advances  in  heat  control 
than  the  electric  industry,  and  the  ne.xt  year  or  two  will  see 
the  ajjplication  on  a  commercial  scale  of  automatic  control 
of  gas  fires  and  radiators  which  will  go  far  towards  neutralising 
the  heavy  increase  in  the  cost  of  gas.  This  forecasts  con- 
tinued rivalry  between  gas  and  electricity  for  heating  pur- 
jtoses,  especially  in  the  domestic  domain  where  gas  has 
already  suc'h  a  strong  hold.  All  the  advantages  of  auto- 
matic heat  control  for  gas  are  equally  and  jirobably  more 
advantageously  applicable  to  electric  heating,  hence,  granted 
reasonable  enterprise,  electricity  has  nothing  to  fear  on  this 
score. 

The  Advantac!ES  of  Electric  Heating. 

Compared  with  coal,  gas,  and  oil,  electricity  is  innately  an 
expensive  method  of  heating,  but  its  adaptability  and  efficiency 
of  application  in  many  cases  outweigh  this  fundamental  dis- 
advantage and  place  it  in  advance  of  all  its  competitors. 
While,  therefore,  .sound  economic  reasons  obtain  for  the 
application  of  automatic  temperature  control  in  the  case  of 
coal,  gas  or  oil,  tlicv  have  added  forcefulness  when  applied  to 
electric  heating. 

One  advantage  with  electricity  which  does  not  obtain  in 
the  other  heating  methods  named  is  its  unvarying  calorific 
value.  There  i.^  at  present  no  simple  system  available  to 
compensate  for  the  varying  calorific  value  of  the  fuel  consumed 
and  therefore  efficient  heat  regulation  in  the  case  of  electricity 
is  a  more  simple  proposition. 

In  some  cases  electrical  engineers  are  apt  to  allow  their 
zeal  to  out-run  their  discretion  and  are  bold  enough  to  pit 
electricity  against  other  methods  for  such  purposes  as  the 
heating  of  water  for  domestic  and  other  purposes.  In 
special  cases  there  are  sound  reasons  for  the  electric  heating 
of  water,  but  these  arc  not  in  the  majority.     On  the  other 
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Land,  coni,  gas  ami  oil  are  a  loiij^  way  ImIuikI  electricity 
for  miriihrrs  of  industrial  licatinii  ])r(>c('sscs,  the  latter  leiulitig 
itself  to  direct  and  local  heatint;  (juite  itniiossible  of  attain- 
ment by  other  moans, 

A  case  in  j)oiut  is  the  hardeninji  and  temjiering  uf  sU'el 
wire  and  strip.  Gas  is  often  ajiplicd  for  tliis  ))nrpose,  but  is 
beinf!  iiradtiallv  su])erseded  by  electricity.  With  the  former 
the  thermal  efiieieiicy  is  so  low  and  the  temperature  of  tlie 
room  is  raised  to  such  a  degree  tliat  fans  have  to  be  eiii])loyed 
to  get  rid  of  the  waste  heat  and  the  fumes  given  off  in  the 
])roeess.  In  the  case  of  electricity  the  external  heating  is 
negligible,  and  there  are  no  products  of  combustion,  therefore 
no  artificial  means  of  cooling  and  ventilation  are  required. 
The  relative  cost  with  gas  at  3s.  8d.  per  1  000  cub.  ft.  aiul 
with  electricity  at  2d.  per  unit  is  two  to  one  in  favour  of 
electricity,  while  the  o])cration  in  the  case  of  electricity  can 
be  carried  on  successfully  by  a  labourer  of  ordinary  intelli- 
gence, as  against  highly  skilled  labour  in  the  case  of  gas. 

Radiator  Sisk  an  Important  Factor. 

In  earlier  times  for  domestic  use  electric  heating  was 
fre(j\iently  brought  into  disrepute,  due  to  the  fact  that  the 
radiator  selected  was  too  small  for  the  apartment  to  be  heated. 
Electric  fires  or  heaters  to  be  permanently  satisfactory  must 
be  ca])ablc  of  quicklv  raising  the  atmosphere  of  the  apartment 
to  a  comfortable  temperature  during  the  coldest  day  of  winter 
and  under  the  most  unfavourable  weather  conditions.  The 
crude  regulation  obtained  by  providing  one  or  two  switches 
for  an  electric  fire,  whereby  its  power  can  be  reduced  to 
two-thirds  and  one-third  of  its  full  output,  does  not  in  any 
case  furnish  the  required  control.  First,  because  such  switches 
are  seldom  used,  or  are  not  used  at  the  right  time  and  for 
the  correct  period  ;  and,  secondly,  because  the  external 
temperature  and  the  weather  conditions  arc  constantly 
varying  at  irregular  intervals,  so  that  no  simple  combination 
of  han(l-operated  switches  can  meet  the  case  or  prevent  con- 
siderable waste  of  current. 

It  follows,  therefore,  that  all  apartments  heated  by  electric 
fires  of  adequate  power  are  at  the  present  time  (except  in 
the  few  instances  where  thermostatic  control  is  employed) 
costing  substantially  more  for  electric  current  than  they 
should  ilo,  while  such  apartments  are  not  so  comfortable  as 
they  might  be,  owing  to  the  constant  fluctuation  of  tem- 
perature ensuing  on  the  unstable  weather  conditions. 

The  Benefits  of  Equable  Temperature. 

The  advantages  of  electric  heating  need  not  be  commented 
on  at  length  as  they  are  already  recognised.  From  the  health 
standpoint,  heating  by  electricity  is  ideal,  there  being  no 
vitiation  of  the  atmosphere.  There  are  no  fumes,  dirt,  or 
snioke,  the  quantity  of  oxygen  is  undiminislied,  and  the  apart- 
ment does  not  get  "  stuffy." 

The  few  disadvantages  may  be  set  out  as  follows  : — 

(a)  With  radiators  of  tlic  correct  power  the  apartment  will,  except  im 
the  coldest  tlays,  ofteix  become  over-heated  ;  and  an  overheated  room 
in  almost  as  uncomfortable  as  one  which  is  ti)o  cold,  and  it  is  also  more 
unhealthy.  This  oljjcction  Is  not  confined  to  electric  lieating,  but  applies 
more  .seriously  to  all  other  forms  of  artificial  hcatinp,  and  often  accounts 
for  the  freqm'nt  colds  and  minor  illnesses  which  few  people  esca|H'  during 
the  cold  season  of  the  year. 

(h)  This  frequent  overheating  causes  a  great  waste  of  the  heating 
nietlium.  Fortunately,  in  the  case  of  electricity  the  way  to  jjrevent 
wa.ste  is  obvious,  provided  inexpensive,  simple,  and  reliable  apj»aratus 
can  be  produced  which  will  cut  ol^  or  reduce  the  electric  current  when  the 
desired  temperature  is  reached,  and  which  will  re-establish  the  heating 
when  a  slight  fall  of  temiKrature  takes  place. 

Incidentally  the  author  would  call  attention  to  the  increased 
comfort  which  ensues  on  equable  temperature.  The  benefits 
to  both  mind  and  body  are  by  no  means  small,  while  the 
economy  in  cost  of  heating,  its  absolute  cleanliness,  and  the 
prevention  of  waste  of  current  by  servants,  bring  electric 
heating,  from  a  commercial  standpoint,  into  line  with  father 
more  crude  and  less  healthy  methods.  It  is  essential  to 
complete  success  that  automatic  temperature  regulation 
should  not  be  obtained  at  the  expense  of  cheerfulness,  espe- 
cially in  the  case  of  living  rooms. 


TiiK  Electric  Fiiti-,  as  an  Equaliseb. 

A  promising  i'u\]tl  open  to  electric  heating  with  automatic 
temperature  control  is  in  the  almost  numberless  cases  where 
coal  lires  or  hot-water  radiators  are  in  use.  It  is  well  known 
that  both  these  methods  of  heating  are  subject  to  wide  varia- 
tions of  temperature  due  to  the  vagaries  of  combustion.  It 
is  not  ])ossible  to  co-ordinate  the  rate  of  combustion  with  the 
constantly  varying  weather  conditions,  consequently  tiie  apart- 
ments are  frequently  too  hot  for  comfort  and  at  other  times 
dangerously  cool.  If  a  thermographic  chart  is  taken,  the 
tem])erature  line  will  show  frequent  and  erratic  depressions 
representing  cool  or  cold  periods.  The  application  of  tem- 
])eratu re-controlled  electric  radiators  as  an  auxiliary  iTiethod 
of  heating  will  automatically  remove  these  cool  periods  at 
little  expense  for  current  and  with  no  trouble  or  attention, 
thus  ]iroducing  the  ideal  condition  for  comfort  and  health. 

It  is  well  known  that  for  long  periods  during  the  spring  and 
autunm,  and  occasionally  in  the  summer,  there  are  days  when 
the  mornings  and  evenings  arc  cold,  while  the  rest  of  the  day 
is  warm  and  comfortable.  During  these  seasons  coal  fires 
or  hot-water  radiators  are  inconvenient.  If  they  arc  used  the 
a])artment  is  too  hot  for  the  greater  part  of  the  d.ay  and  waste 
of  fuel  takes  place  ;  moreover,  the  occupants  have  either  to 
suffer  discomfort  from  overheat  in  the  daytime,  or  to  endure 
a  chilly  atmosphere  during  the  earlier  hours  of  the  day  and  in 
the  evening.  The  economical  and  effective  way  of  dealing 
with  the  heating  problem  during  these  periods  a])pear8  to  be 
by  means  of  thermostatically  controlled  electric  heaters  ready 
for  duty  at  all  times,  for  long  or  short  periods,  and  requiring 
no  attention. 

Simple  and  reliable  temperature  control  gear  is  available 
fully  to  comply  with  the  requirements  already  indicated,  and 
independent  testimonies  are  procurable  which  demonstrate 
a  saving  in  cost  of  electric  heating  equal  to  about  a  third  of 
the  bill,  and  this  with  improved  conditions  of  healthfulness 
and  comfort.  It  remains  with  the  enterprising  firms  already 
supplying  excellent  types  of  electric  fires  and  heaters  to  avail 
themselves  of  the  additional  advantages  and  increased  business 
which  the  application  of  automatic  temperature  control  will 
bring  in  its  train. 

One  of  the  latest  developments  iit  this  direction  is  the 
successfid  application  of  automatic  heat  regulation  to  electric 
furnaces  working  at  high  temperatures.  This  is  accomplished 
by  a  thermostat  of  simple  type  to  the  radiant  heat  rays  of  tlie 
furnace,  the  instrument  itself  being  located  in  a  comparatively 
cool  position  outside  the  furnace. 


Doitiesiic   Electricity  Supply  and 
Small  Apparatus. 

One  of  the  real  worries  that  the  electricity  supply  engineer  has  to 
deal  with  at  present  is  how  to  develop  his  business  without  over 
stressing  his  network.  But  there  is  evitlence  that  the  great  part 
whicli  small  accessory  electrical  ajjparatus  can  play  as  "  a  con- 
siunjit ion-raiser  "  is  not  realised  so  generally  as  it  ought  to  be.  8uch 
domestic  apparatus,  liowever,  brings  in  a  revenue  which  in  tlie 
aggregate  is  worth  having,  particularly  as  nuich  of  it  is  secured  at 
lighting  rates  ;  it  gives  great  satisfaction  to  its  users,  by  providing 
them  with  conveniences  which  otherwise  they  would  not  enjoy,  and, 
most  important,  it  gradually  leads  them  on  to  the  full  use  of  elec- 
tricity in  the  home.  Of  the  accessory  apparatus  now  available  it 
may  be  said  that  flat  irons,  kettles  and  fans  are  perhaps  the  best  of 
all  missionaries  and  canvassers  for  the  domestic  electric  idea.  For 
instance,  assuming  that  800  of  .<uch  pieces  of  apparatus  can  be  con- 
nected to  a  network,  and  this  aggregate  is  made  up  of  100  fans, 
100  irons.  100  table  hotplates.  100  kettles,  100  milk  heaters,  100 
toasters,  100  vacuum  cleaners  and  100  washing  machines,  of  which 
the  milk  heater  is  in  use  for,  say,  50  hours  per  annum  and  the  vacuum 
cleaner  for  over  81X1  hours,  the  other  apparatus  being  employed  for 
some  periods  between  these  tigiues,  a  consumption  of  somewhere  in 
the  neighbourhood  of  26  000  units  a  year  can  be  predicted,  bringing 
in  a  revenue  of  about  t.'i27,  if  the  price  jier  unit  is  taken  at  'Ad.  These 
figures  in  themsehes  are  sufficient  to  show  that  the  if^ea  is  worth 
going  into  in  the  way  we  have  outlined. 
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The   Electrical   Side  of   Houising   Schemes. 


Overhead   Distribution 


as    an    Economical    Factor    in    their   Development. 

By    <iHO.    V.    TM'ISS    ana    S.    G.    LEECH. 


THAT  all  new  housing  schemes,  or,  for  that  matter,  new 
houses   and   buildings   anywhere,   should   be   equipped 
for  the  use  of  electricity  and  have  a  sujjply  of  electricity 
available  is  a  premise  which  cannot  be  questioned  if  progress 
— in  terms  nf  health  and  social  amenitv-  be  considered.     At 


r 


Fig.  1. — BouRTON,  Glos. 


Showing  Two-wire 
BUTioN  System. 


loo  V  D.C.    DisTRi- 


the  same  time,  having  regard  to  the  de])leted  state  of  the 
nations  financial  resources,  every  regard  must  be  had  to 
considerations  of  economy,  and  in  this  connection  the 
])ossibilities  offered  by  the  overhead  system  of  electric 
distribution  cannot  be  ignored  and,  indeed,  (Icniand 
considerable  acknowledgment. 

The  use  of  overhead  distribution  is  not  new.  There  are 
many  villages  and  rural  districts  in  this  country,  as  indicated 
by  the  accomi)anying  illustrations  (Figs.  1  to  4),  where  this 
system  has  been  successfully  employed.  Incidentally,  it  can 
definitelv  be  said  that  many  of  such  schemes  would  have 
been  financially  impracticable  but  for  the  use  of  overhead 
distribution.  Progress  has,  however,  made  available  improve- 
ments in  design,  material  and  methods  which  permit  of  the 
employment  in  the  future  of  this  system  to  even  greater 
advantage  than  hitherto. 

The  Advantages  of  the  Overhead  Sy.stem. 
The  overhead  system,  when  properly  designed,  has  certain 
advantages,  peculiar  to  itself,  which  include  :  -- 

(1)  The  ability  to  provide  street  lighting  upon  the  same  poles  as 
arc  used  for  the  distribution  system. 

(2)  The  cicotrii'al  flexibility  of  the  system  as  regards  adjusting  the 
size  of  mains  to  the  growth  and  alteration  of  load. 

(3)  The  simplicity  of  taking  off  ser\'ices. 

(4)  The  rareness  of  faults  and  the  ease  of  rectification  of  the  few 
which  may  occur,  thus  obviating  the  charge  against  revenue  of  the 
services  of  a  permanent  mains  superintendent  and/or  joint^er. 

Let  it  be  admitted  straight  away  that  an  overhead  distribu- 
tion system  ran  be  unsightly,  but,  on  the  other  hand,  it 
veed  not  be  if  handled  with  due  regard  to  the  aesthetic 
sense. 

If,  as  it  should  be,  street  lighting  is  incorporated  in  the 
.system,  distribution  poles  then  fulfil  the  function  of  lamp 


posts  and  thus  obviate  the  use  of  indejx'ndent  lamp  posts. 
If,  in  turn,  the  lay-out  is  properly  designed,  a  maximum 
number  of  poles  are  naturally  placed  in  the  least  conspicuous 
positions,  and  the  appearance  of  these  is  capable  of  considerable 
improvement  by  the  proper  choice  and  balancing  of  the  cross 
arms  and  gear  and  by  the  use  of  properly  proportioned  finials. 
The  appearance  of  the  poles  can  be  still  further  improved  by 
the  painting  or  treatment  of  the  pole  itself  to  harmonise  with 
surroundings  and  by  the  empanelling  of  the  lower  portion 
of  the  pole.  E.xamples  of  how  this  can  be  done  may  be  seen 
in  the  illustrations  already  referred  to. 

It  is  ho  [led  that  the  above  remarks  and  illustrations  may 
serve  to  show  that  unsightlincss  can  be  reduced  to  a  minimum 
and  what  little  unsightliness  may,  in  some  people's  opinion, 
still  remain  is  but  a  small  disadvantage  to  balance  against  the 
many  tangible  advantages,  including  the  financial  saving 
resulting  from  the  overhead  distribution  system. 

Lay-out  Details. 

To  return,  therefore,  to  the  advantages.  These  are 
undoubtedly  largely  dependent  upon  design,  and  it  is  usefid, 
therefore,  to  consider  design  from  certain  aspects  dealt  with 
below. 

It  becomes  at  once  clear  that  from  the  ])oint  of  view  of 
economy,  appearance  and  simplicity  the  chief  object  to  be 
attained  in  designing  any  distributing  network  is  to  reduce 
to  a  minimum  the  number  of  wires  running  between  poles 
and  to  consider  carefully  their  arrangement  relative  to  one 
another.  This  will,  of  course,  be  afEected  by  the  system  of 
supply — whether  alternating  or  direct  current.  In  the 
case  of  the  former,  if  the  pressiire  exceeds  12.5  V,  the  two 
conductors  forming  a  single  circuit  cannot  be  placed  in  the 
same  horizontal  plane,  since  existing  regidations  as  to  safety 
demand  for  the  purpose  of  guarding  that  one  wire  shall  run 
above  the  other  with  the  lower  split  and  cross-connected  to 
form  a  cradle,  or,  alternatively,  should  the  lower  conductor 
be  single,  then  a  guard  such  as  that  of  the  '"  Trotter  "  type 
must  be  employed,  necessitating  the  use  of  a  cross  arm  in 
place  of  a  bracket  in  order  to  secure  sufficient  s])read  {see 
Fig.  7).     With    direct-current  sujiply  (Fig.   7),  lioweV(>r,  and 
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lit.  a  ]iro.ssuri'  siiitablt^  for  any  iiiciuulcsccnt)  Iain])s  in  parnlli'l, 
IK)  such  ivslriitiiiii  obtains,  and  tin-  two  wires  can  he  supported 
,sif|o  t)v  side,  wlierel)v  a  savin;;  in  pole  heiftlit  an<l  sirenf;tli  is 
cITectcd.  With  the  simplest  arran^'enient,  tiii>refore,  com- 
prising; the  use  of  a  circuit  of  two  conductors,  construction 
l)e<'omes  h'.ss  costly  if  the  sup])iv  is  by  means  of  direct  current 
as  opposed  to  alternatint;. 

Let  it  now  be  considered  liow  matters  are  alTected  by  tlii^ 
addition  of  feeders,  and  for  this  purpose  suppose  a  route 
along  which  will  run  a  pair  of  feeders  and  the  same  number  of 
distributors  to  give  supply  at  a  pressure  in  the  neighbourhood 
of  200  to  251)  V,  With  <lirect-current  2-wire  (Kig.  8)  the  four 
conductors  will  lie  in  two  horizontal  ]ilanes,  but  alternating- 
current  sirigle-[)hase  or  direct-current  S-wire  iiec<'ssitates 
three  (Figs.  S.\  and  Sn). 

To  take  full  advantage  of  the  economy  olTered  by  ;3-[)liase 
sup[)ly  the  .'5-phase  wires  of  any  distributing  circuit  must  be 
run  sejiarately  over  different  routes,  and  to  give  ease  of 
service  connection  the  arrangement  would  occupy  three 
horizontal  planes  (Fig.  9). 

'i'he  addition  of  a  feeder  circuit  on  the  same  pole  necessitates 
an  arrangement  as  shown  in  Figs.  10.\  and  lOli. 

Difficulties  attending  construction  at  crossings,  &c.,  rencb'r 
arrangeinent  shown  in  Fig.  IOa  almost  imj)racticable,  whilst 
tiiat  in  Fig.  IOb  necessitates  the  use  of  a  longer  pole. 

The  Kkkkc't  Of  the  Number  or  Feedinc!  Points. 
Treating  tln^  matter  on  a  broad  basis,  the  authors  have 
founil  that  economy  is  best  served  and  even  jjressure  distribu- 
tion s<'cured  by  keeping  the  number  of  feeding  jioints  a 
maximum  cutting  down  the  cop])er  section  in  such  feeders 
to  give  a  comparatively  large  pressure  drop  at  full  load  and 
treating  the  distributors  with  fair  liberality  in  the  way  of 
metal.  A  given  height  of  pole  tends  to  secure  these  results  in 
great  measure  with  direct-current  2-wire — in  a  lesser  measure 
with  single-phase  alternating  current,  but  they  disappear 
with  3-phase  alternating  current.  If,  then,  the  last  named 
is  in  use  in  any  case  under  consideration,  current  having  been 
brought  to  site  at  high  or  extra-high  tension  and  transformed 
locallv,  the  ])osition  of  the  substation  becomes  a  matter  of 
the  utmost  importance.  If,  say,  in  the  case  of  a  small  housing 
estate,  it  is  situated  near  the  centre  of  gravity  of  the  load, 
satisfactory  distribution  can  be  obtained  by  using  the  sub- 
station as  the  sole  feeding  point,  the  distributors  radiating 
therefrom.  If,  on  the  other  hand,  the  substation  lies  near 
th"  edge  of  the  area,  it  becomes  a  matter  for  calculation  as  to 
whether  economy  is  best  served  by  (1)  running  low-tension 
feeders  from  the  substation  to  suitable  points,  or  (2)  increasing 


thi^  number  of  substations.  As  regards  (1),  for  reasons 
already  shown,  a  distributor  line  of  jioles  cannot  in  practice 
he,  utilised  to  carry  even  one  set  of  feeders,  and  either  a 
separate  pole  line  must  be  erected  for  the  jiurjiose  or 
underground  mains  used.  If  the  area  is  reticulated  with 
streets,  tJie  matter  usuallv  comes  down  to  a  choice  between 
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Fig.  4. — Whit.stable,  Kent.     A  Two-wire  230  V    D.C.    Pole    Line 
IN  A  Villa  Neiohboukhood. 

two  lines  of  poles  in  any  one  street,  or  the  distributor  line 
above  ground  with  the  feeders  underground  by  the  most 
convenient  route. 

In  the  event  of  two  conductors  forming  a  distribution  circuit, 
should  these,  to  make  matters  easy  for  connecting  services, 
be  placed  in  the  same  horizontal  plane  one  on  either  side  of  the 
])ole,  or  is  it  preferable  to  place  one  above  the  other  on  the  same 
side  and  increase  cost  by  giving  the  pole  another  12  in.  to 
15  in.  of  height  ?  For  some  time  the  authors  inclined  to  the 
latter  arrangement,  but  practice  has  shown  that  with  the 
horizontal  position  services  can  just  as  readily  secure  the 
necessary  clearance.     Figs.  11  and  ll.\  illustrate  this. 

The  subject  of  overhead  distribution  offers,  it  will  be  seen, 
endless  opportunities  to  the  designer  in  order  that  he  may 
secure  neat  and  workmanlike  appearance  in  face  of  the  neces- 
sity to  arrange  clearance  of  all  wires  where  such  cross  or  branch 
when  following  their  respective  routes. 

Design  of  Matert.al. 

Owing  to  the  fact  that  the  first  overhead  wires  used  to  any 
considerable  extent  were  Post  Office  telegraph  and  telephone 
wires,  the  practice  of  the  Post  OfSce  as  regards  insulator  i)ins 
and  shackles  has  naturally  had  its  efTect  upon  the  design  of 
such  material  for  overhead  power  lines,  often,  unfortunately, 
with  a  lack  of  regard  for  the  different  circumstances  and  re- 
quirements involved. 

A  particular  instance  of  this  is  the  use  of  the  Cordeaux 
screwed  spindle.  The  Cordeaux  screw,  being  a  sharp  thread 
in  porcelain,  is  necessarily  mechanically  weak,  and  the  sharj) 
edges,  together  with  a  loose  fit  causing  air  spaces,  are  l)ad 
electrically.  For  Post  Office  wires,  however,  which  are  coni- 
parativelv  very  small  and  at  negligible  electric  pressure,  this 
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weakness  is  not  material,  and  tlie  Conleaux  screw  is  quite  all 
right  for  siuli  purposes.  Power  wires,  however,  are  much 
larger;  in  fact,  low-tensiou  wires,  as  used  for  distribution,  arc 
often  the  largest  wires  used  in  overhead  work,  and  the  Cor- 
deaux  screw  is,  therefore,  not  sound  for  this  purpose.  A  type 
of  insulator  and  spindle  which  gives  the  necessary  mechanical 
strength  and  electrical  requirements  is  shown  in  Fig.  5.  The 
screwing  end  of  the  spincfle  incorporates  a  resilient  medium, 
enclosed  in  a  collaj)sible,  non-corrodible  metallic  sheath.  By 
this  means  a  snug  fit  is  obtained,  without  air  spaces  or  sharp 
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D.C.-ZWire 
Fic.  7.— D.G,  2-WinE. 


A.C.  Single  Phase. 
Kio.  7a. — A.C.  Single  Phase. 


a  sei)arate  street  lighting  equipiucnl,  as  against  the  corres- 
ponding cost  of  an  overhead  distril)Ulion  system,  including 
services  and  incorporating  street  lighting.  The  latter  in- 
variably shows  a  substantial  saving.  With  prices  unstable 
as  they  are  now,  however,  it  is  found  impossible  to  convert 
this  statement  into  one  of  a  firm  table  of  actual  comparative 
costs,  as  even  \^jithin  a  period  of  weeks  there  are  considerable 
variations  in  price,  and  with  some  components,  such  as  poles, 
the  variations  appear  to  be  quite  irregular.  Consequently, 
comparison  made  at  the  time  of  writing  this  article  might  be 
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Fig.  8.— D.C.  2-Wiue.     Fic.  8a.— B.C.  3  Wire.    Fig.  8b.— A.C. 

Single  Phase. 

(jiiite  wrong  and  even  misleading  by  the  time  the  article  was 
published.  Nevertheless,  the  amount  of  saving,  although 
varying  considerably  from  time  to  time,  is  always  considerable, 
and,  based  upon  calculations  on  jobs  which  have  been  carried 
out,  has  mounted  up  to  about  50  j)er  cent,  on  first  cost.  There 
are  also  subsequent  savings,  as,  for  instance,  on  every  service 
added.  Moreover,  when  it  becomes  necessary  to  adjust  the 
size  of  conductors  to  an  altered  load,  the  saving  is  very  con- 
siderable. 

Conclusion. 
It  is  lioi)ed  that  the  foregoing  will  serve  to  substantiate  that 
the  overhead  system  as  applied  to  distribution  has  sjjecial 


edges,  and  difference*  of  expansion  between  porcelain  and  metal 
work  are  taken  up.  At  tlie  same  time,  the  mechanical  strength 
is  very  great,  and  there  is  no  liability  of  corrosion  setting  up 
bursting  strain  in  the  porcelain. 

Another  practice  which  is  not  considered  good  is  that  of 
the  use  of  shackle  insulators  for  ending  off.  Shackle  insu- 
lators have  in  the  past  been  used  by  the  Post  Office  for  tele- 
graph and  telephone  wires,  but  even  for  this  jnirpose  their  use 
is  now  largely  discontinued ;  in  fact,  the  Post  Office  themselves 
consider  shackle  insulators  as  obsolete.     Power  lines,  however^ 
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A.C.-3Pha5e  Feeder  and  Distributor 
Figs.  10a  and  b. — AX'.  3-phase  Feeder 
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advantages.  Notwithstanding  this,  however,  it  is  not  sug- 
gested that  the  overhead  system  should  be  used  everywhere. 
In  fact,  as  shown  above,  the  ideal  arrangement  is  in  some  cases 
a  combination  of  overhead  systems  for  distribution  and  under- 
ground cable  for  feeders.  In  large  towns  and  cities,  however, 
the  congestion  is  generally  too  great  to  permit  of  the  overhead 
system  being  employed  at  all.  In  small  towns  and  villages, 
however,  and  in  suburban  districts  of  large  towns  and  cities, 


involving  as  they  do  much  heavier  wires  necessitates  insu- 
lators of  great  strength  and  good  electrical  characteristics, 
which  requirements  are  be.st  met  by  insulators  of  the  inter- 
linked type,  as  shown  in  Fig.  6.  In  this  insulator,  the  porce- 
lain is  in  comjtression,  and  is  capable  of  developing  a  strength 
of  anything  up  to  4  tons,  as  opposed  to  about  3  OCX)  lb.  on  a 
shackle  insulator.  Moreover,  the  electrical  value  is  much 
greater  than  that  of  a  shackle. 

The  ciiding-off  of  heavy  jjower  wires  on  to  insulators  presents 
a  ])roblem  which  may  involve  a  large  amount  of  labour.  In 
this  connection,  the  fitting  as  shown  is  of  interest,  as  by  its 
use  a  wire  can  be  readily  ended  off  in  a  manner  which  ensures 
that  the  wire  will  break  before  the  grij)ping  device  will  yield. 

QUESTION.S    OF    Co^T. 

The  proper  loiuparison  of  cost  is  that  of  an  underground 
cable  distribution  system  with  house  service,  plus  the  cost  of 


Distributors  nrranjad  Horizontaliy. 


Distributors  arranged  Vertically. 


Fig.  11. — Distributors  arranged  Fig,  11a. — Distribcturs  arranged 
iiurizuntally.  \'ebtically. 

the  use  of  overhead  distribution  is  readily  ])racticable  and 
special  opiJortunities  for  its  adoption  are  afforded  when  new 
housing  colonies  are  being  erected. 

Calculations  have  shewn  that  in  order  to  jirovide  by  the 
overliead  system  electricity  on  a  housing  estate,  together  with 
all  the  nec<'ssary  street  lighting  and  house  services,  the  cost  is 
less  than  two  {»er  cent,  of  the  ex])enditure  on  the  buildings 
alone' — a  very  trivial  addition  to  the  cost  for  so  appreciable 
an  advantage. 
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The  Cheapness  Fallacy  in   House  Wirinii. 


lly    It.    U.    TVMCK. 


Tl  IK  i.'rt'at  flianges  of  tlii'  lust  few  years  liave  priKliiccd  a  cer- 
tain looseness  in  the  way  rules,  otherwise  generally  acee])ted 
as  necessary,  are  treated.  On  tlie  one  hand,  hoiisinfj 
Schemes  and  the  smaller  middle-class  houses  call  for  lightin<; 
installations  which  to  he  jiossilile  must  he  '"  chea]),"'  and,  on 
the  other  liand,  rules  have  been  more  or  less  allowed  to  lapse 
duriti;;  tlie  war.  The  residt  is  a  tendency  to  adopt  a  low 
standard  of  work.  It  will,  no  doiiht,  always  be  difficult  to 
f^et  tlie  fjcneral  public  to  come  to  a  sound  judgment  on  such 
questions  as  the  ])oint  at  which  the  cutting  down  of  ])rice 
means  inevitable  loss  of  efficiency.  Rules  such  as  tliosc  of 
the  I.E.E.  may  be  regarded  in  some  quarters  as  counsels  of 
l)erfection  wliich  are  not  for  tliose  who  must  study  economy. 
Without  laying  down  the  law  as  to  whether  the  Institution 
rules  should  be  invariably  respected,  it  would  be  well  if 
architects  and  others  who  arc  in  control  of  new  building  work 
wiTc  fidly  instructed  as  to  the  merits  and  demerits  of  the 
tlilfereiit  classes  of  work  from  wliicli  they  have  to  make  a 
choice. 

Some  Arguments  and  Some  Replies. 

Nearly  everyone  admits  that,  for  new  buildings,  screwed  steel 
conduit  wiring  affords  tlie  l)est  and  most  ]iermanent  job,  but  if 
one  suggests  it  one  is  met  by  such  arguments  as  these  : — 

(o)  The   coat  is  prohibitive. 

(6)  "Close-joint"  conduit  is  "good  enough." 

(c)  Screwed  conduit  work  is  sometimes  bad  as  well  as  liigh  in  price. 

As  to  (a),  the  price  is  now  high — as  is  every  other  item  of 
building  o])eration — but  it  is  "  prohibitive  "  only  if  compared 
with  something  else  whicli  is  assumed  to  be  equally,  or  nearly 
e(iually,  servicealile,  a!ul  it  will  not  do  to  turn  it  down  in 
favour  of  a  rival  winch  is  technically  bad.  As  to  (b),  is  "  close 
joint  "  work  '"  good  enough  "  under  any  circumstances  ? 
The  Rules  Committee,  after  most  exhaustive  enquiry  and  for 
cogent  reasoiis,  ])ractically  turned  it  down  linally  and  definitely 
as  unfit  for  permanent  work  under  any  circumstances.  War 
conditions,  of  course,  made  it  necessary  to  use  many  inferior 
methods  temporarily  and  it  is  a  great  pity  that  any  such 
should  lie  allowed  to  become  lia1)itual.  The  user,  the  architect, 
and  others  are  ai)t  to  be  misled  by  the  fact  that  wiring  work 
may  be  perfectly  good  when  new  and  even  for  some  years 
after  execution,  but  those  who  have  closer  ])ersonal  knowledge 
of  the  weak  points  and  ijarticularly  those  who  have  to  rectify 
faults  and  to  rewire  old  work,  know  that  thin,  close-joint 
tubing  with  unscrewed  sockets  will,  in  a  longer  or  shorter 
time,  invariably  give  trouble  and,  further,  that  such  trouble 
as  arises  from  these  weak  points  is  really  dangerous.  As 
to  (c),  it  is.  no  doubt,  true  that  there  are  instances  of  trouble 
arising  with  the  screwed  conduit  system,  but  this  is  only  another 
way  of  saying  that  bad  work  can  be  done  on  any  system  and 
there  is  no  difficulty  in  finding  out  what  are  the  proper  steps 
to  ensure  that  work  is  properly  executed. 

The  I.E.E.  Rules  Must  be  ENroRCED. 

It  should  be  most  stronjily  urged  on  those  in  control  of  new 
work,  and  especially  u])on  fire  insurance  companies,  that 
there  is  no  reason  whatever  why  the  rules  of  the  Institution 
of  Electrical  Engineers  shoidd  not  be  rigidly  enforced.  The 
close-joint  slip-socket  system  is  the  only  one  which  has  been 
condemned  as  inherently  bad,  and  its  use  should  be  delinitely 
and  finally  disallowed  by  all  authorities.  If  cheaper  systems 
are  required,  the  Henley  wiring  system,  f'allender's  "  Kaleeco  " 
system,  or  wood  casing  ])rovide  suitable  alternatives,  (irip 
continuity  sy.stems  nuiy  also  at  times  be  suitable,  but  it  is 
very  doubtfid  whether  any  such  system,  when  projierly 
installed  to  give  efficient  continuity  and  facilities  for  drawing 
in  the  wires  after  completion  of  the  tubing,  will  show  any 
a|ijucciable  advantage  in  cost  over  ordinary  screwed  tube — 
and  such  a  system  is,  after  all,  onlv  an  attempt  at  a  cheap 
substitute  for  the  best. 


In  view  of  the  foregoing,  it  should  be  recognised  that 
authentic  ndes  do  exist  and  that  the  indefinite  ]iractice  of  the 
last  few  years  should  be  discontinued.  Each  case  deserves 
special  consideration,  and  though  some  may  call  for  treatment 
with  one  of  the  cheaper  systems,  in  no  case  is  a  bad  systeni 
justifiable.  In  other  words,  though  there  may  be  financial 
difficidty  in  adopting  the  courageous  course,  the  moderately 
cheap  and  good  system  must  be  ])referred  to  the  cheap  and 
nasty,  which,  of_cotirse,  is  not  really  chea[)  at  all. 

llicn     I'iKFICIE.NCV    AND    ECONOMV. 

.\part  from  the  question  of  systems,  there  are  now  many 
ways  by  which  the  best  efficiency  may  be  obtained  with 
economy  in  first  cost.  In  tliis  respect  some  u.seful  lessons 
Juive  been  learnt  in  the  execution  of  war  work,  such  as  the 
method  of  giving  service  from  street  mains  to  small  houses. 
In  cases  where  whole  townships  came  into  being  great  saving 
was  effected  by  bringing  the  main  distributor  above  ground 
at  one  point  and  fixing  a  joint  box  on  the  outer  wall  of  one  of 
a  pair,  or  even  a  row,  of  cottages,  one  cable  being  run  internally 
to  a  pair  of  fuses  in  each.  This  effects  a  great  saving  over  the 
generally  used  system  of  bringing  an  underground  service 
into  the  basement,  of  every  hou.sc.  In  many  cases,  of  course, 
no  basements  existed.  It  is  to  be  hoped  that  architects  will 
allow  their  objections  to  such  excrescences  to  be  overcome 
in  the  interests  of  economy.  An  external  box,  neatly  made 
and  fixed  about  a  foot  or  so  from  the  ground  line,  should  be, 
at  any  rate,  not  more  unsightly  than  many  modern  appliances 
used  in  connectioi*  with  open  plumbing. 

The  service  switches,  fuses  and  distribution  boards  need 
only  be  of  the])lainest  andsim])lest  pattern,  but  here,  again,  it 
is  the  reverse  of  economical  to  put  in  a  pair  of  cheaj) ''  tumbler  " 
switches  even  in  the  smallest  houses  where  only  six  or 
seven  lights  have  to  be  served.  An  inex])ensive  combined 
switch  and  fuse  in  an  iron  case  is  cheapest  in  the  long  run,  and 
no  distribution  board  is  necessary  as  one  circuit  only  is 
sufficient.  Where  more  than  12  lights  are  suii))licd,  a  distribu- 
tion board  with  two,  three  or  four  ways  is  best  iilaced  on  the 
first  floor,  as  the  branch  circuits  will  be  shorter  than  if  it  were 
on  the  ground  floor.  A  word  should  be  said  about  that  part 
of  the  wiring  which  is  conccaled\in  the  roofs  and  floors.  It  is 
undeniable  that  a  large  amount  of  work  has  been  and  is  being 
done  which  is  disgraceful,  simply  because  it  is  un.seen  and 
because  so  many  untrustworthy  men  have  insinuated 
themselves  into  the  trade  Wires  are  run  partly  uncovered, 
])ipe  joints  are  half  made  and  earthing  is  entirely  neglected. 
The  evil  effec-ts  may  not  appear  for  years  and  no  one  but  an 
expert  and  one  who  specially  seeks  out  such  things  is  likely 
to  detect  them. 

Adequate  Eaethixc. 

It  should  be  remembered,  again,  that  new  and  very 
necessary  rules  exist  to  ensure  adequate  earthing,  which,  of 
course,  is  of  the  first  importance.  As  to  lamp  fittings,  the 
need  for  extreme  economy  has  been  very  ajijiarent  chiefly 
because  ])rices  have  lately  been  absurdly  high.  Now,  however, 
there  is  a  distinct  fall  in  ])rices  and  good  glass  bowls  and  shade 
pendants  suitable  for  even  the  better-class  houses  are 
obtainable  at  more  reasonable  prices.  Elaborate  metal  work 
is  quite  unnecessary  in  any  case.  Metal  filament  lam])s,  both 
of  the  vacuum  and'gasfilled  types,  are  also  lower  in  price. 

To  sum  uj),  it  cannot  be  too  strongly  urged  that,  to  secure 
the  most  satisfactory  installation,  the  right  course  is  to  regard 
the  actual  wiring  "work  as  of  primary  im])ortance.  No 
economy  slunild  be  allowed  on  this  section  of  the  work  that 
will  impair  its  efficiency  or  its  rigid  compliance  with  I.E.Jv 
rules.  If  economy  is  necessary,  it  should  be  effected  in  the 
merely  ornamental  sections  of  the  installation.  A  good 
wiring  job  with  plain  fittings  is  far  better  value  than  a  cheap 
and  nasty  job  with  comparatively  expensive  fittings. 
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Distribution   and   Wiring    as    Applied    to 

Town    Planning, 


Hv    G.    C.    BURNAND,    A.M.I. K. 15 


THE  c'lfctrical  engineer,  when  called  upon  to  ]irepare  a  ])lan 
for  the  su])ply  of  electricity  to  a  new  garden  suburb  or 
liousing  scheme,  has  usually  the  advantage  of  knowing 
within  fairly  narrow  limits  the  probable  requirements  in  any 
given  road  or  area,  and  is,  therefore,  able  to  calculate  with 
considerable  accuracy  the  most  economical  sizes  of  feeders  and 
distributors  to  be  employed.  The  chief  problem,  therefore, 
which  arises,  is  the  determination  of  the  cheapest,  most 
efficient  and  most  reliable  system  to  be  employed,  and  here 
the  choice  lies  between  either  the  underground  or  overhead 
systems,  or  a  combination  of  both.  It  is  projiosed  in  this 
article  to  deal  briefly  with  one  or  two  considerations  whicli 
arise  when  preparing  a  scheme  of  this  nature. 

The  Drawbacks  of  the  Overhead  System. 

An  overhead  system  of  mains,  di.st-Tibutors  and  services, 
while  perhaps  showing  a  saving  in  first  cost,  possesses  in  the 
author's  opinion  certain  unsatisfactory  characteristics.  It  is 
not  calculated  to  improve  the  artistic  effect  which  is  aimed  at 
by  some  town  jilanning  exj)orts  and  objections  may  be  raised 
by  both  the  Housing  Committees  and  prospective  tenants. 
The  cost  of  maintenance  is  by  no  means  low,  and  interruption 
of  supi>ly  due  to  gales,  storms,  &c.,  is  always  possible.  Under- 
ground systems,  on  the  other  hand,  although  safer  and  more 
reliable,  have  a  re]nitation  for  being  expensive.  It  is  the 
writer's  intention  to  show  that  the  latter  systelu  with  certain 
modifications  and  under  certain  conditions  can  be  considerably 
cheajiened  without  any  loss  in  either  safety  or  reliability.  It 
is  a  postidate  in  such  a  system,  however,  that  the  current 
supplv  be  single  or  three-]ihase  alternating,  the  service  being 
carried  out  in  accordance  with  usual  practice  with  the  modifica- 
tion that  sections  of  the  distribution  network  are  permanently 
earthed  at  the  feeding  points,  and  throughout  the  entire 
section,  including  the  wiring.  In  other  words,  the  whole 
system  of  distribution  as  distinct  from  the  feeders,  should  be 
run  on  the  earthed  concentric  principle,  individual  trans- 
formers being  inserted  at  feeding  points  between  the  earthed 
concentric  distributors  and  the  feeders. 

!^^evertheless,  the  nature  of  the  su])ply  may  be  such  as  to 
render  the  interposition  of  individual  transformers  unnecessary  ; 
for  example,  where  the  supply  to  the  feeding  points  is  low 
tension  three-phase  or  single-phase  four-wire  from  a  local 
transformer  substation  with  the  neutral  earthed  at  the  sub- 
station, permission  has  been  obtained  from  the  Board  of 
Trade  to  earth  sections  of  the  neutral  or  outer  permajiently 
provided  that  any  such  section  does  not  carry  a  total  load  of 
more  than  10  kW,  and  suitable  provision  is  made  for  cutting 
out  the  earthed  section  when  it  is  required  to  test  the  main 
distributors.  Doubtless  such  permission  would  have  now  to 
be  obtained  from  the  Electricity  Commissioners. 

Transforming  Arrangements. 

Whether  transformers  are  used  or  not,  distribution  and'wir- 
ing  are  identical,  and  it  is  jiroposed  herein  to  treat  the  subject 
upon  the  assumption  that  the  supph'  is  a  high  tension  one 
delivered  at  various  predetermined  feeding  points  in  the  area 
to  be  served.  At  these  feeding  points  small  air-cooled  trans- 
formers would  be  installed,  each  transformer  being  large  enough 
to  take  the  possible  load  from  groups  of  twenty  or  more  houses, 
as  the  case  may  be.  The  transformers  can  be  placed  either  in 
pits,  small  transformer  pillars — on  the  lines  of  a  small  feeder 
pillar — or  even  in  one  of  the  houses  of  the  group.  In  the  latter 
case  the  transformer  must  be  enclosed  in  a  suitable  iron  case 
properly  secured  and  sealed.  It  should  be  installed  in  a  dry 
jiart  of  the  premises,  and  the  author  knows  of  m  my  cases 
where  small  2  000/100  'V  transformers  have  been  installed 
under  the  floor  boards  in  the  hall  of  one  house  in  a  group  with 
quite  satisfactory  results. 


The  branch  distrilnitors,  consisting  of  V.I.R.  insulated 
wire,  sheathed  with  copper,  the  sheathing  having  a  cross- 
sectional  area  at  least  equal  to  that  of  the  core,  are 
run  from  the  secondary  side  of  the  transformer,  the 
copper  sheathing  being  left  uninsulated,  and  perman- 
ently connected  to  earth.  This  sheathing  serves  as  the 
outer  of  an  earthed  concentric  circuit.  In  practice  it  has 
been  found  that,  when,  as  is  necessary,  the  outer  slieath  is  made 
of  sufficient  strength  to  form  a  good  mechanical  protection  for 
the  V.I.R.  insulated  core,  the  cross  sectional  area  of  the  sheath 
will  exceed  considerably  the  necessary  area  required  to  meet 
the  electrical  conditions.  It  follows  therefore,  that  the  ohmic 
drop  in  a  given  length  of  concentric  wire  is  less  than  in  a  similar 
length  of  an  ordinary  twin  cable. 

Service  vVrrancjemknts. 

In  the  case  of  a  low  tension  supjily  from  a  substation 
the  transformers  are  replaced  by  suitable  link  disconnect- 
ing boxes  arranged  to  take  the  concentric  branch  distri- 
butors on  one  side  and  the  main  distributor  on  the  other, 
the  earthed  outer  of  the  distributor  being  connected  through 
the  neutral  link  and  efficiently  earthed.  From  the  trans- 
former or  link  box  the  concentric  distributors  are  run  on 
the  surface  of  the  houses,  preferably  under  the  eaves,  and  a 
tapping  is  taken  off  for  each  service  by  means  of  a  water- 
tight tee-joint,  or,  alternatively,  the  distributor  itself  is 
looped  into  each  house  and  connected  direct  to  the  main  fuse 
board. 

This  latter  method  has  been  employed  with  great  success 
in  one  of  the  new  housing  schemes  in  the  Metropolitan  area, 
and  the  writer  is  informed  that  in  spite  of  the  fact  that  the 
cost  is  somewhat  higher  owing  to  the  greater  quantity  of 
wire  employed,  the  method  has  proved  far  cheaper  in  practice 
than  when  using  the  tee-joints  ;  the  elimination  of  the  joint 
box  and  saving  in  labour  being  set  oft'  against  the  cost  of  the 
extra  wire  to  the  advantage  of  the  looping  method. 

Between  houses  the  distributor  is  run  under  the  side  entrance 
path  and,  if  the  soil  be  suitable,  the  wire  can  be  buried  direct 
without  any  further  protection.  If,  however,  the  soil  consists 
of  made-up  ground — cinder,  coke,  slag,  &c. — it  is  necessary 
to  protect  the  outer  sheath  against  chemical  action,  and  this 
ran  best  be  done  by  laying  the  wire  in  a  small  wooden  trough 
filled  solid  with  com])ound.  The  house  wiring  is,  of  course,- 
carried  out  on  the  concentric  system  throughout,  each  service 
being  efficiently  earthed  on  entering  the  house  and  the  sections 
of  the  house  wiring  earthed  wherever  opportunity  occurs. 

The  Importance  of  Earthing. 

This  question  of  earthing  cannot  be  too  strongly  emphasised, 
as  nearly  every  case  of  trouble  in  concentric  wiring  systems 
can  be  traced  to  faulty  earthing.  Another  important  point 
to  be  remembered  in  connection  with  this  system  is  that 
the  outer  sheathing  of  the  wire  must  be  electrically  con- 
tinuous throughout,  and  therefore  all  outers  must  be  efficiently 
bonded  together  at  switch  points,  fuse  boxes,  &c.  In  all 
concentric  wiring  special  fittings  are  provided  by  the  manu- 
facturers for  this  purpose,  and  it  should  be  always  borne 
in  mind  that  the  sheath  of  the  concentric  wire,  whilst  forming 
part  of  the  circuit,  also  acts  as  a  thoroughly  sound  mechanical 
protection  to  the  inner  conductor  and  insulation,  no  further 
protecting  conduit  or  wood  casing  being  necessary.  A 
further  saving  in  cost  is  obtained  by  reason  of  the  fact  that 
only  single  ])ole  fuses  and  main  switches  are  necessary  ;  these, 
of  course,  are  placed  on  the  insulated  side  of  the  circuit. 
The  wiring  can  be  run  on  the  surface,  sunk  in  the  plaster 
or  between  the  floors  as  may  be  desired  and  the  cost  of  wiring 
per  point  using  any  of  the  well-known  and  proved  concentric 
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uiritiy  sy.slfiii.s  will  lie  far  cliiMiiir  tli:iii 

AM.R.   wiriiif,'.  citlior  in   casini;  "f  I'm 

more  pxppiisivi-   Ihaii   (lie   niisiglitly   mim 

eleat  wirint;.     ( 'oiicciilric   wiriiit;,  (■"iiiliiniMl   w  i1  li   an  carllnMl 

(listrilmtor   syslcni   as   outlined   is    both    i-heap    in    lirst    cost 

and   in   maintenance.     SlK)uld  a  faidt  arise     an  event  which 

is  exceedingly  inii>robal)ic-- the  exposed  distriliutors  are  easily 

accessible  ;  moreover,  new  connections  can  be  made  at  small 

trouble  and  expense.     The  distributor  system  is  ])articularly 

flexible,   and   extensions   can   be   made   easily  if  and   when 

desired. 


The  noluad  lo.-o  u(  the  transformers,  where  these  are 
employed,  is  not  so  great  as  niijiht  be  anticipated,  and  once 
thcv  arc  properly  installed,  they  require  no  further  attention. 
Current  can  be  metered  at  each  house,  at  linh  fecdinji  I'oint 
or  group  of  houses,  or  not  at  all,  as  may  be  ib'sired,  but  the 
method  of  charjiinsi  for  current  is  one  which  may  be  influenced 
bv  \'iews  held  in  the  locality  by  governin<;  bodies,  consumers 
and  others.  It  is  a  large  question  and  one  which  has  been 
and  remains  a  subject  of  controversy.  In  any  case  it  is  not 
one  which  comes  within  the  author's  self-imposed  limits  when 
jireparing  this  article. 


"  Foolproofedness  "  as  a  Domestic  Asset. 

Ily     nOROTIIKA     SKLBY,    H.Sc.    (IlounrlioliI     ana     S€.ciiil). 


THK  ipicstinii  iif  nialiiii^  apparatus  PIO  |Kr  cent,  safe  has  not  yet 
worried  tlic  inaUeis  nf  (luiiiestic  clictiic  ajipliancrs  very  n  uch 
In  spite  of  the  rather  cliiinsy  rdliustni  s^of  miuli  of  the  British 
vork there  is  alack  of  imagination  and  a  carelessness  of  detail  alxiut 
its  features  which  makes  much  of  it  uiisuital)Ic,  if  not  actually 
dangerous,  for  the  nontechnical  user.  In  testing  irons  and  other 
domestic  apparatus  by  means  of  a  !\bgger  it  is  surprising  to  find 
liow  low  the  insulation  is  even  in  many  nuikes  of  good  repute..  If 
this  subject  were  to  receive  more  attention  there  is  little  doubt 
that  there  are  endless  improvements  which  could  lie  made  in  this 
direction. 

It  is  probalile  that  manufacturers  of  domestic  electrical  ajijiliaiuc  s 
are  already  aware  that  their  c(pii]im(  nt  has  not  yet  reached  the 
■■  foolproof  "  state,  and  even  if  they  liavi^  not  licgun  to  travel  towards 
the  goal,  half  the  batth'  is  won  if  the  jiosition  is  realised.  A  com- 
]).irison  of  the  same  niimlun'  of  advertisements  dealing  with  electrical 
apparatus  for  use  in  the  home  and  of,  say,  cooking  with  a  jiatcnt 
])rcparation,  would  reveal  that  the  "electrical '"  child  is  far  out- 
numbered liy  the  potential  cook.  Little  as  it  is  likelv  that  any  sane 
mother  would  allcw  a  child  of  six  or  cifiht  years  old  to  make  the 
■Sunday  pudding  or  cook  Father's  birthday  cake,  the  fact  in  the 
•advi  rtisement  world  that  she  is  allowed  to  do  it  so  far  oftem  r  than 
she  works  a  vacuum  cleaner  or  a  washing  nu,<  hiue,  is  a  tiuc  indication 
of  tlic  state  of  public  oj)inion. 

Is    FOOLPROOFEDNESS    A    XeIESSITY  ? 

The  question  then  arises  as  to  whether  it  is  essential  to  have 
electric  labour-saving  devices  so  foolproof  that  a  child  can  use  them. 
The  degree  of  safety  considered  necessary  or  desirable  dejx'nds  on  the 
solution  of  three  much  wider  problems.  The  iirst  is  the  housing 
(picstion  ;  the  second  is  the  education  of  all  classes  of  women,  both 
mistress  and  maids,  aiul  the  third  the  domestic  servant  problem. 
All  three  are  of  course  intimately  conuectfd. 

In  spite  of  j)essimisti('  reports,  houses  are  In-ing  built  both 
under  housing  schemes  and  by  jirivate  enterprise.  .\  very  large 
numlH'r  of  these,  even  the  artisan  dwellings,  are  fitted  with  electric 
liflhtandare  wired  for  power.  (>n  the  success  of  the  owners  of  these 
new-  houses  in  coping  with  domestic  work  much  deix>nds.  There 
are  many  \\omen  who  are  waiting  to  see  whether  houses  can  lie  run 
as  successfully  with  mechanical  apjiaratus  as  with  hiiman  labour, 
and  whether  this  new  way  is  a  better  and  a  happier  way.  If  the 
electrical  industry  does  its  part  of  the  work  efficiently  the  next  few- 
years  will  see  an  enormous  change  in  the  construction  of  new  houses, 
and  the  re -construction  of  old  homes. 

Housing  Conditions  in  England. 

.■\t  the  same  time  it  has  to  be  rememljered  that  the  domestic 
problem  in  this  country  is  by  no  means  on  all  fours  with  that  in 
A'uerica.  The  average  Englishwoman  still  insists  on  a  house  of  her 
own,  and  a  house  to  herself  ;  the  flats  and  service  flat.s  of  London  are 
mainly  occupied  by  bachelor  men  and  women,  or  by  grandparents. 
Hare  is  the  man  or  woman  w  ho  honestly  enjoys  living  with  a  mother- 
in-law  The  communal  kitchen,  which  according  to  the  bleatings 
of  the  pessimists  was  Ijeginning  a  new-  era,  where  there  would  be 
nothing  of  the  former  splendour  of  the  Englishman's  home  life,  has 
succumbed  long  liefore  that  frrand  old  institution. 

During  the  war  innumerable  women  had  for  the  lirst  time  in  their 
lives  to  run  their  homes  without  hired  1«  Ip.  Manv  of  them  realised 
for  the  first  time  what  an  amount  of  futile  work  there  was  with  the 
endless  creation  of  dirt  by  employing  coal  tires,  and  by  the  continual 
stirring  it  Tip  in  the  so-called  cleaning.  Xow  they  have  begun  to 
think  about  it,  and  now  that  the  cost  of  running  a  home  is  so  high 
they  are  Ix-ginning  a  re-organisation  of  the  house  work. 


Uni.ahyukk  Trkatjiknt. 

Eailv  ill  l!li;i  an  advertisement  in  an  American  |)ai)er  ran  thus: 
'•  Motoriscd  household  utilities  thoitgh  used  mainly  by  women, 
receive  treatment  that  is  far  from  ladylike — motor  carelessly  left 
running  hour  after  hour — clouds  of  sc'alding  steam,  current  jammed 
on  under  full  load,  splashes  of  soapy  water,  net;lected  lubrication. 
These  are  just  a  few  phases  of  the  slugging,  hammer-and-tongs  sort 
of  treatment  your  product  can  expect." 

The  salesmen  of  this  firm  would  have  to  Ix-  adc])ts  in  applying  this 
scathing  criticism  of  woman's  cajiabilities  to  the  ncif;hbour  over  the 
way  rather  than  to  the  "  prosiiect,"  but  the  fact  that  the  firm  had 
bravely  faced  the  necessity  for  making  their  machine  fooli)roof  is 
exceedingly  important.  It  is  rather  a  depressing  advertisement  for  a 
woman  to  read  through,  though  no  doubt  it  will  ajijieal  to  the  male 
reader  ;  .  it  suggests  that  woman  is  incorrigible.  Has  she  really 
been  given  a  fair  trial  yet  ?  A  great  deal  has  to  be  done  in  the  educa- 
tion of  users  or  potential  users  of  domestic  electrical  appliances  in 
the  showrooms  of  manufacturers,  factors  and  supply  companies. 
Very  generally  the  salesman  only  cares  to  <lcal  with  eustcjmers  who 
are  serious  buyers  at  the  moment,  and  has  neither  the  time  nor  the 
inclination  to  aw  aken  the  general  interest.  So  long  as  salesmen  are 
working  mainly  on  a  commission  basis,  a  good  enough  system  in 
many  ways,  this  is  likely  to  ccmtinue,  but  it  is  a  very  short-sighted 
policy  for  the  manufacturer,  the  factory  or  the  supjily  undertaking  to 
neglect  the  formation  of  jmblic  opinion. 

A  CsEFiL  Policy. 

At  least  one  of  the  London  vSupply  Companies  )ias  teen  working 
for  some  years  with  this  end  in  view,  with  most  satisfactory  results. 
A  lady  demonstrator  Avas  appointed  .some  years  back  who,  liesides 
cooking  and  talking  about  cooking  in  the  showToom.  is  ready  at  any 
time  to  go  and  instruct  new  servants  in  the  use  of  the  electric  range. 
Su])pose  Mrs.  A.  decides  to  hire  or  buy  an  electric  cooking  stove  she 
can  send  her  cook  down  to  the  show  room  to  watch  the  demonstrator 
cook,  and  to  learn  the  general  workings  of  the  stove.  As  soon  as  the 
new  stove  is  fixed  at  Mrs.  A.s  house,  the  demonstrator  calls  and  gives 
the  cook  a  further  lesson  on  her  own  stove.  Wherever  possible  she 
arranges  that  the  stove  shall  not  be  used  before  her  call,  as  it  is  easier 
to  form  good  habits  than  to  eradicate  bad.  Should  cook  I.  leave 
to  get  married  (she  is  far  less  likely  to  leave  for  frivolous  reasons  w  hen 
she  has  an  electric  range),  Mrs.  A.  has  only  to  drop  a  card  to  the 
supply  companv,  and  the  demonstrator  will  call  again,  and  teach 
eook  il.  the  use  of  the  stove.  This  is  found  to  be  more  satisfactory 
than  letting  cook  I.  pass  on  the  tale,  uncensored,  to  cook  11. 

In  this  way  this  supply  company  has  attacked  the  domestic 
load  problem  with  marked  success  and  has,  incidentally,  made  the 
path  easier  for  others  as  it  has  disseminated  much  accurate 
knowledge.  -They  have  taken  every  precaution  to  see  that  the 
user  understands  the  ajiparatus  so  that  she  herself  runs  no  risk  of 
accident  and  so  that  the  apparatus  itfelf  wears  and  works  well 
Occasionally  the  demonstrator  finds  it  is  imjjossibic  to  trust  a  cook 
w  ith  an  electric  stove  :  one  chef-trained  cook  insisted  on  keeping 
the  oven  on  all  day,  whether  she  used  it  or  not.  Seme  companies 
might  have  said,"  "All  the  better  for  us.  'What  an  excellent 
domestic  load  !  '  Fortunately,  this  ecmpany  is  more  far-pighted 
and  arranged  to  have  the  stove  taken  away  so  that  Mrs.  X.  could 
not  tell  her  friends  how  expensive  electric  cooking  was  !  For  the 
most  i)art  women  very  quickly  learn  to  use  the  stoves  well  and 
economically  and  a])preciate  them  thoroughly. 

In  districts  where  there  is  no  system  of  this  kind  we  have  heard 
of  many  mysterious  breakdowns  which  have  in  the  end  necessitated 
a  careful  enquiry   by    trained    engineers.     The  reasons  are    often 
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ludicrous  ;  ouce  lecuirent  breakdo\iiis  on  hot-plfites  were  found  to 
be  due  to  tlio  heating  of  the  maid's  ourlitig  fiinijs  in  the  rcwistanco 
coils  of  the  hot-jjlate  ! 

The  Fuhtuekaxce  of  Education. 

Education  might  be  carried  further  by  the  interested  parties.  It 
is  recognised  that  schools,  so  far  as  the  domestic  science  and  st-wing 
classes  are  concerned,  are  still  in  the  coal-gas  and  hand-power  age, 
but  much  could  be  done  by  inviting  visits  of  the  staff  and  students 
of  the  domestic  science  training  colleges  to  showrooms  where 
domestic  appliances  can  be  carefully  demonstrated.  Many  schools 
would  welcome  lantern  lectiu-es,  particularly  if  these  were  given  by 
persons  of  education  Avho  could  emphasise  the  scientific  side  and 
correlate  it  with  work  done  in  the  classes. 

Recently  a  domestic  servant  tore  the  flex  from  the  adaptor  of  an 
iron,  and  finding  to  her  dismay  that  the  iron  was  no  longer  heating, 
she  I'c  verted  to  the  familiar  method  of  heating  the  iron  at  the 
fire.  When  the  flex  was  repaired  it  was  found  that  the  elements  of 
the  iron  had  been  destroyed  by  heat  ! 

To  iJrevent  disasters  of  this  kind  is  probably  impossible  as  long 
as  the  average  woman  is  so  ill  educated  about  electricity.  A 
change  in  the  curriculum  of  girls"  scliools  so  that  they  are  no  longer 
copies  of  boys'  schools,  but  allow  for  the  fact  that  girls  are  likely  to 
become  wives  and  mothers,  will  help  the  situation.  For  example, 
physics  as  apjjlied  to  domestic  problems  becomes  a  fascinating 
subject  instead  of  a  dry-as-dust  study,  and  will  be  of  real  use  to  the 
girl  in  later  life.  She  will  be  trained  to  obseive  and,  for  example, 
she  will  be  aware  of  the  danger  of  worn  flex  ;  at  present  the  average 
feminine  idea  of  economy  is  to  go  on  using  flex  as  long  as  it  will  wear, 
and  it  is  only  when  there  has  been  a  "  short,"  possible  damage 
to  the  element  of  the  ap]jliance  or  to  the  motor  of  a  machine  and 
certain  fright  has  been  given,  to  the  user  that  the  advice  of  an 
electrician  is  called  for  and  the  flex  is  replaced. 

The  development  of  the  domestic  servant  situation  is  likely  to 
have  an  influence  on  the  degree  of  '  fool-proofness  "  required. 
The  feminist  movement  and  the  war  probaljly  account  for  the 
jjresent  situation.  The  former,  and  possibly  tlie  latter,  too,  are  an 
outcome  of  the  spirit  of  the  age.  To  enter  into  a  full  discussion  of 
this  is  beyond  the  seojie  of  this  article,  but  it  must  be  appreciated 
that  the  movement  for  freedom,  for  shorter  hours  and  better  pay 
are  just  as  real  in  the  home  as  in  the  factory. 

Some  Aspects  of  the  Sekvant  Problem. 

Bi'iefly,  the  movement  to-day  is  towards  day  servants.  The  cost 
of  building  is  such  that  to  allow  room  for  the  maids  in  a  new  house 
makes  them  almost  prohibitive  for  professional  jjeople.  Even  if 
there  is  sleeping  room,  it  is  not  easy  to  find  satisfactory  maids  to 
live  in.  The  married  •\\oman,  of  the  younger  generation  particularly, 
is  showing  a  tendency  to  become  more  businesslike  and  efficient 
and  she  is  finding  that  to  have  in  a  "  daily  ''  and  to  supplant  the 
second  maid  by  laljour-saving  a2)pliances  is  not  only  more  economical 
but  is  also  more  satisfactory.  The  fascination  of  100  ]x;r  c<;nt. 
efficiency  is  great  and  there  is  no  doubt  that  "  Jlechanical  Jane  '' 
is  a  great  success,  though  she  will  never  supplant  "  Ordinary  Jane  '' 
entirely. 

For  that  reason  and  allowing  for  the  fact  that  more  attractive 
conditions  in  domestic  service  and  a  shortage  of  industrial  work  is 
making  far  more  Women  available  than  has  been  the  ease  for  some 
years,  the  electricity  supply  authorities  and  the  manufacturer  must 
see  to  it  tliat  they  are  quite  ready  for  this  mixed  system  where  the 
maid  will  sooner  or  later  handle  the  apparatus. 

The  Lines  of  Attack. 
The  lines  of  attack  they  should  Mork  at  are  two  : — 

( 1 )  This  education  of  potential  users. 

(2)  Improvements  of  the  apjiliances  themselves. 

The  iuiprovciuents  may  lie  looked  at  from  two  jjoints  of  view, 
that  of  the  usei-  and  that  of  the  article  used.  The  manufacturer 
needs  to  consider  the  most  .severe  conditions  under  which  his  product 
may  be  used.  There  are  few  users  of  irons  who  have  not  left  the 
electric  iron  "  on  "  unintentionally  for  a  longer  or  shorter  jieriod. 
At  a  woman's  hostel  attached  to  a  university  in  this  country  a 
student's  efforts  at  economising  on  laundry  work  were  swamiied  by  the 
price  of  a  new  leaf  for  an  oak  table  which  had  been  burnt  through 
while  she  was  at  dinner  !  In  another  case  "Mary"  was  so  absent- 
minded  that  fire  insurance  had  to  he.  claimed  twice  within  six 
n\onths.  Mary's  master  cxj^ected  to  have  his  premium  raised  if 
claims  continued  at  this  rate,  so  forbade  electric  ironing.  In 
laundries  a  red  signal  light  is  sometimes  put  in  to  ^ct  as  a  danger 
signal,  but  even  this  simple  method  is  not  used  as  often  as  it  might 
be.  In  this  country  there  has  been  no  serious  effort  to  provide  the 
iron  with  a  "  cut-out  "  switch  in  the  comiector  incicating  clearly 
whether  the  iron  is  "  on"  or  "  off."  Unless  such  a  connector  was 
very  well  marketed  its  list  price  would  probably  lie  not  less  than 
6s.,  which   makes  its  cost  rather  heavy  in  proportion  to  the  price 


of  the  iron,  but  it  would  certainly  add  to  the  convenience  and 
make  at'cidcnts  less  frequent. 

Cut-outs  fob  Ikons. 
In  an  American  trade  journal  there  was  advertised  recently  an 
automatic  cut-out  fuse  which  was  to  be  attached  to  a^i  iron  or  other 
appliance  and  which  would  out  off  the  ciurent  when  the  appliance 
reached  a  certain  temperature  and  yet  could  be  reset  without  any 
replacement  of  wire.  The  author  has  not  yet  had  an  opportunity 
to  examine  this,  but  if  it  does  all  that  is  claimed  for  it,  it  will  be  a 
distinct  advance  over  the  cut-out  which  is  inserted  in  certain 
American  water  boilers.  These  consist  of  plugs  of  readily  fusible 
metal,  placed  in  the  base  of  the  appliances,  which  are  melted  when 
the  temperature  reaches  a  certain  point  so  that  the  current  is  cut 
off.  Yet  another  device  is  fi.xed  in  the  comiector  so  that  there  is 
no  necessity  to  dismantle  jjarts  of  the  heating  apparatus. 

A  CRITICISM  OF  Some  Fires. 

One  British  firm,  at  least,  claims  that  its  water  boilers  are  so 
made  that  heating  them  dry  even  to  a  red  heat  does  not  buckle  the 
bottoms  or  damage  the  elements.  The  worst  that  can  happen  is 
the  melting  of  the  solder.  The  same  firm  uses  for  its  electric  fires 
fireclay  formers  which  are  luibreakable.  Another  one  of  the  youngest 
British  firms  claims  that  the  elements  of  the  fire  are  *'  practically 
unbreakable."  There  are  still  many  fires  on  the  market  where  the 
guard  is  unnecessarily  easy  to  remove.  Where  the  removable 
guard  is  intentional,  to  facilitate  cleaning,  directions  should  always 
accompany  the  fire  emphasising  the  danger  of  leaving  it  off  when 
the  fire  is  in  use. 

Careful  directions  issued  with  apparatus  may  save  many  accidents, 
particularly  with  the  more  delicate  niachines,such  as  vacuum  cleaners. 
It  is  interesting  to  find  that  a  motor  is  usually  treated  with  more 
resiject  than  heating  apparatus.  There  is  something  mysterious 
in  the  sight  of  motion  produced  by  an  unseen  cause,  whereas  the- 
production  of  heat  being  a  more  familiar  jirocess  is  not  quite  so  awe- 
inspiring. 

JIoTOR  Wrinkles. 

The  chief  trouble  with  motors  is  no  oiling,  excessive  oiling,  and  oiling 
in  the  Awong  parts.  It  is  remarkable  how  many  makers  of  vacuum 
cleaners  omit  to  indicate  clearly  on  the  machine  which  are  the  oil 
holes.  There  are  generally  directions  supplied  with  the  machine  but 
in  how  many  houses  are  these  at  hand  when  the  whim  to  oil  is  abroad? 
The  most  obvious  place  to  a  woman  are  the  slots  through  which  the 
brushes  are  fixed  ! 

A  cleaner  recently  introduced  over  here  from  the  Continent  has 
a  serious  fault :  it  has  a  short  handle  with  the  flex  leading  straight 
out  without  a  spring  guard.  In  time  the  insulation  of  the  flex  will 
•wear  and  the  user  is  nearly  sm'e,  sooner  or  later,  to  get  a  burn  on 
the  hand.  In  an  otherwise  ^vell  constructed  machine  this  is  an  ex- 
ceedingly stupid  omission. 

This  new  tyjx;  of  machine  draws  the  dust  laden  air  through  the 
bag  first  so  that  only  filtered  air  passes  through  the  fan-motor.  It 
will  be  interesting  to  see  if  the  older  makers  modify  their  machines 
so  as  to  embrace  this  additional  safeguard. 

We  in  this  country  have  been  behind  the  States  in  the  develop- 
ment of  the  electrical  domestic  industry,  but  although  they  are  at 
present  ahead  of  us  in  the  100  per  cent,  safety  movement,  they  have 
not  yet  stepped  so  far  along  the  road  that  it  is  impossible  to  overtake 
them.  The  British  temperament  inclines  towards  much  greater 
safety  than  the  American,  but  already  the  latter  is  waking  up  to  the 
necessity  of  much  greater  care. 

In  a  recent  number  of  "Electrical  Merchandising''  there  is  a 
prominent  ])lace  given  to  an  appeal  to  the  trade  to  work  for  the 
public  in  this  direction  by  correcting  individual  cases  as  fast  as 
jjossible  without  sending  out  a  general  alarm  to  the  public.  The 
advice  is  sound  and  might  well  be  followed  here.  "The  llOV 
circuits,"  they  say,  "  as  every  practical  electrical  man  knows,  are  not 
ordinarily  dangerous.  We  handle  the  1 10  V  circuit  with  impunity  ; 
we  '  feel  out '  110  V  or  220  V  circuits  with  our  fingers,  and  when  we 
get  a  110  V  or  220  V  '  jolt '  from  arm  to  arm  or  from  hand  to  foot, 
while  standing  on  a  wet  or  metal  floor  we  chuckle  to  ourselves  and 
consider  it  a  good  joke.  But  in  the  case  of  the  layman  (to  whom 
electricity  is  mysterious  anyhow)  the  sur])ri.se  of  such  a  shock  coming 
unexjjectedly  may  lead  to  serious  accidents.  Exjiosed  line  parts 
also  set  the  stage  for  accidental  short  circuits  through  contact  with 
metal  objects  which  may  cause  serious  flesh  burns  or  blindness  if 
the  eyes  are  exposed.  The  uninsulated  socket  pull  chain  in  the 
bathroom  or  basement  which  can  ]>e  reached  by  a  person  standing 
on  a  wet  floor  or  in  the  bath  with  the  feet  in  water  is  another  real 
menace." 

If  our  English  Press  were  to  give  the  contractors  and  manufac- 
turers a  similar  dressing  dcwii,  modified  to  suit  the  conditions  over 
here,  much  bad  work  in  the  nev,'  houses  would  be  avoided  and  a 
tremendous  impetus  given  to  the  development  of  the  domestic  load. 
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The    Doctor's    Dilemma. 


A   Medical    Correspondent    on   IIo>v    to    Hent   our   Homes. 

iiv  ••i-:i,ec;tr«<;yni«;." 


TllK  MiMlicalConvsiKiiulciil  (if  (lie  ■  1  )lis(MVri-,'"  in  !ir('c<Mit  articK- 
vciituios  into  the  gas-electric  eoiitiiiveisy  armeil  only  with  a 
colossal  iguoraiice  of  his  sul)je<l  iiiul  a  eertaiii  injicimily  in  the  use 
of  inapiHopriaU'  adjeetives.  KDisakiii'^  liis  usual  sulijeets — ou- 
genies,  suioke  ahatenient.  pure  milk  and  the  like,  in  wliich  his 
ex[iertness  is  unijuestionable,  he  suddenly  assumes  the  mien,  manner 
and  methods  of  the  gas  propagandist,  and,  in  the  article  refene<l 
to,  attacks  electric  heating  with  all  the  vehemence  and  inaccuracy 
of  the  most  practiced  debat*^  on  the  roster  of  the  H.CUJ.A.  He 
is,  of  course,  entitled  to  his  own  ojHnions  on  the  subject  of  domestic 
heating,  and  the  fact  that  they  hapjx'ii  to  l)e  in  accordance  with 
the  advertised  tt'Uets  of  the  ]{.('. CI. A.  is,  one  may  hojw,  purely  a 
matter  of  luck  for  the  gas  interests. 

Such  articles  as  this  are  Ix-eoming  increasingly  common,  and  they 
may  lx>  taken  as  a  rough  indication  of  the  evergrowing  fear  which 
the  rivalry  of  electricity  is  engendering  in  the  bosoms  of  our  gaseous 
friends.  In  the  ordinary  way  I  should  take  no  notice  of  such  gas- 
inspired  diatriljes,  but  in  this  particular  i-ase  the  attack  is  develojXHl 
on  such  extraordinary  lines  as  to  eoinix>l  my  attention. 

An  Amazing  Abgument. 

Briefly  the  argument  is  this  :  Central  Jicating,  as  practised  in 
America,  and  in  a  few  other  ])laces,  is  nnheallliy  Itecau.se  it  warms 
the  air.  Kleetric  healing  is  luihealthy  for  the  same  reason.  1'he 
gas  fire,  on  the  other  hand,  is  the  one  hygienic  method,  because, 
according  to  the  "Observer's"  Medical  Corresjwndent,  it  gives 
forth  radiant  heat,  and  l^-aves  the  air  in  a  state  of  refreshing  iciness. 
furiously  enough,  most  jx^ople  consider  it  an  advantage  that  the  air 
of  a  room  shouhl  l)e  warmed  ;  indeed,  it  is  ditticult  to  see  how  any 
room  can  Ix-  heated  without  warming  the  air. 

Radiant  heat  is,  of  course,  a  very  delightfid  thing,  liut  it  is  merely 
a  transient  and  local  condition.  'J'he  heat  is  only  radiant  until  it  is 
absorlied  by  walls,  furniture,  &e.,  &e..  and  after  that  it  proceeds  to 
warm  the  air  in  the  manner  to  which  this  oltservant  medico  so  strongly 
objects.  In  any  case,  only  those  who  are  in  a  direct  line  with  the 
fire  can  possibly  receive  any  Ix'uetit  from  the  radiaiil  heat,  and 
persons  seated  to  the  side  of  the  fire,  or  who  are  screened  therefrom 
by  articles  of  furniture,  and  yet  manage  to  keep  warm,  are  either 
the  victims  of  a  fatuous  illusion,  or  else  are  lieing  warmed  indirectly 
by  convection. 

A  f'rHious  Delusion. 

1  hold  no  brief  for  central  heating  as  geiierally  understood  and 
applied,  and  I  might  even  go  so  far  as  to  agree  with  the  doctor  that 
it  is  physiologically  incorrect — if  he  will  not  think  such  agreement 
imjjertinent  in  a  laynuin.  But  in  my  ojiinion  the  chief  objection  to 
central  heating  is  that  it  is  too  imiform  in  its  results,  and  1  do  not 
think  that  uniform  heating  is  either  pleasant  or  healthy.  To  find 
fault  with  the  system  l>ecause  it  does  not  give  radiant  heat  is  simply 
silly.  Presumably  those  foolish  jx-oplc  who  get  so  e.xcited  over  the 
imaginary  advantages  of  i)urely  radiant  warmth  labour  under  tlw 
delusion  that  they  are  assisting  to  carry  out  the  intentions  of  nature 
in  the  matter  of  heating.  I'oor  deluded  b  ings  !  I  \\dnder  what 
proportion  of  the  sun's  heat  is  available,  even  to  the  farm  labourer, 
in  radiant  form. 

The  ordinary  man  «ho  works  within  doors  gets  practically  no 
radiant  heat  from  the  sun,  and  on  those  rare  occasions  when  it  does 
imjx-rtinently  thrust  its  rays  into  our  rooms  we,  or  most  of  ns. 
pull  doun  the  blinds  in  order  that  our  delieatf  vision  may  not  be 
damaged  by  glaie, 

EXTB.AORDrNARY    BEHAVIOtm   OF   AN    ELEt'TRtC    FiRE 

Tlie  nuist  amazing  Jiart  of  the  doctor's  argument  is  his  denuncia- 
tion of  the  electric  tire  for  i7.»  lack  of  radianc(!.  Th(?  kind  of  tiie  he 
u.sed  for  his  exp:'riment  (he  did  cxjieriment,  and  in  KeiLsington  of 
all  places)  is  thus  described:  "The  current  heats  a  number  of 
filaments,  which  are  not  consumed,  and  the  etTeet  is  to  heat  the  air 
of  the  room,  without  producing  any  more  than  a  very  quiet  light." 
And  this  type  of  fire  is  not  radiant  !  Ye  gods  !  Whv,  the  common 
criticism  is  that  it  is  radiant  and  little  else.  Can  the  study  of  eu- 
genics have  diiven  the  doctor  entirely  oflf  his  head  ? 

As  to  the  physical  effects  of  electric  heating,  he  considers  them 
precisely  similar  to  those   [aoduccd   by  central   heating.     This   is 


«  hat  he  |i:iiil  Kid.  an  hour  for  :  '"  The  electric  heater  proviiles  a  com- 
fortable, soothing,  enervating  ea.so,  in  the  dire<tion  of  Nirvana  ; 
and,  thereafter,  one  is  ready  to  shiver  and  succumb  at  the  assaults 
of  the  air  without.  It  is  very  pleasant  in  a  way  and  for  a  time,  but 
it  is  unhygienic  in  its  action  on  nose  and  throat,  hmgs  and  skin." 
Doctor  !  yo\i  surprise  me.  For  upwards  of  twenty  years  I  ha\c 
heard  every  sort  of  argument  for  and  against  electric  heating,  luit 
never  have  I  heard  it  describe<l  in  such  glowing  terms  as  youem[>loy. 
Indeed,  your  adjectives  more  than  com|K'n.sate  for  the  dead  non- 
radiance  of  the  fire  itself.  There  arc  many  thousands  of  ]X'oplc  who 
would  Ik-  only  too  glad  to  find  these  qiuUities  (<lisgnsting  jx^rhajis 
to  your  hyiMM-sensitivc  organism,  but  exceetlingly  attractive  to  the 
nuijority  of  this  sybaritic  generation)  in  their  heating  system.'; — 
whether  gas,  eleitric  or  water. 

'I'liE  i'Euri'XT  Hkater. 

Seriously,  however,  it  seems  inconceivable  that  anybody  (let 
alone  a  doctor,  who  is  supposed  to  have  some  scientific  knowledge) 
should  in  earnest  prose  debit  the  electric  fire  with  all  the  faults 
which  by  common  consent  of  friend  and  foe  it  does  not 
possess,  and.  deny  it  the  virtue  of  radiance  which — in  the  opinion 
of  many  {x-ople,  is  its  single  physiological  advantage. 

Gas  files,  of  course,  conform  to  all  tJie  principles  of  hygienic 
heating.  "  They  jjrovide  radiant  heat  in  a  relatively  cool  air,  and  t hey 
continuously  ventilate  the  room  by  carrying  the  ))rodui-ts  of  com- 
bustion up  the  Hue,  and  thus  drawing  in  fresh  air.  Thus  one 
gets  moving  air  and  radiant  heat — after — even  if  a  hmg  way  after, 
the  natural  ideal  of  an  early  moining  summer  sun  and  the  wintl  on 
the  heath."  In  my  ja-ivate  o])inion  it  is  .so  far  removed  from  the 
natural  ideal  as  to  be  in  do.ser  accord  with  the  lunatic  condition 
of  a  midnight  moon  and  water  on  the  brain. 

The  "  Observer  "  article  bears  every  sign  of  having  Ix^en  insjiiiefl 
(quite  innocently,  of  course)  by  the  British  Commercial  tJas  Associa- 
tion, and  one  can  only  admiic  the  ingenious  variety  of  the  methods 
and  instruments  which  this  enterprising  .society  employs  for  the 
furtherance  of  gas  pro]iagauda.  In  this  particvilar  case  1  think  the 
writer  has  gone  a  good  deal  beyond  his  brief,  but  the  bit  about  tlie 
chimney  and  the  products  of  combustion  sulficiently  in<licatcs  the 
source  of  inspiration. 

The  Brutal  Facts. 

Tt  ])ays  the  gas  companies  to  make  a  virtue  of  necessity,  but  the 
brutal  facts  are  these  :  The  gas  fire  consmncs  the  atmospheric 
oxygen  and  produces  poisonous  fumes  which,  if  not  evacuated 
would  in  time  kill  or  render  .senseless  the  inhabitants  of  the  room. 
As  a  rule,  the  fumes  are  not  completely  evacuated,  and  partial 
poisoning  takes  place,  engendering  headaches  and,  in  the  case  of 
medical  journalists, a  habit  of  iiuiccurat<>  stat<>nient  and  atemporary 
susp-n^ion  of  mental  activity. 

An  electric  fire  has  no  ileletericuis  effect  upon  the  air,  ami  its 
innocuousness  in  this  resjx-ct  is  apparently  an  offence  in  the  eyes 
of  the  gas-enthusiast.  Ventilation  and  heating  are  two  entirely 
separate  and  distinct  functions  ;  but  if  anybody  really  desires  that 
his  electric  heater  shoidd  tjoth  heat  and  ventilate,  he  has  only  to 
stand  the  fire  underneath  the  chimney.  Thus  arranged  it  will  induce 
an  up-draught  in  the  Hue,  the  only  ditTerence  Ix-tween  the  electric 
and  gas  processes  of  evac\iation  l)eing  that  in  the  former  case  pure 
air  is  evacuated. 

A  Warning. 

1  ho|)<>  the  "Observer's  "  i-orrespondent  will  not  take  it  in  bad 
])art  if  1  most  earnestly  recommend  him  to  stick  to  his  eugenic  last, 
and  to  refrain  (as  I  do  sometimes)  from  writing  on  subjci.ts  of  which 
he  is  ])ainfully  ignorant.  In  nuitt<^rs  of  legitimate  medical  concerTi, 
such  as  the  cure  of  cohls  and  the  effects  of  alcohol  on  the  livers  of 
immature  frogs,  I  shall  continue,  as  hitherto,  to  pay  my  tribute  of 
resjiectful  admiration  to  the  scientific  acumen  of  our  literary  Aescu- 
lapius. But  I  hereby  warn  him  off  all  such  subjects  of  practical 
domestic  interest,  liecause  on  these  points  I  know  a  great  deal  more 
than  he  does,  and  it  horrifies  me  to  find  errors  of  fact  in  the  columns 
of  the  once  omniscient  "  Observer.'  I  am  afraid,  however,  that 
my  warning  will  be  lost  on  a  man  who  is  not  ashamed  to  admit  that 
he  lias  "  never  purchased  an  ounce  of  soft  coal  for  his  oAvn  use  in 
his  life."  Jjct  us  hope  that  his  future  life  will  be  equally  free  from 
all  association  with  minerals  of  a  bitunfinous  nature. 
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Heating  and  Cooking  Notes. 

New  Dkvelopimexts  of  Old  Ideas. 

Several  3'eai-s  ago,  at  the  time  wlien  tlie  "Therol""  heat  storage 
system  for  electrically  heating  «ater  first  came  into  IjeiJig,  some 
experiments  were  made  with  the  idea  of  applying  similar  principles 
to  heat  storage  systems  for  room  heating  in  domestic  houses.  The 
apparatus  consisted  of  a  stove  enclosed  and  heavily  k gged,  a  door 
being  provided  which  was  ojiened  when  the  room  needed  heating. 
The  internal  or  heater  portion  of  the  apparatus  consisted  of  a 
number  of  electrodes  in  vessels  containing  "salts,"  the  continuous 
passage  of  an  electric  current  through  which  caused  heat  to  lie 
generated  which  was  stored  within  the  lagged  chamber. 

Now  there  is  apparently  to  be  a  revival  of  interest  in  this  tyjje  of 
appliance.  Some  experiments  are  being  carried  out  on  an 
electric  oven  of  concrete  or  brick,  which  has  a  high  heat  storage 
efficiency.  Similarly  the  idea  has  been  considered  of  building  hot 
cupboards  in  the  structure  of  a  house,  for  the  purpose  of  either 
warming  or  drying  cIo;hes,  or  for  haybox  cookery.  There  is 
certainly  room  for  development  along  such  Hnes,  and  the  intioduc- 
tion  of  ajjparatus  which  otters  something  approaching  100  jjer  cent, 
load  factor  will  provide  a  means  of  reducing  the  chargesfor  electrii'al 
enei'gy  for  heating  and  cooking  puri)oses.  At  least  it  should  tlo, 
but  many  supply  authorities  ado2)t  a  jM-culiar  attitude  on  this 
point. 

The  Charce  for  "Heating  and  Cooking"  Current. 

In  days  gone  by  all  sujiply  ciuincfrs  hung  their  troubles  and 
tales  of  woe  on  the  •'  Peak.  '  The  millenium  of  electiical  ])iogiess 
and  ('heap  electricity  supjily  was  to  come  when  a  demand  had  been 
created  otf  the  "Peak."  Since  then  the  valleys  in  the  load  einve 
have  been  fiUett  in  to  a  large  extent  by  a  power  load,  and  also  b^■  the 
increasing  use  of  electricity  for  heating  ar.d  cooking.  With 
regai-d  to  heating  an  1  cooking  charges  \\hat  do  we  Hnd 
is  the  attitude  of  the  supjjly  engineer  to-day  ?  In  the  main 
two  methods  seem  to  be  employed  to  turn  away  the  demand  of  the 
public  for  electric  heating  and  ccoking.  One  method  is  for  the 
engineer  to  throw  up  a  barricade  of  charges  for  mains,  services,  &c., 
increasing  the  cost  of  the  installation  due  to  special  require- 
ments for  double  wiring,  for  the  sjjecial  rate  met<r,  load  balancing, 
&c.  The  other  method  savours  more  of  direct  action  and  cjnsists 
in  charging  a  lighting  rate,  or  somethirig  like  it,  ior  heating  and 
cooking. 

The  problem  of  charges  for  heating  and  cooking  has  got  to  be 
faced,  and  the  future  development  of  this  section  of  the  industry 
largely  de})ends  on  its  solution.  At  the  moment  the  manufacturer  (,"f 
apparatus  is  liable  to  be  discouraged  over  the  retarding  effect  of  sup)  ly 
conditions,  the  consumer  is  often  disappointed,  the  only  jjeoj)  e 
who  have  any  justification  for  content  being  the  gas  authorities. 
Some  supply  engineers  may  awaken  one  day  to  find  that  the  demand 
created  by  B.E.D.A.  has  led  to  the  pubbe  taking  action  on  its  own 
account,  and  that  the  chief  engineer  of  a  sujjply  undertaking  has 
been  chased  from  his  lair  at  the  power  station,  caught  in  the  High 
Street,  and  publicly  hung  from  an  arc  lamp  standard  outside  the 
electricity  showrooms.     A  horrible  fate! 

New  Apparatus. 

The  Overseas  Engineering  Company,  Ltd.,  have  placed  on 
the  market  a  series  of  domestic  appliances  coniprising  an  iron,  hot 
plate,  and  a  combined  grill  and  toaster.  The  toaster  is  illustrated 
in  Kig.  I,  and  consists  of  a  radiant  spiral  element  supported  in  a 


Fio.  1. — Toaster  by  Overseas  Ekgineeeing  Company,  Ltd. 

nickel  plated  frame  and  stand,  the  operation  of  to.^sting  or  grilling 
being  carried  out  beneath  the  element  by  means  of  a  nickel  plated 
tray  pan.  Three  sizes  are  made,  consuming  600  VV  in  the  first  two 
sizes,  and  a  1  00(t  W  in  tihe  largest  size.  'I'he  elements  are  guaranteed 
for  a  jieriod  of  12  months,  and  in  the  laigest  size  three  heat  regula- 
tiouis  i^irovided  for.    The  apparatus  \v>yuid  also  serve  as  a  hot  plate 


of  the  radiant  tyjie  for  boiling  water,  milkj  &c.,  in  small  quantities. 
'J'he  hot  plate  manufactured  by  the  same  firm  is  of  the  enclosed 
type,  with  a  turned  cast-iron  top  and  pedestal  feet.  Two  sizes  are 
made,  fij  in.  and  9  in.  in  diameter  resix-ctivelv.  The  smaller  size 
consumes  6(H)  W,  and  the  larger  1  OOU  W.  fn  either  size  single  or 
three  heat  regulation  can  be  obtained  according  to  the  customer's 
p-eference.     The  irons  (see  Figs.  2)  are  3,  4,  5  and  61b.  weight 
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Fio.  2. — liioN  nv  OvKiiSEAS  Engineering  Company,  Ltd. 

resiK'ctively,  the  loading  ranging  from  300  to  .'jOO  W.  They  are 
su])plied  complete  with  Hex,  adajitor  and  stand,  or  without  stand  if 
ilesired.  The  iron  is  a  \\ell  made  article,  nicely  balanced,  and 
attention  has  been  paid  to  provitling  a  handle  which  gives  a  com- 
fortable and  firm  grip.  A  wire  pan  attachment  at  the  back  of  the  iron 
allows  it  to  be  stood  on  end  thereby  acting  as  a  stand.  All  the 
articles  are  British  made,  and  are  particularly  serviceable  for  the 
export  market. 

A  New  Thermajlo  Fire. 

A  fire  of  particularly  siinj)le  design  has  recently  been  produced  by 
the  ■^.uainKlectricCompany,  Ltd.,  and  we  illustrate  this  model  in 
Fig.  3.     It  essentially  consists  of  two  end  ])lates,  kept  in  position  by 


Fig.  3. — Single  Har  Radiant  Heater  nv  Quain  Electric  Company 

Ltd. 

three  connecting  ro<ls,  between  \vhich  is  fixed  a  single  radiant 
heatei-  unit.  Beneath  the  heater  unit  is  fi.xed  a  semi-cylindrical 
reflector,  the  fixing  being  such  that  the  ends  of  the  reflector  are  held 
in  groo\es',  thus  permitting  the  reflector  to  be  moved  so  that  the 
heat  may  be  reflected  in  any  desired  direction.  The  loading  is 
600  W,  so  that  in  most  cases  the  heater  can  be  used  ott'  the  lighting 
circuit.  The  general  appearance  is  quite  pleasing,  ar.d,  throughout, 
the  fire  is  well  made.  It  should  prove  very  serviceable  in  cases 
where  a  small  amount  of  local  heating  is  required.  It  is  suitable  for 
wall  or  ceiling  mounting,  a  jwo^jerty  which  is  in  its  favour  for  use 
m  heat  ng  ships  cabins. 

Space  Heater  L'nits. 

The  iG.-iANic  Electric  Company,  Ltd.,  have  developed  a  space 
heater  unit  which  can  te  employed  for  a  number  cf  useful  purposes. 
These  units  consuire  ijOO  W.,  and  can  be  supphfd  suitable  for  circuits 
of  11.")  V,  230  V,  and  250  V,  resjjectively,  a  range  wlijch  will  cover 
most  cases.     They  arc  steel  cased,  flat,  small,  and  easily  installed 
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ill  any  |)<isitii)ii.  'I'luTc  is  iici  iciiictit,  aslicst<i.s  ur  iiuniKlcd  iiisMlutiuii  A  iiictal  slri|>  iittaciiiiiciil  ul  tin,'  huck,  ailuU.s  tlic-  iron  lu  lie  slooil  on 
(■ni|il(iy((l,  iniia  being  relied  upon  thioviithout.  Each  unit  i«  of  end  wlieii  not  in  use.  Tlie  appliance  is  really  well  finished  and 
standard  dimensions,  and  2  ft.  in  Icnuth.     They  form  a  ready  nutans      heavily  iiicUel  ]>lat('d,  presenting  a  very  attractive  aj)]K'arance. 


l''in.  4. — Ii;ra.nic  Spack  IIkater  Unit. 


of  providing  electric  heating  in  crane  cabins,  drying  clipboards,  store 
cupboards,  footplates,  instrument  cabins,  watchmen's  huts,  &c.  ( )ue 
of  these  units  is  shown  in  Fig.  4. 

A  ■'  Plexsim  "  Ship's  Hkatek. 
Klectric  tires  are  Ix-coming  increasingly  ])opular  for  use  on  board 
ship,  and  a  particularly  pleasing  design  of  this  tyix!  of  fire  has  been 
]>roduced    by   Messrs.   Simplex   Coxduits,   Lto.      As  shown   in 
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The  "Sullivan"'  Wouksiiop  Kirk. 
The  Pattern  "  K  "  fire,  illustrated  in  Fig.  7,  has  been  designed  by 
Messrs.  H.  W.  Sullivan  for  the  purpose  of  meeting  the  demand  for 


h'ig.  .5  it  is  a  two-bar  radiant  fire,  consuming  1  kW,  ha\ing  a 
cast-iron  frame,  finished  matt  black,  coidrol  lieiiig  jjrovided  for 
by  means  of  a  tumbler  switch  mounted  at  the  base  of  the  frame. 
The  lire  is,  of  course,  equally  suitable  for  use  in  small  offices  and 
rooms. 

A    BELLINa    BOILKK. 

To  meet  the  demand  for  a  boiler  for  household  use,  which  can  be 
used  oty  a  lam])holder,  Messrs.  Billing  &  Compauy  have  brought 
out  their  Xo.  S  t.vjK;  of  f-iadiant  Boiler,  which  consumes  750  W. 
This  loading,  of  coimse,  limits  the  use  of  the  boiler  on  lighting  circuits 
to  areas  where  the  supply  pressure  is  200  V^  or  over.  The  sjjecial 
feature  of  the  a|)pliance  is  the  employment  of  a  sj^eciaUy-designed  top 
easting  and  internal  mounting  which  jiermits  the  element  being 
brought  very  i^lose  to  the  surface  of  the  boiler,  thus  increasing  the 
elficiency  of  the  appliance.  The  top  casting  is  nickel  plated,  and  is 
supported  by  black  finished  wTought  iron  legs,  a  steel  stam]>iiig 
jjroviding  a  mount  and  support  for  the  clement.  The  diameter  is 
7J  in.  and  the  weight  complete  4|  lb. 

An  Iron  with  a  Xew  Type  Handle. 

The   "  Dinkey  "  iron  made  by  Messrs.  Belling  &  Company  is 

notable  for  the  attempt  that  has  been  made  to  provide  a  handle 

which  would  combine  comfort  with  the  means  of  obtaining  a  firm 

grip.     It  will  1k"  noticed  that  the  handle  illustrated  in  Fig.  6  is 


Fig.  7. — Sullivan  "K"  Tvpk  WunKsiior  Fire. 

a  workshop  (ire  at  a  reasonable  price.  Tt  consists  of  radiant  type 
Sullivan  fire  bars,  mounted  in  a  black-Hnishe<i  sheet-metal  frame, 
suitable  ])lugs  being  provided  to  facilitate  wall  mounting.  Heat 
control  is  provided  for  by  means  of  rotary  snaj)  switches.  Two  sizes 
are  made,  two  and  three  bar  resjx'c-tively,  giving  either  1-5  kW  or 
2-5  kVV  on  full  heat.  Naturally  such  a  fire  does  not  call  for  l)eauty 
in  design,  but  the  general  apjiearance  is  neat  and  ser\'iceable.  A  ]ioint 
of  note  is  the  substantial  wire  guard  that  is  pro\ided  in  front  of  the 
elements,  though  we  think  in  some  workshops  it  would  be  necessary 
for  a  guard  of  smaller  mesh  to  be  employed. 


Scientilically     Designed     Klectric 
Domestic  Appliances. 

To  all  engaged  in  the  electrical  industry   it  is   unnecessary  to 
cmiihasise  the  many  advantages  and  the  su])criority  of  electricitv 

in  its  application  to  all  domestic 
purposes.  But  this  in  itself  is  an 
argument  for  the  use  of  scien- 
tificallj'  designed  and  economical 
heating  and  cooking  apparatus,  and 
recognising  this  need  the  Metro- 
politan -  Vi(:ker.s  Electrical 
Ccj.MPA»JY  has  therefore  made  com- 


Fio.  (>.— The  "  Dinkey  "  Electeic  Ikon  by  Belling  &  CoMi-ANY.        ^'''-  ^• 


ItADIANT 


Fig.  :!.- 


-■■Cosmos"   DoME.stic 
Iron. 


specially  shaped  to  fit  the  hand  and  fingers  snugly  when  the  iron  is  in 
use.  The  iron  has  also  a  ferriceable  point,  whicli  is  an  advantage  for 
fine  work,  and  the  element  has  been  sjjecially  designed  to  provide 
adecjuate  heat  at  the  point  of  the  iron,  where  it  is  often  most  needed. 


plete  and  exhaustive  tests  covering  the  whole  range  of  such  apijliances 
at  present  on  the  market.  I  n  fact  the  company's  research  laboratory 
has  been  engaged  for  months  on  these  tests,  and  .as  a  result  of  the 
concerted  attention  given  by  a  number  of  heating  experts,  a  complete 
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range  of  scientifically-designed  domestic  appliances  has  been 
evolved,  and  is  now  being  placed  on  the  market  under  the— well- 
known  name  of  "  Cosmos." 

The  "  Cosmos  "'  domestic  appliances  are  designed  to  give  heat 
wheie  heat  is  required  and  to  minimise  losses.  They  are  without 
exoepi  ion  of  sound  lonstruotion,  and  thorough  Hril  isli  workmanship, 
every  unit  being  fully  tested  at  tlic  works  before  despatch.  We 
give  below  a  lirief  description  of  some  of  these  appliances,  which 
are  made  a(  ^A^c  Company's  Cosmos  Works,  Brimsdown,  Middlesex. 

The  "  Cosmos  "  Radiant  Fibe. 

The  first  is  the  "  Cosmos  "  Radiant  fire,  illustiated  in  Fig.  i. 
This  consists  of  a  copper  bowl  reflector  14  in.  in  diameter,  and 
generally  paral>olic  in  section.  The  heating  element  which  consists 
of  nichrome  wire  wound  on  a  cyUnder  so  fixed  that  its  centre  coin- 
cides witli  tlie  focus  of  the  parabolic  reflector,  and  the  heat  generated 
is  radiated  in  parallel  beams  from  the  reflector  similarly  to  the  light 
beams  from  a  searchlight.  An  important  jioint  to  be  noted  is  that 
a  bright  red  heat  is  attained  by  the  whole  of  the  heating  iniit.  not 
only  by  the  resistance  wire,  but  also  by  the  special  insulating  paste  in 
wliich  it  is  embedded,  and  by  the  eylinderon  wliicli  it  is  wound.  This 
is  the  distinctive  feature  of  the  "Cosmos "  Radiant  fiie, and  is  one  of 
the  residts  of  exhaustive  tests  carried  out  in  the  research  laboratory. 

The  reflector  is  hinged  to  a  substantial  trunnion,  so  that  the  heat 
rays  can  be  readily  projected  in  any  desired  direction.  An  orna- 
mental guard  protects  the  heating  element  from  accidental  contact, 
and  the  whole  is  made  portable  by  the  addition  of  a  neat  handle 
attached  to  the  reflector.  Electiical  connection  is  made  by  means 
of  the  ■■  Cosmos  "  standard  connector  whicli  is  described  later  on. 

The  "  Cosmos  "  Domestic  Iron. 

Tlie  "  Cosmos  "  iron,  as  shown  in  Fig.  2  is  the  embodiment  of  all 
features  wliich  the  Company's  research  work  has  shown  to  be  desir- 
able. The  heating  element  consists  of  three  layeis  of  mica  or 
micanite  generally  conforming  to  the  outline  of  the  sole-plate.  The 
centre  layer  has  serrated  edges  and  corresponding  serrations  in  the 
centre  slot  through  which  the  bolts  pass.  Nichrome  wire  crimped 
by  a  specially-designed  machine,  is  woinid  about  the  sei'rations  on 
one  side  of  the  micanite  only,  except  at  the  point  where  it  is  wound 
on  both  sides  to  give  the  hot-point  effect.  Tlie  ends  of  the  nichrome 
wire  are  brought  to  the  main  terminals  by  strip  connections,  and 
perfect  and  permanent  contact  is  provided. 

The  soleplate  consists  of  a  cast-iron  plate  machined  perfectly 
flat  on  both  sides,  heavily  nickel  plated  and  highly  polished,  all 
edges  being  slightly  rounded  and  the  extreme  point  ground  away 
slightly  to  ]irevent  creasing  of  light  fabrics.  The  plate  is  of  mini- 
mum thickness,  and  ironing  temperature  is  obtained  in  three 
minutes  from  the  time  the  switch  is  closed.  The  top  plate  is  also 
of  cast  iron,  its  underside  being  machined  perfectly  flat.  The 
heating  element  is  thus  clamped  firmly  and  evenly  between  two 
perfectly  flat  surfaces  giving  excellent  thermal  contact,  and  a  very 
short  path  for  tlie  heat  to  traverse.  A  black  ebonised  wood  handle 
is  pi'ovlded  and  arranged  to  keep  cool  during  use.  A  stand  is  mount- 
ed at  tlic  back  enabling  the  iron  to  be  stood  on  end  when  not  in  use. 
This  saves  continual  lifting.  "  Cosmos "  irons  arc  designed  to 
maintain  an  even  temperature  of  about  150°C.  which  is  ideal  for 
average  ironing,  and  by  reason  of  the  special  construction  of  the 
element,  the  point  of  the  soleplate  is  kept  at  an  ef(uivalent  tempera- 
ture. The  iron  can  be  used  effectively  for  It)  minutes  after  switching 
off.  All  irons  are  suitable  for  use  with  the  "  Cosmos  "  standard 
connector. 

The  "  CcsMos  "  Electric  Kettle. 

The  "  Cosmos  "  electric  kettle  illustiated  in  Fig.  3  is  made  in 
botli  2  ami  li-pint  sizes  and  has  a  body  of  spun  copper,  jiuic  tinned 


Xr;    o,  -"Cosmos  " 
EiiECTHic  Kettle. 


Fic:.  4. — "  Cosmos  .' 
Electric  Jug. 


The  heating  elements  are  substantially  constructed  of  nichrome 
wire  wound  on  mica  and  designed  to  give  uniform  heating.  They 
are  firmly  clamped  to  the  heat  bottom  of  the  kettle,  giving  perfect 
thermal  contact  and  a  very  short  path  for  the  heat  to  traverse.  A 
special  feature  is  made  of  the  studs  for  fixing,  which  are  attachefl 
by  a  special  jirocess  that  makes  it  impossible  for  them  to  woik 
loose,  and,  furthermore,  entirely  eliminates  the  possil)iUty  of 
leaking  water.  An  asliestos  jiressure  plate  prevents  the  heat  from 
escaping  in  a  downward  direction,  and  an  easily  detachable  outer 
bottom  facilitates  inspection  of  the  elements.  Terminals  suitable 
for  use  with  the  "  Cosmos  "  standard  connector  are  providecL 

The  "  Cosmos  "  Electric  Jno. 
A  typical  "  Cosmos  "  electric  jug  is  shown  in  Fig.  4.  It  is 
substantially  constructed  of  brass,  with  a  heavily  tinned  interior, 
and  finished  either  polished  or  nickel  plated.  "  Cosmos "  jugs 
are  made  with  capacities  of  -5.  1  and  2  pints,  and  the  2-pint  size 
is  provided  with  three  terminals  to  give  heat  regulation,  while  the 
smaller  sizes  have  terminals  suitable  for  the  "  Cosmos  "  standard 
plug.  The  heating  elements  arc  constructed  and  fixed,  exactly  as 
described  in  the  case  of  "  Cosmos  "  kettles,  giving  uniform  heating 
and  a'  short  heat  path. 

The  "  Cosmos  "  Combined  Grill  and  Toaster. 
The  "  Cosmos  "  combined  grill  and  toaster  is  shown  in  Fig.  5  and 
is  a  very  useful  domestic  appliance,  especially  suitable  for  breakfast 
cooking.  It  is  constructed  throughout  of  substantial  sheet  steel 
finished  in  nickel  plate  or  stove  black  as  desired.  A  drip  pan  with 
grid  and  a  toast  grid  are  provided,  which  slide  easily  on  interior 


Flfi.    5. 'Cosmos'    COMBINED 

Gbill  and  Toaster. 


Fig.  f). — "  Cosmos  ' 
Hot  Plate. 


inside  and  finished  either  poHshed  or  nickel  plale.  An  ebonised- 
wood  handle  is  provided  and  the  lid  is  fitted  with  ai.  insulating 
knob.  It  is  suitable  for  table  use,  being  providtHl  with  three 
insulating  ball  feet. 


runners.  The  front  of  the  grill  is  provided  with  a  hinged  door 
which,  when  closed,  makes  jiossible  a  high  cooking  tempeiaturc 
quickly  obtained.  8ide  handles,  securely  fixed,  make  the  grill 
portable  even  when  in  use.  The  heating  elements  are  fixed  in  the 
interior  of  the  grill  and  protected  by  means  of  an  expanded  metal 
guard.  When  specially  required,  the  grill  can  be  made  suitable  for 
boiUng  liquids  by  the"  jjiovision  of  a  grill  top  having  a  ciicular 
aperture  over  which  can  be  placed  an  ordinary  kettle  or  saucepan. 
Suitably  protected  elements  would  in  this  case  be  fixed  under  the 
aperture. 

Ail  "Cosmos"  grills  are  equipped  with  protected  pin  terminals 
for  use  with  "  Cosmos  "  standard  connectors. 

The  "  Cosmos  "  Hot  Plate. 
A  typical  "  Cosmos  "  circular  hot  plate  is  shown  in  Fig.  6.  This 
consists  of  a  top  plate  of  cast  iron  machined  perfectly  fiat  on  both 
.sides,  with  the  heating  element  firmly  clamped  to  the  underside, 
pro\'iding  good  thermal  contact  and  short  heat  path.  The  body  is 
constructed  of  sheet  steel,  heavily  nickel  plated  and  highly  polished 
—ornamental  nickel-plated  cast  feet  with  ball  heat  insulatoi'S 
making  the  hot  plate  suitable  for  table  use.  The  smaller  size  is 
provided  with  two  pins  for  the  "  Cosmos  "  standard  connector, 
while  the  larger  size  has  three  pins  for  heat  regulation. 

The  "  Cosmos  "  Standard  Connector. 
The  "  Cosmos  "  standard  connector,  of  which  ficquent  mention 
has  been  made,  is  suitable  for  use  throughout  the  range  of  "  Cosmos  " 
domestic  appliances.  The  body  of  the  connector  is  composed  of  a 
black  composition,  which  resists  heat  and  gives  perfect  electrical 
insulation.  Made  in  two  halves  and  provided  with  grooves,  it 
grips  the  flexible  cable  very  securely;  Excellent  electrical  contact 
is  made  in  the  sockets,  which  are  loose  in  their  gi'ooves,  and  are 
thus  self -aligning,  but  cannot  rotate.  The  top  of  the  connetvtor  is 
enclosed  in  a  pressed-inetal  cap  finished  according  to  the  finish  of 
the  article  with  which  it  is  used,  and  equipped  with  a  steel  sjiring 
which  protects  the  flexible  cable.  An  insulating  composition  bush 
fixed  at  the  connector  end  of  Ihc  spring  prevents  fraying  of  the 
cable  insulation. 
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The   Home   of   1921. 


No  lioiisinji  niiiiiln'r  of  an  iipto-datc  clccdii-al  journal  such  as 
Thk  Ei.kctuician  would  lie  (■onii)li'to  without  a  icfi'icnce  to  the 
work  that  is  \>dn>i  done  by  the  Mkitisk  Ki.tXTiucAi,  Dkvelopment 
Assuc'iATtoN  in  inspirinj;,  cajolinf^  and  jM'isiiadin;;  all  and  sundry, 
clirtiical  and  non-clpotrioal  alike,  of  thi'  advantaf^cs  in  many  and 
various  ways  that  can  be  obtained  by  u.sing  eleetiiiity  for  domestic 
l)ur|)oses.  "  Literature"  is  not  the  least  useful  of  B.E.D.A.'s 
methods,  and  not  a  bad  way  either,  for  those  who  domestically 
guide  us  laiuiot  help  beini;  attracted  by  the  contents  of  two  pamph- 
lets entitled  "  Woman's  Work  is  Never  Done  !  '!  "  (note  the  pathos 
of  the  !  '!)  and  "'  'I'he  Home  of  1921."  But  if  the  titles  are  allurini,' 
the  contents  are  still  more  so  and  should,  wliiK'  causini;  a  certain 


'J'he  temporary  wooden  houses,  built  during  war  itime,  are 
provided  with  electric  light,  free  of  charge,  from  the  factory's  electric 
generating  station.  The  lainjis,  supplied  at  very  reduced  |)ricc8, 
are  stamjjed  and  may  not  be  changed  by  the  tenant  i.  'l"oo  abundant 
use  of  electric  light  is  checked  by  warning  the  tenants  that  the  svipjjly 
nnist  be  paid  for  if  it  exceeds  the  limit  of  14  kWh  per  inonlh 
(drawing-room,  2  or  ."5  bedrooms  and  a  kitchen). 


The   "  Universal "    Electric    Washer. 


The  ""Universal"  combined  electric  washer  and  wringer  has 
a  number  of  features  which,  considering  the  attention  that  is  being 
given  and  the  <-riticism  that  is  being  directed 
to  this  class  of  a])paratus,  makes  it  worthy  of 
attention. 

A  general  view  of  the  apparatus  is  given  in 
Fig.  1,  while  the  arrangement  of  the  drive  is 
illustrated  in  Fig.  2. 

The  moving  parts  are  all  operated  in  oil,  and 
further,  are  totally  enclosed  so  that  the  women- 
folk    or    children     cannot     in      any    way     do 


Fir..    1. — Vrew  OF  ONE  OF  THE  EMPLOYEES  HousBS  (Larger  Type). 


Fig.   I . — General  View  of  the  ' 
Electric    Washer. 


Universal  ' 


amoinit  of  anxiety  to  the  so-called  "'  head  of  the  house  "  at  the  same 
time  benefit  the  electrical  industry  and  the  cause  we  have  at  heart. 
Those  interested  should  see  that  all  their  consumers  and  would-be' 
consumers  have  copies. 

"'  Philips'    Village." 

But   the   British   Electrical   Develojjment  Association   not  only 
diseminates    propaganda    it    provides    information.     In    a    recent 
publication   it  gives  some  details  of   the  use  to 
which   electricity  is  put  in   '"  Philips'    Village," 
which  has  been  built  by  Messra.   Philips'   Glow 
Lamp  Works,  Ltd.,  for  their  employees  at  Eind 
hoven,  Holland.     The  exterior  of  one  house  of  a 
larger  type  of  houses  in  this  village  is  shown  in 
Fig.  1  and  of  theintn-iorof  the  kitchen  in  Fig.  2. 

Electricity  is  of  course  used  for  lighting,  heat- 
ing {e.g.,  water)  and  ironing.  It  is  not.  however, 
used  for  cooking  ;  some  tenants  use  gas  cookers, 
other.5  cooking  stoves  (coal).  Electricity  is  sup- 
plied by  the  Municipal  Authority  at  the  rate  of 
7Jd.  by  pre-payment  meter.  The  consumer's 
demand  is  not  limited  by  any  instrument  or 
otherwise.  The  owners  supply  lamps  at  much 
reduced  prices  ;  these  lamps  are  stamped  antl 
may  only  be  used  in  the  houses  of  the  workmen 
and  the  employees.  If  desired,  the  Philips"  Co- 
operative Stores  provide  their  customers  with 
other  electrical  apparatus. 

The  wiring  is  nin  in  a  tubing  system  with 
single-pole  box-switches,  hotel -.switches,  wall- 
sockets  and  ceiling  lamp  holdei-s.  The  c-ost  of 
wiring  amounts  to  28s.  4d.  i)er  lighting  point 
(August,  1920). 

Each  house  is  built  for  only  one  family  and 
contains  6  to  7  rooms  for  wliich  9  to  1 1  lighting 
points  are  allowed.  "  1-Watt  "  and  ""Arga" 
lamps  are  u.sed  ;  the  size  of  these  lamps  for 
drawing-room,  bedroom  and  kitchen  being  IW, 
50  and  32  candle-power  respectively. 


damage  to  themselves  or  the  machinery.  A>s  an  additional  precau- 
tion the  patent  '"  Universal "'  overload  cut-out  is  fitted  on  these 
machines  in  a  similar  way  as  it  has  beensuccessfully  applied  on  the 
"  LTniversal  "  coffee  and  meat  grinders.  Should  for  any  unknown 
reason  the  machine  be  overloaded,  instead  of  burning  the  motor  out 
(which  has  been  the  main  trouble  on  electric  washers),  the  motor  is 
automatieallv  cut-out,  and  thus  all  trouble  is  obviated.    The  wringer 


Fio.  2. — A  Corner  of  the  Kitchen. 


436 


THE  ELECTEICIAN. 


April  8,  '1921. 


is  so  made  that  it  can  be  used  in  four  different  jMsitions.  A  reverse 
action  is  conveniently  arranged,  and  the  simplicity  of  the  whole  thing 
can  be  explained  in  three  or  four  minutes  to  the  womenfolli.  There 
is  no  need  to  interest  them  or  frighten  them  by  explaining  the  details 


Fio.  2. — The  Drive  of  the  "Universal"  Electric  Washer. 

of  intricate  workings.  The  wringer  is  fitted  with  a  safety  release 
which  entirely  obviates  the  possibihty  of  serioas  damage  to  any 
person's  hand  which  by  chance  may  get  clipped  in  the  wringer. 

It  is  made  by  Messrs.  Lander.s,  Frary  &  Clakk,  a  firm  of  seventy 
years'  standing,  and  is  marketed  by  Jlessrs.  L.  G.  Hawkins  & 
Company. 


The    Institution    o£    Electrical 
Engineers. 

The  following  have  been  nominated  by  the  Comicil  for  the  vacan- 
cies which  will  occur  in  the  offices  of  President,  Vice-Presidents, 
Honorary  Treasurer  and  Ordinary  Members  of  Council  on  the 
Sept.  30,'  1921  :— 

President  (one  vacancy). — J.  S.  Highfield,  Consulting  Engineer. 
Vice-Presidents   (two   valbancies). — Prof.    E.    W.    Marchant,    D.Sc, 
Professor  of  Electrical  Engineering,  The  University,  Liverjjool  ; 
C.  C.  Paterson,  O.B.E.,  Director,  Research  Laboratories  of  the 
General  Electric  Co'npany,  Ltd. 
Honorarij  Trecisurer  (one  vacancy). — Sir  James  Devonshire,  K.B.E., 
Managing  Director,London&  Suburban  Traction  Company,  Ltd. 
Ordinari/    Members    of    Council.      Members    (foiu-     vacancies). — S, 
Evershed,  Director,  Messrs.  Evershed  &  Vignoles,  Ltd.  ;  A.  L. 
C.    Fell,  C.B.E.,    General    Manager,   London  County   Council 
Tramways  ;     H.    E.    O'Brien,    D.S.O.,    Assistant    Mechanical 
Engineer  and  Works  Manager,  Lancashire  &  Yorkshire  Railway ; 
A.  Page,  Electricity  Commission-r  ;  T.  Roles,  City  Electrical 
Engineer  and  Manager,  Bradford ;  Capt.  J.  H.  Round,  M.C., 
Engineer,  Marconi's  Wireless  Telegraph  Company,  Ltd. 
Associates  (two  vacancies). — Sir  Andrew  M.  Ogilvie,  K.B.E.,  C.B., 
Retired    Second    Secretary,    G.P.O.,  London ;    A.    W.    Tait, 
C.B.E.,  Chairman,  Metropolitan  Electric  Supply  Company,  &c., 
London. 

Those  retiring  from  the  present  Comicil  and  not  put  forward  for 
re-election  are  Mr.  LI.  B.  Atkinson  (President),  Mi'.  W.  A.  Chamen 
(Vice-President),  Mi-.  P.  R.  Allen,  O.B.E.,  Mr.  H.  W.  Clothier,  ]\Ir. 
D.  N.  Dimlop  and  Mr.  J.  Sayers,  O.B.E.  (Members  of  the  Comicil). 
Of  the  remainder  of  thfe  Comicil  who  would  ordinarily  retire  on 
Sept.  30,  1920,  ]\Ir.  J.  S.  Highfield,  Prof.  E.  W.  Marchant  and  Mr. 
C.  C.  Paterson,  O.B.E.,  are  put  forward  for  higher  office. 

The  branches  of  the  profession  represented  bj-  the  new  nominees  and 
by  those  remaining  on  the  Council  are  shown  hereunder,  the  new  nomi- 
nees being  indicated  in  itaUcs  : — 

Educational  :  Dr.  W.  H.  Eccles,  Dr.  E.  W.  Marchant,  Dr.  A.  Russell. 
Manufacturers  asdXontractors  :  (a)  Traction,  Light  and  Power, 
H.  J.  Cash,  J.  R.  Cowie,  .S'.  Eixrsheil,  E.  A.  Gatehouse  ;  (6)  Cables, 
P.  V.  Hunter,  C.B.E.,  B.  Welbourn  ;  <(<•)  Telegraphs  and  Telephones, 
F.  Gill,  O.B.E.  Tr.action,  Light  and  Power  :  (o)  Companies  (exclud- 
ing Railways),  Sir  J.  Devonshire  (Hon.  Treasurer),  A.  H.  W.  Marshall, 
A.  W.  Tail,  C.B.E.,  P.  D.  Tuckett,  C.  Vernier ;  (I))  Local  Authorities, 
S.  E.  Fedden,  A.  L.  C.  Fell,  C.B.E.,  T.  Roles;  (r)  Railways,  H.  E. 
O'Brien,  D.S.O.  Consultants:  A.  A.  C.  Svvinton,  F.R.S.  Tele- 
graphs AND  Telephones  (excluding  manufacturers)  :  Sir  W.  Nobl?, 
Capt.  H.  ./.  Round,  M.C.  Miscellaneous  (i.e..  Law,  Oovernment 
Djpt?.,  other  than  Post  Office,  Electro-Chemistry,  R?sc;arch,  &.c.)  : 
Sir  A.  M.  Ogilvie,  K.B.E.,  C.B.,  A.  Page,  C.  C.  Paterson,  O.B.E. 

Membs-s  are  reminded  that  under  Article  5'  of  the  Articles  of 
Association  any  ten  full  members  may  norainale  a  quahfied  person 
to  fill  a  vacancy  on  the  Council  by  delivering  such  nomination  in 


writing  together  with  the  written  consent  of  the  person  nominated 
before  Ap'il  21st. 

The  new  President,  Mr.  John  Somerville  Hiciifield,  like  his 
predecessor,  conies  of  an  engineering  stock.  His  grandfather  was 
engineer  to  various  water,  gas  .works  and  railwa3'S  aiul  his  father 
was  interested  in  scientific  and  amateur  engineering  work.  Mr.  Highfield 
was  born  in  November,  1871,  and  was  educated  at  King's  College, 
London,  of  which  College  he  is  an  associate.  He  then  joined  the 
Chloride  Electrical  Storage  Company,  Ltd.,  as  an  assistant  to  the 
late  Mr.  G.  A.  Grindle  and,  after  some  time  in  the  service  of  this  finii, 
became  connected  with  the  completion  and  starting  up  of  the  electricity 
undertaking  of  the  Stafford  Corporation.  Suhsequently  he  was 
appointed  engineer  and  manager  of  the  St.  Helens  (Lanes.)  Corporation 
electricity  and  tramways  department,  and  on  the  death  of  the  late 
Dr.  Jolm  Hopkinson,  the  consulting  engineer  to  the  Corporation,  was 
entrusted  with  the  design  of  the  electricity  supply  and  tramway  systems 
of  that  town.  In  1903  he  was  appointed  chief  engineer  to  the 
Metropolitan  Electric  Supply  Company,  Ltd.,  and  on  the  retirement  of 
the  late  Mr.  John  Conacher,  the  general  manager  of  the  Company  in 
1909  became  engineer  and  manager  to  the  Company,  which  office  he 
held  until  his  resignation  in  1915  to  commence  private  practice  as  a 
consulting  engineer. 

Mr.  Highfield  has  been  connected  with  the  Institution  since  1900 
when  he  was  elected  a  member.  He  served  on  the  committee  of  the 
Manchester  local  section  from  1901  to  1903,  was  a  member  of  the 
Council  from  1904  to  1907,  and  again  from  1911  to  1914.  He  also 
served  as  Vice-President  from  1914  to  1916,  as  a  memberof  Council  for  a 
third  time  from  1917  to  1919,  andforasecond  term  as  Vice-President  last 
year.  Some  years  ago  he  contributed  a  Paper  on  "  Battery  Boosters" 
and  during  his  connection  with  the  Institution  has  read  no  less  than 
three  Papers  on  "  High-tension  Direct-current  and  the  Tliury  system," 
one  in  London,  one  in  Paris  and  one  in  Cilasgow.  The  one  read  in 
London  will  be  memorable  as  the  last  time  on  which  Lord  Kehan  took 
part  in  a  discussion  on  a  Paper  read  before  the  body  with  which  he  was 
so  long  connected. 


Obituary. 

TOM  ERNEST  GATEHOUSE. 

We  greatly  regret  to  record  the  death  of  Mr.  Tom  Ernest  Gate  - 
hou.se,  editorial  and  technical  director  of  the  "  Electrical  Review," 
which  occurred  on  March  31,  after  a  short  ilhiess.  In  consequence 
of  failing  health  Mr.  Gatehouse  had  not  for  some  years  past  taken 
a  very  active  part  in  the  production  of  the  "  Review,"  though  in 
the  capacity  of  editorial  and  technical  director  he  had  exercised 
consultative  supervision.  His  interest  in  the  paper,  which  was 
in  the  best  sense  of  the  word  his  monument,  however,  remained 
to  the  end,  and  he  had  been  at  his  office  a  few  hours  before  the 
attack  which  ended  in  his  death. 

Mr.  GJatehouse  was  born  in  1S54  at  Eye  in  Suffolk.  He  was  the 
son  of  Mr.  Tom  Gateliouse,  a  mechanical  engineer.  It  is  therefore 
not  unnatural  that  he  turned  to  engineering  as  a  profession  and  at 
an  early  age  became  a  pupil  of  Robert  Sabine.  At  that  time  the 
most  important  branch  of  the  electrical  industry  was  telegraphy, 
and  as  a  result  Mi-.  Gatehouse  was  soon  associated  with  Sir  Charles 
Wheatstone  and  Sir  Samuel  Canning,  an  association  which  led  to 
an  intimate  friendship  with  many  of  the  leaders  of  the  cable  manu- 
facturing industry.  He  also  early  turned  his  attention  to  the  devel- 
opment of  electric  lighting  and  was  assisted  in  the  lighting  of 
Victoria  Embankment  with  the  Jabockhoff  candle,  for  which  lamp 
he  devised  an  important  improvement,  and  -ivith  the  early  lighting 
of  Aldersgate  Street  Station  with  arc  lamps. 

In  1881  he  became  associated,  as  editor,  ^ith  Mr.  H.  Alabaster 
and  Mr.  H.  R.  Kempe  in  the  production  of  the  "  Telegraphic 
Journal  and  Electrical  Review."  During  the  40  years  of  his  con- 
nection with  the  paper.  Mi'.  Gatehouse  witnessed  great  develop- 
ments in  the  electrical  industry,  the  period  including  the  advance 
from  dynamos  of  the  toy  variety,  which  fed  one  arc  lamp,  to  the 
30  000  kW  turbo-generator,  from  the  primitive  battery  bus  to  the 
1  000-H.P.  electric  train  and  from  tentative  meanderings  in  the 
demesne  of  -wireless  telegraphy  to  the  opening  of  a  world--wide  inter- 
communication by  this  means. 

No  account  of  Mr.  Gatehouse's  life  would  be  complete  without 
some  reference  to  his  hobby.  Perhaps  wisely  for  a  man  of  hi 
large  interests  he  chose  the  all-absoi-bing  pastime  of  music,  and  froii 
his  early  youth  studied  the  practice  of  the  vioUn  so  assiduously 
that  he  became  an  amateur  of  a  very  lugh  class.  As  long  ago  as 
1885  he  was  one  of  the  founders  of  the  Electro-Harmonic  Society, 
which,  from  very  small  beginnings,  has  now  reached  a  membership 
of  600.  The  appreciation  of  the  electrical  profession  and  industry 
of  this  work  was  indicated  at  the  21st  annivei-sary  of  the  Society 
in  1896  when  a  presentation  was  made  to  Mr.  Gatehouse  as  well 
as  to  Mr.  Alabaster  and  Mr.  Izard  of  handsome  silver  bowls  as  a 
token  of  gratitude  and  esteem  of  the  members. 

Apart  from  Journalism  he  assisted  the  electrical  industry  as  juror 
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at  various  cxliibilioiis,  iiulinHiig  the  Milan  Exhibit  ion  of  1900. 
He  wa.s  a  momboi'  of  tlic  K.M'iiilivo  Committee  of  the  Ekx-trical 
'I'lailcs'  Benevolent  Institution,  a  pa.st  master  of  the  Sehool  Board 
of  the  London  Lodge  of  I'^reema-sonts  and  a  supporter  of  other 
charitable  institutions.  He  was  a  member  of  the  Li\stitutions  of 
Kleetiieal  and  Mcehanieal  Engineers,  a  Fellow  of  the  I'oyal  Soiiety 
of  Kdinburgh  and  an  Associate  Member  of  the  Institution  of  Ci\il 
KuLrineers. 


Proteclioii    oi    Key    Inclustries. 


Electricity    Supply  in 
Lancashire. 


West 


Mr.  l'\  ('.  Wilson,  iliairinan  v(  the  Ln  1:1:1-001.  Tramways  luid  Elec-triu 
Power  and  biijliting  Coniniittee  has  made  an  ini|)orlant  statement  on 
the  ))n'spnt  position  of  electricity  8U])i)ly  in  the  Mersey  and  West  I>an- 
casliire  Electricity  district,  in  the  coui-se  of  which  he  rcjilics  to  recent 
criticism  of  the  proposal  to  form  a  Joint  Authority  for  the  District. 
OvKHLO.vnEi)  St.\tions. 

.Mr.  Wilson  points  out  that  in  everj'  ai-ea  in  the  district  the  demand 
for  electricity  has  overtaken  the  resources  of  the  electricity  authority, 
and  in  order  to  enable  the  various  authorities  to  carry  out  their  statutory 
obligations,  it  is  imperative  thai  fresh  jilaut  for  the  generation  of  elec- 
tricity should  be  installed.  The  cost  of  iiistallini;  the  plant  required  to 
meet  the  estimated  dem.and  In  U>2.')  will  amount  to  t:(  OOU  dOO,  and  the 
i|ucstion  with  which  the  supply  authorities  in  the  district  aR'  confrontc<l 
is  whether  it  is  prvfcrablc  that  this  money  should  be  cxpenilcd  in  installing 
generating  plant  in  the  existing  stations  or  in  the  provision  of  a  large 
super-generating  station,  which  would  be  able,  with  the  assistance  of  the 
more  modern  ]ilant  in  the  district,  to  supply  the  whole  of  the  Meracyside 
and  \Vest  J^ancashire  area  at  a  cost  considerably  less  than  the  cost  at 
which  electricity  can  be  supplied  from  the  existing  stations. 
Select  Com.mittk.e's  HErotrr. 

He  i-ecalls  the  fact  that  in  1917  the  (iovernment  appointed  a  Select 
Committee  to  investigate  the  whole  i|uestion  of  the  supply  of  electric 
power  in  the  country,  and  that  the  conimit.tee,  after  months  of  con- 
sideration, and  after  hearing  a  large  niunber  of  witnesses,  irprcsenting 
all  classes  of  interests  concerned,  arrived  imanimously  at  certain  eon- 
elusions.  In  eUfcct  it  was  found  that  the  present  system  of  generating 
electricity  in  a  number  of  comiiarativcly  small  stations  by  sejiarate 
electricity  authorities  was  obsolete,  and  the  establishment  of  capital 
generating  stations  for  the  generation  of  electricity  on  a  eomiiiThensive 
scale  was  recommended.  If  they  accepted  the  tindings  of  that  com- 
mittee they  must  come  to  the  conclusion  that  the  money  which  was  now 
to  be  expended  in  providing  plant  should  not  be  cxpeiuled  in  perpetuat- 
ing an  out-of-date  system,  but  the  money  must  be  spent  in  the  way  in 
which  it  would  be  most  beneficial  to  the  community.  Their  scheme  (bd 
not  involve  the  scrapping  of  all  existing  generating  plant  in  the  district, 
but  it  proposed  to  utilise  to  the  uttermost  all  the  modern  economical 
plant  available. 

The  scheme  would  provide  a  cheap  and  abundant  supply  of  electric 
power,  and  the  carrying  out  of  it  would  be  attended  with  untold  benefits 
to  that  hiiihly  industrialised  area.  There  was  no  area  in  the  country 
molt'  suital)le  for  the  jjromotiou  of  such  a  sclicme  than  the  Mersey-side 
and  West  Lancashire  area,  and  he  thought  they  would  have  been  failing 
in  their  duty  to  the  public  if  they  had  not  risen  to  the  requirements 
of  the  ease  and  jjut  fonvard  a  scheme  for  the  constitution  of  a  joint 
electricity  authority. 

.\ftcr  quoting  from  the  Select  ('ommittee's  report,  Mr.  Wilson  points 
out  that  the  scheme  had  the  support  of  the  Mersey  Docks  and  Harbour 
Board  and  other  important  bodies  and  as.sociations  reprcscntinij  tratliiif; 
interests,  and  he  believes  that  if  the  scheme  goes  through  a  new  period  of 
increased  prosperity  in  the  district  will  be  inaugurated,  bringing  in  its 
train  not  only  benefits  to  the  commercial  community,  but  also  giving 
em|)loyment  to  the  large  industrial  population  inhabiting  the  area. 


Imitation    Homes. 


The  funiishing  and  equipment  of  a  small  house  as  it  affects  the  worker 
was  the  subject  of  a  lecture  delivered  to  the  Ipswich  branch  of  the 
Workers'  Educational  Association  by  Mr.  H.  P.  Shapland,  A.R.I.B.A. 
According  to  a  report  given  in  "  The  Cabinet  Maker  and  Complete 
Hou.se  I'^urnisher."  Mr.  Sh.m-land  said  that  he  did  not  propose  to 
apologise  tor  insisting  on  ]u'actieal  details  rather  than  <m  the  aesthetic 
side  of  the  question.  Cnless  they  turned  their  attention  to  the  problems 
of  diminishin;;  housework  and  inci-easiyg  leisure  both  the  time  and 
inclination  to  consider  how  the  home  might  be  beautified  would  be 
laikiiivr.  While  quite  a  iiuml)erof  hou.sewives  took  a  ]]ride  and  pleasure 
in  burnishing  and  polishing  all  their  household  belongiuf^s.  often  they 
could  not  shut  their  eyes  to  the  fact  that  in  such  a  household  there  was 
little  time  for  such  work.  He  saw  no  pleasure  in  bare,  comfortless 
rooms,  but  was  convinced  that  the  majority  of  houses  would  be  more 
comfortable,  more  beautiful  and  more  easily  cleaned  if  a  considerable 
portion  of  their  contents  were  removed  and  never  i)ut  back  again. 
True  art  was  never  pretentious,  it  was  governed  by  a  regard  for  the 
ajjpropriate.  A  cottage  shoidd  be  furnished  as  a  cottage,  not  as  a 
miniature  mansion,  and  the  customer  whose  outlay  on  furnishing  was 
limited  to  t'M{)  should  aceci)t  that  limitation  and  confine  his  punliascs 
to  well-made,  plain  things  of  good  quality. 


The  following  financial  resolutions,  which  will  form  the  basis  of  the 
projected  Key  Industries  Bill,  are  to  bo  moved  in  the  House  of 
Commons:  — 

-Resolution  1. 

'I'hat  for  a  period  of  live  years  from  the  passing  of  an  Act  for  giving 
eUect  to  this  resolution  there  shall  be  charged  on  any  of  the  following 
articles  imported  into  Great  Britain  or  Ireland  a  Customs  duty  of  an 
amount  e(jual  to  33  1-3  per  cent,  of  the  value.     The  articles  include  : — 

Opli(-al  jjlass  and  optical  elements,  whether  finished  or  not  ;  micro- 
.scopes,  field  and  opiM'a  glasses  ;  spectroscopes  and  other  optical  instru- 
ments. 

Beakci-s,  flasks,  burettes,  measuring  cylinders,  thermometers,  tubing, 
and  other  scientific  glassware  and  lampblown  ware  ;  evajKirating  dishes, 
crucibles  and  other  laboratory  por<-elaiii. 

tialvauometcrs,  iiyrometers,  ele(-troseo|M-s,  barometers,  analytical 
and  other  precision  balances  and  other  scientific  instniments  ;  gauges 
and  measuring  instrhments  of  precision  of  the  types  used  in  engineering 
machine  shops  and  viewing-rooms,  whether  for  use  in  such  shops  or 
rooms  or  not. 

Wireless  valves  and  similar  rectifiers  and  vacuum  tubes. 

Ignition  magnetos  and  permanent  magnets. 

Arc-lamp  carbons. 

Metallic  tungsten,  ferro-tungsten  and  manufactured  products  of 
metallic  tungsten,  and  compounds  {not  including  ores  or  minerals) 
of  thorium,  cerium  and  the  other  rare  earth  metals. 

All  s\'nthctic  organic  chemicals  (other  than  sj-nthetic  organic  dyestuffs, 
coloui-s,  and  colouring  mattei-s  imported  for  use  as  such  and  organic 
inteimediate  products  imported  for  their  manufacture)  ;  analytical 
reagents ;  all  other  tine  chemicals  and  chemicals  manufactured  by 
fermentation  processes. 

Including  any  articles  comprised  in  any  list  vvhic-h  may  from  time  to 
time  be  issued  by  the  Board  of  Trade  for  dcHiiing  the  articles  which 
arc  to  be  taken  as  falling  under  of  the  above  general  descriptions. 

Besolution  2. 

There  shall  be  charged  on  any  of  the  following  articles  in  addition  to 
any  other  duties  of  Customs  charfjable  thereon,  a  f^istoms  duty  of  an 
amount  equal  to  33',  ])cr  cent,  of  the  value  of  the  article  : — 

Articles  of  any  class  or  description  in  respect  of  which  an  order  by 
the  Board  of  Trade  has  been  made  tinder  any  Act  of  the  present 
session  for  giving  effect  to  this  resolution  if  manufactured  in  whole  or  in 
part  in  any  of  the  countries  specified  in  the  order  or  deemed  to  be  so 
manufactured.  Any  such  order  may  be  made  on  the  ground  that 
articles  of  the  class  or  description  in  question  are  being  sold  or  offered 
for  sale  in  the  United  Kingdom — 

(n)  At  prices  below  the  ctjst  of  production  thereof,  or  (6)  At  prices 
which  by  reason  of  depreciation  in  the  value  in  relation  to  sterling  of 
the  currency  of  the  ecnmtry  in  which  the  goods  arc  manufactured  are 
below  the  prices  at  which  similar  goods  can  be  profitably  manufactureil 
in  the  United  Kingdom. 

And  that  by  reason  thereof  employment  in  any  industry  in  the  United 
Kingdom  is  being  or  is  likely  to  be  seriously  affected. 

"Cost  of  production  "means  the  current  sterling  equivalent  of — (a)  The 
wholesale  price  at  the  works  charged  for  goods  of  the  class  or  description 
for  consumption  in  the  country  of  manufacture,  or  (h)  If  no  such  goods 
are  sold  for  consumption  in  that  country,  the  pric-e  which,  having  regard 
to  the  prices  charged  for  goods  as  near  as  may  be  similar  w-hen  so  sold 
or  when  sold  for  exportation  to  other  countries,  would  be  so  charged  tf 
the  goods  were  sold  in  that  country. 


Industrial  Conditions  in  America. 

Mr.  Ernest  J.  P.  Benn,  the  Managing  Director  of  Benn  Brothers, 
Ltd.,  is  sailing  for  America  in  the  "'  Aquitania  "  on  April  23rd  for  the 
purpose  of  studying  industrial  coneUtions  in  the  I'nitcd  States.  He 
will  devote  particular  attention  to  the  problem  of  the  readjustment  of 
wages  in  view  of  falling  prices,  and  the  stejis  which  are  being  taken  to 
re-establish  overseas  trade.  His  tour  will  embrace  most  of  the  industrial 
cities  between  New  York  and  Kansas,  and  Chicago  and  Quebec.  As 
Treasurer  of  the  Industrial  Ix-ague,  he  will  visit  many  of  the  Trade 
Organisations,  both  of  employei-s  and  employed,  and  he  is  also  jirovided 
with  special  facilities  for  examining  the  industrial  side  of  the  leading 
Universities.  One  of  the  results  of  the  tour  will  be  a  strengthening  of 
those  relations  w-ith  technical  publishers  in  America  which  is  so  needed 
in  view  of  the  ever-increasing  demand  for  industrial  technological  books 
among  the  whole  of  the  English-sjicaking  people.  With  the  intensive 
cultivation  of  German  trade,  which  may  be  looked  for  in  view  of  the 
financial  situation  of  middle  Europe,  there  is  a  greater  need  than  ever 
for  the  exchange  of  ideas  and  co-operation  between  the  English-sijeaking 
nations.  Jlr.  Benn,  as  the  JIanaging  Director  of  the  largest  technical 
publishing  hou.se  on  this  side  of  the  Atlantic,  will  imdoubtedly  be  able 
to  help  along  this  movement. 


The  State  Electrical  Department  of  URfouAY  recently  received  19 
tenders  (variing  from  S175  0UO  to  S4.56  009,  Uruguayan  gold)  from 
foreign  firms  for  the  supply  of  a  HI  OflO  kW  turbo-generator.  These 
figures  at  pre-war  rate  of  i-xchanui-.  are  ei|uivalriit  to  .iliout  t'37  190  and 
£96  900  respectively. 
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Electricity   Companies'   Officers. 

The  annual  meeting  of  the  Association  of  Officers  and  Staff  Members 
of  Electricitv  (Power  and  Supply)  Companies  of  Gt.  Britain  was  held 
on  Monday,  Sir  A.  B.  W.  Kennedy  presiding.  Tlie  annual  report  of 
the  Executive  Committee  stated  that  there  was  little  requiring  their 
attention  during  1920.  Towards  the  end  of  the  year  the  Electricity 
Commissioners  began  their  enquiries  into  schemes  for  the  formation  of 
Joint  Electricity  Authorities  and  the  Committee  took  action  to  safeguard 
the  interests  of  members  in  connection  with  schemes  for  superannuation, 
&c.  The  Committee  have  pressed  for  uniformity  throughout  the 
country  of  any  such  schemes,  and  for  terms  not  less  favourable  than 
those  applicable  to  the  Civil  Service.  When  the  enquiries  ai-e  completed, 
and  the  formation  of  Joint  Electricity  Authorities  takes  place,  conditions 
will,  it  is  stated,  necessarily  arise  in  which  the  interests  of  members 
may  be  jeopardised,  and  the  Committee  will  take  steps  to  secure  the 
protection  afforded  by  Sec.  16  of  the  Act.  of  1919. 

Sir  Alexander  Kennedy  moved  the  adoption  of  the  Association's 
new  constitution  which  provides  (inter  alia)  that  the  abbreviated  title 
shall  be  "  The  A.O.E.C,"  that  the  object  of  the  Association  is  to  protect 
the  interests  of  its  members  in  connection  with  any  proposals  affecting 
the  industrj- ;  that  membership  be  confined  to  officers  and  staff  members 
of  power  and  supply  companies  of  ten  years'  service  and  over ;  and 
the  annual  subscription  shall  be  one  guinea  ;  that  a  President,  Vice- 
Presidents,  Auditors,  Hon.  Treasui'er  and  Hon.  Secretary  shall  be  elected 
annually.  The  executive  committee  is  to  consist  of  not  less  than  six 
and  not  more  than  12  members,  in  addition  to  the  Hon.  Secretary  and 
Hon.  Treasurer,  and  four  shall  retire  annually. 

Mr.  Charles  Ellis  seconded  the  motion,  which  was  carried  unani- 
mously. The  President,  Vice-Presidents,  Executive  Council,  Auditors, 
Hon.  Secretary  and  Hon.  Treasurer  were  re-elected. 

As  a  token  of  apjireciation  of  the  work  done  for  the  Association,  the 
Hon.  Secretary  (Mr.  0.  M.  Andrews)  was  presented  with  a  music  cabinet 
and  an  inscribed  silver  cigarette  box.  In  acknowledging  the  presenta- 
tion, Mr.  Andrews-said  he  appreciated  the  gifts  more  as  a  token  of  the 
members'  kindness  than  for  their  intrinsic  value.  He  also  urged  mem- 
bers to  get  as  many  of  their  colleagues  as  possible  to  join.  The  work 
of  an  Association  like  that  did  not  end  with  getting  a  clause  in  an  Act. 
The  testing  time  would  come  when  all  those  Joint  Electricity  Autho- 
rities which  were  being  inquired  into  actually  took  sliape  ;  there  would 
then  be  an  amalgamation  of  interests  which  had  been  foreseen  when 
the  Association  was  founded,  and  that  would  be  the  time  when  the 
members  would  be  likely  to  be  adversely  affected. 


Goal  Crisis  Regulations. 


Commercial    Topics. 

Trade  Catalogues  for  Palestine. 

The  Controller  of  Government  Stores,  Russian  Buildings,  Jerusalem, 
desires  to  receive  trade  catalogues  of  any  class  of  stores  for  placing  in 
the  catalogue  reading  room,  which  has  been  opened  by  hig  department 
for  the  convenience  of  the  general  ])ublic.  Catalogues  may  be  in 
English,  Arabic,  Hebrew  or  French,  and  should,   if  possible,  be  priced. 

*  *         *         * 

Australian  Tariff  on  Electrical  Machinery. 

The  Tasnianian  Goveinment  has  succeeded'in  getting  the  Common- 
wealth Government  to  remit  the  C'ustoms  duties  on  machinei'y  imported 
for  the  extension  of  the  State  hydro-electric  scheme.  It  has  been  decided 
to  permit,  under  item  174  of  the  tariff,  the  importation  of  all  machinery 
which  could  not  be  reasonably  manufactured  in  Australia.  This  decision 
will  apply  to  the  plant  which  the  Tasmanian  Government  is  now  im 
porting  to  extend  its  system. 

*  *         *         * 

Telephone  Material  Required  in  Ceylon. 

It  is  repiirted  that  tliere  is  a  very  serious  shortage  of  tele])hone  material 
in  Ceylon,  and  in  Colombo  alone  there  are  several  hundreds  of  applica- 
tions for  telephones  awaiting  attention,  and  the  out-stations  are  even 
woree  in  this  respect.  Of  the  material  ordered  in  191:5.  only  a  portion, 
including  a  switchboard  capable  of  accommodating  some  300  subscribers, 
was  safely  landed  ;  the  remainder  being  lost  through  the  torpedoing  of 
the  steamer  which  was  bringing  them. 

*  *         *         + 

Fibre  Products  for  Canada. 

H.M.  Trade  Commissioner  at  Winnipeg  (Mr.  L.  B.  Beale)  has  reported 
to  the  Department  of  Overseas  Trade  that  a  WinniiJeg  finu  of  manu- 
facturers' agents  are  desirous  of  getting  in  touch  with  United  Kingdom 
manufacturers  of  fibre  products  who  wish  to  place  their  goods  on  the 
Canadian  market,  with  a  view  to  securing  the  representation  of  such 
firms  in  the  Dominion  on  a  commission  basis.  In  connection  with  this 
enquiry  Mr.  Beale  has  forwarded  a  set  of  leaflets  descriptive  of  the  fibre 
goods  produced  by  the  Canadian  branch  of  an  American  Company,  to- 
gether with  a  range  of  samjjles  of  the  company's  manufactures,  compris- 
ing rods,  sheet,  tubing,  discs,  rings,  gear  and  electrical  parts.  He  has 
also  transmitted  copies  of  three  jjrice  fists  issued  by  the  Company 
showing  net  wholesale  prices  f.o.b.  Toronto,  on  January  1  last.  The 
price  fists,  together  with  particulars  of  the  Winnipeg  firm  referred  to,  will 
be  furnished  by  the  Department  to  United  Kingdom  manufacturers 
interested,  while  tlie  samples  and  advertising  matter  may  be  seen  at  the 
Enquiry  Room  of  the  Department  until  the  2Gth  inst.,  after  which  date 
they  will  be  available  for  loan  to  manufacturers  in  the  Provinces. 


In  view  of  the  coal  crisis  the  Board  of  Trade  has  issued  directions 
under  the  Emergency  Powers  Act  for  the  restriction  of  coal  con- 
sumption and  the  conservation  of  supplies  and  for  the  use  of  electricity 
or  gas.  All  skysigns,  illuminated  facias,  advertisements  and  other  lights 
used  for  advertisements  shall  be  extinguished.  Local  authorities  must 
reduce  the  consumption  of  electricity  and  gas  for  public  lighting  to 
the  minimum. 

Where  electricity  or  gas  is  required  for  power,  its  supply  and  use  shall 
be  restricted  so  that  not  more  than  50  per  cent,  of  the  weekly  average, 
but  the  quantitj'  may  be  increased  where  it  is  deemed  to  be  in  the  public 
interest  to  do  so.  The  person  responsible  for  the  management  of  an 
industry  or  business  shall  furnish  to  thelocalauthorityacomplete  return 
showing  what  quantities  of  electricity  and  gas  were  supplied  or  used 
for  power  during  any  period  as  to  which  infonnation  may  be  required. 

The  local  authority  may  direct  that  any  supply  of  electricity  or  gas, 
whether  for  light,  heat,  power  or  any  other  purjjose,  in  an3'  premises, 
whether  industrial,  domestic  or  of  any  other  description,  be  diminished 
or  cut  off  where  there  is  reason  to  believe  that  the  supply  is  being  abused 
or  used  in  excess. 

Under  the  Emergency  Regulations,  the  Minister  of  Transport,  the 
Board  of  Trade  and  any  other  Department  approved  for  the  purpose, 
may  take  possession  of  any  land,  buildings  or  works  (including  works 
for  the  supply  of  gas,  electricit}-  or  water),  and  any  jjroperty  (including 
plant,  equipment  and  stores)  used  or  intended  to  be  used  in  connection 
therewith. 

For  the  purpose  of  making  the  most  efficient  use  of  the  materials  or 
plant  belonging  to  a  tramway  or  light  railway,  the  Minister  of  Transport 
may  require  the  whole  or  any  part  of  the  rolling  stock,  materials  and  plant, 
including  permanent  way,  to  be  placed  at  his  disposal. 


Books   Recei-ved. 

[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Office  on 
receipt  of  published  price, plus  postage.] 

"  Continuous  Wave  Wireless  Telegraphy."  By  Dr.  \V.  H.  Eccles 
Parti.     (London:   Wireless  Press.)     Pp.  vii.-f  407. 

"  Die  Berechnung  Elektrischer  Leitungsnetze  in  Theorie  and  Praxis." 
By  J.  Herzog  and  C.  Feldman.  (Berlin:  Julius  Springer.)  Pp.  xx. + 
731.     Third  Ed.     M.  136. 

"  Theorie  du  Coup  do  Belier."  By  L.  AUieir.  (Puis :  Duuod.) 
Pp.  XV. +  134. 

"  Electrical  Installation  Work."  By  J.  Havelock.  (London:  Crosby, 
Lockwood  &  Son.)     Pp.  riii.  +  366.     15s.  net. 


Electric  Traction. 

The  new  tramway  route  of  the  Halifax  Corporation  from  West  Vale 
to  Stainland  has  been  opened  for  traffic. 

West  Ham  Tramways  Committee  proposes  to  purchase  electric 
welding  plant  at  an  estimated  cost  of  £270. 

At  a  cost  of  £365  Swansea  Public  Health  Committee  is  installing 
electric  charging  jjlant,  capable  of  charging  four  vehicles. 

The  Bolton  tramway  workers  have  been  given  an  increase  of  Jd.  per 
hour,  or  3s.  a  week,  in  order  to  bring  them  into  line  with  those  in  adjoin- 
ing towns.     The  extra  cost  to  the  department  will  be  £7  000  a  year. 

Bournemouth  Corporation  has  introduced  a  revised  scale  of  tramway 
fares.  The  alterations  have  taken  the  form  of  a  reduction  of  the  dis- 
tances travelled  for  a  penny  and  in  some  instances  IJd.  fares  have  been 
introduced. 

At  midnight  on  Saturday  last  the  Corporations  of  Middlesbrough, 
Stockton  and  Thornaby'  took  over  the  Tees-side  undertakings  of  the 
Imperial  Tramways  Company.  Fares  have  been  adjusted  and  new 
arrangements  made  in  regard  to  workmen's  tickets. 

In  a  recent  communication  to  the  Stretford  Urban  Council  the 
Ministry  of  Transport  states  that  experience  has  shown  that  the  life  of  a 
tramway  track  does  not  normally  exceed  fifteen  to  twenty  years,  and 
loans  in  respect  thereof  should  generally  be  repayable  in  such  period. 

A  report  on  the  arrangements  necessary  while  the  local  tramway's  are 
being  converted  to  electric  traction  has  been  presented  to  the  Edin- 
burgh Tramways  C'ommittee  by  the  tramways  manager,  Mr.  R.  S. 
Pilcher.  The  order  in  which  the  various  routes  arc  to  be  converted  is 
set  out,  and  it  is  estimated  that  the  cost  of  electrifying  all  the  routes  and 
projected  extensions  will  be  £825  195. 

Good  progress  appears  to  have  been  made  in  introducing  electric 
traction  on  French  railways.  AccorcUng  to  the-"  Railway  Gazette," 
the  Midi  Company,  which  is  operating  about  93  miles  of  double-track 
electric  line,  is  converting  a  further  1  300  miles  of  line  and  has  placed 
orders  for  50  new  electric  locomotives  of  the  type  used  by  tlie  Chicago, 
Milwaukee  &  St.  Paul  Railroad.  The  reconstruction  of  two  hydro- 
electric plants,  which  will  furnish  150  000  h.p.  each  to  the  railway,  is 
nearing  completion.  Sections  of  the  Orleans  and  P.L.M.  lines  are  also 
being  electrified,  in  each  case  1  8(50  miles  having  been  taken  in  hand. 
Electric  power  for  the  Orleans  will  be  furnished  by  the  waterfalls  on  the 
Upper  Dordogne  and  for  the  P.L.M.  by  the  falls  of  the  French  Alps. 
The  cost  of  electrif3'ing  these  railways  is  estimated  at  5  000  OOO  000  fr., 
the  saving  in  coal  will  exceed  3  000  000  tons  per  annum,  which,  assuming 
the  coal  to  be  above  or  equal  to  100  fr.  per  ton,  will  more  than  pay  the 
interest  on  the  electrification  bonds  issued. 
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Electricity  Supply. 

SuiTiiKND  C'oiponitum  lias  aullioiisiMi  the  layiny  of  additional  feeders, 
and  scrviees  at  a  eost  of  i'i  350. 

(iHEAT  (Ihimsdv  Klectrieity  Coiiiinittco  rceoimnends  an  exiienditnre 
of  £41  (100  on  e.\tension.s  at  the  eleetrieity  works. 

'I'aunton  Corporation  has  applied  for  sanction  to  a  loan  of  £1  000  for 
metei-s  for  200  new  houses  whieli  aiv  being  built. 

WoRCKSTKK  Corjioration  has  deeided  to  adopt  eleetrie  lifililiof.'  for 
150  new  nuinieipal  houses. 

Man.skiki.h  t'ouneil  has  inerea.wd  the  charge  fur  eleetrieity  to  lOd. 
l«'r  unit.     The  pn'war  rate  was  -Id.  |K'r  unit. 

Ukofokd  ('oi'j)oration  is  able  to  reduce  the  charge  for  electric  current 
for  lighting  and  power  by  a  halfpenny  per  unit. 

C.^r.i.isi.K  Klectrieity  Coninnttee  has  instructed  the  KIcetriial  Kngineer 
(Mr.  C.  \V.  Salt)  li>  report  cm  the  co.st  of  the  proposed  new  electricity 
station. 

KuiMU'ROH  Klectrieity  tVininiittee  has  been  authorised  to  accept  ten- 
ders for  the  erection  of  a  .substation  at  C'owgate  at  an  estimated  eost 
of  £10.000. 

In  order  to  be  able  to  supply  electricity  in  Bki.I'KH  and  Hkaoec  the 
Derbyshiiv  and  Nottinghanisliire  Eleetrie  Power  Company  has  applied 
for  a  sjiecial  ordei-  to  the  Klectrieity  C'ommissioneis. 

.-Vvi.Ksiu'RV  ('or|ioration  has  iveeived  sanction  to  a  loan  of  £6  074 
for  the  supply  of  electricity  to  the  new  houses  which  aie  being  elected 
under  tlie  Council's  housing  scheme. 

.Stki'NKV  (London)  Borough  Council  has  taken  up  a  loan  of  £25  000 
for  the  electricity  undertaking  from  the  Hearts  of  Oak  Benefit  Society 
at  7  per  cent,  per  annum.  re])ayable  within  20  y^eais. 

The  Stai.vuhiuok,  Hvde,  Mosslky  and  Uukinfiklii  .Joint  Klee- 
t  ricity  Board  have  made  a  slight  reduction  in  the  eost  of  electrical  current 
supplied  to  mills  and  other  large  consumers,  and  it  is  hoped  to  make 
a  further  reduction  shortly. 

Bi.ACKi'ooL  General  Purposes  Committee  liave  rejected  a  recommenda- 
tion to  increase  the  salaries  of  heads  of  departments,  including  Mr.  Chas. 
Fumess,  electrical  engineer  and  the  tramway  manager,  t<»  £1  500  per 
annum,  as  it  was  felt  that  the  present  was  an  inopportune  time  to  grant 
incn'ases. 

.Act'UIN(;TON  Corporation  recently  a]>]tliid  for  panctit-nto  loiK.w  large 
sums  of  money  for  CNtensions  of  the  electricity  woiks.  I  ut  en  thei.dvite 
of  the  Klectrieity  Commissionei-a  Blackburn  Corporation  is  to  be 
approached  to  see  if  a  suj)jily  in  bulk  can  be  obtained  on  the  comple- 
tion of  the  whitekirk  generating  station. 

Maidstone  Corporation  has  increased  the  salaiy  of  the  Electrical 
Engineer  (.Mr.  E.  E.  Hoadley).from  £791  to  £835  per  annum,  the  scale 
of  tlie  Associated  Municipal  Electrical  Engineers.  The  Corporation 
proposes  to  extend  and  reorgani.se  the  sujiply  mains  in  the  Postley-road 
district'at  a  cost  of  £1  543. 

Islington'  (London)  Borough  Council  has  made  a  further  increa.se 
in  the  price  of  electrical  energy  as  follows  :  Units  at  Id.  or  under, 
a  further  increase  of  30  ])er  cent.,  making  1.50  per  cent,  over  pre-war 
prices  ;  units  above  Id.  a  further  increase  of  30  per  cent.,  making  100  per 
cent. 

Notice  is  given  by  the  Electricity  Commissioners  that  the  date  for 
making  representations  regarding  the  delimitation  of  the  Sot  ^H-^^  est 
Midlands  Electricity  Di.stkict  and  for  submitting  schemes  for  the 
better  organisation  of  electricity  supply  has  been  extended  until  the 
."loth  June.  The  date  for  the  East  Midlands  Electricity  District 
has  also  been  extended  to  July  30. 

Proposals  are  imder  discussion  for  taking  over  the  Queen's  Ferry 
generating  station  by  Chester  Corporation  and  by  Hawarden  Urban 
Council  from  the  War  Office,  and  for  the  supply  of  electricity  in  bulk  to 
Chester  and  in  the  industrial  Deeside  area  between  the  city  andConnah's 
Quay.  The  terms  of  the  War  Office  include  an  agreement  for  two  yeais, 
subject  to  twehc  months'  notice  on  eitherside.  and  all  expcndituro  neces- 
sary to  make  the  supply  available  must  be  tx)nic  by  the  local  authorities. 
The  cost  of  generating  electricity  has  been  estimated  at  1.88d.  per  unit. 
Hawarden  Council  have  ap|>lied  for  an  extension  of  the  area  coveted  by 
their  Provisional  Order  of  1VU4,  and  there  is  a  pro.speet  of  cooperation 
between  the  Chester  and  Hawarden  authorities  in  working  the  scheme. 

An  cne|uiry  was  held  at  WtiKiNC.  last  week  into  the  application  of  the 

Woking  Electric  Supply  Company  for  authority  to  increase  the  maximum 

price  of  electric  eurient  from  9d.  to   Is.  2el.   per  unit.     In  support  of 

the  application  the  seeretaiy  (Jlr.   E.   G.   Nicholson)  saiel  the  eost  of 

generation    and   distribution    had   increaseel   greatly   since    1014.     This 

year  the  cost  of  coal  per  unit  woulel  be  1-73<1.,  comi)areel  with  0-875el. 

in  1914.     Oil,  rates  anel  insurances  hael  all  increaseel,  arel  the  installation 

of  new  plant  would  increase  the  item.     The  total  cost  per  unit  solel  in 

1914  was  2-017d.,  in  1920  3075d.,  and  in  HI21  it  wimld  be  3-8d.     The 

margin  of  re'ceipts  over  expenditure  in   1914  was   1973d.;    in   1920  it 

fell  to  l-375el.,  anel  in  1921  it  would  be  0-870d.     There  had  been  a  eiistinet 

falling  off  in  <tutput  since  last  autumn.      Since  the  beginning  eif  the  current 

year  there  had  been  a  elecrease  of  over  OtJ.OOO   units  in   out]jut.     The 

average  orelinary  dividend   paid   since   the   inception   of  the   company 

was  2|  per  cent.     The  company  had  always  had  power  to  charge  up  to 

8(1.,  but  for  many  years  only  (id.  was  charged.     Under  the  temporary 

increaseel  charges  the  maximum  was  raised  to  9el.,  which  they  were  now 

charging.     Though  they  were  now  asking  for  a  maximum  of  Is.  2d.  a 

uirit  they  only  inteneleel  to  charge  lOd.      They  merely  elcsircel  the  jjower 

to  make  a  further  increase  in  case  of  cmergenc^y. 


Imperial  and  Foreign  Notes. 

A  lirv  occurrcel  recently  at  the  Nnii.i.  (Victoria)  ilccti  i<ity  works,  the 
plant  being  totally  ele'stroyed. 

I'liHT  CYe;NKT  (Tasmania)  Council  has  deiielcel  to  put  down  a  steam- 
driven  electric  generating  ]]laiit. 

The  annual  report  eif  the  IrswKii  Ki.K.cTKK'  Si  iti.y  CoMrANV 
((^uee'nsland)  shows  a  profit  of  £1  320. 

EcHiCA  (Victoria)  Council  has  engaged  Mr.  (i.  VV.  Stewart  to  report 
on  an  electric  supply  scheme  for  the  tetwn. 

A  loan  of  £00  000  is  to  be  raised  f<jr  the  erection  of  (Icctric  jiower 
transmission  lines  at  SrRiNeiS-ELLE.SMKRE  (N.  Z.). 

PiCTON  (N.S.W.)  Council  has  decided  to  erect  an  electric  sujiply 
station.     It  is  ho|)eei  to  supply  energy  at  lid.  per  unit. 

Stawei.l  (\'ietoria)  Ce)uncil  has  aelopteel  a  scheme  of  electric  8U])i>ly. 
The  estimated  cost  of  the  ))lant  and  eeiuipment  is  £14  300. 

Benalla  (Victoria)  Shire  Council  has  aelopteel  a  scheme  of  electric 
supply  estimated  to  cost  £12  525,  anel  prepared  by  Messrs.  Christie  & 
Gardiner. 

AicKi.ANl)  (N.  Z.)  City  Council  has  been  authorised  to  borrow 
£500  000  for  extensions  to  the  city  electricity  works  and  the  erection  of 
electric  lines  at  Waiwera. 

At  the  lead  sulphate  works  establishe'el  at  Launceston  last  year, 
mainly  in  consequence  of  the  cheaj)  suji})ly  of  electrical  energy  from  the 
Tasmanian  Government  hyelro-eleetric  undertaking,  an  exix'riment  was 
made  recently  in  the  frodiction  ok  metae.i.ic  lead  from  Galena. 
The  electric  furnae-e  useel  will  not  be  adcejualc  feir  the  production  of  the 
metal  on  a  large  scale,  but  the  manager  of  the  works  (.Mr.  Jas.  Gitsham) 
states  that  the  Galena  can  be  treated  by  the  eleetrie-al  process  at  a  cost  of 
£3  per  ton,  whereas  if  it  were  sent  to  the  mainland  to  ije  treateel  the  cost 
woulel  be  about  £11  a  ton. 

Reports  on  the  Development  of  Hydro-ki.ectric  Supi'ly  anel  the 
introduction  of  electric  traction  on  the  (Jovernment  railway  have  been 
presented  to  the  Jamaican  LEeiiSLATiVE  Council,  and  will,  it  is  stated, 
be  consielered  this  year.  The  first  rejiort  is  by  Mr.  H.  Howard  Hum- 
phreys, who  estimates  the  cost  of  the  hydro-electric  works  at  £420  000  : 
and  the  seconel  by  Messrs.  Pi-eecc,  Careiew  anel  Rider,  whei  recommend 
that,  in  the  first  instance,  three  power  stations  of  7  280  kW  each  should 
be  erected.  These  woulel  supply  energy  for  inelustrial  power  and  for 
lighting,  as  well  as  for  ))um])ing  and  irrigation.  At  present  the  loco- 
motives e'einsume  about  20  000  tons  of  coal  per  annum,  which  costs  about 
£145  000,  anel  it  is  estimated  that  electric  traction  would  mean  a  total 
saving  e)f  £102  000  a  year.  Messrs.  Preeee,  Cardew  &  Rieler  are  con- 
vinceei  that  the  rivers  investigated  will  give  suffieient  power  to  ojjcrate 
the  railways  and  leave  a  considerable  margin  for  industrial  power  and 
lighting. 

Marconi's  Wireless  Telegraph  Company  has  increaseel  the  Rates  for 
Press  Telecrams  to  and  from  New  York  to  3Jd.  a  word. 

The  United  States  Department  of  Commerce  announces  that  the 
erection  will  shortly  be  begun  of  a  Wireless  Station  at  Shanc:hai 
by  the  American  Federal  Telegraph  Company,  and  it  is  anticipated  that 
the  work  will  be  complcteel  within  18  months.  It  is  also  proposed  to 
establish  additional  stations  at  Peking,  Kharbin  and  Canton. 

By  agieenient  with  the  Peruvian  Government.  Marconi's  Wiieless 
Telegraph  Company  will  take  over  on  May  1  and  opeiate  for  25  years 
the  Postal.  Telforaphic  and  Wireless  services  of  Peru,  receiving 
as  remuneration  5  per  cent,  of  the  gross  receipts  and  SO  per  cent,  of  the 
annual  profits.  Sir  William  Stingo,  late  Enginecr-in-Chief  of  the 
British  Post  Office,  who  was  commissioned  by  the  Company  to  examine 
the  Peruvian  postal  anel  telegraph  situation,  has  accepted  the  position 
of  Chief  of  the  De^iartment  on  behalf  of  the  Marconi  Comjiany. 

In  Pei-u  there  are  9  000  miles  of  telegraph  communications,  some  at 
a  height  of  10  000  ft.,  notably  where  crossings  are  maele  of  the  Andes, 
anel  of  the  42  000  000  odd  words  telegrapheel  annually  a  considerable 
percentage  has  con.sisted  in  the  past  of  traffic  for  Government 
Departments,  which  has  been  handled  without  payment.  The 
concession  inclueles  the  exclusive  operation  of  all  international  wireless 
telegraph  stations  within  the  republic,  the  exclusive  right  to  erect  any 
further  wireless  station  that  the  Company  may  think  necessary  and  also 
the  exclusive  usufruct  in  all  Peruvian  telephone  services,  except  the 
few  local  ones  already  existing.  It  is  believed  that  the  modernisation 
of  the  Peruvian  Posts  anel  Telegiaphs  anel  their  operation  by  a 
eommercial  com])any  will  lead  to  a  remunerative  business,  and  that 
with  the  wieier  use  of  wireless  telegraphy  an  immense  incirasc  in  traffic 
will  be  i-eeorded; 

Institution  Notes. 

The  .\nnual  (ieneral  Meeting  of  the  Klectrk  ai.  Trades'  Benevc^lknt 
Institution  will  be  helel  at  2.30  p.m.  on  Monday,  April  25th,  at  the 
e)ffiees  of  the  Cable  Makers'Association,  Sarelinia  House,  Sarelinia  Street, 
I^ondon,  W.C.2,  to  receive  the  report  of  the  Committee  of  Management, 
and  to  pass  the  accounts  anel  balance  sheet.  A  proposed  alteration  in 
the  rules  will  also  be  discussed. 

The  Autumn  Meeting  of  the  Institute  of  Mktals  will  be  held  in 
Birmingham  from  September  21  to  23,  this  being  the  first  time  since  the 
formation  of  the  Institute  since  1908  that  a  return  \-isit  has  been  paiel 
to  a  provincial  city.  The  arrangements  are  in  the  hands  of  a  committee 
of  which  Dr.  H.  W.  Brownsdon  is  chairman,  anel  the  programme  will 
include  a  reception  by  the  Lorel  Mayor  of  Birmingham,  \isits  to  the 
L'niversity,  works  and  other  i)laccs  of  interest  in  the  neighbou'-hood. 
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Miscellaneous. 

Volunteers  may  be  loiiuired  fur  running  small  petkol-electeic 
LIGHTING  SETS.  Those  interested,  and  with  the  necessary  experience, 
should  apply  to  >Ir.  H.  K.  Reed,  46,  Regency-street,  London,  S.W. 

The  memorial  to  the  late  Lord  Rayleigh,  F.R.S.,  which  is  being 
promoted  by  a  committee  of  Fellows  of  the  Royal  Society  and  members 
of  the  University  of  Cambridge,  will  take  the  fonn  of  a  plaque  containing 
a  medallion  in  Westminster  Abbey.  Up  to  present  between  £1  400  and 
£1  .500  has  been  subscribed.  The  medallion  will  bear  the  head  in  profile 
of  Lord  Rayleigh,  together  with  a  suitable  inscription. 

A  meeting  has  just  been  held  at  the  works  of  Messrs.  Waygood-Otls, 
Ltd.,  Falmouth-road,  London,  S.E.,  to  wind  up  a  fund  started  in  the 
early  days  of  the  war,  to  provide  assistance  for  employees  and  their 
families.  The  money  raised  by  collections  in  the  offices  and  works 
reached  £1  014,  which,  with  interest  on  investments,  allowed  of  a  dis- 
tribution of  £1  097  13s.  Assistance  was  given  to  wounded  men  and  to 
widows  and  orphans  of  those  who  fell  in  the  war.  The  expenses  of 
administration  were  only  £2  Is.  4d.  for  postage,  the  whole  of  the  work 
having  been  done  voluntarily  by  the  committee. 

It  is  amiounced  that  the  P.O.  authorities  will  make  an  experiment  in 
London  next  year  with  automatic  switching.  An  additional  exchange 
will  be  opened  in  the  City,  to  which  3,000  new  subscri  be  i-s  will  be  attached, 
and  if  the  experiment  proves  successful  it  will  be  extended  to  all  existing 
exchanges.  Since  1914  automatic  exchanges  have  been  in  operation  at 
Epsom,  Leeds,  Portsmouth  and  Newport  (Mon.),  but  the  London  experi- 
ment will  be  made  on  the  Western  Electric  C'ompany's  system. 

Li  Bulletin  No.  3  of  the  Sixth  International  Printing,  Paper, 
Stationery,  &c..  Exhibition,  which  is  to  be  held  at  the  Royal  Agri- 
cultural Hall,  London,  from  April  30  to  May  14  inclusive,  we  notice  that 
an  ELECTROMAGNETIC  REEL  BRAKE  ^vill  be  exhibited  by  Messis.  Witton- 
James,  Ltd.,  of  Hendon.  This  appliance  forms  a  synchronous  interlock 
between  the  press-driving  equipment  and  the  reel,  controlling  the  latter 
automatically  and  preventing  it  from  overrmining.  The  Company  also 
suijplies  electrical  power  plant  and  control  apparatus  for  jobbing  presses, 
stereo  and  other  plant. 

Last  week  conferences  on  wages  took  place  between  representa- 
tives of  the  Shipbuilding  Employers'  Federation  and  the  Federation  of 
Engineering  and  Shipbuilding  Trades.  On  the  first  day  the  question 
under  consideration  was  the  notice  given  by  the  employers  of  the  dis- 
continuance of  the  special  advances  granted  to  piece-workers  during 
the  war.  The  ^-onference  was,  however,  adjourned  for  a  fortnight  to 
enable  the  workmen's  representatives  to  review  the  serious  situation 
with  which  the  industry  is  faced.  The  men  consider  the  reductions 
range  from  40  to  60  per  cent.,  but  the  emiiloyers  contend  that  they 
only  amount  to  from  16  to  20  per  cent.  On  the  1st  inst  there  was  a 
conference  with  the  time-working  trades,  when  a  reduction  of  wages  was 
also  discussed.  The  men  have  now  appealed  to  the  Minister  of  Labour 
to  set  upon  Inquiry  Tribunal  to  investigate  the  matter. 

The  annual  rejjort  of  the  Industrial  League  and  Council  is  a 
record  of  useful  work  and  of  expanding  activities.  During  the  past 
twelve  months  all  the  great  manufacturing  centres  in  the  L^nited  Kingdom 
were  visited  by  representatives  of  the  organisation.  Active  branches  are 
in  operation  in  Manchester,  Leeds,  Birmingham,  Deptford,  Eastbourne 
and  Southwark,  and  committees  are  being  formed  in  Leicester,  Bristol, 
Portsmouth,  Coventry,  G!a.sgow,  Hartlepool,  Blackburn,  Walsall. 
Halifax,  Bedford  and  other  places.  The  number  of  meetings  held 
nin  into  four  figures,  and  a  great  variety  of  trade  and  industrial  organisa- 
tions have  appealed  to  the  League  to  provide  lecturers  on  industrial 
subjects.  At  fifteen  conferences  of  a  national  character  the  attendance 
included  700  employers,  60  employers'  associations,  800  trade  unionists, 
and  460  delegates  from  trade  unions,  representing  a  membership  of 
one  and  a  half  millions.  It  is  to  be  hoped  that  the  Industrial  League 
will  be  able  to  carry  its  work  still  further  and  will  receive  a  steadily 
increasing  volume  of  financial  and  active  support. 

The  NEW  telephone  rates  came  into  operation  on  the  1st  inst.,  when 
about  2,000  past  subscribers  in  London  were  affected.  On  various  dates 
between  now  and  the  end  of  June  the  notices  to  terminate  existing  agree- 
ments will  expire,  and  subscribers  witliin  the  metroijolitan  area,  number- 
ing about  180,000,  will  have  to  decide  whether  they  will  cease  to  make  use 
of  the  service  or  will  continue  on  the  new  scale  of  charges.  In  future 
subscribers  will  pay  a  cjuarterly  subscription  of  £2  2s.  6d.  if  their  premises 
are  within  two  miles  of  an  exchange,  and  a  fee  of  LJd.  for  each  local  call. 
The  late  Postmaster-General,  Mr.  A.  lUingworth,  has  admitted  that 
the  purpose  of  the  new  charges  is  to  raise  additional  revenue.  In  order 
to  raise  the  revenue  required  to  meet  expenses  in  1921-22,  an  all-round 
increase  of  67  per  cent,  would  be  needed,  and  if  this  principle  were  adopted 
more  than  half  the  existing  subscribers  would  incur  a  heavier  charge  than 
•  that  to  which  they  will  be  liable  under  the  new  tariff.  It  is  reported  that 
up  to  the  present  few  intimations  of  cUscontinuance  liavc  been  given,  and 
the  number  seems  likely  to  be  more  than  counterbalanced  by  fresh 
applications. 

Bankruptcies. 

The  first  meeting  of  creditors  of  Leslie  Philip  Howse  and  Geo. 
Harry  Bertram  Snell,  electrical  engineers,  6  and  8,  Duke-street. 
Margate,  will  take  place  to-day  (April  8),  at  68a,  Castle-street,  Canterbury 
and  the  jmblic  examination  on  April  30,  at  the  Guildhall,  Canterbury. 

A  i-eceiving  order  has  been  made  against  Robt.  Chas.  Jones,,  lately 
trading  as  Elect-Ma  Engineering  Company,  10,  Oledonia-street. 
King's  Cross,  London,  N.  The  fii-st  meeting  of  creditors  will  take  place 
on  April  13,  and  the  public  examination  on  June  3,  both  at  Bankniptc}-- 
buildings,  London,  W.C. 


Business  Items,  &c. 

The  offices  of  the  Oxford  Technical  Publications  have  been  removed 
to  1  and  2,  Bedford-street,  Strand,  London,  W.C.2.  Telegrams  ;  "  Oxy- 
moron, Westrand,  London  "  ;   Telephone,  Gerrard  4314. 

The  Sheffield  branch  office  of  Messrs.  Herbert  MoRpis,  Ltd.,  has 
been  removed  to  Montgomery-chambei's,  Hartshead,  Sheflfield.  The 
telegraphic  address  remains  "Comorris  Sheffield,"  and  the  telephone 
number  is  2400  Central.  In  their  new  offices  the  branch  will  be  able  to 
offer  better  service  in  the  aettlement  of  material  handling  problems. 

Messrs.  Alfred  Herbert,  Ltd.,  Coventry,  announce  that  their  tool- 
room has  been  kept  on  full  time  throughout  the  depression,  being  engaged 
on  tlie  manufacture  of  special  tools,  jigs  and  fixtures.  Arrangements 
have  been  made  whereby  it  vrill  be  possible  for  the  finn  to  undertake 
such  work  on  behalf  of  outside  firms  and  where  customers  have  drawings 
prepared  they  are  in  a  position  to  quote  short  tleliveries. 

Messrs.  Handcock  &  Dykes,  consulting  engineers,  11,  Victoria-street, 
Westminster,  S.W.I,  announce  that  Mr.  H.  W.  Handcock,  who  has  for 
several  years  past  taken  little  active  part  in  the  work  of  the  firm,  retired 
on  March  31,  thus  terminating  a  partnership  of  over  27  years.  The  firm 
will  be  carried  on  as  hitherto  under  the  old  name  by  Mr.  A.  H,  Dykes, 
assisted  by  Engineer-Lieutenant  W.  T.  Townend,  R.N..  and  the  existing 
staff. 

The  Bilbao  Works  of  the  Spanish  Company,  which  was  formed  about 
two  years  ago  by  Messrs.  Babcock  &  Wilcox,  Ltd.,  have  now  been 
completed  to  the  designs  of  Sir  James  Kemnal,  managing  director  of  the 
l^arent  company.  Recently  the  King  of  Spain  granted  a  private  audience 
to  Sir  James,  in  order  to  obtain  direct  information  concerning  the  new 
addition  to  the  engineering  resources  of  the  coiintry.  His  Majesty 
expressed  great  satisfaction  at  the  rapid  progress  made  in  the  completion 
of  the  works  and  on  being  able  to  comit  upon  British  technical  advice 
and  direction  in  such  an  important  engineering  enterprise. 

Gatalo^nes,  Price  Lists,  &c, 

A  leafict  relating  to  CJeekoduct  Conduits  and  porcelain  connecting 
blocks  has  been  issued  by  the  General  Electric  Company,  Ltd. 

We  have  received  from  the  Metropolitan  Vickers  Electrical 
Company,  Ltd.,  an  artistic  calendar  consisting  of  monthly  tear-off 
slips  for  12  months  from  April  1,  and  surmounted  by  an  attractive  picture 
of  a  beautiful  young  lady. 

The  1921  catalogue  of  tools  recently  issued  by  the  Globe  Pneumatic 
Engineering  Company,  1,  Victoria-street,  Westminster,  S.W.I,  is  a 
comprehensive  publication,  relating  to  tools  and  appUances  operated  by 
compressed  air,  which  are  being  used  in  engineering  operations.  The 
catalogue,  winch  consists  of  about  80  pages,  is  well  illustrated,  and  an 
index  facilitates  reference. 

A  well-illustrated  pamphlet  of  over  50  pages  has  been  issued  by  the 
English  Electric  Company',  Ltd.,  Queen's  House,  Kingsway,  I-ondon, 
W.C,  on  their  steam  turbines.  As  our  readers  know,  this  Comjiany 
controls  and  operates  the  Dick-Kerr,  the  Siemens,  the  Phcenix  Dynamo 
and  the  Willans  works,  and  from  the  point  of  view  of  equipment  and 
experience  tliey  are  in  a  jjosition  to  meet  all  possible  requirements  in 
turbines  and  electrical  machinery.  The  Company  can  supply  either 
impulse  or  reaction  types  of  turbine,  and  the  present  pamphlet 
commences  with  a  short  discussion  of  the  principles  of  both  types.  This 
is  followed  by  a  general  description  of  the  design  and  construction  of 
various  types  of  machine.  The  pamphlet  is  nicely  printed,  and  contains 
diagrams  and  sectional  views,  together  with  examples  of  standard 
machines  supplied  to  electricity  undertakings.  A  table  of  approximate 
dimensions  and  weights  of  standard  sets  is  given,  together  with  an 
enlarged  and  coloured  view  of  the  arrangement  plan  and  elevation  of  a 
20  000-kW  power  station  which  the  Company  is  equii^ping  for  a 
municipality  in  this  country.  The  station  contains  two  10  000-kW 
1  500-r.p.m.  turbo'-alternator  units,  and  is  designed  to  work  in  parallel 
with  a  small  existing  station.  The  pamphlet  also  includes  a  long  list 
of  generating  sets  ranging  from  18  7.50  kW  downwards,  suppUed  by  the 
Company  to  various  electricity  works  and  industrial  firms  in  this 
country,  the  British  Dominions  and  foreign  comitries. 

Personal  and  Appointments. 

Me.  Walter  Rutherford,  wliose  resignation  as  joint  managing 
director  of  the  English  Electric  Company,  Ltd.,  was  recently  announced, 
has  been  elected  a  director  of  the  Calcutta  Tramways  Company,  Ltd. 

Impdrtant  changes  in  the  CiovERNMENT  are  announced,  including  the 
resignation  of  the  position  of  Postmaster-General  by  Mr.  A.  lUmgworth, 
who  is  succeeded  by  Mr.  F.  G.  Kellaway,  M.P.  Mr.  Stanley  Baldwin, 
M.P.,  becomes  Pres'ident,  of  the  Board  of  Trade  ;  Sir  A.  Mond.  Bart., 
M.P.,  becomes  Minister  of  Health,  and  is  succeeded  by  the  Earl  of 
Crawford  and  Balearres  as  First  Commissioner  of  Works.  Sir  P. 
Lloyd-Greame,  K.B.E.,  M.P.,  is  to  be  Director  of  the  Overseas  Trade 
Department. 

The  G.UEENSEY  Telephone  Council  .have  appointed  Mr.  Ernest  Henry 
Bennett,  manager  of  the  States  Telephone  Department,  in  place  of  the 
late  Mr.  R.  McLean.  Mr.  Bennett  has  had  20  years'  experience  in  tele- 
phone engineering.  He  was  apprenticed  to  his  uncle,  Mr.  A.  B.  Bennett 
the  States  Telephone  Department's  Engineer-in-Chief,  and  subsequently 
had  three  years  with  the  Portsmouth  Corijoration  Telephone  Department 
as  Inside  inspector,  and  then  three  years  with  the  Brighton  Corporation 
Telephone  epartment  as  Test  Room  Lispector.  Subsequently  Tie  was 
five  years  with  tlie  Post  Office,  and  for  the  last  seven  years  he  has  been 
Engineer  to  the  Oriental  Telephone  Company  at  Singapore. 
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Tenders  Invited  and  Accepted. 

The  municipality  of  Pbetorta  invite  tenders  for  the  supjily  and  pac- 
tion of  switehgcar.  Tenders  to  Bcputy  Town  Clerk,  Municipal  Offices, 
Pretoria,  by  i.'M  p.m.,  May  10. 

'I'lie  ('o%nnssiON'Eiis  OF  H.M.  Works,  &(•.,  reqniix'  temlei-s  by  April 
12  fcir  the  sni>ply  of  clcdrical  aciesaories.  Korins  of  tender,  from  the 
t'liMlnillir  iif  Supplies,    King  Charles-stn-et,   Westniinsler,  S.W.I. 

London  County  Council  requires  tcndera  by  April  18  for  about  5  500 
tons  of  standard  steel  giixler  tram  rails,  lipJess  track  rails  and  guard  rails, 
&c.  Form  of  tender  from  the  Chief  Engineer,  County  Hall,  Spring 
Gardens,  S.W.I. 

The  time  for  tendering  for  the  teleplione  switchboards  I'equired  by 
the  Postmaster  fieneral's  Department,  .MklboI'HNE  (Sehedide  No.  I  G70) 
has  been  extended  fnmi  li'th  .Vpril  to  :!lst  May.  Spccitications  can  be 
seen  at  the  Department  of  Overseas  Trade,  .'55,0^1  Queen-street,  S.W.I. 

The  Victorian  Governmknt  R.\ilw.4ys  invite  tenders  for  the 
supply  and  deliveiy  of  12  miles  of  2-eore,  lead-sheathed,  wire-armoured 
2  200  \'.  cable  (.section  of  each  core,  0-01.1  square  in.).  Tenders  to 
the  Victorian  Railway  Commissioners,  Spencer-street,  .Mell)c)urne,  by 
May  4.  Local  rcpivsentation  is  essential.  Specification  at  the  Depart- 
ment of  tiverseas  Trade,  35,  Old  Queen-street  (Room  59),  S.W.L 

Tendei-8  are  invited  for  the  supjily  and  installation  of  the  machinery 
for  the  electric  power  station  for  I  lie  low  districts  of  the  South  Zone  of 
the  .Aroextink  Fkdekai.  Caimtal.  C'omlilions  may  be  seen  in  the 
Technical  Diirctor's  office,  Calle  I'harcas  I  S4().  Buenos  .\ircs.  Tenders 
to  the  secretary  of  the  Diivction  (General  of  Sanitary  Works,  Buenos 
Aires,  .June  3. 

Belfast  Corporation  invite  tenders  for  the  manufacture  and  erection 
at  the  new  Harbour  power  station  of  e.\tra-high  pressure  and  low  pressure 
switchgear.  Specifications  frf>m  the  consulting  engineers,  Messrs. 
Preece,  Cardew  &  Rider,  8,  Queen  .-Vnne's  Gate,  Westminster,  S.W.L,  or 
the  city  electrical  engineer,  Mr.  T.  W.  Bloxam.  Tenders  to  the  Town 
Clerk's  Office,  City  Hall,  Belfast,  by  April  25. 

In  regard  to  the  tenders  required  by  the  Victorian  (Jovernment 
Railways  for  12  miles  of  two-core  lead-shcathcd.  wire  armoured 
2  200-V  cable,  H..M.  .Senior  Trade  Commissioner  in  Australia  states  that 
the  Department  is  prepared  to  give  consiileration  to  alternative  offers 
for  cable  with  the  section  of  each  eoi-e  0-0145  S((.  iif.  in  lieu  of  0015  as' 
originally  specified.  Tenders  to  the  Victorian  Railway  Commissioners, 
Spencer-street,  Melbourne,  by  .May  4.  Sjiecitications  are  available  at 
the  Department  of  Overseas  Trade,  35,  Old  Queen-street,  .S.W.  1. 

Tenders  are  invited  in  connection  with  the  electrification  of  the  Cape 
Town-Simonstows  and  Durban-Pietermaritzburo  Railways,  for 
the  supply  of  turbo-alternators,  boilers,  condensing  pfant,  passenger  and 
freight  locomotives,  motor  coaches  and  undcrframes,  motor  bogies, 
electrical  equipment  of  coaches,  sub-station  equipment  and  transformers. 
Specifications  and  forms  of  tender  from  the  High  Commissioner  for  the 
Union  of  South  Africa,  or  the  General  Manager,  Johannesburg.  Fur- 
ther teclmical  information  can  be  obtained  from  the  consulting  engin- 
eers, Messrs.  Merz  &  McLellan,  .S2,  Victoria-street.  London.  S.W.L 
Tenders  to  the  High  Commissioner  by  May  3. 

Tenders  are  also  invited  for  the  overhead  equipment  of  permanent 
way  and  overhead  transmission  lines,  switchgear  and  accessories 
and  track  bonds.  Specifications  and  forms  of  tender  from  the  High 
Commissioner,  Trafalgar-square,  London,  W.C,  or  from  the  General 
Manager,  Johannesburg,  anrl  further  teclinical  information  may  be 
obtained  from  the  consulting  engineei-s,  Messrs.  Merz  &  McLellan, 
32,  Victoria-street,  S.W.L  Tenders  to  the  High  Commissioner  bv  June  22 


London  Comity  Council  has  accepted  the  tender  of  the  Commercial 
Telephone  and  Electrical  Company,  Ltd.  (lowest  tender  received)  at 
£356  10s.  Od.  for  wiring  the  Bethnal  Given  Weights  and  Measures  Office 
and  Coroner's  Court.  Thirty-two  tenders  were  received,  the  amomit  of 
the  highest  being  £040. 

We  Icam  from  the  ""  Manchester  (Juardian  ''  Commercial  Supplement 
that  AicKLANi)  (N.Z.)  Council  has  accepted  the  following  tenders  : 
British  General  Electric  Company,  generating  plant,  £94  000:  British 
Thom.son- Houston  Companv,  ivmaindcrof  machinen-.  177  t'OO  :  Babcoek 
&  Wilcox,  boilers.  £S1  000.' 

.Sydney'  (N.S.W.)  Council  has  placed  a  contract  with  Messrs.  Babcoek 
&  Wilcox  for  four  boilers  at  actual  cost,  plus  15  per  cent.  The  estimated 
cost  (including  the  15  per  cent.)  is  £235  350,  but  for  every  ^d.  per  hour 
increase  in  the  basic  wage,  an  addition  will  be  made  of  1  per  cent,  to 
the  portion  of  the  contract  to  which  the  increase  applied.  For  in- 
creases in  rates  of  material,  freight,  &c.,  an  addition  will  be  made 
representing  the  extra  cost  involved. 

Stkpxey  (London). Borough  Council  recently  invited  offers  for  the 
annual  supply  of  cable,  but  only  the  following  thi-ec  firms  submitted 
complete  tenders :— W.  T.  Henley's  Telegraph  Works  Company, 
£28  406;  .Siemens  Bros.  &  Company,  £20  62!);  Callender's  Cable  .Jl: 
Construction  Company,  £30  580.  The  tender  of  the  Hackbridge  Cable 
Company  was  informal,  and  those  of  the  Mackintosh  Cable  Company  and 
Western  Electric  Company  and  W.  T.  Glover  &  Company  were  incom- 
plete. The  British  Insulated  &  Helsby  Cables  and  the  Ei'i field  Ediswan 
Cable  Works  did  not  submit  te.iders";  while  the  Pirelli-General  Cable 
Works,  St.  Helen's  Cable  Comjiany  and  the  India  Rubber,  CJutta  Peicha 
&  Telegraph  Works  Company  were  unable  to  tender.  The  contract 
has  been  secured  by  W.  T.  Henley's  Company. 


Companies*    Reports,    &c. 

The  Si'BMARiNi:  Cables  Trust  gives  notice  that  the  coupon  due  on 
the  15th  inst.  will  be  paid  by  Messrs.  Glyh,  Mills  &  Company,  07,  Lombard 
street,  E.G. 

The  MoND  Nickel  C'omi-any,  Ltd.,  is  making  an  issue  of  £1  300  000 
eight  iicrcent.  mortgage  dcbentuii'  at  £98  per  cent.  Of  the  total  amount 
t.VH)  t)0()  is  to  be  offered  to  the  holders  oil  the  500000  6  per  cent,  re- 
deemable debenture  stock  in  exchange  for  their  ])resent  holdings. 

The  drectoi-s  of  the  Isle  of  Wiciit  ?>i.e(Tric  Lr(;iiT  and  Power 
Company,  Ltd.,  have  declared  a  dividend  of  five  ])er  cent,  on  the  jirefcr- 
errce  shares  for  the  year  ended  .April  30,  1918.  A  sum  of  £2  500  has 
been  jilaced  to  reserve,  £5  000  to  renewal  fund,  and  £558  carried  fonvard. 

For  the  quarter  ended  March  31,  the  Anolo-American  Telegraph 
Company.  Ltd.  has  declared  an  interim  dividend  of  fifteen  shillings  per 
cent,  on  the  ordinary  and  £1  10s.  per  cent,  on  the  preferred  stock,  less  tax 

The  following  companies  will  be  struck  off  the  Reoister  of  Joint 
Stock  Co.mpanie.s  unless  cause  to  the  contrary  is  shown  before  June  18. 
A.  B.  Vibro  &  Domestic  Electrics,  Derby  Day  &  Night  Sign  Company, 
Feltham  &  District  Electric  Lighting  Company,  Snyder  Electric  Furnace 
Company,  Wholesale  Battery  Company.  > 

The  1920  accounts  of  the  Llanelly  &  District  Electric  Liohtino 
it  Traction  Company,  Ltd.,  show  a  balance  of  £15  975.  After  pro- 
viding for  debenture  charges  and  placing  £2  .500  to  general  reserve 
and  renewals  account,  the  board  recommend  a  dividend  of  7  per  cent, 
for  the  year  on  the  ordinarj*  shares,  carrying  forward  £1  341. 

The  i)rofit  of  the  Tyneside  Electrical  Development  Company, 
Ltd  ,  for  the  year  eniled  Jan.  31  is  £3  534,  and  with  £849  brought  in  the 
total  is  £4  3S3.  A  further  dividend  at  rate  of  6  jjcr  cent.  \kt  annum  on 
preferred  (n'dinary  shares,  making  (i  per  cent,  for  year,  is  recommended, 
carrying  fonvard  £1  383.  No  return  has  been  received  on  the  company's 
investment  in  the  Tyne  Electric  .Steel  Foundries,  Ltd.  Owing  to  the 
general  fall  in  values  of  investments,  the  directors  do  not  recommend 
any  dividend  on  the  deferred  ordinary-  share's. 

During  1920  the  Bromley  (Kent)  Electric  Light  and  Power  Co.m- 
PAXY',  Ltd.,  report  that  the  connections  increased  from  5  1 1 1  to  5  479  kW. 
The  year's  gross  profit  was  £12  611  compared  with  £10  479  in  the  pre- 
vious year;  and  after  jjaymcnt  of  debenture  interest  and  tnistee.s'  fees, 
&c.  (£3  012)  and  adding  £1  446.  brought  forward  the  balance  is  £11  045. 
The  directors  recommend  payment  of  a  tbvidend  at  the  rate  of  6  per 
cent,  for  the  year;  that  £1  230  10s.  be  jilaced  to  renewal  reserve  and 
£4  000  to  general  reserve.  lea\ing  £1  314  10s.  4d.  to  be  carried  forward  to 
the  next  accoimt. 

At  the  recent  meeting  of  the  Newjiarket  Electric  Light  Com- 
pany, Ltd.,  it  was  reported  that  during  the  ))a,st  year  the  equivalent 
of  3  241  33-W  lamps  had  been  connected,  making  the  total  connections 
38  933.  The  gross  profit  was  £2  953  agaist  £2  351.  Deducting  debenture 
interest  (£710),  and  adding  £303  brought  fonvard,  the  balance  was 
£2  546.  The  directors  recommended  a  dividend  of  3  per  cent.,  that 
£1  500  be  carried  to  reserve  for  renewal  of  plant  and  that  the  balance 
(£249)  be  carried  forward.  The  chairman  (Mr.  .1.  C.  Wigham)  stated 
that  last  sjiring  they  were  allowed  to  increase  the  charge  from  8d.  to 
8id.  per  unit,  but  since  an  increase  of  lid.  per  unit  had  been  sanctioned. 
If  they  had  to  lay  down  the  plant  at  present  it  would  be  impossible  to 
make  the  Company  pay  under  2s.  ))er  unit  ;  and  as  it  was,  they  ought 
to  have  another  2id.  jicr  unit  to  make  the  concern  a  success. 

Mr.  P.  C.  N.  Peddar,  who  presided  over  the  annual  meeting  of  the 
East  Anglian  Electricity,  Ltd.,  last  week,  stated  that  the  directors 
projiosed  to  pay  a  dividend  of  9  per  cent,  on  the  ordinary  shares  and  18 
per  cent,  on  the  workmen's  shares,  less  tax.  That  was  the  highest 
dividend  so  far  proposed  on  the  ordinarY'  shares,  but,  as  the  ordinary 
shareholders  had  received  a  25  per  cent,  bonus  distribution,  it  really 
represented  ll|  per  cent.  The  accounts  for  the  last  nine  months'  work- 
ing enabled  him  to  [jrophesy  that  a  dividend  of  at  least  9  per  cent,  would 
be  advised  by  the  directors  out  of  the  profits  of  the  current  j'car.  Al- 
though in  more  speculative  concerns  even  large  dividends  might  be  paid, 
in  his  opinion  a  moderate  payment,  such  as  that  projiosed,  was  ample 
for  a  business  which  was  building  up  capital  assets  and  developing  the 
industrial  value  of  East  Anglia.  They  were  now  supplying  electricity 
in  seven  towns,  and  their  revenue  had  increased  year  by  year.  Their 
revenue  for  the  twelve  months  ending  Decembej-  31  last  was  50  per  cent, 
more  than  for  the  previous  year.  That  rajiid  growth  of  the  business  was 
conclusive  evidence  that  the  efforts  of  the  Company  in  the  supplj-  of 
chea])  electricity  in  rural  areas  had  been  financially  successful,  and  were 
appreciated  by  the  inhabitants.  In  Braintrce,  where-  the)-  had  only 
recently  organised  a  supply,  the  Council  had  given  their  support  by 
entering  into  an  agreement  for  increased  facilities.  The  invitations 
from  other  towns  to  the  Company  to  extend  its  beneficent  influence  to 
them  w»arranted  a  further  issue  of  capital.  The  Company's  assets  had 
recently  been  valued  by  Mr.  W.  H.  Patchell,  who  spoke  in  verj-  satis- 
factory' terms  of  the  condition  of  their  plant  and  machinery.  The  work- 
men's shares  had  been  appreciated  by  the  employes,  and  all  the  shares 
authorised  had  been  applied  for,  and  were  now  being  purchased  at  a 
IJre'inium.  In  view  of  the  increase  in  the  Company's  business  and  the 
much  wider  area  covered,  the  directors  had  created  local  advisorj'  com- 
mittees, who  could  advise  the  directors  regarding  extensions  and  altera- 
tions required  for  improved  .service.  Committees  had  been  formed,  for 
the  Stour  Valley  and  Gipping  Valley,  wliile  Committees  for  Waveney 
\'allev  and  the  Braintrec  and  Withain  Area  were  in  course  of  'ormation. 
The  Directors  were  inviting  subscriptions  for  a  new  issue  of  yO  000  shares. 
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Ne'w  Companies. 

Tlie  following  list  is  coiiipiled  from  inforniation  supplied  to  us  by 
Messrs.  Jordan  &  Sons,  Ltd.,  Company  Registration  Agents,  Chancery- 
lane.  London,  W.C.2  :  — 

AQUA  ELECTRIC  COMPANY,  LTD."  (173  740).— Reg.  Mareh  17,  capital 
£8  UOO  in  £1  shares,  to  carry  on  business  of  electrical,  gas  and  water 
engineers.  Directors  :  A.  S.  Dorsey,  A.  S.  Haxton  and  E.  F.  Spencer. 
Reg.  office  :    168,  Regent-street,  W. 

COX  &  GODSHAW,  LTD.  (173  791).— Reg.  March  19,  capital  £1  000 
in£l  ord.  shares, to  carry  on  business  of  woodworkers,  builders,  painters, 
electrical  and  mechanical  engineers.  Directors  :  W.  B.  Carter,  S.  M. 
Cox  and  L.  ('.  Godshaw.  Reg.  office  ;  12.  Sussex-place,  South  Kensing- 
ton, S.W. 

GILBERT  GILKES  &  COMPANY,  LTD..  (173  768).— Reg.  March  18, 
capital  £36  200  in  £1  shares,  to  acquire  and  carry  on  business  of  civil, 
mechanical  and  electrical  engineers.  Directors  :  N.  F.  Wilson,  E. 
Crewdson,  R.  W.  Pennington  and  W.  M.  Harris.  Reg.  office  :  Canal 
Iron  Works,  Kendal,  Westmorland. 

D.  0.  WILLIAMS  &  COMPANY,  LTD.  (173  806).— Reg.  Mareh  21. 
capital  £2  000  in  £1  shares,  to  acquire  and  carry  on  business  of  electrical 
engineers,  installation  and  general  contractors.  Directors  :  (J.  T- 
Davies  and  W.  M.  Wilson.  Reg.  office  :  High-street,  Clydach,  Glam- 
organ. 


Benn  Brothers  Journals. 


Some  Feattres  of  the  Current  LssrE.s. 

"  Cabinet  Maker  "  :  "  X'"urniture  Exhibition  "  ;  "  Measured  Drawings 
of  Furniture  at  South  Kensington  ""  ;   and  "  American  Carpet  Tariff." 

"  Chemical  Age  "  :  "  British  Dyestutfs  Policy  "  ;  "  French  Potash 
Plans  for  England  "  ;  and  "  Chemical  Interests  in  the  Key  Industries 
Bill." 

"  Farm  and  Home  "'  :  '"  Legal  Aspects  of  the  Agricultural  Act  "  ; 
"  Mechanical  Potato  Lifters  "  ;    and  "  International  Tractor  Trials.'' 

"  Fruit-Orower "  :  '"  The  Consumers'  Fourteen  Points,"  by  E.  J. 
P.  Benn  ;  ""  Control  of  the  Onion  Fly  "  ;  and  "  SjTionyms  in  Potato 
Culture." 

"  Gardening  Illustrated  "  :  "  Camellias  "  ;  "  Some  Attractive 
Honeysuckles  "  ;    and  "  Seasonable  Chrj'santhemum  Notes." 

"  The  Gas  World  "  :  "  Valuation  of  Scottish  Gas  Undertakings  for 
Local  Rating  Purposes "  ;  "'  British  Commercial  Gas  Association 
Conferences  at  Tunbridge  Wells  and  Truro  "  ;  and  Presidential  Addi-ess 
before  the  Southern  Association  of  Gas  Engineers  and  Managers,  by 
J.  Wesley  Whimster. 

"  Hardware  Trade  Journal  "  :  "  Holding  Work  in  the  Bench  Vice  "  ; 
"  The  Cost  of  Light  Castings  (II.)  "  ;  and  "  Apparatus  for  Hedge 
Clearing." 


Prices  of  Metals,  Chemicals,  &c. 

TuE.SDAY,  April  5. 

Copper — •  Price.  Inc.  Dec.. 

Best  selected per  ton  £69   10     0  —  £10     0 

Electro  Wirebars      ...       „  £73  10     0  £0  10     0  — 

H.C.  wire,  basis    per  lb.  Os.  lli^d.  Os.   Ad.  — 

Sheet ,  Is.  OJd.  Os.  Jd.  — 

Phosphor  Bronze  Wire  {Telephone) — 

Phosphor-bronze  » 

wire,  basis    „  Is.     3rsd.  Os.   isd.  — 

Brass  60/40— 

Rod,  basis    „  Os.     8^d.  —  — 

Sheet,  basis   ,,  Is.     l|d.  —  — 

Wire,  basis  ,,  Is.     IJd.  — ■  — 

Pig  Iron — 

Cleveland  Warrants    .    per  ton  £7   1.5     0  —  — 
Galvanised         steel 

wire,basis  8  SWG            „  £29     0     0  —  — 

Lead    Pig — 

English     „  £20   lo     0  —  £0   15     0 

Foreign  or  Colonial  ...       „  £19     7     6  —  £0   17     6 

Tin- 
Ingot , ,            £154     5    0  —  £11   10  0 

Wire,  basis  per  lb.  2s.     2d.  —  Os.     IJd. 


Copper  Sulphate. — Per  ton  £32  lOs. 
Boric  Acid    (Crystals). — Per    ton 

£74. 
Sodium  Bichromate. — Per  lb.  7^d. 
'Sodium  Chlorate. — Per  lb.  Dd. 


Salammoniac. — Per  cwt.  75s. -70s. 
Sulphur  (Flowers).— Ton  £13  10s. 
,,      (Boll-Brimstone). — Per  ton 
£12  10s. 
Sulphuric    Acid    (Pyrites,  168)°.— 
Per  ton,  £9  17s.  6d. 
Rubber. — Para  tine,  lid.;  plantation  Ist  latex,  ll|d.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubb?r  pri  ei  by  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  Gi  8,  Bouverie  Street,  London,  E.C.  4.  Telegrams  : 
Benbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  line-t). 

The  subscription  to  "The  Electrician"  is  £.2  '2  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Pates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  pfuUicalion, 


Forty  Years  A^o. 

(The  Electrician,  April  9,  1881.) 

Mr.  W.  H.  PRiiECE. — We  arc  glad  to  be  able  to  announce  that  Mr. 
W.  H.  Preece,  M.I.C.E.,  Electrician  of  the  Post  Office  Telegraphs 
Department,  has  been  elected  a  Fellow  of  the  Royal  Society. 

The  Electric  Railway  at  Berlin. — A  telegram  from  Berlin,  dated 
Wednesday  night,  says  :  "  The  trial  trip  on  the  Electric  Railway  from 
Lichterfelde  to  the  Central  Cadet  Institution  was  successfully  ])erfonued 
this  morning.  Messrs.  Siemens  &  Halske  have  accomplished  a  complete 
triumph." 

The  Society  of  Telegr.aph  Engineers  and  of  Electrician.?. — 
Invitations  have  been  issued  by  the  President  and  Council  of  this  Society 
for  a  conversazione  in  honour  of  Professor  Helmholtz,  to  be  held  on  Mon- 
day evening,  April  11th,  at  9  o'clock,  at  I'niversitj'  College,  Gower-street. 
The  library  and  entrance  hall  will  be  illuminated  by  the  electric  light. 

Electric  Light  for  Stdevry. — Is  Sudbury  to  have  the  honour  of 
introducing  the  electric  light  to  Suffolk,  as  a  means  of  lighting  pubhc 
streets  ?  At  a  recent  meeting  of  the  Town  Council  a  committee  reported 
that,  after  making  careful  inquiry,  they  found  that  the  lighting  of  the 
streets  of  the  town  by  electricity  would  cost  £260,  as  against  £360  for 
gas.  As  a  consequence  of  this  the  gas  company,  who  at  present  charge 
4s.  9d.  per  1,000  ft.,  are  thinking  of  reducing  the  price  to  4s.  Id. 


Arrangements  for  the  Week. 

FRIDAY,  April  8th  (to-day). 

Phy.sical  SociBTy. 

.5  p.m.  At  the  Imperial  College  of  Science,  South  Kensington, 
London,  S.W.  Papers  on  "  A  New  Registering  Microjjhoto- 
nieter,"  by  Dr.  W.  J.  H.  Moll  ;  "  The  Examination  of  the 
Structure  of  Crystals  in  the  form  of  Powder  by  Means  of  the 
lonisation  Spectrometer,"  by  Sir  William  Bragg,  K.B.E., 
F.R.S,  ;  and  "  A  Balance  Method  of  Using  the  Quadrant 
Electrometer  for  the  Measurement  of  Power,"  by  Mr.  H.  Parry 

SATURDAY.  April  9th. 

Birmingham  and  District  Electric  Club. 
7  p.m.      At  Grand   Hotel,   Colmore-row,    Birmingham.       Paper  on 
"  The  Supply  of  Electrical  Energy  in  Birmingham  and  Dis- 
trict," byj\lr.  F.  Forrest. 
'MONDAY,  April   Uth 

Institution  of  Electkical  Engineers. — Informal  Meeting. 
7  p.m.     At   the   Chartered    Institute   of    Patent   Agents,    Holborn. 
London,    W.C.     Discussion    on    "  Some    Characteristics    and 
Applications  of  Multispeed  A.C.  Motors,"  opened   by  Mr.   F. 
Creedy. 

Royal  Society  or  Arts. 
S  p.m.     At  John-street,   .^dclphi,    London,   W.C.     Cantor   Lecture 
on  "  Recent  Applications  of  the  Spectroscope  and  the  Spectro- 
photometer to   Science   and   Industry,"    by   Dr.    S.  J.    Lewis. 
(Lecture  I.) 
TUESDAY,  April   12th. 
Institution  of  Electrical  Engineers. — North  Western  Centre. 
7  p.m.     At  Engineers"  Club,  Albert-square,  Manchester.     Pajier  on 
"  Some  Recent  Developments  in  Steam  Turbine  Practice,"  by 
Mr.  K.  Baumann. 
Institution  of  Electrical  Engineers.  N. -Midland  Centre. 
7  p.m.     At  the  Metropole,  King-street,  Leeds.     Paper  on  "Some 
Developments  in  Multi-Speed  Cascade  Induction  Motors,"  by 
Mr.  F.  Creedy. 
Institution  of  Electrical  Engineer.s. — Scottish  Centre. 
7.30  p.m.     At  207,  Bath-street,  Glasgow.     Lecture  on  "Wireless," 
by  Dr.  .1.  Erskine-Murray. 
WEDNESDAY,  April   1 3th. 

Institution  of  Railway  Signal  Engineers. 
3  2>.m.     At  Midland  Grand   Hotel,   London,   N.W.     Resumed  dis- 
cussion on   "  Some  Problems  of  Track  Circuit  Lay-Out,"   by 
Mr.  W.  C.  Acheld. 

Institute  of  Costs  and  Works  Accountants. 
7  p.m.     At   the   Institute   of   Chartered   Patent   Agents,    Holborn, 
London,    W.C.      Discussion    on    "  The    Practice    of    Including 
Interest  on  Capital  in  Costs,"   by  Mr.  D.  L.   Moran  and  Mr. 
R.  J.  H.  Byall. 

Association  of  Engineers-in-Charge. 
7.30  p.rn.     At  St.   Bride's  Institute,  Bride-lane,  Fleet-street,  Lon- 
don, E.C.  4.     Paper  on  "  Oil  and  Colloidal  Fuel,"  by  Mr.  A. 
Arnold. 

Liverpool  Engineering  Society. 

5  p.m.     At  Colquitt-street,  Liverjjool.     Lecture  on  "  Salvage  Work 

in  Connection  with  the  Late  War,"  by  Commodore  Sir  Fred- 
erick W.  Young. 

THURSDAY,  April    14th 

Institution  of  Electrical  Engineers. 

6  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 

London,  S.W.     Paper  on  "  Magnetos  for  Ignition  Purposes  in 
Internal  Combustion  Engines,"  by  Mr.  E.  A.  Watson. 
FRIDAY,  April  15lh. 

Faraday  House  Old  Students"  Association. 

7  p.m.     At  the  Holborn  Restaurant,  Ijondon,  W.C.     Annual  Dinner. 

Institute  of  Metals. — Sheffield  Local  Section. 
~  30  p.m.     At  the  University,  St.  George's-square,  Sheffield.    Paper 
on  "  A  New  Non-ferrous  Electric  Furnace,"    by  Mr.   H.  A. 
Greaves. 
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Notes. 


Words  and  Deeds. 

ll'  by  till'  time  these  notes  are  published  a  settlement  lias 
been  achieved  in  the  miners'  dispute  it  will  be  in  spite  of  and 
not  because  of  the  speeches  and  w-ritings  that  have  been  cir- 
culated during  the  past  few  days.     Many  of  these  outpourings 
liave    been    fathered    by   those    who,    while    expressing    their 
intention  of'doinf;  all  they  can  to  bring  about  agreonient,  have 
certainly    not    allowed   their    words    to    emphasise    unduly 
this  excellent  policy.     In  general  these  pronouncements  have 
exhibited  a  tactlessness  which  in  this  period  of  stress  is  greatlv 
to  be  dr]ilon'd.    On  the  one  hand,  we  have  men  like  Mr.  Frank 
HoDGK.s  and  Mr.  Robert  \ViLLrAM.s  stating  that  they  are  onlv 
prepared  to  negotiate  unconditionally  and  openly  rejoicing  in 
the  chance  of  depriving  the  nation  of  its  food  which  the  dispute- 
has  given  them;  and  on  the  other  hand,  Sir  Frederick  Hall 
asking  provocative  questions  in  the  House  of  Comnxons  about 
matters  which  are  not  only  delicate  but  sub  judice,  and  ilr. 
EvAX  Williams  protesting  that  this  and  that  suggestion  for 
settlement  is    impossible.       But   most  surprising  of  all  are 
the  twin  views  of  Mr.  J.  H.  Thoma.s,  pleading  for  peace  in  a 
well-reasoned  speech  at  Rugby  and  putting  his  name  to  a  "  pro- 
clamation  "  whose  contents  and  tone  render  its  issue  a  piece  of 
all  but  criminal  foolishness.     It  is  no  wonder  that  moderate 
men  are  both  anxious  and  disgusted  at  the  state  of  things  and 
are   beginning  to   wonder   whether   either  side   has   anv   real 
desire  for  ix'ace. 


About   It  and  About. 

It  would  be  a  thankless  and  unprofitable  task  to  drag  our 
readers  through  the  mass  of  assertion  and  contra-assertion, 
statistics,  suggestions,  rumours  and  contradictions  which  have 
been  made  public  during  the  la.st  few  days.  They  only  help 
to  obscure  the  real  points  at  issue  :  that  at  the  present  rate  of 
wages  the  coal  industry  of  this  country  cannot  be  made  to  pav 
because  it  can  find  no  market  for  its  jiroducts,  and  that  to 
subsidise,  control  or  nationalise  it  will  onlv  increase  its 
essential  economic  weakness  and  bring  no  real  solution  of  its 


difficulties.'  There  is  mucli  to  be  said  for  a  subsidy  (as  a  tem- 
porary expedient  only),  for  the  suggested  wages  cuts  are  severe 
and  the  cost  of  living  is  still  high.  But  any  permanent  assist- 
ance of  this  kind  must  be  ruled  out.  To  employ  it  would 
only  encourage  that  lack  of  enterprise  which  follows  in  the 
wake  of  all  State  interference  with  trade,  and  would  be  the 
preliminary  to  similar  claims  from  workers  in  other  industries, 
many  of  whom  are  worse  off  than  the  miners.  The  demands 
for  a  national  rate  of  wages  and  the  methods  suggested  for 
making  this  possible  are  open  to  the  same  criticism.  Indeed, 
the  differences  of  opinion  between  these  two  schools  of  thought 
are  so  radical  as  to  make  settlement  seem  well  nigh  impossible. 
\\  e  hope,  however,  that  a  full  and  frank  discus.sion  witli  nothing 
kept  back  by  either  side  and  no  secret  qualifications  as  to  what 
is  meant  by  this  and  that  statement  will  lead  to  the  desired 
result.  In  the  meantime  those  who  c-annot  contribute  iLsefully 
to  this  end  woukl  be  well  advised  to  resist  the  temptation  to 
make  inflammatory  speeches  and  to  brandish  the  blunderbuss 
of  a  general  strike  in  the  public's  face.  Neither  are  ways  to 
l.iring  peace. 

» 

The  Work  of  the   B.E.A.M.A. 

I'roble.mw  connected  with  wages  are  now  so  much  in  the 
thoughts  of  everyone  who   has  to  do  with  industry  that  we 
may  be  forgiven  for  failing  to  remember  that  trade  combina- 
tions   may    be    successfully  ■  developed    without    concerning 
themselves  with  that  particular  matter.     This  applies  especially 
to  employers'  organisations  where  the  co-operation  of  firms 
working    with    similar   interests    undoubtedly    tends    to    the 
rentoval  of  common  annoyances  and  the  shaping  of  a  systematic 
policy  for  the  general  good.     Among  such  organisations  the 
British  Electrical  and  Allied  Manufacturers'  iVssociation  may 
well  be  placed,  and,  in  spite  of  the  fact  that  criticisms  are 
justly  levelled  against  some  of  this  body's  acti\dties,  a  glance 
at  the  latest  annual  report  of  its  Council,  which  wiU  be  found 
summarised  on  another  page  of   this  issue,  indicates  that  it 
is  doing  muchuseful  work  for  the  industry.    The  two  outstand- 
ing examples  of  this  are,  in  our  view,  education  and  research. 
These    are     closely    interconnected,  and     are     both    equally 
important    for    the     [iroper    development    of    the    industry. 
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The  endowment  of  scholarships  to  encourage  technically 
trained  men  to  fit  themselves  for  posts  on  the  higher  staffs  of 
engineering  concerns  and  the  support  which  is  being  given 
to  the  newly  formed  Electrical  Research  Association  are 
therefore  worthy  of  commendation,  and  not  less  praiseworthy 
is  the  work  which  has  been  done  towards  standardisation  of 
electrical  equipment  and  in  preparing  specifications  dealing 
with  its  production.  At  the  present  time,  when  it  is  essential 
that  we  should  make  the  best  use  jiossible  of  the  knowledge 
existing  and  potential  in  the  electrical  industry  and  employ 
our  material  resources  in  the  most  efficient  manner,  the 
B.E.A.M.A.  may  rest  assured  of  general  support  of  electrical 
engineers  in  the  work  it  is  doing  in  these  two  fields. 


A  Comparison  and  a   Distinction. 

It  is  .significant  that  almost  all  the  Papers  that  have  been 
read  before  the  Institution  of  Electrical  Engineers  this  session 
have  been  concerned  with  the  important  problem  of  how  to 
improve  the  operation  of  the  equipment  we  are  now  employing. 
This  is  equally  true  whether  we  consider  Mr.  K.  Baumann's 
Paper  on  "  Some  Recent  Developments  in  Large  Steam 
Turbine  Practice,"  read  last  week,  or  Sir  William  Noble's 
Paper  on  "  The  Long  Distance  Telej)hone  System  of  the 
United  Kingdom,"  two  Papers  which  represent  the  meridian 
and  the  nadir  of  electrical  enterprise.  It  is  also  true  of  the 
equatorial  Papers  of  Mr.  W.  B.  Woodhouse  and  Mr.  R.  0. 
Kapp,  and  it  is  certainly  true  of  the  Presidential  address. 


Steam  Turbine  Developments. 

All  the  same  there  is  an  important  difference  between  Mr. 
Baumann's  Paper  and  the  others  which  have  been  read.  For 
while  cable  makers  and  turbo-alternator  designers  are  con- 
sidering whether  the  working  stresses  to  which  their  equipment 
is  now  subjected  cannot  be  increased  with  economic  advantage, 
turbine  makers  are  as  seriously  considering  whether  the  stresses 
at  present  employed  should  not  be  reduced  in  view  of  the 
epidemic  of  accidents  which  has  lately  been  occurring.  As  Mr. 
Baumann  points  out,  the  general  trend  of  development  in 
steam  turbine  practice  is  towards  the  maximum  possible 
output  at  the  highest  possible  speed,  but  it  is  equally  true  that 
if  this  advance  can  only  be  made  by  sacrificing  reliability, 
it  is  not  worth  making.  Indeed,  as  Mr.  Chattock  pointed  out 
in  the  discussion,  while  to  obtain  an  increase  in  thermal 
economy  is  very  desirable,  if  to  obtain  it  means  reduced  reli- 
ability it  is  not  worth  the  price,  in  the  broadest  sense  of  the 
term,  that  the  user  would  be  called  upon  to  pay.  The 
point  is  so  important  that  we  regret  that  the  time  at  Mr. 
Patchell's  disposal  was  so  fully  taken  up  with  his  experiences 
of  the  ills 'that  large  turbines  in  America  are  heir  to  that  he  was 
left  with  no  time  to  draw  the  moral  from  these  failures.  It 
would  seem,  however,  that  this  must  be  that  there  is  at  present 
a  limit  to  the  size  to  which  turbines  can  safely  be  built,  and  that 
before  this  limit  can  be  much  increased  more  attention  must  be 
paid  to  details  of  design  and  construction.  And  while  on  the 
question  of  morals  the  moral  of  Mr.  Baumann's  own  Pa^er 
would  seem  to  be  contained  in  a  table  towards  the  end  to 
which  no  reference  was  made  in  the  discussion.  This  table 
shows  that  of  the  total  cost  of  a  power  station  with  an  initial 
capacity  of  100  000  kW,  and  a  steam  consumption  of  10  lbs. 
per  kW,  over  30  per  cent,  goes  in  such  items  as  land,  building, 
roads  and  railway  sidings,  as  against  17  per  cent,  in  the  boiler 
house  plant,  8  per  cent,  in  the  condensing  plant,  8  per  cent,  in 
the  alternators,  11  per  cent,  in  transformers  and  switchgear, 
7  per  cent,  in  converting  plant,  and  9  per  cent,  in  the  turbine 
plant.  If,  therefore,  we  take  advantage  of  all  the  economies 
which  theory  has  shown  to  be  necessary  and  practice  has 
shown  to  be  possible,  there   remains  a   very  large  jjroportion 


of  the  total  cost  which  is  still  unaffected,  and  that  cost  can  only 
be  reduced  by  revolutionising  our  system  of  housing  the  plant. 
A  Paper  on  this  subject  would,  therefore,  be  very  opportune. 

International  Telephony. 

The  Washington  correspondent  of  "  The  Times"  announces 
that  he  exchanged  telephonic  greetings  from  the  Pan-American 
Union  building  in  that  city  with  an  acquaintance  in  Havana 
and  with  a  wireless  operator  in  Catalina,  an  island  in  the 
Pacific,  off  Los  Angeles.  He  also  listened  to  Havana  speaking 
to  Catalina.  The  latter  conversation  took  place  over  115 
miles  of  submarine  cable  between  Havana  and  Key  West,  in 
Florida,  thence  over  land  lines  connecting  the  chief  towns 
of  the  Atlantic  seaboard  with  New  York,  Chicago,  Omaha, 
Salt  Lake  City,  Sacramento,  San  Francisco,  Fresno  and  Los 
Angeles,  and  from  Los  Angeles  by  wireless  to  Catalina,  29 
miles  from  the  mainland,  a  total  distance  of  5  056  miles.  Had 
land  wires,  weighing  435  lb.  per  mile,  alone  been  used,  it  is 
estimated  that  conversation  could  have  taken  place  over  a 
distance  of  10  000  miles.  This  enormous  increase  in  tele- 
phonic range  is  due,  as  Col.  Caety,  of  the  American  Telegraph 
&  Telephone  Company,  pointed  out,  to  the  development  of  the 
thermionic  valve.  The  adoption  and  development  of  this 
apparatus  has  indeed  translated  speech  between  the  Mother 
Country  and  the  Dominions  and  between  the  Dominions  and 
the  Mother  Country  from  a  possibility  into  an  occurrence 
which  may  take  place  any  day.  Combined  with  the  other 
developments  which  we  discuss  in  our  Leading  article,  this 
apparatus  is  opening  up  a  new  era  in  telephonic  practice, 
which  can  only  tend  to  improved  conditions  of  existence  by 
the  removal  of  the  misunderstandings  which  better  inter- 
national inter-communication  will  occasion. 


The  Rating  of  Motors  for  Intermittent  Working, 

In  a  recent  issue  we  called  attention  to  some  suggestions  for 
rating  motors  employed  on  intermittent  loads,  especially 
traction  motors.  And  it  is  therefore  interesting  to  find  that 
the  recent  regulations  of  the  Association  of  German  Engineers 
for  the  rating  of  intermittently-loaded  electrical  motors  com- 
promise between  the  two  methods  there  mentioned  by  being 
based  on  calculations  from  heating  and  cooling  curves  of  the 
exponential  type.  These  curves  endeavour  to  connect  the 
continuous  and  intermittent  ratings  of  a  motor  in  such  a  way 
that  it  shall  be  possible  to  predict  what  steady  load  on  any 
machine  would  produce  the  same  final  temperature  rise  as  a 
given  intermittent  load.  For  instance,  if  Xm  be  the  maximum 
temperature  reached  at  a  given  steady  load,  f.,  the  maximum 
temperature  reached  at  the  same  load  during  a  period  a 
followed  by  a  no  load  period  h  in  constantly  recurring 
cycles  and  of  a  total  duration  p,  then  the  thermal- 
overload  capacity  factor  ju  is  given  by  the  ratio  t,„/t2  and 
is  expressed  as  a  function  of  a,  b  and  T,  the  thermal- 
time  constant  of  the  motor.  As  regards  the  time  H  for 
which  the  motor  must  be  run  at  the  intermittent  load  in 
order  to  reach  the  temperature  r^  for  the  first  time  this  is  cal- 
culated from  curves  which  are  a  function  of  the  same  function 
P/T  for  various  ratios  of  ajP.  The  rules  therefore  seem  a 
fairly  successful  attempt  to  introduce  science  into  what  has 
up  to  now  been  mainly  an  emjairical  question.  But  it  is, 
of  course,  impossible  to  lay  down  intermittent  ratings  for 
each  particular  case,  and  the  most  that  can  be  done  under  the 
best  possible  circumstances  is  to  strike  an  average  which 
shall  apply  fairly  to  the  usual  conditions  of  operation. 

A   Standard   Form  of  Contract. 

From  time  to  time  questions  arise  as  to  the  most  suitable 
form  of  contract  to  be  adopted  for  work  performed  by  private 
concerns  for  Government  departments  and  municipal  cor- 
porations.    In    the    past    many    branches    of    the    electrical 
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industrv  have  adopted  certain  forms  of  contract  dcsijincd  to 
meet  this  end.  For  instance,  the  Institution  of  Kh'ctrical 
Engineers  has  a  model  form  of  contract  for  tlie  supiily  of 
electrical  plant,  mains  and  apparatus  ;  the  Cable  Makers' 
Association  has  a  similar  form  and  so,  also,  has  the  B.E.A.M.A. 
These  forms  deal  with  all  ((uestions  which  are  likely  to  arise 
out  of  the  performance  of  contracts,  such  as  the  time  of  de- 
livery, making  good  defective  work,  taking  over,  time  and 
methods  of  payment,  quantities  and  arbitration  in  case  of 
disputes.  But  they,  in  .spite  of  the  widespreading  changes 
which  have  taken  place,  have  undergone  no  rec(;nt  revision, 
and  it  has,  therefore,  occurred  to  the  Executive  Committee 
of  the  Federation  of  British  Industries  that  it  would  be  ad- 
visable if  a  standard  type  of  Government  and  municipal 
contract  and  form  of  tender  were  adojjted.  With  this  laudable 
object  in  view  a  Committee  of  In(juiry  has  been  appointed, 
with  power  to  approach  Government  de]iartments  and  muni- 
cipalities on  the  subject.  This  Committee  contains  repre- 
sentatives of  electrical  and  general  engineers,  cable  manufac- 
turers, and  of  the  machine  tool,  tube,  iron  and  steel,  motor, 
wagon,  and  of  over  a  dozen  other  industries. 


Difficulty  of  the  Subject. 

The  subject,  it  will  be  agreed,  is  an  important  one.  The 
attempt  to  prepare  a  uniform  contract  tor  such  a  variety  of 
industries  should  certainly  be  made,  but  it  will  be  almost 
impossible  of  achievement.  Useful  work  may,  however,  be 
done  in  preparing  model  clauses  for  insertion  in  contracts  for 
jiarticular  industries,  or  groups  of  industries.  As  an  example 
of  what  we  mean  we  may  instance  a  recent  Australian  contract 
for  boilers,  in  which  there  were  clauses  providing  for'a  variation 
in  the  contract  price,  if  there  was  an  alteration  in  wages  or 
in  the  prices  of  coal  or  in  the  raw  materials  used  by  the  manu- 
facturers or  any  of  their  sub-contractors.  There  were  also 
j)rovisions  dealing  with  delays  caused  by  strikes  or  lock-outs. 
No  doubt  a  good  many  of  these  clauses  could  be  standardised 
and  applied  to  any  contract.  On  the  other  hand  each  industry 
has  its  peculiarities  and  its  trade  customs  which  must  be 

suitably  dealt  with  in  each  particular  case. 

-■    < 

Standardisation   of  Customs  Declarations. 

Not  content,  however,  with  the  standardisation  of  contracts 
the  Federation  of  British  Industries  is  also  tackling  the  ques- 
tion of  introducing  a  standard  form  of  customs  declaration 
for  use  within  the  Empire.  There  can  be  no  doubt  that  if  a 
uniform  declaration  could  be  agreed  upon  it  would  mean  a 
great  economy  of  both  time  and  money.  A  representative 
Committee  has  devoted  a  good  deal  of  attention  to  the  ques- 
tion of  preparing  a  .standard  certificate  of  origin  and  vahic, 
and  it  has  now  approached  the  Comptroller  General  of  the 
Department  of  Overseas  Trade  with  a  suggestion  that  there 
shoidd  be  a  conference  between  representatives  of  the  Empire 
Customs  Conference  and  of  the  Federation  in  order  to  discuss 
this  point  as  well  as  matters  alTecting  commercial  travellers, 
samples,  and  other  similar  questions.  Whatever  the  outcome 
may  be  the  thanks  of  all  trading  and  commercial  interests  are 
due  to  the  Federation  for  the  efi'orts  they  are  making  to  expand 
the  trade  of  the  Empire,  a  problem  which  is  becoming  of 
greater  importance  every  day. 


The   Education   Estimates. 

Notwithstanding  the  urgent  need  of  economy  in  public  and 
private  affairs  at  the  present  time,  education  is  one  of  the  few 
public  services  upon  which  money,  when  judiciously  spent, 
would  not  be  wasted.  It  is  interesting  that  even  extreme 
Labour  interests  also  take  this  view.  Such  expenditure  is 
indeed  essential  to  the  future  welfare  of  this  country,  and  of  the 


Emj)ire  as  a  whole.  Efficiency  in  all  branches  of  education 
nuist  be  maintained,  and  jirogress  in  industrial  and  scientifii- 
research  must  be  encouraged.  We  are  glad  therefore  to  see 
that  in  this  year's  Estimates  £216  931  is  allocated  for  scientific 
investigation,  compared  with  £21 1  396  in  the  past  year.  This 
small  increase  of  £.'5  .53.'>  will,  however,  be  probably  niaiiily 
absorbed  by  increased  salaries,  and,  therefore,  it  does  not  imply 
any  additicinal  work  will  Ix'  undertaken.   Still,  it  might  be  worse. 


False   Economy. 

\Vk  regret,  however,  to  notice  that  there  is  a  serious  drop  in 
the  amount  allocated  for  scientific  and  industrial  research  - 
from  £556  8G8  to  £416  023-  and  that  the  special  grants  of 
£196  001)  to  universities  and  similar  institutions  are  not  to  be 
renewed  this  year,  though  the  sum  reserved  for  universitie.'-, 
colleges  and  intermediate  education  in  Wales  is  £1  446  200, 
an  increase  of  £500  500  over  the  ])a.st  year's  amount.  Hitherto 
the  ])osition  of  professors  and  teachers  in  universities  and 
university  colleges  in  regard  to  superannuation  has  been  very 
unsatisfactory,  and  the  inclusion  of  a  new  item  of  £500  000  for 
superannuation  grants  to  professors  and  teachers  in  these 
institutions  will,  therefore,  please  all  who  are  interested  in 
educational  })rogress.  W^e  hope  that  this  increase  ^means 
a  genuine  attempt  to  provide  a  suitable  retiring  allow-ance  for 
a  most  deserving  section  of  public  servants. 


Carrier    Current    Tele- 
phony and  Telegraphy. 

Ix  the  course  of  our  comments  on  the  Paper  which  Sii- 
William  Noble  read  recently  before  the  Institution  of 
Electrical  Engineers  we  called  attention  to  the  fact  that  there 
was  no  stagnation  in  telephonic  science,  and  that  a  great  deal 
of  suggestive  work  was  being  done,  not  only  in  this  countrv 
but  in  the  United  States,  to  increase  our  knowledge  of  certain- 
problems  now  awaiting  a  solution.  There  will  not  be  wanting 
those  who  woidd  controvert  our  optimism.  But  we  wQuld 
draw  the  attention  of  these  and,  indeed,  of  all  our  readers, 
optimists  and  pessimists  alike,  who  are  interested  in  electrical 
developments,  to  a  Paper  on  "  Carrier  Current  Telephony  and 
Telegraphy,"  which  was  recently  read  before  the  American 
Institute  of  Electrical  Engineers  by  Messrs.  E.  H.  Colpitt.s 
and  0.  B.  Blackwell.  The  fonner  is  Assistant  Chief  Engi- 
neer of  the  We.stern  Electric  Company,  and  the  latter  Trans- 
mission Development  Engineer  of  the  American  Telephone  & 
Telegraph  Company.  The  first  part  of  our  abstract  of  tl;e 
Paper  appears  on  another  page  of  this  issue. 

What  the  System  Is. 
The  subject  matter  of  the  Paper  is  of  the  greatest  importance 
to  telephone  men.  It  is  one  which  has  engaged  the  attention 
of  scientists  and  investigators  ever  since  the  telephone  was 
invented.  Briefly  stated,  carrier  current  telephone  and  tele- 
grai)h  operation  means  the  simultaneous  transmission  c' 
several  telephone  and  telegraph  messages  over  one  ])air  of 
wires.  The  ordinary  telephone  conversation  is  intelligibly 
transmitted  by  voice  currents,  ranging  in  frequency  between 
300  and  2  000  cycles  per  second.  Telegraph  signals  usually 
employ  frequencies  sufficiently  below  300  cycles  per  second  to 
permit  their  dispatch  over  the  same  wires  as  the  telephone, 
without  disturbance,  well-known  means  being  provided  at  the 
sending  and  receiving  ends,  to  separate  the  two  groups  of 
frequencies  into  their  jwojier  channels.  In  these  commonly 
used  methods  of  communication  the  desired  impulses 
or  voice  currents  mav  be  regarded  as  modulating  the  ampli- 
tude   of    a     direct   current    .supplied   at    the    sending  end. 
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In  carrier  systems,  on  the  other  hand,  a  source  of  power, 
having  a  higher  frequency  than  those  emijloyed  in  the  tele- 
phone range,  has  its  output  similarly  modulated  in  magnitude 
by  the  voice  or  signalling  frequencies.  The  resultant  group 
of  frequencies  is  then  sent  out  over  the  line  along  with  a 
number  of  similar  groups.  At  the  far  end  these  groups  are 
sorted  out,  and  sent  into  separate  receiving  channels,  where 
they  are  demodulated,  or  translated  back,  into  the  original 
telejihone  (or  telegraph)  frequencies.  The  frequency  range  which 
at  present  proves  economically  suited  to  carrier  systems  is 
said  to  lie  between  3  000  and  30  000  cycles  per  second.  The 
higter  frequencies  act  as  "  carriers  "  of  the  lower  ones  ;  hence 
the  name  carrier  current  telephony,  which  really  is  a  more 
descriptive  term  than  multijalex  telejjhony,  a  term  sometimes 
applied  to  this  system. 

'  Three  Outstanding  Features. 
The  Paper  gives  a  very  clear  and  comprehensive  outlme  of 
the  origin  and  development  of  the  carrier  current  systems, 
now  in  actual  ojseration  in  the  long-distance  system  in  America. 
While  several  multiplex  telephone  systems  of  one  type  or 
another  have  been  suggested,  from  time  to  time — and  the 
authors  give  full  credit  to  the  work  done  by  early  inventors — 
none  appears  to  have  been  put  into  commercial  operation, 
until  the  present  system  came  into  being.  The  three  out- 
standing features  which  make  the  latter  a  j^ractical  and 
workable  scheme  are  :  The  development  of  the  three  electrode 
thermionic  tube  into  a  dependable  instrument  for  generating, 
amplifying  or  modulating,  at  will,  high  frequency  currents  ; 
the  invention  of  the  electrical  filter,  which,  in  an  efficient 
manner,  nuikes  possible  the  separation  of  electrical  currents 
of  different  frequencies  ;  the  development  of  testing  instru- 
ments, enabling  rapid  and  accurate  measurements  to  be 
made  on  lines  and  apparatus  at  ultra-audio  frequencies.  For 
it  is  certain  that  it  was  not  until  these  devices  had  been  per- 
fected that  it  was  practicable  to  introduce  carrier  current 
telephone  and  telegraph  operation  on  a  commerical  scale. 
This  is  then  another  triumph  for  the  thermionic  tube,  of 
whicli  it  may  truly  be  said  that  it  has  revolutionised  the  whole 
art  of  communication,  whether  it  be  "  wired  "  or  "  wireless." 

The  Possibilities  foe  Long  Distance  Telephony. 

In  his  inaugural  address  in  November  of  last  year,  Mr. 
Ll.  B.  Atkinson  referred  to  multiplex  telephony  as  one  of 
the  problems  which  to-day  confronts  the  telephone  engi- 
neers of  this  country,  and  pointed  out  the  possibilities  of  this  , 
system  in  its  application  to  long-distance  circuits,  while 
in  his  Paper  on  "  The  Long  Distance  Telephone  System  of  the 
United  Kingdom,"  which  he  recently  read  before  the  Institu- 
tion, Sir  William  Noble  stated  that  the  economical  value  of 
this  system  for  use  in  the  United  Kingdom  lay  in  its  applica- 
tion to  underground  cables.  He  further  stated  that  there  are  a 
few  cases  where  the  system  could  be  applied  economically  to 
aerial  lines,  but  that  these  were  now  being  dealt  with,  and 
would  be  brought  into  commercial  service,  and  linked  up  with 
the  trunk  system  during  the  coming  year. 

Some  Economic  Advantages. 
This  is  good  news,  for  it  is  evident  from  the  facts,  brought 
out  by  Messrs.  Colpitts  &  Blackwell,  that  the  carrier 
current  system  ofEers  many  economical  advantages  when  used 
in  its  proper  field.  Here,  in  fact,  we  have  a  system,  which 
provides  more  circuit  facilities  without  incurring  the  heavy  ex- 
penditure of  additional  outside  plant.  By  its  means  a  two-wire 
circuit  can  be  converted  into  a  circuit  capable  of  carrv"ing  simul- 
taneously five  telephone  or  one  telephone  messages  and  as 
many  as  ten  duplex  telegraph  messages.  If  the  line  is  of 
considerable  length,  carrier  current  repeaters  must  be  inserted 
in  the  line  at  appropriate  intervals.     When  the  annual  costs 


of  carrier  apparatus  are  less  than  the  corresponding  costs  of 
the  additional  lines  otherwise  required  between  two  trunk  cent- 
res, it  is  clear  that  the  carrier  system  should  be  adopted. 

A  striking  illustration  of  the  great  economic  value  of  the 
system  is  the  case  where  the  existing  poles  are  already  filled 
with  wires  to  their  carrying  capacity  and  it  would  therefore 
be  necessary  to  erect  a  second  pole  line  in  order  to  provide 
more  circuits.  The  cost  of  the  latter,  particularly  over  long 
distances,  would  undoubtedly  be  greater  than  that  of  the 
apparatus  required  to  utilise  one  or  mo  -e  of  the  existing  circuits 
on  the  carrier  current  principle. 

The  Operation  of  the  System. 
So  far  as  the  operation  of  the  system  is  concerned,  it  is 
interesting  to  note  that  no  changes  are  required  in  the  existing 
exchange  equipment  or  in  trunk  traffic  methods  and  that 
carrier  current  circuits  can  be  operated  and  maintained  by  the 
regular  telephone  plant  personnel.  In  fact,  it  ajspears  that 
the  carrier  current  system  fits  in  so  well  with  existing  systems 
that  the  operators  use  the  carrier  channels  indiscriminately 
with  ordinary  circuits  without  being  conscious  of  the  fact. 

Freedom  from  Disturbance. 

One  notable  feature,  inherent  in  the  carrier  current  system 
is  its  relative  immunity  against  noise  disturbance,  caused  by 
induction  from  neighbouring  power  circuits.  The  reason  for 
this  resides  in  the  great  difference  in  frequency  involved  and 
the  means  provided  in  the  filters  to  exclude  all  undesirable  fre- 
quencies. The  usual  precautions  must  of  course  be  observed  for 
preventing  the  introduction  of  such  potentials  on  the  telephone 
wires  as  would  be  dangerous  to  life  or  equipment,  but  residual 
voltages,  which  would  cause  noise  on  ordinary  telephone  Unes, 
are  diminished  where  carrier  currents  are  used.  The  use  of 
such  high  frequencies  in  telephone  transmission  would  naturally 
give  cause  for  anxiety  as  to  mutual  interference,  i.e.,  crosstalk, 
between  two  adjacent  circuits,  operated  on  the  carrier  principle 
since,  generally  speaking,  crosstalk  increases  with  th,e  frequency. 
The  authors  give  some  graphic  proofs,  which  show  how  this 
phase  of  the  problem  has  been  solved  by  means  of  suitable 
transpositions. 

Points  for  the  Usee. 

One  of  the  most  important  thuigs  to  be  noted,  a  thing  which 
greatly  concerns  the  telephone  user,  is  the  fact  that  a  high 
grade  of  speech  transmission  is  obtainable  and  can  be  main- 
tained in  carrier  current  operation,  without  serious  effect  on 
the  ordinary  voice  current  transmission  over  the  same  circuit. 
The  signalling  is  done  by  single  frequency  current  of  135 
cycles  per  second,  which  is  passed  through  the  carrier  channel 
just  like  the  voice  frequency  currents. 

It  is  not  to  be  supj)osed  that  the  carrier  current  system  can 
in  any  sense  replace  the  underground  cable  system,  now  in 
operation  in  the  United  Kingdom.  The  latter  has  its  jsroper 
function  in  providing  sufficient  circuits  for  efficient  operation 
of  the  long  distance  trunk  system.  It  is  rather  to  be  looked 
upon  as  a  supplemental  means  of  securing  additional  circuit 
facilities  in  cases  where  economy  dictates  its  use.  In  spite 
of  the  vast  number  of  trunk  cables  at  present  in  use  in  the 
United  States,  the  carrier  ciirrent  system  has  found  an  exten- 
sive field  of  application.  At  the  moment  of  writing  there  is, 
we  are  told,  in  actual  use  in  the  Bell  System  on  a  total  of  3  .500 
miles  of  circuit  over  19  000  miles  of  extra  channels — tele- 
phone and  telegraph.  This  is  made  possible  by  virtue  of 
the  carrier  current  system  of  ojieration. 

The  system  is  in  theory  and  practice  so  full  of  interesting 
points  that  it  may  well  be  said  to  mark  a  definite  step  in  the 
development  of  our  knowledge  of  telephonic  matters.  That 
the  Post  Office  Engineering  Department  are  definitely  adopting 
it  should  be  a  feather  in  the  cap  of  that  much-abused  organi- 
sation. 
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The  West    Yorkshire 
Inquiry. 

On  Tuesday,  April  12th,  the  Electricity  Coininissioners  were 
to  have  coinincnced  the  third  of  their  public  inquiries  into  the 
existing  (irj^anisation  of  electricity  supply  and  into  schemes 
for  its  ini|irovenieiit,  but  owing  to  the  Industrial  crisis  the 
inquiry  has  been  postponed  for  a  few  days.  The  area  at  present 
afiected  is  that  known  as  tlie  West  Yorkslure  (Aire  and  Calder) 
District,  and  i«  one  of  the  most  important  in  the  country. 
It  is  highly  industralised,  and  includes  such  progressive 
local  authorities  as  Leeds,  Bradford,  Halifax,  Huddersfield 
and  Barnsley,  together  with  a  number  of  urban  and  riiral 
Councils.  The  Commissioners  have  been  asked  to  investigate 
three  schemes — viz.,  two  prepared  by  local  authorities,  both 
of  which  contemplate  the  creation  of  a  Joint  Electricity  Autho- 
rity, and  the  purchase  of  the  Yorkshire  Electric  Power  Com- 
pany, wliile  the  third  is  submitted  by  the  Po\yer  Company 
themselves. 

Proposals  of  a  municipal  tinge  are  put  forward  by  Leeds 
and  Bradford  Corporations  respectively,  the  main  points  of 
difference  between  them  being  that  Bradford  is  willing,  but 
Leeds  is  not,  to  make  good  out  of  the  local  rates  any  deficiency 
there  may  be  in  working.  Bradford's  policy  is  supported  by 
the  majority  of  the  local  authorities  in  the  district,  while  Leeds, 
which  proposes  to  purchase  the  power  company  at  the  end  of 
42  years,  is  ploughing  a  lonely  furrow.  This  is  a  sign  of  re- 
generation which  we  are  glad  to  put  on  record. 

A  Bruised  Reed  Foundation. 
A  weak  feature  of  both  schemes  is  that  they  apparently 
expect  the  Government  to  advance  the  money  required  during 
the  first  five  years  of  operation  for  the  erection  of  new  elec- 
tricity works  and  for  building  main  transmission  lines.  In  the 
present  state  of  the  finances  of  the  country  it  is,  we  think, 
hopeless  to  look  to  the  Trea.sury  or  to  the  Ministry  of  Trans- 
port for  monetarv  aid.  If  one  district  were  given  financial 
assistance,  all  would  demand  it,  and  the  total  amount  required 
is  therefore  so  considerable  that  some  suitable  alternative 
must  be  devised.  However,  we  confidently  believe  that  if 
the  Electric  Supply  (No.  2)  Bill  were  passed  it  would  not  be 
difficult  to  discover  as  the  necessary  capital  could  easily  be 
found.  There  cannot  be  the  slightest  doubt  in  fact  that  the 
business  of  supplying  electric  energy  for  power  and  lighting 
•in  the  district  would  be  a  very  remunerative  one,  and  investors 
would  get  a  good  return  on  their  money.  #• 

The  doubt  and  delay  caused  by  the  present  uncertainty  as 
to  the  legal  position  of  local  authorities  are  highly  prejudicial, 
and  fresh  legislation  is  urgently  needed.  We  arc  glad,  there- 
fore, to  see  that  the  Bill  has  now  been  introduced  in  an  amended 
form,  and  was  read  a  first  time  in  the  House  of  Commons  on 
Tue.sday.  We  hoise  to  deal  fully  with  this  new  measure  in  our 
next  issue,  but  its  introduction  is  evidence  of  the  desire  of  the 
Ministry  of  Transport  to  clarify  the  situation  and  to  remove  the 
present  obstacles  to  progress, 

A  Deu.mit.^ttox  Difficulty. 
Another  diflSculty  in  the  way  of  settlement  is  that  the  York- 
shire Electric  Power-  Company's  area  does  not  coincide  with 
that  of  the  Electricity  District ;  in  fact,  it  extends  into  the 
areas  of  three  such  districts,  and,  assuming  the  acquisition 
of  the  company's  undertaking  were  a  feasible  proposition,  it 
seems  to  us  that  the  three  districts  afiected  should  co-operate 
in  carrying  out  the  purchase  of  the  company's  property. 
As  local  inquiries  into  the  position  in  the  other  two  districts 
will  not  be  held  for  two  or  three  months  the  position  is  un- 
-fortunately  uncertain,  and  we  cannot  say  what  attitude  will 


be  taken  up  by  the  local  autliorities  concerned.  However, 
the  cdinpany's  powers  can  only  be  acquired  by  agreement, 
and  we  have  no  doubt  that  the  directors  will  not  consent  to 
the  piecemeal  purchase  of  their  undertaking.  Though  the 
majority  of  the  West  Yorkshire  Councils  have  de(!lared  in 
favour  of  the  municii)al  control  of  ele(  tricity  we  cannot  see 
how  co-operation  with  the  company  would  militate  against 
this  principle,  or  why  a  Joint  Electricity  Authority,  on  which 
the  company  and  all  other  interests  affected  would  have 
proportional  representation,  should  not  be  formed.  It  would 
be  much  the  best  solution  of  an  awkward  problem. 

The  Progress  of  the  Yorkshire  Company. 
The  Yorkshire  Electric  Power  Company,  which  has  made 
rapid  progress  in  recent  years,  has  an  area  of  about  1  8()0 
square  miles.  It  has  two  generating  stations,  at  Thornhill 
and  Barugh,  and  considerable  extensions  of  plant  are  in 
progress.  In  addition,  proposals  are  on  foot  for  erecting 
a  large  station  at  Ferry  Bridge,  which  will  have  an  ultimate 
capacity  of  135  000  kW.  Out  of  the  62  authorised  distributors 
in  the  company's  area  4:0  are  taking,  or  have  agreed  to  take, 
a  supply  in  bulk  from  it,  so  that  it  will  be  seen  that  it  is  a 
concern  which  occupies  a  strongly  entrenched  position.  The 
company's  engineer,  Mr.  W.  B.  Woodhouse,  estimates  that 
during  the  next  ten  years  £2  000  000  will  be  required  for 
meeting  the  demands  for  electricity  in  the  Aire  and  Calder 
district,  and  naturally  the  suggestion  to  expend  such 
a  large  sum  of  public  money  is  causing  commercial  men 
and  ratepayers  to  examine  the  various  proposals  put  forward 
with  a  critical  eye.  Any  prospect,  however  remote,  of  an 
addition  to  the  present  heavy  burden  of  the  rates  is  looked 
upon  with  great  suspicion,  and  consequently  there  are  many, 
including  some  of  the  Urban  Councils  and  the  Leeds  Chamber 
of  Commerce,  who  favour  the  company's  scheme. 

A  Joint  Electricity  Authority  and  the  Rates. 
We  do  not  believe  that  a  Joint  Electricity  Authority,  if  its 
business  is  undertaken  and  expanded  in  a  proper  business-like 
way,  need  involve  any  charge  upon  the  district  rates.  All  the 
existing  undertakings  are  in  urgent  need  of  additional 
generating  plant,  and  the  aggregate  cost  of  these  extensions 
would  be  more  than  that  required  for  erecting  a  few  modern 
power  stations  and  main  transmission  lines.  It  seems  to  us 
that  it  comes  to  this,  is  it  better  to  perpetuate  and  aggravate 
the  existing  antiquated  system  of  generation  and  supply 
rather  than  face  the  realities  of  the  position  and  put  our  house 
in  order  now  1  Put  in  this  form  there  can  surely  be  but  one 
answer,  and  that  being  so,  either  Joint  Electricity  authorities 
or  big  power  companies,  like  the  Yorkshire  Company,  should 
be  entrusted  with  the  important  question  of  reorganising  the 
■  supply  industry  without  further  delay. 

The  Electrtctty  Bill. 

Apparently  the  Government  still  adhere  to  the  principles 
enunciated  in  the  Electricity  Supply  Act  of  1919,  for  Mr.  Neal 
denied,  in  answer  to  questions  in  the  House  of  Commons  last 
week,  that  the  legislative  scheme  of  that  Act  had  been  aban- 
doned, while  he  stated  that  the  Government  fully  realised  the 
necessity  of  the  Electricity  Supply  (No.  2)  Bill.  Re-intro- 
duction by  itself  is  not,  however,  sufficient,  and  we  therefore 
desire  to  urge  upon  the  Ministry  of  Transport  the  necessity  for 
an  earl'y  decision  upon  this  vital  matter.  Extensions  of  plant 
and  most  of  the  generating  stations  are  urgently  required,  and 
the  present  uncertainty  as  to  the  fate  of  the  projected  Bill  is 
having  a  most  disastrous  effect  upon  the  supply  industry. 
If  it  is  not  intended  to  proceed  with  the  measure,  then  we  should 
be  informed,  in  order  that  alternative  proposals  for  the  develop- 
ment of  the  industry  may  be  prepared. 
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The  Theory  of  the  Three-Phase  Variable  Speed 

Shunt  Commutator  Motor. 


H>-     J.    L.    n.    RinSDAI.E,   M.Sc. 


List  of  symbols. 
6,=breaclth  factor  of  stator  windings;  62=bi'eadth  factor  of  rotor 
mndings  ;  £=supply  or  line  E.M.F.  {star  value)  ;  ^,.= compensating 
E.M.F.  ;  -£i  =  E.M.F.  impressed  on  stator  terminals  (star  value)  ;  £,= 
E.M.F.  impressed  on  rotor  brushes  (star  value)  ;  ej  =  tra.nsformer  E.M'F. 
induced  in  stator;  e.,= transformer  E.M.F.  induced  in  rotor;  e,.= 
resultant  of  E.M.F.'s  induced  and  generated  in  rotor;  e„=E.M.F.  of 
lotation  generated  in  rotor;  i^=flux  perpole  of  rotating  field ;  f ,  .  f  ,= 
instantaneous  valuesof  component  oscillating  flu.xes;  Fj.  ./'„=maximum 
values  of  component  oscillating  fluxes  ;  /i  =  trequency  of  suppl3'  E.M.F. 
(cycles  per  second)  ;  /„  =  frequency  of  rotation  (cycles  per  second)  ; 
/=current  taken  by  motor  from  supply  mains  ;  /i  =  current  in  stator 
coils;  /2=current  in  rotor  coils  ;  /o=ma'gnetising  current ;  /.'=sliort 
circuit  current ;  i-=factor  of  proportionality  between  flux  and  current ; 
K'=constant  of  motor=r,/j-|,  +  tan  a(l+Xi/;r„)  ;  Mi=number  of  turns 
in  .series  per  phase  in  stator  winding  ;  M2=number  of  turns  in  series  jier 
phase  in  rotor  wmding ;  Q=RJR„,;  R  =  I{,jR„,;  R^.=E,.IE  ;  i?„= 
ratio  of  transformation  in  motor=6j  .  «,/6j  .  «,  ;  R,=E.2JE^  when 
Be  is  zero;  )-i=resistance  per  phase  of  stator  windings;  »-2= resistance 
per  phase  of  rotor  windings  ;  S=slip  :  <5„=slip  at  no  load  ;  T,,=torque 
per  phase  in  Kg.  metres  ;  /  =  time  in  seconds  ;  M=speed  of  motor  in 
revs,  per  second  ;  Mi=synehronous  speed  in  revs,  per  second  ;  u„=no 
load  speed  of  motorin  revs,  per  second;  a-i  =  reactance  per  phase  of  stator 
winding;  .r 2  =  reactance  per  phase  of  rotor  winding;  a-(|=exciting 
reactance  per  phase  ;  Zi=impedance  per  phase  of  stator  windings  ; 
Z2=impedance  per  phase  of  rotor  windings  ;  Zj=exciting  impedance 
per  phase  ;  a= angle  whose  tangent  is  the  ratio  of  rotor  reactance  per 
phase  to  rotor  resistance  per  phase  ;  Y=phase  angle  between  the  flux 
and  current  components  of  the  torque;  e=angle  of  brush  displacement 
X=phase  angle  in  supply  circuit. 

Althougli  there  have  from  time  to  time  been  published  in 
the  technical  press  Paper.s  dealing  with  the  theory  of  the  three- 
phase  series  commutator  motor,  there  appears  to  be  no  pub- 
lication in  the  English  language  containing  any  very  full 
account  of  the  theory  of  the  variable  speed  three-phase  shunt 
commutator  motor.  In  the  following  contribution  the  theory 
of  this  latter  type  of  motor  is  developed,  and  its  principal 
operating  characteristics  are  briefly  discussed. 

In  order  to  bring  out  the  relation  between  these  motors 
and  the  three-phase  induction  motor,  a  short  space  is  devoted 
to  the  study  of  the  three-phase  constant  speed  motor  having 
the  rotor  winding  connected  to  a  commutator  instead  of  the 
usual  slip-rings.  With  a  view  to  simplification,  it  will  be 
assumed  that  the  induction  in  the  air-gap  of  the  motor  is 
distributed  in  space  according  to  a  sine  law,  that  the  permea- 
bility of  the  magnetic  circuit  is  constant,  and  that  the  iron 
losses  are  negligible.  Further,  the  effect  of  the  current  in  the 
rotor  coils  short-circuited  by  the  brushes  will  be  neglected. 

Fig.  1  is  a  diagram  of  a  two-pole  three-phases  tar-connected 
stator  of  the  type  used  in  the  ordinary  induction  motor  ;    for 
the  present,  the  rotor  is  assumed  to  be  a  simjjle  cylinder  of 
laminated  iron.     As  is  well-known  if  such  a  stator  is  connected  , 
to  a  three-phase  supply,  a  field  is  produced  in  the  air-gap  j 
which  is  constant  in  magnitude,  but  rotates  at  a  speed  pro-  j 
portional  to  the  frequency  of  the  impressed  E.M.F.     If  the 
phases  come  up  in  the  sequence  a,  h,  c  the  direction  of  rotation 
of  the  field  will  be  that  indicated  by  the  arrow. 

Study  of  the  Motor  Field. 

For  the  purpose  of  studying  the  theory  of  the  three-i^hase  ■ 
commutator  motor,  it  is  convenient  to  resolve  the  rotating 
field  into  two  component  fields  along  axes  displaced  from  each 
other  by  half  a  pole  pitch.  As  is  well  known  these  two  com- 
ponent fields  are  in  quadrature  in  time,  and  consist  of  oscil- 
lating fluxes  of  amplitude  equal  to  the  value  of  the  flux  of  the 
rotating  field,  and  oscillating  with  a  frequency  equal  to  the 
frequency  of  the  impressed  E.M.F.  The  position  with  reference 
to  the  stator  winding  of  the  axes  of  the  two  component  fields 
may  be  chosen  quite  arbitrarily.  It  is  convenient,  however, 
to  select  as  the  axes  of  reference,  axes  jiarallel  to  and  at  right 
angles  to  the  axis  of  the  stator  coils  of  one  phase. 

In  Fig.  1  the  axes  of  reference  are  OX  and  OY  ;  the  direc- 
tion of  rotation  of  the  field  being  that  indicated  by  the  arrow — 
nimely,  counter  clockwise — and  the  positive  direction  of  the 


fluxes  that  indicated  by  the  arrows  F'^  and  F'y ;  it  follows  that 
the  instantaneous  values  of  the  fluxes  along  these  axes  are 
respectively 

F'^==F^  sin  27if^t, 
and  F'y=Fy  cos  2jr/if, 

where  f .,.  and  f^  are  the  instantaneous  values,  and  F^  and  F,j 
are  the  maximum  values  of  the  component  fluxes  per  pole,  /,  is 
the  frequency  of  theimpressed  E.M.F.,  and  /represents  the  time 
in  seconds,  reckoned  from  the  instant  at  which  the  flux  F'x 
passes  through  zero  from  a  negative  to  a  positive  value. 
Further,  Fx=F,,=F,  where  F  is  the  flux  per  pole  of  the  rotatin" 
field. 


Fig.  1. 

If  a  second  pair  of  axes  OX'  and  OY'  be  taken  inclined  at 
an  angle  6  deg.  to  the  axes  of  reference  OX  and  OY,  it  can 
easily  be  proved  that  the  components  of  the  rotating  field, 
when  the  latter  is  resolved  along  the  axes  OX'  and  OY',  arc 
6  deg.  out  of  time  phase  with  the  components  when  the  rotating 
field  is  resolved  along  OX  and  OY.  If  the  axes  OX'^emd 
OY'  are0deg.in  advance  of,  V.e.,  displaced  forward  in  the  direc- 
tion of  rotation  of  the  field  6  deg.  with  reference  to,  the  axes 
OX  and  OY,  the  component  fluxes  along  OX'  and  OY'  lag 
6  deg.  in  time  behind  the  comijonent  fluxes  along  OX  and  01'. 
Similarly,  if  the  axes  OX'  and  OY'  are  displaced  backwards 
through  6  deg.  with  reference  to  the  axes  OX  and  OY,  then 
the  component  fluxes  along  OX'  and  OY'  lead  by  0  deg.  in  time 
the  component  fluxes  along  OX  and  OY. 

Further,  it  is  easily  proved  that,  neglecting  iron  losses, 
the  component  flux  along  the  axis  OX  is  in  time  phase  with 
the  current  in  the  stator  coils  whose  axis  coincides  with  OX, 
i.e.,  the  stator  coils  of  phase  a  in  Fig.  1,  and  is  50  per  cent, 
greater  than  the  flu.x  which  would  be  produced  by  that  current 

acting  alone,  thus 

3 
F'x=^kIosin27ifit, 

where  k  is  the  factor  of  proportionality  between  the  flux  and 
current  and  Zq  is  the  current  in  the  stator  coils. 

It  follows  therefore  that  the  component  flux  along  OX' 
(Fig.  1)  lags  6  deg.  behind  the  current  in  the  coils  of  phase  a  of 
the  stator,  or 

F'-  =^klosm(2nfit-0), 


and 

where  F'x-  and  F'y'  are  the  instantaneous  values  of  the  compc- 


F'y'=^kl„  cos  (2nfit- 6), 
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neuts  of  the  tliix  /',  when  the  latter  is  resolved  along  the  axes 
OX'  and  01 ". 

The  vector  diagram  (Fig.  2)  shows  the  time  relations  between 
the  current  in  the  coils  of  phase  a  and  tlic  component  fluxes 
along  the  axes  OX  OY  OX'  and  01". 


Fig. 


If  now  the  laminated  iron  core  of  Fig.  1  be  replaced  by  au 
ordinary  two-pole  drum  armature  and  commutator  on  wliich 
press  three  brushes  equally  spaced  round  the  commutator, 
and  the  brushes  are  short-circuited,  there  will  be  induced 
in  the  armature  windings  E.M.F.s  wliich  will  cause  currents  to 
circulate  in  the  armature  windings  and  short-circuiting  con- 
nections. The  field  of  the  motor  will  now  be  produced  by  the 
resultant  of  the  stator  and  armature,  or  rotor,  ampere-turns. 
For  the  sake  of  simplicity  it  is  assumed  that  the  mesh  cotv 
nected  armature  winding  is  replaced  by  an  equivalent  star  - 
connected  winding  having  Vl  of  the  number  of  turns  and  J  of 
the  resistance  and  reactance  of  the  actual  winding,  and  in 
what  follows,  when  the  number  of  turns  in  the  rotor  and  the 
rotor  resistance,  reactance,  and  impedance  are  mentioned,  it 
will  be  the  turns,  the  resistance,  reactance  and  impedance  of  the 
eciuivaUnit  winding  to  which  reference  is  made. 

Vector  Diagram  of  the  Motor. 

In  Fig.  3  is  shown  in  diagrammatic  form  a  two-pole  stator 
and  rotor,  and  for  greater  generality  the  brushes  are  shown 
displaced  from  the  axes  of  the  stator  coils.     It  is  assumed 


Fig.  3. 

throughout  that  the  stator  and  rotor  are  both  wound  in  the 
same  sense,  and  are  so  wound  that  a  current  passing  through 
any  coil  tends  to  produce  a  flux  directed  from  the  end  of  the 
coil  at  which  the  current  enters,  and  to  the  point  at  which  the 
current  leaves  the  coil.  The  operation  of  the  motor  can  con- 
veniently be  studied  by  the  aid  of  a  vector  diagram.  In  order 
to  draw  such  a  diagram  for  one  phase  of  the  motor— e.^., 
2)hase  a — the  rotating  field  must  be  resolved  along  and  at  right 


angles  to  the  axis  of  the  stator  coils  of  ])]iase  a — i.e.,  along  the 
axes  OX  and  01'  (Fig.  3).  Let  OA  (Fig.  4)  represent  tlie 
maximum  value  of  the  flux  Fx  along  OX.  The  flux  F^  induces 
in  the  stator  coils  of  phase  a  an  E.M.F.  Cj  lagging  90  deg. 
behind  F^  and  equal  to 

4-44  b^  n^  F^  /i  10-8  volts, 

where  i,  is  tlie  breadth  factor  of  the  stator  winding  and  »iis 
the  number  of  turns  in  series  in  each  phase  of  the  stator  winding. 
In  Fig.  4,  OB  represents  e,.  The  flux  F,j  will  not  induce  any 
E.M.F.  in  the  stator  coils  of  phase  a,  as  the  coils  and  flux  are 
at  right  angles  in  space. 

When  considering  the  phase  relation  between  the  E.M.F. 
induced  in  the  stator  and  that  induced  in  the  rotor  it  will  be 
found  convenient  to  adopt  the  convention  that  E.M.F.s 
acting  towards  the  neutral  are  positive  and  from  the  neutral 
negative,  both  in  the  case  of  the  stator  and  rotor. 


^^ 


Fig.  4. 

Rotor  E.M.F.s. 

In  order  to  determine  the  E.M.F.s  in  the  rotor,  resolve  the 
rotating  flux  into  two  components,  Fx'  and  Fy-,  along  and  at 
right  angles  to  the  axis  of  the  rotor  coils  of  phase  a — i.e.,  along 
OA''  and  01''  in  the  diagram  (Fig.  3). 

As  has  already  been  stated,  these  component  fluxes  will 
lag  0  deg.  behind  the  components  of  the  rotating  field  when 
the  latter  is  resolved  along  OX  and  OY.  Thus,  the  flux  along 
OA''  will  induce  an  E.M.F.  e.,  in  the  rotor  equal  to 

4-44  b.2n.;^FxfilO-»  volts, 
where  63  and  n^  are  respectively  the  breadth  factor  and  number 
of  turns  in  series  per  phase  of  the  rotor  winding,  and  tliis 
E.M.F.  will  lag  6  deg.  behind  the  E.M.F.  which  would  be 
induced  in  the  rotor  if  there  were  no  brush  shift— i.e.,  if 
6  were  zero,  e,  '^  therefore  represented  by  Of  in  the  diagram 
(Fig.  4).  The  transformation  ratio  of  the  motor  i?„,  is  equal  to 

The  flux  F^-  cannot  induce  any  E.M.F.  in  the  rotor  ;  if, 
however,  the  rotor  is  revolving  at  a  speed  of  U  revolutions 
per  second,  there  will  be  generated  in  the  rotor  an  E.M.F.  of 
rotation  e„  equal  to 

4-44  62«2^y'/«  10'*  volts, 

where  /„  is  the  frequency  of  rotation,  i.e.,  revs,  per  sec.  X 
number  of  pole  pairs. 
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If  the  rotor  is  revolving  in  the  same  direction  as  the  rotating 
field,  the  E.M.F.  e„  is  opposed  to  the  E.M.F.  e,,  whereas  if  the 
rotor  is  revolving  in  the  opposite  direction  to  the  field,  the 
E.M.F.s  e,  and  e„  are  in  phase.  In  the  diagram  the  E.M.F.  e„ 
is  represented  by  OD.  It  should  further  be  noted  that,  in 
accordance  ■nath  the  conventions  which  have  been  adopted, 
the  flux  Fy'  is  in  phase  with  the  E.M.F.  Cj. 

The  resultant  E.M.F.  in  the  rotor,  therefore,  is  the  difference 
between  63  and  e,j  and  is  represented  by  OR  in  the  diagram 
(Fig.  4).     If  er  is  the  resultant  rotor  E.M.F., 

ej-=e2    'B%i  't 
or,  since  Fx'=Fy'=F 

e,  =  4-44&2n2f(/i-/„)  10-8  volts 
=  gjS, 

where  S  is  the  "  slip."  It  should  be  observed  that,  as  a  result 
of  the  action  of  the  commutator,  the  frequency  of  the  E.M.F. 
Cr  is  the  same  as  that  of  the  impressed  E.M.F. 

The  E.M.F.  Cr  gives  rise  to  a  current  /j  in  the  rotor  windings 
lagging  behind  e^  by  an  angle,  a,  whose  tangent  is  equal  to  the 
ratio  of  the  reactance  to  the  resistance  of  the  rotor  winding. 
The  current  Z,  is  represented  by  the  vector  OG  in  the  diagram 
(Fig.  4),  lagging  by  an  angle  a  behind  the  vector  OR.  The 
current  I2,  in  conjunction  with  the  flux  Fy-,  give  rise  to  a  torque 
acting  on  the  rotor  bars  of  phase  a,  and  tending  to  turn  the 
rotor  in  the  direction  in  which  the  field  revolves. 

As  has  already  been  shown,  the  magnetising  current  in 
phase  a  of  the  stator  will  be  in  phase  with  the  component 
flux  Fx,  and  is  therefore  represented  by  OK  in  the  diagram 
(Fig.  4).  The  magnetising  current  required  to  produce  the 
component  flux  Fy  is  supplied  by  phases  b  and  c  and  hence 
does  not  appear  in  the  vector  diagram  which  relates  to  phase 
a  alone. 

Total  Stator  Current. 

In  order  to  determine  the  total  stator  current,  the  effect 
of  the  rotor  ampere  turns  along  the  axis  OX  must  be  deter- 
mined. The  axis  OX  is  6  degrees  behind  the  axis  of  the 
rotor  coils  of  phase  a,  and  hence,  as  has  already  been  shown, 
the  M.M.F.  of  the  rotor  windings  along  the  axis  OX  will 
lead  by  9  degrees  the  M.M.F.  of  the  rotor  windings  along 
the  axis  OX' ;  the  latter  M.M.F.  is  in  phase  with  the  current 
in  the  rotor  coils  of  phase  a  ;  hence  it  follows  that  the  M.M.F. 
of  the  rotor  windings  along  the  axis  OX  will  lead  by  6  degrees 
the  current  in  the  rotor  coils  of  phase  a.  Thus  for  the  purposes 
of  determining  the  stator  current,  the  vector  for  the  rotor 
current  assumes  the  position  OL  in  the  diagram  (Fig.  4) 
6  degrees  in  advance  of  the  vector  OG,  i.e.,  it  assumes  the 
position  it  would  have  occupied  if  the  brushes  had  not  been 
displaced.  The  stator  current  Zj  and  the  impressed  or  supply 
E.M.F.  E  (star  value)  can  now  be  determined  in  the  usual 
manner  and  are  represented  by  OM  and  OH  respectively 
in  the  vector  diagram  (Fig.  4).  It  will  be  observed  that  the 
displacement  of  the  brushes  does  not  affect  the  power  factor 
or  speed  of  the  motor. 

In  drawing  the  vector  diagram  it  has  been  assumed  that 
the  rotor  reactance  is  constant,  in  reality,  however,  it  appears 
that  the  reactance  decreases  as  the  speed  increases.*  It 
will  be  seen  that  if  it  be  assumed  that  the  rotor  reactance 
is  proportional  to  the  slip,  the  characteristics  of  the  commu- 
tator motor  with  short  circuited  brushes  are  the  same  as 
those  of  the  induction  motor  having  a  wound  rotor  short 
circuited  through  slip  rings. 

The   Three-Phase   Variable   Speed   Shunt   Commutator 

Motor. 
The  fact  that  the  E.M.F.  at  the  Inrushes  of  the  alternating 
current  commutator  machine  has  a  frequency  eqaal  to  the 
frequency  of  the  impressed  E.M.F.  makes  it  possible  to  con- 
nect the  brushes  to  the  supply  mains  and  thus  to  regulate  eco- 
nomically  the  speed  of  the  motor  above  or  below  the  syn- 

*  Set  "  General  Electric  Beview "  (1913),  Vol.  XVI.,  p.  976. 
"  Elektrotechnik  nnd  Maschinenbau  "  (1913),  Vol.  XXXI.,  p.  1109,  and 
"Journal"  of  the  Inst,  of  Electrical  Engineera  (1907),  Vol.  XL.,  p.  208. 


chronous  speed,  by  allowing  the  rotor  to  take  energy  from 
or  return  energy  to  the  mains. 

In  the  three  phase  variable  speed  shunt  commutator  motor 
the  rotor  brushes,  instead  of  being  short  circuited  as  in  the 
case  last  considered,  are  connected  through  a  variable  ratio 
transformer  or  auto-transformer  to  the  supply  mains,  when 
by  varying  the  E.M.F.  impressed  on  the  rotor  brushes  the 
speed  of  the  motor  can.  be  varied.  In  order  to  obtain  speeds 
both  above  and  below  synchronism,  it  is  necessary  that 
arrangements  should  be  provided  to  enable  the  secondaries 
of  the  transformer  to  be  reversed  with  respect  to  the  brushes. 
This  can  conveniently  be  done  by  continuing  the  winding 
of  the  secondary  beyond  the  star  point.  Further,  in  order 
to  "  compensate "  the  reactance  of  the  rotor  circuit  and 
render  it  possible  for  the  motor  to  attain  unity  power  factor, 
a  "  compensating  E.M.F."  is  introduced  into  the  rotor  circuit, 
which  should  lead  the  E.M.F.  induced  in  the  rotor  by  an 
angle  as  nearly  equal  to  90  deg.  as  is  practicable. 
.  The  compensating  E.M.F.  may  be  derived  from  a  small 
auxiliary  transformer  connected  to  the  supply  main.  In 
Fig.  5  is  shown  in  diagrammatic  form  a  two-pole  three  phase 
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commutator  shunt  motor  ;  in  order  not  to  complicate  the 
diagram,  the  connections  for  one  phase  only  are  shown.* 
The  diagram  is  drawn  for  the  case  of  the  motor  running  at  a 
speed  below  synchronous  speed  ;  in  this  case  the  E.M.F. 
impressed  on  the  rotor  must  be  in  phase  opposition  to  the 
E.M.F.  induced  in  the  rotor,  and  hence  will  be  in  phase 
opposition  to  the  E.M.F.  impressed  on  the  stator.  In  order 
to  obtain  hyjiersynchronous  speeds,  the  rotor  brush  must 
be  connected  to  one  of  the  tappings  above  the  star  point, 
when  the  E.M.F.  impressed  on  the  rotor  will  be  in  phase 
with  the  E.M.F.  induced  in  the  rotor. 

{To  be  continued.) 
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Carrier  Current  Telephony  and  Telegraphy.' 


By    E.    II.    COI.riTTS    nii.l    O.    II.    BLACKWEI.!. 

ISTRODUCTOBY. 
I'lic  l'ap?r  (bills  with  the  history  and  development  of  the  carrier 


8yst<?ni  of  multiplex  telephony  and  telegraphy,  with  the  ])rincii)lea 
on  whieh  it  o])crates  and  with  the  factors  whieli  have  to  be  considered 
on  aj)plying  these  princijiles  to  commercial  service.  Special  reference 
is  made  to  its  employment  in  the  15ell  telephone  system.  Installa- 
tions are  in  service  furnishing  four  telephone  conversations  or  ten 
du])lcx  telegraph  connections  over  each  circuit  in  addition  to  the 
normal  telegraph  and  telephone  facilities.     The  additional  circuits 


somewliero  in  the  voice  range.  The  envelopi*  of  the  modulated 
wave  will  approach  closely  a  sine  curve  and  we  may  assume  the 
value  of  the  current  at  any  instant  to  be  given  by  the  equation  j 


i=P  (l-]-h  cos  q  t)  cos  pt. 
This  equation  represents   a    carrier    current_of    frequency  •    — 

whose    amplitude    varies   sinusoidally  between  the  values   {l—k)P 
and  (/  \~k)  P  ;  k  being  proportional  to  the  amplitude'of  the  modulat- 


MODULATOR 
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have  much  the  same  degiee  of  practicability  and  fie.KibiUty  of  oiKra- 
tion  as  the  more  usual  form  of  circuits  and  are  so  designed  that  they 
lit  in  with  the  usual  circuit  facilities  of  the  system.  The  equipment 
required  is,  however,  expensive  and  its  use,  at  present,  is  economical 
only  over  relatively  long  lines. 

Historical. 
The  authors  trace  the  history  of  the  idea  of  carrier  current  multi- 
plex working  and  discuss  briefly  the  contributions  of  Gray,  BeU 
Van  Rysselberghe,  Edison,  JMercadier,  Pupin,  Hutin,  Leblanc, 
Stone,  Ruhmer  and  Squire,  extending  from  1886  to  1912,  when  the 
advent  of  the  thermionic  tube  enabled  the  development  of  a  practic- 
able commercial  system  to  be  taken  in  hand.  They  outhne  the 
progress  made  by  the  Bell  engineers  anil  deal  briefly  with  the  trial 
equipments  first  put  into  commercial  operation. 

PRENCrPLES     OF     OPERATION. 

The  underlying  principles  of  the  carrier  system  are  first  described 
in  their  application  to  telephony.  Fig.  1  shows  schematically  the 
fundamental  circuits  involved  in  a  single  one-way  chamiel. 

Moil  Illation.  It  will  be  noted  in  the  circuit  sho\n\  that  the  poten- 
tials of  carrier  and  voice  frequencies  are  ajjpUed  in  series  in  the  grid 
circuit  of  a  thermionic  tube  kno\ni  as  the  modidating  tube,  together 
with  a  steady  voltage  from  a  battery.  Owing  to  the  non-hnear 
relation  which  exists  between  the  plate  cuirent  and  the  grid  voltage 
the  output  current  is  not  simply  a  reproduction  of  the  alternating 
voltages  apphed  to  the  grid.  In  fact,  the  modulating  properties 
of  the  tube  result  from  the  inter-actions  between  apphed  voltages 
which  this  non-linear  relation  introduces. 

The  mechanism  of  this  interaction  is  shown  graphically  in  Fig.  2. 
It  is  evident  that  while  the  output  current  includes  both  the  modulat- 
ing current  (here  a  sinu-soid)  and  the  carrier  current,  the  amplitude 
of  the  latter  varies  in  accordance  with  the  instantaneous  value  of 
the  former.  Hence  even  though  the  relatively  low  modulating 
frequency  it«clf  be  removed  by  a  selective  circuit,  its  variations  are 
preserved  in  the  wave  form  of  the  higher  carrier  frequencj'.  The 
form  of  this  modulated  carrier  wave  is  sho\TO  in  Fig.  3.  Here  curve 
A  shows  a  modulating  wave  of  irregular  form  representing  the  voice 
current,  cuive  B  the  carrier  wave,  and  curve  C  the  modulated  carrier 
wave,  whose  envelope  has  the  form  of  the  modulating  wave. 

Component  Frequencies. 
It.  is  not  at  once  obvious  from  an  inspection  of  this  modulated 
carrier  wave  what  component  frequencies  are  present  and  which  of 
these  are  essential.     Assume  for  the  moment  the  complex  voice 

wave  to  be  replaced  by  a  sinusoidal  current  of  a  frequency    —  lying 

*Abstract  of  a  Paper  presented  at  the  1921  Midwinter  Convention 
of  the  American  Institute  of  Electrical  Engineers. 


ing  wave.     By  simple  transformation  this  may  be  resolved  into  its 
components,  giving 


i=P  cos  p  t+P  ]r  [cos  (iJ+j)  t-\-0OB  (p- 


1)  n- 


The  first  term  represents  a  component  of  carrier  frequency  whose 
amiilitude,  P,  is  altogether  independent  of  q  and  of  k  ;  and  there- 
fore it  has  no  part  in  conveying  the  characteristics  of  the  modulating 
wave  to  the  distant  station.  These  characteristics  are  preserved 
by  the  remaining  two  terms,  whose  frequencies  are  respectively 
the  sum  and  difference  of  the  carrier  and  modulating  frequencies, 
and  whose  amplitudes  are  proportional  to  the  product  of  the  carrier 
and  modulating  waves. 


Fio.  2. 

From  this  it  follows  that  every  component  frequency  of  a  modulat- 
ing voice  wave  is  represented  in  the  corresponding  modulated 
carrier  wave  by  two  components,  one  of  which  is  greater  in  frequency 
than  the  carrier  wave  by  the  frequency  of  the  voice  component, 
and  the  other  of  which  is  less  by  the  same  anioimt.  We  may  there- 
fore be  certain  that  all  the  essential  components  of  the  voice  wave 
will  be  preserved  if  those  components  of  the  modulated  wave  are 
transmitted  whose  frequencies  lie  within  two  frequency  bands,  one 
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of  which  extends  from  the  carrier  frequency  plus  200  ujiwards  to 
the  carrier  frequency  phis  2  000  and  the  other  from  the  carrier 
frequency  minus  200  down  to  the  carrier  frequency  minus  2  000. 
These  are  known  as  the  upper  and  lower  side  bands  respectively. 

Demodulation. 

By  the  term  '■  demodulation  "  is  meant  the  process  of  reproducing 
the  original  low  frequency  modulating  wave  from  the  carrier  Avave 
upon  which  it  has  been  impressed.  This  is  also  effected  by  the  use 
of  the  thermionic  tube.  Reference  may  be  made  to  Fig.  1,  where 
at  the  receiving  station  a  modulated  wave  is  shown  applied  to  the 
input  circuit  of  a  vacuum  tube.  This  figure  also  shows  a  low  fre- 
quency amplifier  in  the  output  circuit  of  the  demodulating  tube. 

The  operation  of  the  demodulating  tube  is  exactly  similar  to  that 
of  the  modulating  tube,  in  that  if  voltages  of  two  different  frequencies 
are  apphed  to  its  input  circuit,  there  appears  in  its  output  circuit 
a  complex  current  wave.  When  the  output  current  wave  is  resolved 
into  its  components,  we  find  currents  identical  Avith  the  two  fre- 
quencies which  had  been  applied  at  the  input,  one  component  whose 
frequency  is  the  sum  of  the  applied  frequencies,  one  component 


Fio.  3. 

whose  frequency  is  the  difference  of  the  appUed  frequencies,  and  a 
large  number  of  harmonics  and  sum  and  difference  frequencies. 
The  amplitudes  of  the  two  currents  whose  frequencies  are  the  sum 
and  difference  of  the  applied  frequencies  are  proportional  to  the 
product  of  the  amplitudes  of  th^  applied  voltages.  When,  therefore, 
the  received  modulated  wave  is  applied  to  the  demodulating  tube, 
we  may  determine  the  frequencies  and  relative  amplitudes  of  the 
components  of  voice  frequency  in  the  output  circuit  of  the  demodula- 
tor by  considering  the  interaction  of  the  varioas  pairs  of  frequencies 
n  the  modulated  wave. 

Obviously  frequencies  in  the  voice  range  can  occur  in  the  demodu- 
lator output  only  as  the  difference  of  two  components  of  the  modu- 
lated wave.  If  we  substract  the  carrier  frequency  from  any  com- 
ponent of  the  uppjr  side  band,  the  result  is  the  original  sp;ech  fre- 
quency which  produced  that  component.  The  interaction  of  the 
carrier  and  the  entire  upper  side  band  therefore  reproduces  all  the 
components  of  the  voice  wave  with  their  proper  relativf  amplitudes, 
since  the  amplitudes  of  the  side  band  components  are  proportional 
to  those  of  the  original  voice  components,  and  that  of  the  carrier 


is  the  same  for  all  of  them.  The  reproduction  of  the  original  voice 
wave  also  results  from  the  interaction  of  the  carrier  with  the  lower 
side  band. 

It  is  evident  that  since  speech  can  be  reproduced  from  either  side 
band  alone,  there  is  no  necessity  for  transmitting  both.  Accordingly 
the  selective  circuits  to  be  described  later  may  be  so' designed  as  to 
transmit  only  one  side  band.  As  this  effectively  halves  the  range 
of  frequencies  assigned  to  each  chamiel,  its  great  importance  is  at 
once  obvious.     The  effect  on  the  wave  form  of  suppressing  the  upper 
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side  band  is  shoAA-n  by  curve  D,  Fig.  3.  It  is  seen  that  in  addition 
to  the  form  of  the  envelope  being  changed,  the  times  at  which  the 
current  passes  through  zero  are  no  longer  equally  spaced. 

Interaction  of  Frequency  Components. 
It  is  necessary  to  consider  the  interactions  between  the  frequency 
components  of  the  side  band  itself,  for  if,  in  the  case  of  telephony, 
the  voice  wave  includes  components  of  more  than  one  frequency, 
each  will  be  represented  by  a  corresponding  component  in  the  side 
band.  The  interaction  of  two  of  these  comjjonent  frequencies, 
simultaneously  present  in  the  side  band,  gives  rise  to  a  component 
in  the  output  circuit  of  the  demodulator,  the  frequency  of  which  is 
the  difference  between  those  of  the  corresponding  two  components 
of  the  original  voice  wave.     Such  currents  wiU  have  a  .serious  effect 


KILO-CYCLES, 

Fio.   5. 

on  the  quality  of  the  reproduced  speech,  if  their  ampUtude  is  com- 
parable with  that  of  the  reproduced  voice  currents.  The  anipUtude 
of  this  distorting  component  is  proportional  to  the  product  of  the 
amplitudes  of  the  two  side  band  components,  whereas  the  amphtuda 
of  each  of  the  two  components  of  the  desired  voice  current  is  pro- 
portional to  the  product  of  the  amplitudes  of  its  corresponding  side 
band  component  and  the  carrier.  The  reproduced  voice  current  can 
be  made  large  compared  with  the  distorting  current  only  by  insuring 
that  the  carrier  is  large  compared  with  every  component  of  the  side 
band.     As  a  result  of  this,  it  follows  that  in  order  to  seouje  good 
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quality  it  is  necessary  that  the  greater  jiortion  of  th(>  energy  applied 
to  the  ileniodulator  consist  of  unmorluhited  lairicr  frequency. 

The  authors  show  further  thai  considoratiou  must  lie  given  to  I  lie 
ert'ects  of  interfering  currents  due  to  extraneous  disturhaiices. 

.Selection  Electrical  Filters. 

When  a  number  of  one-way  channels  of  the  type  schematially 
shown  in  Fig.  1,  each  employing  a  different  carrier  frequency,  are 
operated  hy  suj)erposition  on  a  conuuon  line,  each  channel  must  be 
connected  with  the  line  through  selective  circuits  which  transmit 
only  the  range  of  frequency  assigned  to  that  particular  channel. 
The  general  ])osition  of  the  selective  circuits  in  such  a  one-way 
multi])lex  system  is  indicated  in  Fig.  4. 

The  ideal  selective  circuit  ^\ould  transmit  efliciently  the  side 
band,  having  a  frequency  range  of  2  01)0  cycles,  and  Mould  abso- 
lutely block  off  frequencies  outside  of  this  band.  The  nearest 
approach  to  this  ideal,  particularly  for  carrier  operation,  is  secured 
by  the  use  of  what  has  come  to  be  knowii  as  an  ""electrical  filter," 
invented  by  Dr.  (!.  A.  Campbell.  Fig.  5  shows  a  type  of  tilter  which 
has  been  used  to  great  advantage  in  carrier  telephony.  As  this 
filter  transmits  a  band  of  frequencies,  it  has,  for  convenience,  been 
termed  a  "  band-pass  ''  tilter.  The  transmission  characteristics  of  this 
filter  are  also  shown  in  Fig.  5,  where  the  attenuation  introduced  into 
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a  circuit  by  the  in.sertionof  this  filter  is  plotted  against  the  frequency 
of  the  a])plied  cunent.  For  comparison  the  attenuation  character- 
istic of  a  pair  of  loosely  coupled  resonant  circuits  is  shown  in  the 
dotted  curve  of  Fig.  5.  The  advantage  of  the  Campbell  tilter  in  giving 
almost  uniformly  small  attenuation  over  thefrequency  range  included 
in  the  band  with  sharp  discrimination  against  frequencies  outside 
this  range,  is  obvious.  In  the  design  of  such  filters  the  main  problem 
has  been  to  provide  reactance  elements  of  high  time-constant, 
accuracy  and  stability.  Coils  with  toroidal  cores  formed  of  finely 
divided  iron  and  having  time  constants  superior  to  those  of  aii-core 
coils  are  used.  A  description  of  this  type  of  core  material  and  of  its 
tiBe  in  telephone  plant  is  shortly  to  be  imblished. 

It  has  been  found  practicable  to  design  filters  which  jiermit  of 
operating  with  an  interval  of  about  1  000  cycles  between  adjacent 
telephone  chamiels  ;  that  is,  3  000  cycles  between  adjacent  carrier 
frequencies. 

Sep.^ujatiox  of  Carrier  Frequencies. 

In  addition  to  separating  the  various  carrier  channels  from  each 
other  it  is  found  convenient  from  an  operating  standpoint  to  separate 
within  the  toll  offices  the  carrier  frequencies  as  a  group  from  the 
frequencies  used  for  ordinary  telephony  and  telegraphy.  For  this 
purpose  the  portion  of  the  line  which  is  used  in  common  is  con- 
nected with  the  carrier  apparatus  through  a  ""  high-pass  "'  filter, 
which  transmits  all  frequencies  above  a  predetermined  value  (in 
this  case  above  about  3  000  cycles),  and  suppresses  aU  frequencies 


lielow  this  value  (in  this  case  below  3  000  cycles).  Similarly  con- 
nection is  made  with  the  ordinary  telephone  and  telegraph  circuits 
through  a  •"  low-pass"  filter,  which, in  this  instance,  passes  frequen- 
cies below  3  OIJO  cycles  and  suppresses  those;  above.  This  combina- 
tion of  carrier  line  filters,  sometimes  called  a  "'  high-frequency 
composite  set."  is  shown  in  Fig.  6,  together  with  the  attenuation 
curves  of  the  two  filters.  Heferring  to  this  figure,  it  will  be  seen  that 
currents  in  the  multi])Icx  line  divide  between  the  low-pass  and  high- 
pass  filters  shown  at  the  top  of  the  figiue.  The  division  is  determined 
at  any  particular  frequency  by  the  relative  input  impedances  of  these 
two  branches.  Accordingly,  the  high-pass  filter  is  designed  to  offer 
a  high  injmt  imjx  dance  to  currents  of  ordinary  telephone  frequency, 
and  to  have  an  im]x'danc<'  equal  to  that  of  the  line  for  currents 
within  the  carrier  frc()ucn(-y  range.  Correspondingly,  the;  low-pass 
filter  is  designed  to  offer  a  high  input  imj)cdancc  to  currents  of  the 
carrier  frequency  range,  and  to  have  an  imijcdana;  equal  to  that  of 
the  fine  for  currents  of  ordinary  voice  frequencies.  The  attenuation 
of  the  high-pass  filter  is  small  for  carrier  frequencies  and  large  for 
voice  frequencies,  while  the  reverse  is  true  for  the  low-pass  tilter. 

The  location  of  these  fine  filters  in  a  carrier  system  is  indicated  in 
Fig.  4. 

AKR.4.NGEMENTS    FOR   TwO-WAY    TrANSJHSSION. 

For  two-way  transmission  balancing  circuits  similar  to  those  used 
with  repeaters*  are  employed.  Otherwise  '"  local  singing  "  or  "  end 
to  end  singing  "  may  be  set  up.  '"  End  to  end  singing  "  may  be 
avoided  by  the  use  of  different  carrier  frequencies  for  transmission 
in  the  two  directions.  In  this  case  it  will  only  occur  if  the  attenuation 
of  the  carrier  line  is  more  than  compensated  for  by  the  ampUfication 
introduced  at  the  terminal  or  at  intermediate  stations.  By  the  use 
of  balancing  circuits  for  the  carrier  line  itself  "  end  to  end  singing  " 


may  be  avoided  without  the  nse  of  different  carrier  frequencies  for 
the  two  directions  of  the  same  channel.  The  Paper  contains  dia- 
grams showing  the  location  of  the  balancing  transformers  and  net- 
works in  the  system. 

Carrier  Suppression. 

The  relatively  large  amount  of  unmodulated  current  of  carrier 
frequency  required  for  the  proper  demodulation  of  the  side  band 
currents  may  be  transmitted  from  the  modulator  or  may  be  supphed 
to  the  demodulator  from  a  local  source.  The  latter  system  has  the 
advantage  that  the  amoiuit  of  fine  current  transmitted  per  chaimel 
is  very  materially  reduced.  Curve  E,  Fig.  3,  shows  the  wave  form 
with  the  carrier  suppressed  and  both  side  bands  present.  Curve  F, 
Fig.  3,  shows  the  carrier  suppressed  and  only  one  side  band  present. 

Ehmination  of  the  carrier  frequency  at  the  sending  end  can  be 
accomplished  by  what  is  known  as  a  ""  balanced  modulator,"  a 
schematic  circuit  of  which  is  shown  in  Fig.  7.  In  this  arrangement 
two  tubes  are  coiuiected  in  a  maiurer  somewhat  similar  to  the  "  push- 
pull  "  repeater  circuit  which  is  described  later.  The  voice  frequency 
potential  is  applied  differentially  to  the  grids  of  the  two  tubes  by  the 
transformer  T^.  The  carrier  potential  is  appUed  through  the  trans- 
former, Tu.  to  the  common  portion  of  the  input  circuit  in  such  a 
manner  that  the  carrier  frequency  potentials  of  the  two  gilds  with 
respect  to  the  filament  are  at  any  instant  the  same.  The  resultant 
carrier  frequency  ciu-rents  in  the  plate  circuits  of  the  two  tubes  are 
then  equal,  and  the  fluxes  which  they  set  up  in  the  core  of  the 
differential  transformer,  T^,  are  equal  and  opposite  ;  hence  no  volt- 
age of  the  frequency  of  the  mimodulated  carrier  is  induced  in  the 
output  circuit.  By  a  more  detailed  analysis  it  can  be  shown  that 
the  side-band  currents  resulting  from  the  interaction  of  the  carrier 
and  speech-frequency  ciurents  are  not  I)alanccd  out,  but  are  repro- 
duced in  the  output  circuit.  It  should  be  noted  that  under  these 
conditions  high-frequency  current  appears  in  the  output  circuit  only 
when  low-frequency  telephone  currents  are  being  apphed  to  the 
input  circuit  of  the  modulator. 

(To  he  continued.)       

*  Gherardi  &  Jewett,  A.I.E.E.  Trans.,  pp.  1287-1345,  1919;  The 
Electrician,  Vol.  I>XXX1V.,  pp.  .517,  .543,  571,  618. 
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Some   Recent   Developments   in   Large    Steam 

Turbine   Practice.* 
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General  Trend  of  Developments. 
The  trend  of  development  in  turbines  towards  the  maximum 
possible  output  at  the  highest  possible  speed  is  justified  by  the 
improvement  in  rehabihty,  thermal  economy  and  first  cost.  This 
step  is  conditional  on  a  corresponding  development  of  the  driven 
machine  with  which  the  turbine  is  directly  connected,  or,  alter- 
natively, of  the  gear  used  for  transmitting  the  poWer  to  the  driven 
machine.  The  only  machine  coming  under  the  first  category  is  the 
turbo-alternator.  From  a  purely  electrical  point  of  view,  the 
development  of  the  high-speed  alternator  is  not  justified,  as  it  is 
less  efficient  than  the  low-speed  alternator,  and  its  first  cost  is  prac- 
tically the  same.  Nevertheless,  other  advantages  fuUy  justify  en- 
deavours in  this  direction. 
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In  the  original  Paper  the  author  presents  two  valuable  and  com- 
prehensive tables,  containing  Usts  of  turbo-alternators  built  by 
various  makers  during  the  last  10  years.  Some  of  these  data  are 
summarised  in  Figs.  1  and  2.  The  largest  alternator,  with  a  speed 
of  1  000  revs,  per  min.,  was  buUt  by  the  A.E.G.  in  1918.  This  set 
was  expensive.  Future  progress  will  be  towards  increasing  the  output 
of  1  500  revs,  per  min.  machines,  rather  than  1  000  revs,  per  min.  sets. 
The  largest  machine  (presumably  1  500  revs,  per  min.)  at  present 
in  operation  has  a  capacity  of  35  000  kVA  (ma.ximum  continuous 
rating).  Most  manufacturers  are  willing  to  build  an  alternator  of 
this  size.  A  35  000  kVA  alternator  has  also  been  built  for  a  speed  of 
1  800  revs,  per  min.  Blany  turbo -alternators  rumiing  at  2  400  revs. 
per  min.  and  above  have  been  built  during  the  last  10  years.  The 
capacity  has  increased  in  this  country  from  about  3  000  kVA  in  1912 
to  17  200  kVA  maximum  continuous  rating  in  1921.     {See  Fig.  2.) 

The  direct-current  generator  driven  directly  from  the  turbine  has 
recently  given  place  to  the  moderately  low-speed  generator  driven 
by  mechanical  reduction  gear,  up  to  units  of  4  000  kW,  and  for 
larger  imits  by  tiu-bo-alternators  used  with  rotary  converters. 
Development  in  reduction  gear  has  also  led  to  the  disappearance  of 
the  direct-driven  25-period  alternator  rimning  at  1  500  revs,  per  min. 
up  to  capacities  of  4  000  kW.  Mechanical  reduction  gear  has  com- 
pletely revolutionised  turbine  practice  for  small  outputs.  Eventually 
even  the  1  000  kW  turbo-alternator  rimning  at  3  000  revs,  per  min. 
jwill  be  replaced  by  a  high-speed  turbine  driving  the  alternator 
through  gears. 

Gear  Development. 

G^ar  is  still  in  an  early  stage  of  development.  For  a  given  speed 
of  the  low-speed  shaft  the  cost  of  gearing  increases  with  increasing 
pinion  speed,  though  it  leads  to  a  higher  efficiency.  In  the' original 
Paper  a  diagram  is  given  showing  the  progressive  increase  in  maxi- 
mum kilowatts  per  pinion  from  1912  to  1920.  Apart  fr>im  increased 
speed,  the  size  of  turbines  has  notably  advanced,  a  fact  which  is 
illustrated  in  the  tables  referred  to  above.  Generally,  rating  varies 
(a)  as  the  square  root  of  the  back  pressure  and  (b)  invcrselj-  as  the 
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square  of  the  speed.  Particulars  of  the  G.E.C.,  Zoelly  and  iletro- 
poHtan-Vickers  multi-exhaust  ty[)es  of  turbines  operating  at  32  400, 
29  200  and  26  400  kW  respectively  (reduced  rating),  the  speeds 
being  1  800  revs,  per  min.  in  the  first  case  and  1  500  revs,  per  min. 
in  the  two  last,  are  given  in  detail.  The  absolute  vacua  values  are 
respectively  1,  1-05  and  0-9  in.  respectively. 

In  the  next  part  of  the  Paper  sectional  drawings  and  data  relating 
to  a  variety  of  modern  turbines  are  given,  and  the  developments  of 
(a)  reaction  turbines,  (b)  impulse  turbines  and  (c)  turbines  for  sjiecial 
purposes  are  sketched. 

Impulse  Turbines. 

In  regard  to  impulse  turbines,  the  increase  in  size  has  been  a 
conspicuous  feature.  The  first  30  000  kW  turbine,  built  in  1914, 
was  of  the  two-cyhnder  t^^je.  Subsequently  a  35  000  kAV  one- 
cylinder  type  was  developed,  the  necessary  leaving  area  beuig  ob- 
tained by  increasing  the  diameters  of  the  last  stages  and  the  length 
of  the  blades.  The  two-cyhnder  type  involves  additional  cost,  a 
feature  being  the  great  difference  in  overall  length.  However,  there 
are  drawbacks  in  single -cylinder  turbines,  such  as  disc  and  blade 
vibration.  Other  details  of  construction  discussed  in  the  original 
Paper  include  stream-Line  exhaust,  internal  feed  water,  construction 
of  exhaust  casing  and  nozzle  box  and  steam  chest  design.  A  table 
is  presented  summarising  orders  in  Great  Britain  for  tiu'bines  in 
1914,  1916  and  1919.  The  total  for  the  three  years  are  resiJectively 
143,  167  and  189.  In  1919  143  of  the  orders  were  for  impulse  tur- 
bines, and  in  the  three  years  the  proportion,  after  rising  in  1916, 
has  slightly  decreased.  The  proportion  of  reaction  turbines,  on  the 
other  hand,  has  risen  fiom  21-6  per  cent,  in  1914  and  1916  to 
24-3  per  cent,  in  1919.  The  total  output  capacity  in  1919  was 
523  975  kW,  of  which  112  407  kW  was  in  the  form  of  reaction 
turbines,  and  41 1  568  kW  impulse  machines. 

Reaction  Turbines. 
The  development  of  reaction  turbines  in  this  country  has 
involved  standardised  two -cylinder  types  for  large  capacities,  high 
and  low  cylinder  elements  being  arranged  in  separate  cylinders  in 
tandem  for  driving  a  single  generator.  In  America  the  tm-bine  has 
been  subdivided  into  separate  cylinders,  and  some  imits  have  been 
evolved  for  driving  more  than  one  generator,  involving  a  multi- 
shaft  arrangement.  A  feature  has  been  the  development  of  the 
Ljungstrom  turbine,  of  which  a  30  000  kW  specimen  is  now  under 
construction  by  the  G.E.C.  of  America. 
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Fig.  2. — Growth  of  Maximum  Continuous  kVA  Rating  of  Laec;e 
High-Speed  Alterkators  Reduced  to  3  000  revs,  per  min. 

Among  tm-bines  for  special  purposes,  the  author  mentions  (a)  low- 
pressui-e  and  mixed-presswc  turbines,  and  (6)  back-pressiu'e  and 
reducing  turbines,  no  very  notable  developments  in  method  of  con- 
struction being  recorded. 

Important  FAqiORS  rs  Large  Tub  bine  Developjient. 
The    cbief  factors  governing  turbine   design  are   (1)   reliability, 
(2)  working  conditions,  (3)  thermodynamic  efficiency, and  (4)  overall 
dimensions,  weights  and  costs. 
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Reliability  is  of  primary  importanco,  and  largely  limits  the  size 
of  a  tm-bino  that  can  be  used  in  power  stations,  l^eliability  dejx-ndK 
on  (a)  the  stress  to  which  the  material  is  sulijected,  (h)  magnitude 
and  1^-pe  of  vibration  to  whieh  parts  are  subjeetcd,  (c)  stresses  due 
to  uneven  distribution  of  tem]X'ratnrc,  (d)  reliability  of  material,  (e) 
care  duiini;  nmnufaeture  an<l  ereetion. 

It  is  suggestcil  that  the  mean  of  the  factors  of  safety  referred  to 
elastie  hmit  and  tensile  strength  should  not  be  less  than  4  when 
rimuing  at  normal  speed,  an  emergency  speed  of  15  jX'r  cent,  above 
normal  liring  permissible.  The  homogeneity  of  large  pieces  is 
naturally  less  perfect  than  in  small  masses. 

Yibralioii  refers  chiefty  to  jiarts  that  rotate.  The  critical  speed 
of  the  shaft  should  be  appreciably  above  the  rumiing  speed  of  the 
tuibine.     Vibration  of  discs  presents  difficulties      Those  of  large 
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Frc:.  3. — Total  Improvement  in  Thermal  Efficiency  for  10  per 
CENT.   Increase  in  Absolute  PRBSStntE. 

diameter  must  be  very  massive  if  excessive  vibration  is  to  be  avoided. 
Cases  have  also  occurred  where  the  vibration  of  blades  has  been 
such  as  to  cause  fatigue  of  the  material. 

Stresses  due  to  nneveii  dislribulion  of  temperature  also  increase  with 
the  size  of  the  discs,  and,  besides  increasing  stress,  tends  to  lower  the 
natural  frequency  of  vibration.  Discs  which  nm  without  vibration 
on  a  steadj-  load  may  vibrate  greatly  during  changes  of  load,  since 
the  latter  sets  up  momentary  imeven  temperature  distribution. 

As  regai'd.s  materiaU,  standard  properties  should  be  utilised. 
Designs  requiring  metal  of  high  tensile  strength,  only  obtainable  by 
using  special  alloy-steels,  should  prefi>rably  be  avoided,  as  such  steels 
i-ecpiire  more  careful  attention  in  manufacture  and  the  treating  of 
very  large  masses  presents  difficulties.  Special  alloy  steels  may  be 
suitable  for  relatively  small  turbines  running 
at  3  000  i'e\s,  per  min.,  but  camiot  be  recom- 
mended for  the  larger  dimensions  involved 
in  speeds  of  1  500  revs,  per  min. 

Care  during  manufacture  is  specially  im- 
portant in  turbine  design,  but  construction 
should  be  such  as  to  limit  the  amount  of  skill 
and  siqx-rvision  needed  so  far  as  possible 
Manufactiuing  facilities  also  play  an  important 
part.  A  rotor  that  can  be  completely 
assembled  and  shipjjcd  is  preferable  to  one 
shipjied  in  sections  and  assembled  on  site. 
In  the  latter  case  adequate  facilities  for 
assembly  are  frequently  difficult  to  obtain, 
and  work  caimot  be  sujx-rvised  as  efficiently 
as  in  the  workshop.  Parts  should  be  so 
designed  as  to  be  capable  of  being  shipped 
without  special  precautions. 


At  the  jiresent  time  steam  ])ressures  as  high  as  .3.50  lb.  p?r  square 
inch  and  tempcratm'es  as  high  as  750°F.  are  being  adopted  for  new 
stations.  The  heat  drop,  as  shown  by  the  above  figures,  has  in- 
creased nearlv  20  per  cent.,  the  ratio  of  expansion  nearlv  in  the  ratio 
of  1  :  2.  ■ 

The  author  next  discusses  the  basis  of  calculations  for  irajirove- 
mcnt  in  heat  consum[)tion  possible  with  improved  steam  conditions. 
It  is  pointed  out  that  {a)  the  eflfieiency  of  a  stage  decreases  with  the 
amount  of  wetness  in  steam,  (b)  the  reheat  factor  varies  a  great  deal 
with  the  pressure,  snjxrheat  and  vacuum,  (f)  with  a  given  turbine 
the  ratio  between  the  mean  peiipheral  syKcd,  «,  and  the  theoretical 
steam  velocity,  c„,  varies  with  tlie  total  heat  drop,  (rf)  leakage  and 
disc-friction  losses  increase  w-ith  higher  jiressures,  and  leaving  losses 
with  lower  back  pressures.  In  the  subsequent  calculations  heat  con- 
tent and  heat  drop  are  calculated  from  Prof.  CaUendar's  formulas 
and  the  method  of  correcting  thermodynamic  efficiency,  applying 
the  wetness  correction  and  calculating  reheat  factors  are  explained. 

Effect  of  Pressure  on  Economy. 

'J"he  author  has  previously  estimated  that  for  every  10  jxt  cent 
increase  in  pressure  the  overall  economy  is  imjiroved  by  1  jier  c<'nt- 
In  the  oiiginal  Paper  some  accurate  calculations  are  given  for  steain 
pressures  up  to  1,000  lb.  per  square  inch,  the  total  temjxTature  and 
vacuum  being  constant,  at  ()88°F.  and  2'J-l  in.  (Hg)  respectively. 
Graphs  of  variation  in  heat  consumjitions  with  increase  in  pressiu'c 
and  improvement  In  thernuil  efficiency  for  10  per  cent,  increase  in 
absolute  pressure  (see  Fig.  W)  arc  also  presented.  Actually,  with  a 
given  turbine,  these  calculated  improvements  are  not  reahsedowing 
to  increased  leakage  losses  at  higher  prcssitfcs  and  other  causes. 

For  improvement  due  to  the  higher  steam  temperatures  the 
author  has  jireviously  formed  the  concliLsion  that  the  consumption 
is  decreased  3  per  cent,  for  an  increase  in  temperature  of  lOO'F.  for 
total  temperatures  between  600°F.  and  750°F.,  and  for  steain 
pressures  between  200  lb.  and  400  lb.  per  square  inch.  A  more 
detailed  calculation  submitted  in  the  present  Paper  shows  the  sub- 
stantial accuracy  of  this  estimate.  Deahng  with  improvements 
due  to  higher  vacua,  the  author  presents  a  table  divided  into  three 
sections  giving  (1)  heat  drops  for  various  steam  conditions  for  28  in. 
vacuum,  (2)  consequent  improvement  in  steam  consumption  in 
percentage  of  consumption  at  28  in.,  and  (3)  decrease  in  exhaust 
steam  temperature  to  obtain  1  per  cent,  improvement  in  heat  or 
steam  consumption  at  various  steam  conditions  and  backpressures. 
Improvements  due  to  reheating  and  feed-water  heating  are  also 
briefly  discussed. 

Thermodynamic  efficiency,  discassed  in  the  last  portion  of  Part  II. 
of  the  Paper,  depends  on  blading  efficiency  and  losses  outside  the 
blading.  These  losses,  however,  vary  vastly  in  different  types  of 
turbines.  Losses  outside  the  blading  are  summarised  in  tabular 
form  and  are  also  illustrated  here  in  Fig.  4.     Two  divisions  of  losses, 
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WoRKiNo  Conditions. 

Working  conditions  with  modern  turbine 
plant  may  be  divided  into  (1)  those  under 
the  control  of  the  power  station  tlesigncr, 
and  (2)  those  under  the  control  of  the  turbine 
designer. 

In  the  original  Pajx-r  the  author  presents  a  table  showing  the 
progress  inafle  in  steam  conditions,  illustrated  by  details  of  machines 
installed  from  1910  to  1921.  The  most  notable  points  areincrea,ses, 
at  boiler,  from  200  lb.  to  375  lb.  per  square  inch  in  steam  pressure  ; 
at  the  tmbine.  from  190  lb.  pressure  to  355  lb.,  from  506  F.  temp, 
to  752'F.,  and  from  lOO^F.  superheat  to  314°F.  The  vacua  at 
economical  rating  vary  from  0-9  to  20  in  Hg,  the  cooling  water 
temjxrature  from  55'F.  to  75'F.,  the  turbine  heat  drop  jx>r  lb.  from 
407-2  B.Th.l'.  to  492-8  B.Th.U. 
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^^-  *■ — Variation  op  Losses  and  Steam  CoNSCurpTioN  with  the  Ratings  of  a  Turbine. 
Steam  conditions  200  lbs.  per  sq.  in.  (gauge),  200°  F.  superheat  and  29  in.  vacuum. 

with  resixctive  totals  of  2-89  fx-r  cent,  and  4-45  per  cent., are  tabu- 
lated, giving  a  combin;  d  total  of  7-34  per  cent. 


The 


Economical  Ratino  of  Turbine  Frames. 
maimer  in  which  the  various  losses  classified  in  the  table- 


mentioned  above  are  distributed  is  shown  diagrammaticallyinFig.  4 
Curve  A  shows  the  variation  of  the  steam  consumption  s,,  in  lb.  per 
kilowatt -hour  at  the  blading  if  c-  losses  do  not  exist.  This  con- 
sumption  is  independent  of  the  rating,  and  curve  A  is,  t'aerefore,  a 
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Approximate  Cast  of  a  Power  Station  of  a  Total  Installed  Capacity  K,.  (Economical  Rating)  of  100  000  kW  Steam  Coiisumption  10-0  lb.  per 

Kilowatt-hotir. 


Total  cost 
in£ 

Ratio  of !    Cost  in 
Total     £  per  kW 

1.  Land,  buildings  and  foundation,  roads  and  railway 

sidings   

2.  Boiler  house  plant    ... 

3.  Coal-conveying  plant 

4.  Turbine          

5.  Condensing  plant,  house  set  and  auxiliaries 
13.   River  work,  water  culverts... 

7.  Alternator 

8.  Transformers... 

9.  Switchgear  and  instruments 

10.  Converting  plant,  wiring,  cranes,  miscellaneous... 

850  000 

480  000 
140  000 
-   2.50  000 
220  000 
1.50  000 
220  000 
100  000 
200  000 
200  000 

0-303 

0-171 
0050 
0089 
0078 
0054 
0078 
0-035 
0-071 
0-071 

8-50 

4-80 
1-40 
2-50 
2-20 
1-50 
2-20 
1-00 
2-00 
2-00 

t  a.  For  boiler  plant  £3-5  per  kW  capacity. 
<  b.  For  condensingplant  £1-5  per  kW  capacity. 
[  c.  For  electrical  plant  and  turbine  £3-5  per  kW  capacity. 
\  Total  cost  of  boiler  and  coal  plant  £6-2  per  kVV  capacity, 
J       or  £0-62  per  lb.  per  hour  of  steaming  capacity. 

'  Total  cost  of  condensing  plant  £3-7  per  kW  capacity. 

Total  cost  of  electrical  plant  £7-2  per  kW  capacity.     This 
is  indejiendent  of  the  steam  economy  of  the  plant. 

Total          

2  810  000 

1000 

28-10 

A.  Cost  of  plant  which  depends  on  the  kilowatt  capacity  of  the  station  {lc)+ (7)+ {8)+ (9)+ (10)  

B.  Cost  of  plant  which  depends  on  the  steaming  capacity  of  the  station  (la)+ (2)+ (3)     

C.  Cost  of  condensing  plant  which  depends  on  the  steaming  capacity  and  on  the  thermodjTianiic  efficiency  of  the  turbine 

(16)  +  (5)+(6)         

D.  Cost  of  turbine 


=£10-7  per  kW 
=£9-7  per  kW 

=  £5-2  per  kW 
=  £2-5  per  kW 


Total        £28-1  per  kW 


horizontal  line.  Ctirve  B  shows  the  variation  of  the  mechanical 
losses  expressed  as  a  percentage  of  the  output  measured  at  the 
coupUng.  In  the  case  -nhich  is  considered,  the  mechanical  losses 
amount  to  A',„  =835  kW.  Curve  C  shows  the  variation  of  the  c'^ 
losses  expressed  in  percentage  of  the  total  heat  drop  available  for  a 
back  pressure  of  1  in.  abs.  These  losses  vary  approximately  as  the 
square  of  the  rating.  Curve  B  plus  C  shows  the  variation  of  the 
total  losses  expressed  as  a  percentage  of  the  output  at  the  turbine 
coupUng.  C'lurve  D  is  the  economical  consumption  characteristic, 
and  shows  the  variation  of  the  economical  steam  consumption  for 
the  various  designed  ratings  referred  to  the  outputs  at  the  turbine 
coupling. 

The  minimum  steam  consumption  rating  is  affected  by  a  variety 
of  factors,  and  formul»  for  this  are  given  in  the  original  Paper.  A 
pressure  droji  of  10  per  cent,  for  governing  is  allowed.  This  reduces 
the  efficiency  by  about  1  per  cent.  The  author  next  discusses  the 
economic  rating.  Diagrams  are  presented  showing  the  diminution 
of  rating  with  varying  vacuum  and  load  factor.  The  relation 
between  losses  coefficient  and  varying  vacuum  and  load  factor  is 
also  shown.  The  economic  rating  is  sho^vn  to  vary  inversely  as  the 
fourth  root  of  the  cost  of  coal,  directly  as  the  fourth  root  of  the 
interest  factor,  directly  as  the  fourth  root  of  the  evaporation,  and 
directly  as  the  fourtli  root  of  the  initial  cost  of  the  turbine. 

Finally,  the  overall  economic  rating  is  considered.  In  this  factor 
account  is  taken  of  other  considerations  such  as  the  fact  that  a  more 
efficient  turbine  enables  the  boiler  house  to  be  smaller.  For  every 
1  per  cent,  improvement  in  steam  consumption  the  amount  of  heat 
to  be  dealt  with  per  kilowatt  capacity  is  decreased  by  1-4  jjer  cent., 
■n-hich  is  the  amomit  by  which  the  capital  cost  of  condensing  plant 
\viU  be  decreased.  The  author  summarises  the  items  contributing 
to  the  cost  of  a  power  station  of  given  installed  capacity  in  the  Table 
given  above. 

Maximum  OnipcT  or  Turbines  at  a  C^iven  Speed. 

In  the  fourth  section  of  the  Paper  the  following  factors  are  suc- 
cessively considered:  (1)  Leaving  losses,  (2)  the  specific  spee'd  of 
turbo  machines,  (3)  exhaust  losses,  (4)  combined  leaving  and  exhaust 
losses,  (5)  review  of  different  types  of  exhaust  designs,  (6)  overall 
dimensions  and  weights  of  some  large  tm-bo  sets,  (7)  the  law  of  simi- 
larity applied  to  steam  turbines,  1  500  revs,  per  min.  versus  3  000 
revs,  per  min.  turbines.     Dimensions,  weights,  costs,  efficiency. 

The  design  of  the  last  wheel  of  the  turbine  is  discussed  in  "detail, 
and  other  matters  affecting  blade  design,  such  as  the  increase  in 
blade  leaving  area  as  a  function  of  increased  sectional  area,  are  con- 
sidered. Particulars  of  the  last  row  of  moving  blades  in  a  number 
of  typical  turbines  are  assembled  in  tabular  form.  Thus  in  some  of 
the  largest  tiu-bines  of  the  Cieneral  Electric  Company  the  mean 
diameter  of  the  last  wheel  is  88  in.  and  the  blade  height  22  in. 
The  blade  area  in  some  of  the  latest  types  (42-3  sq.  ft.)  has  been 
diminished  from  a  former  value  of  52-.3  sq.  ft.  Economical  capa- 
city is  diminished  about  20  per  cent.,  but  the  machine  is  regarded  as 
safer,  as  stresses  are  reduced  in  proportion.  Formulse  aflecting 
specific  speed  of  turbines  and  data  enabling  exhaust  losses  to  be 
calculated  are  presented.  Reviewing  different  types  of  exhaust 
designs,  the  author  comments  on  various  solutions  of  the  problem 
of  reducing  leaving  losses,  such  as  reduction  of  speed,  iner  -ased  blade 
length  with  speed,  double-flow  exhaust  end,  &c.  A  proper  solution 
must  comply  with  a  suitable  factor  of  safety,  reasonable  cost,  and 


avoidance  of  special  precautions  in  manufacture,  /avoidance  of 
excessive  overall  dimensions.  A  table  summarising  dimensions 
and  weights  of  typical  turbines  is  included  in  the  original  Paper. 
During  the  period  under  review  floor-space  per  1  000  kW  econo- 
mical capacity  has  been  roughly  reduced  from  40  sq.  ft.  to  20  sq.  ft., 
and  the  weight  per  1  000  kW  from  14  tons  to  7  tons. 

It  is  remarked  that  a  turbine  of  a  capacity  of  20  000  kW  running  at 

1  500  revs,  per  min.  can  be  made  with  a  certain  weight  (say,  100  tons) 
and  at  a  given  cost  (say,  £50  000)  and  with  a  given  efficiency  (say, 
80  per  cent.).  By  reducing  all  the  dimensions  to  one-half,  a  tiu-bine 
of  3  000  revs,  per  min.  would  be  obtained,  the  rating  being  reduced 
to  5  000  kW,  the  areas  being  reduced  to  one-quarter,  and  the 
volumes  to  one-eighth.  The  weight  of  the  3  000  revs,  per  min." 
tiu-bine  would  accordingly  be  only  one-eighth  of  the  weight  of  the 
larger  turbine,  and  the  weight  per  kilowatt  only  one-half.  Actually, 
however,  it  is  not  practical  to  obtain  such  conditions,  for  the  clear- 
ances between  moving  and  stationary  parts  would  be  reduced  one- 
half,  which  is  too  small  for  practical  workmanship  ;  similar  con- 
siderations of  present  fomidry  practice  limit  the  diminution  in  thick- 
ness of  castings.  C4enerally  speaking,  in  multiphing  capacity  by 
speed  where  the  same  product  is  obtained,  the  efficiency  should  be 
about  the  same.  An  increase  in  the  capacity  speed  factor  of  100 
per  cent,  would  advance  the  efficiency  by  about  2  per  cent.,  jirovided 
the  leaving  losses  remain  the  same. 

GOVEENINO    OF    StEAM   TuKBINES. 

Part  V.  of  the  Paper  is  on  the  governing  of  steam  tirrbines,  and  is 
concerned  mainly  with  :  (1)  Nozzle  versus  throtthng  governing  (by- 
passing at  high  temperatures),  (2)  design  of  nozzle  boxes,  (3)  steam 
chests,  (4)  design  of  high-pre.ssure  end  (C.S.). 

In  Part  VI.  some  recent  steam  consumption  guarantees  and  test 
results  on  large  turbines  are  summarised.  The  higher  the  steam 
pressure  the  more  difficult  it  becomes  to  design  a  turbine  for  a  given 
efficiency.  From  a  diagram  relating  to  thermodynamic  efficiency 
correction  and  variations  in  pressure  and  superheat  from  those  for 
which  a  turbine  is  designed,  it  is  deduced  that ;  100  per  cent,  increase 
in  pressiu-e  decreases  efficiency  by  approximately  2  per  cent.  ;  100 
per  cent,  increase  in  superheat  increases  efficiency  by  approximately 

2  per  cent. 

A  similar  chart  giving  efficiency  correction  for  vacuum  is  also  pre- 
sented. This  correction  depends  much  on  the  tlegree  to  which  the 
particular  tm-bine  is  rated,  the  correction  being  substantially  gi'eater 
for  a  higher  rating. 

Since  the  efficiency  of  a  turbine  can  be  improved  at  the  expense 
of  increased  cost  per  kilowatt,  an  allowance  in  efficiency  for  such 
additional  cost  should  be  made  in  making  a  comparison  between 
two  designs  or  types  of  tmbines  on  an  "  economic  "  basis.  Effi- 
ciency can  be  increased  at  the  expense  of  extra  cost,  (a)  by  under- 
rating the  turbine,  (h)  by  increasing  the  number  of  stages.  With 
single-cyUnder  units  of  large  size  there  is  not  much  scope  in  this 
direction,  (c)  By  increasing  the  number  of  stages  and  adopting  the 
two-cyhnder  design.  Besides  entailing  extra  cost,  this  last  method 
involves  increased  floor  space  and  coniphcation  of  arrangement.  [^ 

Operating  Expenses. 
Finally,  some  account  is  given  of  operation  experiences  with  large 
turbines.     Difflcidties  have   been  associated  partly  with  the  high 
stresses   arising  from  higher  peripheral  speeds,   but  mainly  -with 
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increased  tendency  of  jiarts  to  vihiate.  In  view  of  tlie  large  units 
now  becoming  usual  the  discussion  of  the  causes  of  breakdo\ni  is  of 
vital inijjortanee,  and  the  author  remarks  that  tiubine  construction 
has  now  arrived  at  a  critical  stage.  A  valuable  tabular  rrsumi  of 
t\n-binc  troubles  from  1917-20  is  given,  the  reference  to  the  source  of 
information  being  (|Uoted  in  each  ease,  and  the  cause  of  the  accident 
discussed  and  analysed.     Among  the  troubles  cxi)crien<cd  arc  dis- 


tortion of  turliinc,  rotor  and  stator,  deflection  of  diaphragm,  cracking 
and  breaking  of  turbine  discs,  breaking  of  moving  blades,  corrosion 
and  erosion  of  blades,  faulty  lubrication  and  bearings,  defective 
governing  and  steam  leakage,  each  of  which  is  discussed  in  turn. 
Particular  directions  aie  given  regaiding  the  starting  up  of  laige 
turbines,  the  aim  being  to  produce  temjKTatuie  conditions  similar  to 
those  whi(  h  fliould  exist  when  the  machine  is  running  undir  load. 


Electricity   and  Matter. 


Sir  Kenest  ItLTifiihFO.^D,  F.H.S.,  Sir  .1.  .J.  'J'hoinson's  successor 
as  Cavendish  i'rofessor  of  Kxiierimcntal  I'hysies  at  Cambridge,  has 
also  succeedcil  him  as  I'rofessor  of  Xatural  rhilosoph\-  to  the  Royal 
Institution,  and  in  that  capacity  he  delivered  his  first  series  of 
three  lectures  on  Satiudays,  March  5,  12,  19.  In  the  selection  of 
his  subject  again,  one  might  say,  he  followed  his  predecessor — 
naturally,  because  "  Electricity  and  iMatter  "  cover  the  major 
portion  of  modern  |)hysics.  During  the  last  t\\'enty  years  our  ideas 
on  this  subject  had  been  revolutionised.  Sir  Ernest  remarked  in  his 
introduction,  though  the  idea  of  the  atomic  nature  of  electricity  had 
come  in  almost  unnoticed;  at  present  the  title  of  his  lecture  might, 
in  fact,  be :   "  Electricity,  No  Matter." 

The  Advance  from  the  Frictional  Era. 
The  lirst  great  advance  from  the  ages  of  frictional  electricity  had 
been  Volta's  discovery  that  chemical  reactions  produce  electricity. 
In  1853  Faraday  disclosed  the  laws  which  control  the  passage  of 
electricity,  and  that  discovery  of  Faraday,  from  both  the  philoso- 
phical and  industrial  slandj)oints,  had  been  second  in  import- 
ance only  to  his  discovery  of  electromagnetic  induction.  To 
exemplify  the  delicacy  of  electrolysis,  I'rof.  Rutherford  showed  C  T. 
R.  Wilson"s  ex]ijeriment  of  decomposing  diluted  mercurous  nitrate 
with  the  aid  of  a  kathode  consisting  of  a  Wollaston  wire  of  platinum 
just  emerging  from  its  glass  sheath  ;  the  current  induced  by  with- 
drawing a  magnet  from  a  coil  of  wire  was  sufficient  to  give  rise  to  the 
growth,  at  the  wire,  of  a  mercury  globide  which  could  be  watched 
microscopically.  In  such  exjieriments  Faraday  found  that  the  mass 
of  metal  or  gas  deposited  at  the  electrodes  was  either  proportional  to 
the  atomic  weight  itself,  or  to  half  or  quarter  of  it  (stannous  and 
stannic  salts),  one-third.  &c  .  the  electro-chemical  equivalent  being 
thus  equal  to  the  quotient  atomic  weight, »,  where  n  was  a  small 
integer.  That  could  be  accounted  for  by  assuming  that  the  potassium 
ion  carried  1  charge,  the  stannous  ion  2  charges. stannic  ion  4  charges, 
nitrogen  3,  &c.,  never  a  fractional  charge,  and  the  fact  implied 
that  there  was  a  definite  unit  of  electricity.  CJrcat  men  like  Ma.xwell 
and  H"lmholtz  (Faraday  lecture  1881)  fully  retognictd  this  ;  Jlax- 
well  indeed  spoke  of  molecules  of  electricity.  H?lmholtz,  in  more 
modern  language,  of  atoms  of  electricity  ;  but  both  were  loath  to 
aci-ept  the  startling  consequences — for  two  reasons.  The  conception 
of  charge  was  not  th^n  clear ;  and  the  flow  of  electricity  through  a 
metal  appeared  not  atomic,  and  totally  ditterent  from  that  through 
an  electrolyte.  The  discovery  by  Crookcs  of  kathode  rays,  invi:  ible, 
j'et  capable  of  producing  phosi)horescence  and  of  being  deflected  by 
a  magnet,  led  to  other  discoveries,  and  to  .J.  .J.  Thomsons  recognition 
of  the  rays  as  ncgativel.v  charged  particles  travelling  at  .sjieeds  up  to 
]0(t  0(10  miles  per  second. 

The  Early  Work  of  Thomson. 
That  any  particle  of  matter  had  its  mass  increased  by  carrying  an 
electric  charge  was  recognised  by  J.  J.  Thomson  as  early  as  1881. 
Such  a  travelling-charged  particle  constituted  a  current  (Rowland), 
and  would  create  a  magnetic  Held  around  it  ;  the  energy  stored  in 
the  ether  was  therefore  greater  than  \\hen  the  particle  was  uncharged, 
and  with  very  small  particles  mo\ing  at  very  high  speeds  that 
increase  in  mass  woiilfl  become  comparable  to  the  mass  of  the  atom. 
By  deflecting  radimn  rays  attaining  almost  the  velocity  of  light,  both 
by  magnetic  and  electric  fields,  W.  Kaufmann proved  that  the  swifter 
particles  were  moving  at  two  and  three  times  the  speeds  of  the  slower 
particles  of  the  same  mass,  and  that  their  mass  was.  therefore,  almost 
all  electrical  and  not  associated  with  matter,  though  possessing  the 
proi)erties  of  ordinary  matter.  The  relatioaship  was  the  following. 
If  M  were  the  mass  of  the  hydrogen  atom  candying  in  electrolysis  the 
charge  E,  and  A'  the  number  of  atoms  per  gram,  then  A'J/=1  gram, 
and  NE=9  650  electromagnetic  units  required  to  liberate  1  gram  of 
hydrogen;  hence  E/M=9  6.50.  If  similarly  m„  and  e  applied  to  the 
electron  at  low  speed,  experiments  showed  that  c/m|,  =  l-77  x  10' 
units.  A-ssuming  now  £=e  numerically,  then  »i„/M  =  9  650/ 
l-77xl0'  =  l/l  830.  The  mass  of  the  electron  changed  with  its 
speed,    as   Hoaviside   had   ^^•orked   out.     By   Einstein's  relati^-ity 


relation  we  understood  more  easily,  however,  that,  if  m  denoted  the 
mass  of  the  electron  at  any  sjx-ed,  }»/Wo=l/-y/l  —  p-,  where  fi  = 
vejoeity  of  light/velocity  of  electron.  From  this  it  followed  that  for 
jiarticles  of  0-98  the  sjieed  of  light  (the  swiftest  a-particles)  the  mass 
would  become  5  times  their  mass  at  slows|)eeds.  Einstein's  relation, 
it  should  l)c  not<^d,  would  generally  hold,  also  for  uncharged  j)artielcs. 
There  was  little  doubt,  however,  that  the  electron  was  an  atom  of 
electricity  merely  electric  in  mass. 

Measuring  the  Electronic  Chaege. 

He  had  presumed  in  this  argument  that  the  charge  of  tin 
electron  was  equal  to  the  charge  on  the  hydrogen  atom,  though  the 
at'jm  might  be  many  times  larger.  lonisation  experiment  with  X- 
rayshad  justified  that  as,sumption  When  the  beam  of  rays  passed 
through  a  layer  of  air  between  j)late  electrodes  joined  to  a  battcr.y, 
the  negative  ions  would  move,  say  upwards  to  the  positive  upixT 
])late,  and  the  positive  ions  downwards — the  latter  movement  being 
slightly  slower,  esjieeially  in  the  presence  of  moisture  ;  the  battery 
could  hence  maintain  a  current  through  the  ionised  air.  New- 
ultra- violet  light  falling  on  apolished  plate  of  zinc  discharged  electrc  ns 
which,  attaching  themselves  to  air  molecules  (Lenard),  ionised  the 
air  and  rendered  it  conductive.  If  we  could  measure  the  charge  en 
the  ion,  we  could  find  the  charge  e  of  the  electron.  This  was  acccm- 
plished  by  .J.  S.  Towisend  (1897  and  later).  A\'hen  sulphuric  acid 
was  electrolysed,  the  oxygen  liberated  might  carry  either  a  positi\e 
or  a  negative  charge.  In  moist  air  each  ])article  became  a  nucleus  of 
condensation  for  the  water  vapour,  and  a  cloiid  of  mist  was  produced 
which  cleared  very  slowly.  The  rate  of  sjieed  at  vhieh  the  particles 
settled  (Stokes'  law)  dejx^nded  upon  the  radius  of  the  sphericlc  : 
the  particle  would  faU  in  air  12  mm.  per  second  if  radius  =001  mm., 
and  only  012  mm.  per  second,  if  r  were  0001  mm.,  the  formula 
being  i'=2(/r-c;9Tj,  where  o  and  r]  were  the  density  and  viscosity  of  the 
medium.  By  observing  the  rate  of  fall  Townsend  was  able  to 
deduce  r.  the  a  and  r;  being  kno\\n  ;  the  total  mass  of  water  in  aU  the 
droplets  was  determined  by  passing  them  through  sulphuric  acid  and 
by  weighing  the  acid,  and  from  the  mass  and  radius  the  number  of 
droplets  was  deduced.  As  most  of  the  droplets,  fortunately, 
carried  tmly  one  charge,  the  charge  itself  was  dttei  minable.  He  thus 
fo\md  that  the  charge  of  the  ionised  gas  particles  was,  within  10  per 
cent.,  numerically  equal  tothe  charge  carried  by  the  hydrogen  i<  n. 
In  his  demonstration  of  Stokes"  law  Sir  Ernest  made  use  of  small 
glass  balls  and  glycerine  ;  each  ball  fell  uniformly,  but  the  bigger  1-tll 
soon  overtook  the  smaller. 

These  determinations  of  the  imit  charge  had  been  carried  further, 
Sir  Ernest  said  in  the  second  lecture,  by  C.  T.  R.  Wilsem,  who  pro- 
duced the  conelensation  desired  by  suelelenly  expanding  the  air  in 
a  chamber  the  bottom  of  which  could  be  drop[X'd.  When  this 
operation  was  repeated  several  times,  no  further  cemdensation  was 
observed  ;  but  when  the  X-rays  were  passed  tlvrough  the  air  there 
was  again  condensation  em  the  ionic  iiuclei  formed.  This  method 
had  been  adopted  by  .J.  J.  Thomson  and  others  with  relatively  good 
results.  Yet  the  method  could  not  be  very  accurate,  because  we 
had  to  presume  that  the  droplets  carried  only  one  charge,  and, 
fiu'ther,  because  the  condensed  globules  began  to  evaporate  again 
as  soon  as  they  formed,  so  that  their  mass  estimates  were  uncertain, 
Tho.se  objections  were  overcome  in  1909  by  the  method  of  Millikan, 
who  took  many  observations  on  a  single  clrop  which  he  introduced 
into  an  electric  field. 

Milliean's  Exveriments. 
If  a  negative  particle  charge,  E,  were  placed  in  the  electric  field 
A'  tetween  two  plates  at  distance  d,  charged  to  a  potential  I'l, 
then  X=r/(/,  and  the  particle  would  be  imi)elled  upward  to  the 
upper  positive  plate  with  a  force  XE,  while  gravity  pulled  it  down. 
By  var.ving  the  field  a  single  particle  could  be  held  stationary  or  be 
made  to  move  >ip  or  down.  The  air  particles  eould  be  charged  by 
passing  X-rays  through  them  :  in  their  motion  through  other 
particles  they  might  pick  uj)  further  charges  of  either  sign,  the  fact 
being  indicated  by  an  acceleration  or  retardation.     There  was  a  pin 
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hole  in  the  upper  plate,  tluough  which  particles  entered  the  field, 
and  single  particles  might  be  caught  and  watched  by  the  aid  of  a 
microscope  between  cross  wires.  In  the  actual  experiments,  oil 
(which  gave  non-volatile  drops)  or  mercury  was  atomised  by  forcing 
air  through  it.  A  single  particle  electrified  by  friction  was  delivered 
from  a  mouth-piece  into  the  hole.  Both  the  charge  and  the  poten- 
tial F  were  varied.  The  particle  was  then  moved  up  and  down 
many  times,  the  velocity  being  observed  by  a  chronogi-aph.  Tf, 
now,  Vj  were  the  velocity  due  to  gravity  alone,  and  v^  the  velocity 
due  to  the  field,  then  Vi/v.^=mg /{XE —mg),  and  E=mg  (v-i-{-V2)IXvi, 
m  being  the  mass  of  the  particle.  If  we  returned  the  charge  E  to  Ei, 
the  loss  of  charge  would  be  E—E^,  and  the  new  velocity,  v^. 
wa.s  given  by  ESi=mg{v.^—Vi)!X.  The  observed  velocities  did 
not  appear  to  show  any  regularity ;  but  when  the  differences  of 
the  V  were  plotted,  one  at  once  recognised  that  they  were  either 
0-00891  cm.  per  sec.  or  simple  multiples  of  that  figm'e.  Starting 
with  drops  of,  say,  100  charges,  MiDikan  always  came  down  to 
the  same  simple  multiples  by  varying  the  charges.  There 
was  thus  a  definite  unit  charge  or  atom  of  electricity,  and  every 
electric  charge,  small  or  large,  friotional  or  induced,  was  built  up  of 
such  atoms.  The  experiments  also  proved  that  the  ionisation  of 
a  gas  molecule  by  X-rays  consisted  in  the  detachment  from  a 
neutral  molecule  of  one  elementary  charge. 
'  JlilUkan's  final  value  for  e,  the  atom  of  electricity,  was  4-774 
X  10-w  electrostatic  units,  and  was  probably  correct  within  1  per 
cent.,  possibly  wtihin  0-1  ])er  cent.  But  this,  the  atomic  character, 
was,  of  course,  understood  long  before  BliUikan  ;  yet  the  accurate 
measurement  was  of  the  utmost  importance,  since  the  e  affected 
the  other  constants,  the  mass  of  the  hydrogen  atoms,  the  number 
ofjmoleoules  per  cm.',  the  radiation  constants,  Planck's  h,  &c.     ( 

Peoperttes  of  Chajrged  Matter. 
Passing  to  the  properties  of  charged  matter,  and  to  the  extra- 
ordinary delicacy  of  our  measiu-ements  of  charges  at  high  speeds, 
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FiQ.  1. — Photographs  of  a  and  /3-Pakticles  Given   Orr  by 
Radium. 

Prof.  Rutherford  showed  Geiger's  apparatus,  in  which  a  fine  needle 
was  mounted  axially  in  a  cyhnder  charged  by  a  battery,  the  point 
facing  a  hole  in  the  end  of  the  cylinder,  which  was  exposed  to  a-ray 
bombardment.  When  a  particle  happened  to  find  its  way  through 
the  hole,  it  discharged  the  tilted  electroscope  joined  to  the  needle. 
In  this  way  the  kinks  of  Fig.  1  (a  and  ft  particles)  were  produced  ; 
they  were  not  spaced  at  regular  distances,  and  that  was  what  one 
would  expect,  since  the  discharge  of  the  particles  was  only  subject 


Fig.  2.— Trails  of  o-Paeticles  Through  Moist  Hydrogen. 

to  the  law  of  probability.  The  discharge  of  particles  could  also  be 
made  visible  by  the  aid  of  the  scintillation  produced  when  a  par- 
ticle struck  a  fluorescent  screen.  A  speck  of  radium  placed  on  a 
photogiaph  film  gave  a  splash  from  which  rays  extended  in  all 
directions,  the  rays  being  made  up  of  grains  of  reduced  silver. 
The  expansion  method  of  0.  T.  B.  Wilson  also  gave  very  remarkable 
results.  The  path  of  an  a-particle  through  moist  air  was  marked 
by  a  row  of  very  small  water  drops,  mostly  straight  lines,  some- 
times, however,  showing  distinct  deflections.  The  effects  of  /?- 
particles  (electrons)  were  much  feebler,  and  the  paths  were  peculiar 


crooked  lines.  Bumstead  had  also  made  such  experiments  in 
hydrogen  (Pig.  2),  In  the  Wilson  apparatus  of  T.  Shimizu  (made 
by  the  Cambridge  &  Paul  Instrument  Company,  and  exhibited) 
the  discharge  of  a-particles  could  be  watched  at  leisure.  By  means 
of  a  small  electric  motor,  the  piston  of  the  chamber,  about  2  in. 
diameter,  was  worked  up  and  down;  the  piston  was  smeared  -with 
glycerine,. and  the  top  of  the  chamber  closed  by  a  glass  plate.  A 
speck  of  polonium  was  attached  to  the  cyUndrical  wall  underneath 
the  glass.  Rays  were  seen  to  shoot  across  the  plate,  two  or  three 
per  second,  radiating  out  in  all  directions,  and  these  rays  remained 
visible  for  several  seconds. 

The  Inter-Relations  of  Mass  Atoms  and  Electrons. 
How  were  the  mass  atoms  and  its  electrons  inter-related  and 
cemented  together  ?  The  electron  was  a  constituent  of  aU  matter. 
A  moving  electron  constituted  an  electric  cun-ent.  The  ciurent 
though  a  wire  was  carried  by  a  stream  of  electrons,  the  positive 
charge  remaining  fixed ;  in  electrolysis  both  the  charges  were 
migrating.  How  many  electrons  were  in  the  atoms,  and  what 
else  was  there  ?  Somewhere,  he  fancied,  must  be  the  t  xact  counter- 
part to  the  negative  electron,  the  positive  electron.  But  nature  did 
not  work  that  way.  We  had  never  been  able  to  detect  a  charge 
associated  with  a  smaller  mass  than  the  atom  of  hydrogen,  1  800 
times  as  large  as  that  of  the  electron.  Was  there  then  an  essential 
distinction  between  positive  and  negative  electricity  '!  It  seemed 
to  be  so,  and  upon  that  might  depend  the  possibiUty  of  our  imiverse 
as  it  was.  Prof.  Rutherford  proceeded  to  show  his  atom  model, 
a  positive  nucleus  sm-rounded  by  electrons.  A  heavy  a-particle 
shot  at  the  nueleiLS  would  httle  be  distm-bed  by  the  electrons  ;  but 
it  was  deflected  sometimes,  as  mentioned,  to  such  an  extent  as  to 
suggest  gigantic  colUsions.  Yet  there  need  not  be  actual  collisions, 
as  an  experiment  showed.  The  bob  of  a  pendulum  suspended  from 
the  ceiUng  was  formed  by  a  rod-shaped  solenoid  (the  a-particle)  ; 
underneath  the  bob  was  another  fixed  vertical  electro-magnet 
(the  atom),  the  two  coils  belonging  to  the  same  circuit  with  their 
north  poles  facing  one  another.  When  the  bob  was  pulled  away, 
the  swinging  pendulum  was  deflected  by  magnetic  repulsion,  the 
deflection  being  maximum  when  the  speed  was  highest  and  when 
the  swing  was  in  the  direction  of  the  fLxed  pole.  In  gases  the  Wilson 
photographs  showed  the  deflection  might  amoimt  to  45  deg.  ;  when 
a-particles  were  bombarding  gold  foil  (atoms  u-ithverj- heavy  nuclei) 
the  deflection  might  amount  to  170  deg..  so  that  the  particle  was 
actually  turned  back.  That  proved  the  enormous  forces  at  work. 
Yet  most  of  the  particles  were  only  deflected  by  about  5  deg.  ;  if 
we  represented  the  particles  scattered  through  that  range  by  a 
line  16  6  km.  in  length,  the  lengths  corresponding  to  deflections  of 
30  dog.  and  90  deg.  would  be  represented  by  lines  of  13-4  m. 
and  of  25  cm.  respectively.  These  deflections,  from  wliich  the 
charge  on  the  nucleus  was  roughly  deduced  within  10  or  20 
per  cent.,  were  in  accord  with  a  repulsion  following  the  law  of 
inverse  square ;  they  proved  that  the  mass  concentrated  in  the 
nucleus  was  of  extraordinarily  small  dimensions,  occupjning 
perhaps  1/10  000th  of  the  space  occupied  by  the  electrons. 
The  experiments  upon  which  these  conclusions  were  based  had  been 
made  by  letting  a-particles  (from  a  sp  ck  of  radium)  fall  on  gold  foil 
(or  other  metal),  and  then,  after  penetrating,  upon  a  screen  of  zinc 
sulphide  which  was  jjlaced  at  different  distances  so  as  to  catch 
the  particles  scattered  at  different  angles  ;  the  scintillations  pro- 
duced were  coimted  by  the  aid  of  a  miscroscope. 

The  Grouping  or  Atom.?. 
Fm-ther  researches  had  proved  that  the  nuclear  positive  charge  of 
an  atom  was  equal  to  half  its  atomic  weight,  and  that  the  nuclear 
charges  increased  by  imits  from  one  element  to  another.  It  seemed 
clear  that  the  hydrogen  atom  consisted  of  a  nucleus  of  unit  charge 
with  one  electron  at  some  great  distance,  and  that  the  hehum 
atom  had  two  nuclear  charges  and  four  electrons.  We  were  less 
certain  about  the  other  atoms,  but  the  great  generahsation  of 
Moseley  hel|)ed  us.  When  Lane  (1912)  and  Bragg  had  studied  the 
gi-ouping  of  the  atoms  in  crystals  and  had  measiued  the  wava 
lengths  of  X-rays  by  these  means,  Moseley  found  (1913)  that  the 
characteristic  K  radiations  of  all  the  elements  consisted  of  two 
principal  lines  which  shifted  in  equal  steps,  more  and  more,  into 
the  region  of  higher  frequency  with  increasing  atomic  weight,  and 
that  the  properties  of  the  elements  were  better  defined  when  we 
arranged  the  elements  as  to  their  atomic  numbers — ordinal  numbers. 
Sir  Ernest  would  say  by  preference — than  when  arranged  by  their 
atomic  weights.  When  we  arranged  them  in  the  order  of  Moseley^ 
as  completed  by  Siegbahn  and  others,  two  pairs  of  elements,  cobalt 
and  nickel  (atomic  numbers  27  and  28,  atomic  weights  58-97  and 
58-65)  and  similarly  tellurium  (number  52)  and  iodine  (53)  appeared 
to  be  in  the  wrong  order  in  Mendeleieff's  table,  and  a  few  gaps 
remained  in  the  atomic  number  series,  from  hydrogen  1  up  to  uranium 
92.     But  the  recent   exj)eriments  of   Chadwick   showed  that    the 
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nuclear  iharge  was  really  equal  to  the  atoniie  luimlxT.  Thus  the 
proiKTties  of  the  atom  were  really  (leliiied  by  the  nuclear  charge, 
and  the  atomic  weight  became  in  a  sense  a  secondary  (|uautity. 

How  then  wtus  the  nucleus  built  up  ?  Tlie  investigation  of  radio- 
active disintegration  had  led  to  another  generalisation  by  Kussell, 
Soddy.  and  Kajans.  'I'he  explosive  disintegration  of  an  atom  ili<l 
not  talii'  place  in  the  external  parts,  it  must  occur  in  the  nucleus  as 
we  w>re  unable  to  modify  it  by  heat  or  in  other  ways.  Kowwhen 
uranimn  for  UI  (atom,  weight  or  mass  238,  nundier  92)  decayed, 
it  threw  olV  an  «-partiele  and  changed  into  UXi,  mass  234,  number 
90  ;  the  a-partiele  was  the  nucleus  of  a  charged  helium  atom  of  mass 
4.  UX^  in  its  turn  threw  olT  a  /i  particle,  practi<'ally  of  no  mass, 
and  changed  into  i'X^  of  mass  234  agaiii,  but  of  number  91,  since 
the  loss  of  a  ^-particle  meant  the  acquisition  of  a  positive  charge. 
Again  t'X.  lost  a  /5  particle  and  tmned  into  Ull,  still  of  mass  234, 
but  of  number  92,  since  another  positive  charges  had  b?en  acquiivd. 
Further,  I'll  tluew  off  an  «  i)article  and  changed  into  ioniinn  of 
mass  230  and  number  90.  Thus  we  had  three  substances  of  mass 
234.  but  of  the  three  dilTerent  atomic  numbers  90,  91,  92,  and  two 
substances  of  the  same  atomic  nundjcr  92,  but  of  dili'erent  atomic 
weights  238  (t')  and  234  {t':v).  Similar  relations  held  for  the  radium 
and  thorium  families.  That  there  should  be  atoms  of  the  same 
pro|);Ttics  and  of  the  same  atomic  number,  but  of  different  atomic 
weights  (isjtojws),  liad  apjx-ared  strange.  But  it  was  confirmed 
by  the  atomic  weight  determinations  of  the  end  products  of  the 
disintegration.  Botli  uranium-radium  and  tlu^rium  finally  decayed 
into  lead  ;  the  two  series  should  yield  a  radium  lead  of  mass  206 
and  a  thorium-lead  of  mass  208.  (Jrtlinar}'  lead  had  the  mass  207-2  ; 
if  it  were  a  mixture  of  the  two  lead  isotopes  mentioned,  the  final 
decomposition  jiroducts  of  minerals  in  which  both  radium  and'^ 
thorium  had  oi^currcd  in  various  proi)ortion.s,  we  should  expect  to 
find  lead  specimens  of  masses  lying  lietween  the  limits  P6  — 200  and 
Pl>  ^208,  and  that  was  fully  comlirmod  by  Soddy,  Hoenigschmid  and 
Richards;  Hoenigschmid's  highest  value  was  207-91.  ^  ^ 

Ntjcleab  Charge  the  Determxntng  Factok. 
So  far  the  chemists  had  been  unable  to  discover  any  differences 
between  radium-lead  and  thorium-lead,  and  the  slight  difference 
in  mass  would  only  affect  the  rate  of  vibration  by  1  :  1  000  000. 
In  riidioactive  elements  the  atomic  number,  i.e.,  the  nuclear  charge, 
was  thus  the  determining  factor,  not  the  atomic  weight.  But  was 
isotopy  confined  to  radioactive  elements  ?  The  positive-ray 
analysis  of  F.  W.  Aston  showed  that  chlorine,  neon,  argon,  krypton, 
mercury  and  some  other  elements  had  isotopes,  whilst  carbon, 
nitrogen,  oxygen  and  fluorine  had  not,  and,  further,  that  when  we 
referred  the  mass  to  oxygen  =  16,  all  the  atomic  weights  (with  the 
exception  of  hydrogen)  came  out  as  integers.  How  was  that  to  be 
understood  ?  Helium  (mass  4)  was  certainly  a  constituent  of  radio- 
active atoms  ;  why  not  of  others  ?  The  other  likely  constituents 
were  electrons  and  the  hydrogen  nucleus,  and  liclium  itself  might  be 
built  up  from  hydrogen.  Thus  carbon,  atomic  weight  12,  might  be 
3x4,  oxygen  16=4x4,  nitrogen  14=3x4  +  2x1.  What  was  that 
unit  ?  Tile  hydrogen  atom,  chemists  and  Aston  agi-eed,  had  the 
mass  1-008,  not  1  ;  if,  then,  helium  were  to  have  the  mass  of  fow 
hy-lrogen  atoms,  its  mass  should  be  4  >:  1-008 =4-032,  and  not  4. 
But  suppose  we  had  a  hydrogen  atom  and  brought  an  electron  up  to 
it  ;  as  it  came  nearer  the  electron,  energy  was  given  out,  and  when 
th-^  two  parts  were  close  together,  their  total  mass  was  less  than  the 


sum  of  the  two  masses,  the  deficit  being  equivalent  to  the  energy 
lost  during  approach. 

Was  there  exp<:rimental  evidence  sU])])orting  this  suggestion  ? 
Hadioactivc  explosions  generated  helium,  but  not  liydrcgen.  In 
bombardments  from  light  gases  like  fluorine  (mass  19  possibly= 
411e-]-3H)  by  «- particles,  hydrogen  might  Ijc  driven  out,  and  that 
hydrogen,  he  had  calculated,  should  go  on  with  1-6  the  vck.city 
of  the  «-particle,  just  as  in  a  collision  between  a  heavy  ball  and  a 
light  ball  (susjiendcd  in  jx-ndulum  fashion),  the  light  ball  moved  on 
at  increa.scd speed.  Sir  Ernest  had  not  tried  fluoriiu-.  Disc  charging, 
together  witli  Jlr.  (!ha<lwick,  «-])articles  into  hydiogen,  ho■^^'eve^, 
he  found  that  up  to  40  times  as  many  hydrogen  nuclei  were  hurled 
agaiast  the  fluorescent  screen  as  he  had  exix;cted  ;  Fig.  3  illustrated 
such  a  collision  between  an  a-particle,  which  went  on  in  its  path, 
and  a  hydrogen  molecule,  which  flew  off  at  an  angle.  The  photo- 
graph was  taken  by  the  Wilson  method.  In  similar  exjX'riments 
with  nitrogen  and  air  hydrogen  was  also  hbcrated,  too  many  atoms 
of  it  again  ;  nitrogen  seemed  to  have  been  dissociated  by  colliding 
with  the  «-particle,  and  hydrogen  to  have  been  given  oil.  Even 
■aluminiufn  gave  off  jjarticles  with   this  bondjardment.       That  the 
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hydrogen  found  in  the  cases  of  nitrogen  and  aluminivnu  was  not  due 
to  contamination  of  the  apparatus  with  hydrogen  was  proved  by 
the  ranges  of  the  particles.  If  the  range  of  a-particles  were  7  cm., 
that  of  the  hydrogen  particles  was  found  to  be  28  cm.  (pcssibly  29)  ; 
the  2)articles  from  nitrogen  had  a  range  of  40  era.,  those  from 
aluminium  a  range  exceeding  80  cm.  It  seemed  reasonable  to 
suppose  that  atoms  were  built  up  of  the  helium  nucleus  and  the 
hydrogen  atom,  and  the  helium  nucleus  itself  of  a  hydrogen  nucleus 
and  electrons.  If,  then,  the  atoms  of  all  elements  could  possibly  be 
expressed  in  terms  of  electrons  and  of  hydrogen  atoms,  the  hydrogen 
nucleus  with  unit  positive  charge  would  be  the  looked-for 
counterpart  of  the  electron  with  miit  negative  charge.  Though 
that  unit  of  positive  electricity  had  1  800  times  the  mass  of  the 
electron,  it  was  equivalent  to  it  in  electric  charge.  In  this  sense 
Sir  Ernest  had  previously  spoken  of  the  ■"asymmetric  "  character 
of  the  atcm  and  of  electricity.  The  positive  electron  had  its 
energy  much  more  concentrated  than  the  negative  electron.  But 
aU  matter  could  lie  resolved  into  these  two  units,  and  he  came  back 
to  what  he  had  started  from,  that  matter  was  disappearing  and  we 
had  onlv  ebctrieity  left. 


The  Institution  of  Electrical  Engineers. 


A  UsEi'iTL  Paper  on  Ste.-im  Turbines. 
The  audience  which  assembled  at  the  meeting  of  the  Institution 
of  Electrical  Engineers  on  April  7th  to  listen  to  a  Paper  on  "  Some 
Recent  Developments  in  Large  Steam  Tmbine  I'ractic^?,'  by  Mr.  K. 
Baumann,  an  abstract  of  which  will  be  fomid  on  another  page  of 
this  issue,  was  quite  as  large  as  usual,  although  the  subject  was  a 
purely  mechanical  one  both  in  essence  and  in  treatment.  Steam 
tm-bine  development  is,  indeed,  so  closely  related  with  the  future 
of  electricity  supply  tliat  its  details  and  difficulties  are  well  worth 
close  study  by'electrical  engineers.  This  applies  with  special  force 
to  tiu-bo-alternator  designers,  W'ho  may  be  reconunended  to  read  the 
Paper  carefully  so  as  to  obtain  a  better  idea  of  the  problems  which 
turbine  manirfacturers  have  to  solve,  and  to  discover  what  assistance 
can  be  given  towards  the  common  object  of  imjiroving  the  operation 
of  the  combined  equipment.  The  author  is  to  be  congratulated 
on  his  success  in  boiUng  do-svn  the  contents  of  what  is  almost  a  volume 
into  an  interesting  continuous  narrative,  lasting  some  20  minutes, 
but,  as  the  President  said,  his  ex)Kisition  hardly  gave  an  acciu-ate 
idea  of  wliat  the  Paper  included,  -s^hile  the  time  members  had  had 


to  study  the  advance  copies  of  the  Pajx-r  seems  to  have  been  equally 
inadequate  to  allow  a  considered  discussion  of  its  details.  This 
was  parti(-ularly  the  <'ase  with  regard  to  costs,  an  important  question 
U])on  which  no  spsaker  touched. 

Mr.  Atkinson  went  on  to  say  that  it  was  an  opportmie  moment 
for  having'  a  review  of  turbine  progress.  Large  jxjwer  stations 
were  being  envisaged  and  electrical  engineers  were  rather  uneasy 
about  the  breakelowns  that  had  oe^curred  with  some  large  turbines. 
He  agreed  with  the  author  that  a  full  and  frank  discussion  of  these 
failures  was  one  of  the  most  important  points  to  which  the  dis- 
cussion could  be  directed. 

Some  American  Experiences.    . 

-Mr.  \V.  H.  Patchell,  who  in  recent  years  seems  to  have  become 
more  of  a  mechanical  than  an  electrical  engineer,  was  then  called 
upon  to  open  the  disciLssion  and  gave  a  kaleidoscopic  nsumij  of  his 
recent  visit  to  the  stations  of  the  Detroit  Edison  Company,  -U'here 
he  had  been  affoieled  an  opportunity  of  seeing  how  the  troubles 
that  had  been  exixjrienced  with  large  steam  turbine  operation  were 
overcome   on  the  other  side.     By   -  big  '   the  author  apparently 
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meant   15  000  kW  or  20  000  kW  ;    in  the   States  20  000  kW  was 
normal,  while  in  the  Comiers  Creek  station  of  the  Detroit  Edison 
Company  they  had  one  45  000  kW  machine  and  another  30  000  kW 
machine  actually  in  operation.     There  had  been  numerous  troubles 
with  these  machines,  troubles  which  Mr.  Patchell  ascribed  to  war 
conditions  and  lack  of  opportunity  to  test  out  the  designs.     Con- 
tinuing  in   hvely   fashion,    the   speaker   described    the   somewhat 
devastating  series   of  experiences  that  the  Detroit  Company  had 
been  through  with  the  various  20  000  kW  and  30  000  kW  machines 
they  had  erected.     He  showed  a  number  of  slides  to  illustrate  his 
remarks.     One  particular  feature  on  the  steam  end  of  a  40  000  kW 
machine  ouTied  by  the  company  was  due  to  the  fact  that  it  was 
made  of  that  foul  stuff  called  semi-steel.     It  spht  through  bodily. 
The  centre  of  the  shaft  of  this  machine  was  7  ft.  from  the  floor. 
The  steam  pipe  was  22  in.  in  diameter  and  looking  do^Ti  into  the 
condensers  before  the  top  was  put  on  was  like  looking  into  a  tujinel. 
Faults  on  these  sets  were  not  confijied  to  the  turbines.     On  one 
45  000  kW  alternator  the  corona  winding  had  given  out,  but  another 
had   been  in  almost  continuous   operation  since   it  was   put  into 
service  last  year,  and  had  worked  most  satisfactorily.     The  first, 
after  re-blading,  was  also  performing  quite  well,  though  alternator 
troubles  had  prevented  it  going  back  again  on  to  the  hue  as  early 
as  they  had  expected.     This  machine  ran  at  1  200  revs,  jier  min. 
and  weighed   115  tons.     Mr.   Patchell  also  gave  particulars  of  a 
70  000  kW  machine  (though  he  mentioned  that  this  rating  was  a 
httle  prophetic),  which  had  been  built  by  the  Westinghouse  Company 
for   use   in  the   74th   Street   Station  of    the    Interborough    Rapid 
Transit  Companj'  of  \ew  York.     It  had  three'  shafts,  one  driven 
by  high  pressure  and  two  by  low  pressure,  with  arrangements  which 
enabled  either  of  the  low  pressure  cyhnders  to  be  cut  out  in  event 
of  trouble   or  to   be  supphed  with  high  pressure  steam  through 
reducing  valves.     Trouble  had  been  experienced  with  this  machine, 
owing  to   the  labryinth  packing  seizing,    but   it   was  fortimately 
unattended  by  such  serious  consequences  as  those  that  had  occurred 
at  the  station  of  the  Boston  Elevated  Railway,  where  a  30  000  kW 
machine  had  gone  through  the  roof  owing  to  a  failure  from  the  same 
cause.     Owing  doubtless  to  lack  of  time  jVIi'.  Patchell  drew  no  moral 
from  this  chapter  of  accidents.  But  we  suggest  that  he  should  develop 
the  subject  in  either  a  Paper  or  a  lecture. 

An  Economy  in  Test  Results. 
Mr.  A.  R.  Caknegie  complained  that  whatever  else  the  Paper 
contained,  it  was  singularly  free  from  test  results,  owing,  according 
to  the  author,  to  the  fact  that  there  had  only  been  one  test  pub- 
lished in  the  period  under  review.  Mr.  Carnegie,  in  trying  to  fill 
this  hiatus,  repeated  a  number  of  figures  relating  to  the  20  000  kW 
Parsons  turbine  at  Chicago,  and  three  of  the  10  000  kW  turbines 
at  Carville,  which  he  gave  in  the  discussion  on  Mr.  I.  V.  Robin- 
son's Paper  at  the  I.JI.E.A.  Convention  last  Jime.  These  ^^'i\l  be 
found  in  The  Electrician,  Vol.  LXXXV.,  p.  34,  July  2nd,  1920. 
He  pointed  out  that  original  tests  made  in  1914  and  a  series  of 
repeat  tests  made  in  ]\ra:ch  1918  were  extraordinarily  close,  while 
a  simQar  machine  which  had  been  tested  that  day  gave  a  steam 
consumption  of  10-3  lb.  -pa  kilowatt  without  any  corrections,  the 
guarantee  being  10-9  lb.  per  kilowatt.  Corrected  results  for  the 
fom-  machines  he  had  mentioned  were  10-35  lb.,  10-53,lb.,  10-51  lb. 
and  10-44  lb.  per  kilowatt,  so  that  not  only  a  low  but  a  constant 
steam  consumption  could  be  expected.  This  was  after  an  operating 
period  of  21  years  in  the  case  of  two  of  the  Carville  machines  and 
4i  years  in  the  case  of  the  third  machine.  The  total  number  of 
running  hom-s  amounted  to  68-5  per  cent,  of  the  total  possible 
running  time.  Similar  tests  at  Dunston,  where  the  conditions 
were  not  so  good,  pointed  to  the  same  constancy.  The  lessons  of 
these  tests  was  that  to  obtain  a  high  efficiency  in  a  reaction  turbine 
was  not  a  matter  of  chance.  He  thought  Mr.  Baumann  should  have 
said  something  about  end  tightened  blading,  for  tubines  had  suffered 
in  the  past  from  the  use  of  too  fine  radial  clearances. 

Some  Criticisms  from  a  User. 
Mr.  E.  A.  Chattock,  who  is  a  rare  visitor  to  London,  had  been 
scared  by  the  statement  that  to  increase  the  average  maximimi  output 
and  the  highest  possible  speed  were  the  objects  of  turbine  designers. 
He  was  a  little  re -assured,  however,  when  he  found  that ''  the  highest 
possible  speed  "  only  meant  1  500  revs,  per  min.  This,  however,  was 
high  enough,  as  high  speeds  tended  to  reduce  rehability,  the  one  factor 
that  was  all  important  in  the  user's  eyes.  Even  thermodynamic 
efficiency  should  not  be  developed  at  its  expense  and  it  was  worth 
while  going  to  any  reasonable  cost  to  obtain  it.  He  did  not  hke 
geared  turbines.  The  author  had  emphasised  the  necessity  for 
not  going  through  the  critical  speed,  but  alternator  builders  often 
wanted  to  do  this,  thus  causing  midesirable  vibration.  Erosion, 
he  thought,  was  chiefly  due  to  the  presence  of  moisture  in  the 
steam.  There  was  more  condensation  with  present-day  pressures 
and  the  greater  heat  range  to  which  they  were  working.     Oil  tem- 


perature was  not  always  a  sure  guide  of  the  condition  of  the  bearings 
and  he  advocated  the  use  of  temperature  indicators  and  the  fitting 
of  an  additional  thrust  bearing  as  a  standby.  He  preferred  the 
proper  filtration  of  oil  to  the  partial  methods  suggested  by  the 
author. 

The  Advantages  or  High  Pressures.' 
Mr.  H.  L.  Guy  said  that  the  question  of  how  the  gain  in  heat 
consumption  obtainable  by  using  higher  pressures  was  affected 
by  the  inherent  hmitations  of  modern  tm-bines  must  be  considered 
in  relation  to  the  effect  of  the  losses  that  occurred  in  cyhnder  and 
diaphragm  and  from  friction  and  windage.  There  were  advantages 
in  using  higher  pressures  ii;i  the  larger  size  machines,  but  the  pressure 
actually  chosen  depended  on  a  compromise  between  the  capitaLsed 
value  of  the  net  gain  and  the  increased  cost  of  the  high  pressure  plant. 
In  a  25  000  kW  set  for  instance,  the  net  gain  was  8  per  cent,  of 
what  was  theoretically  possible  at  300  lbs.  per  sq.  inch,  or  17  per  cent 
at  500  lbs.  per  sq.  inch.  Almost  the  same  increase  could  be 
obtained  by  adopting  the  two-cyhnder  design,  though  the  higher  cost 
of  the  machine  itself  would  approximately  cancel  the  capitaUsed 
value  gained.  Its  adoption  might,  however,  be  necessary  for 
mechanical  reasons.  Jlr.  Guy  was  rather  hard  to  hear  apparently 
because  he  was  reading  a  short  Paper.  H'S  behaviom-  on  hearing 
the  president's  warning  bell  suggests  that  Prof.  Waller  might  make  a 
study  of  the  physiological  effects  of  this  distiu-bing  influence.  There 
are  those  who  start  and  look  red,  there  are  those  who  apologise 
and  sit  down  abruptly,  and  there  are  those  who,  like  Mr.  Guy, 
take  no  immediate  notice. 

Support  fob  the  Geared  Turbine. 
Mr.  S.  E.  Fedden  came  out  as  a  sujiporter  of  the  geared  turbine. 
He  had  been  rimning  two  with  a  capacity  of  2  500  kWA  for  three 
years  These  machines  took  the  place  of  two  1  500  kW  turbines 
and  had  been  put  down  on  the  original  condensers  and  weie  driving 
the  original  alternators.  Their  guaranteed  consumption  was  15 
lbs.  and  they  were  rimning  steadily  at  ^  lb.  less  than  that.  He 
wanted  to  know  how  long  the  impulse  turbine  could  be  rmi  without 
being  rebladed  and  was  critical  of  the  author's  remark  that  a  disc 
which  ran  without  -vibration  at  a  steady  load  might  vibrate  on  a 
change  of  load.  In  spite  of  the  author  he  still  thought  that  the 
reaction  type  of  blading  usually  gave  the  best  steam  consumption 
results.  His  argument  that  a  10  000  kW  turbine  rmming  at  3  000 
revs,  per  min.  was  equivalent  to  a  20  000  kW.  set  rimning  at  1  500 
revs,  per  min.  was  really  an  argument  against  very  large  turbines 
imtil  these  had  been  thoroughly  tested.  I\Ir.  Carnegie's  figures 
were  an  excellent  advertisement  for  10  000  kW.  sets.  Mr.  Fedden 
also  objected  to  the  author's  scheme  for  passing  high  pressure  steam 
into  low  pressure  cylinders  and  pointed  out  that  cast  steel  "  grew  " 
just  as  much  as  cast  iron.  In  considering  steam  temperatures  and 
pressures  it  must  not  be  forgotten  that  the  turbine  was  not  the  only 
place  where  losses  occurred.  Altogether  a  thoroughly  critical  contri- 
bution from  an  experienced  aser  of  turbines. 

Two  Directions  in  Turbine  Development. 
Mr.  B.  PocHOBRADSKY  was  made  the  subject  of  an  interesting 
experiment  by  the  President  in  that  he  was  called  do^vn  to  the  front 
of  the  room  to  deliver  his  remarks.  It  worked  very  well.  Modern 
turbine  design  in  his  opinion  was  developing  in  two  directions,  one 
towards  the  use  of  a  large  number  of  stages  of  comparatively  small 
diameter  and  the  other  towards  a  small  number  of  stages  with  rather 
larger  diameters.  The  United  States  were  in  the  first  class,  and  the 
Continent  in  the  second  class,  while  in  this  country  both  were 
represented.  It  was  only  fair  to  add  that  the  Continental  ideas 
gave  the  best  results  on  the  test  bed  and  in  the  laboratories.  Develop- 
ments were  also  being  made  in  the  use  of  increased  pressures  and 
temperatures,  and  every  effort  should  be  directed  to  secure  all  the 
advantages  obtainable  by  improving  our  heat  consumption  by  inter- 
mediary and  feed  water  heating.  It  was  not  only  a  question  of 
using  high  pressure  but  of  seeing  that  the  increased  pressure  was 
utiUsed  in  the  right  way.  He  did  not  agree  with  Mr.  Baumann 
that  steam  turbine  manufacture  was  in  a  critical  stage,  as  the 
accidents  to  which  so  much  attention  had  been  called  had  also 
occurred  in  the  past  and  could  probably  be  attributed  to  local  causes 
and  not  to  defects  in  particular  designs.  There  was,  however,  the 
other  side  of  the  picture  and  he  instanced  a  series  of  designs  in  which 
no  ijrovision  was  made  for  expansion,  where  clearances  were  insuffi- 
cient and  where  the  oil  service  could,  be  too  easily  interrupted. 
Most  accidents  were  due  to  causes  which  were  well  kno-ivn  though 
those  due  to  the  diaphragms  were  probably  mainly  caused  by  the 
higher  temperatures  and  pressures  now  being  used  and  to  the  longer 
blades.  This  could  be  overcome  by  preventing  sudden  changes  of 
temperature,  by  the  ehmination  of  by-passes,  by  leaving  room  for 
expansion  and  providing  proper  fixing,  while  accidents  to  discs  might 
be  avoided  by  a  better  inspection  of  the  materials  used. 
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The  Lkavixi!  Ldssks  Fallacy. 
.Mr.  W.  A.  .IiDE  twittrd  the  author  on  his  attitiiilc  to  leaving 
loasea.  After  all  what  were  they  ?  Their  sum,  a.s  Htnteil  lu  the  l'a])cr, 
was  between  7  anil  8  yicv  eent.,  the  average  eflieiency  of  the  turbine 
being  80  to  82  per  cent.  Wlure  were  the  missing  111  or  12  jht  cent.  ? 
Were  they  radiated  as  heat  or  did  they  go  into  the  oil  '!  H."  was  sure 
that  the\-  had  gone  down  the  exhaust  pij)e.  In  other  words  the 
whole  of  the  losses  were  leaving  losses.  To  deal  with  these  poor 
little  2-8  per  eent.  losses  Mr.  ISaumaun  advocated  the  use  of  long 
jjcripheral  blad<s,  but  it  was  douhtful  whether  the  cure  was  really 
worth  it.  On  a  20  00(t  k\V  turbine  \\here  the  leaving  los.ses  were 
about  1-57  [X'r  cent,  of  the  total  avalable  energy,  it  would  be  neces- 
sary to  use  blades  24  in.  long.  With  blades  14-75  in.  long  the  leaving 
losses  would  (iivly  be  3-2.')  [X'r  cent.,  or  1  \  (kt  eent.  only  would  be  paid 
for  reducing  the  blad' s  by  that  large  amount.  It  might  therefore 
be  worth  it.  I'sing  long  blad' s  was  asking  for  trouble,  as  the  cost 
of  a  breakdown  and  a  fortnights  stoppage  might  well  be  £24  000. 
He  did  not  like  the  idea  of  a  nuilti  exhaust  machine.  Its  design  was 
bad  as  the  \alves  were  out  of  projiortion  to  the  size  of  the  steam 
pipes  and  the  split  nozzle  ari-angement  was  unsuitable  for  the  kind 
of  turbine  illustrated. 

SiMPLK  Stkauihtfokwaiui  .Methods. 
Mr.  R.  .T.  Kaila  did  not  agree  with  .Mr.  Jude  about  the  defects  of 
Mr.  Baunuiiuis  multiple  exhaust  design.  Nevertheless,  aU  these 
methods  of  overcoming  difliculties  were  at  best  temporaiy,  and 
sooner  or  later  we  should  have  to  get  back  to  simple  straight- 
forward designs.  Obstacles  to  the  use  of  the  large  single  tif)W 
turbine  were  the  difficulty  of  obtaining  a  d'sc  of  reliable  material 
throughout  and  uncertainty  « Ith  regard  to  the  vibration.  He  gave 
an  account  of  a  ease  of  vibration  on  one  of  20  similar  machines. 


the  only  ililT(>rcne<>  between  them  being  that  the  one  that  gave  trouble 
was  eou|)led  to  a  25-cyele  alternator.  Vibration  took  the  shaix-  of  a 
wave,  stationaiyin  s])ace,  and  having  a  peripheral  length  120  degs. 
The  result  was  that  the  blades  touched  the  adja<!ent  diaphragm  an 
did  the  rim  of  the  disc  and  considerable  danuige  was  done.  The 
fault  was  i)robably  due  to  the  material  of  which  the  disc  was  made. 
For  when  a  new  one  of  carefully  selected  steel  had  been  made  and  the 
blades  placed  at  a  greater  distance  from  it  the  vibrations  were  still 
present,  so  that  the  trouble  was  iu)t  due  to  the  steel.  It  had  Ix  ( n 
found  by  calculation  and  experiment  that  the  lateral  frequency  of 
the  disc  was  3  000  per  minute,  which  coupled  with  the  fact  that  it 
was  a  25-eycle  alternator,  reprcsent(  d  3.'i  000  jiole  changes  p(  r 
minute.  As  every  pole  change  meant  an  impact  it  followi  d  that 
the  disc  itself  must  be  the  causi;  of  the  vibration,  and  the  trouble 
was  eventually  remedied  by  stiffening  it  considerably, 

A  Plea  for  the  3  000  n.r..M.  Machine. 
Mr,  A.  B,  Field  complained  that  undue  prominence  had  been 
given  to  the  1  500  r.p.m,  machine,  [n  his  opinion  the  most  pro- 
mising feature  of  the  period  the  author  had  dealt  with  was  the 
development  of  the  3  000  r.p.m.  turbo-generator.  It  was  true  this 
development  had  taken  i)lace  almost  entirely  in  EurojK-,  but  that 
was  due  to  the  diffeicnces  in  the  standard  frequencies  here  and  in  the 
United  States,  Before  the  war  there  seemed  some  prospect  of  a 
demand  for  ."JO  000  kW  sets  in  this  country,  but  that  prtspeet  had 
disapjieared  for  the  present,  in  spite  of  the  fact  that  makers  were 
willing  to  design  machines  of  20  000  kVA  capacity  running  at  3  000 
revs,  jx-r  min.  The  author  had  mentioned  that  a  30  000  kW  machine 
of  the  t^-jje  he  had  described  was  under  construction  at  Schem  etadj-, 
Mr,  Field  believed  that  statement  would  have  been  equally  true 
four  or  five  years  ago. 


Work    of   the   British    Electrical    and    Allied 
Manufacturers'    Association. 


The  aiuiual  general  meeting  of  the  British  Electrical  and  Allied 
Manufacturers'  Association  was  held  on  March  17th,  Mr.  W.  O.  S.mith, 
Chairman  of  the  .Association,  being  in  the  chair. 

In  proposing  the  adoption  of  the  annual  report,  of  whiih  we 
give  some  accoiait  below,  the  C'haikm.4N  said  that  nobody  could 
deny  that  the  electrical  indu.stry  was  to-day  faced  with  a  more 
difficult  position  than  ever  previously,  and  at  present  there  did  not 
appear  to  be  much  sign  of  improvement.  Ex{>ort  business  was 
particularly  affected  owing  to  Cterman  competition,  as  the  exchange 
position  allowed  them  to  sell  their  wares  in  other  covmtries  at 
something  like  half  the  price  the  British  manufacturer  could 
offer. 

The  Stock  Exchange  was  one  of  the  best  indications  of  the  state 
of  the  country's  trade,  and  the  heavy  fall  in  'he  value  of  all  industrials 
connected  with  engineering  was  therefore  significant.  It  was  to 
be  feared  that  imtil  there  was  some  stability  in  exchange  and  some 
protection  against  the  stream  of  cheap  foreign  imports  British 
manufacturers  would  be  at  a  great  disadvantage  and  our  late 
enemies  would  win  back  in  commerce  what  they  had  lost  in  war. 
The  present  position  was  attributed  variously  to  E.P.D.,  instability 
of  exchanges,  restriction  of  output  by  workj^eople,  large  increases 
in  wages,  and  extravagance  and  unfair  treatnw  nt  on  the  part  of 
the  Government.  Xo  one  of  these  cau.scs  alone  could  be  the  reason 
of  the  trouVjle, 

The  Reason  for  the  Trotible, 

It  was  rather  due  to  the  aeeunnilative  ctTect  of  them  all,  especially 
to  the  imsettled  eonditicm  of  the  eoal-mining  industry  and  to  the 
exhaustiem  and  inactiim  which  had  resulted  from  the  strain  of  the 
war.  Before  the  country  generally,  and  the  electrical  industry  in 
particular,  eoulel  l)e  brought  once  again  to  a  state  of  efficiency 
harmonious  working  between  employer  and  employed  was  absolutely 
es.sential.  The  employer  mu.st  pay  a  fair  and  reasonable  wage. 
The  employcfl  mast  be  prepared  to  give  a  full  day  s  work  for  a  full 
day's  pay  and  must  also  realise  that  the  excessive  wages  which  they 
had  extracted  from  the  (iovernment  in  time  of  emergency  could 
not  be  continued  now  that  the  industries  had  reverted  to  private 
enterprise.  It  was  an  encouraging  sign  that  w-orkpeople  in  some 
industries  were  beginning  to  see  the  effect  of  excessive  wages  and 
were  themselves  approaching  the  employers  with  offers  of 
reduction. 

The  TR.\s.spohT  CjIiestion. 

Continuing,  Mr,  Smith  said  he  ciid  rot  pre  pote  to  refer  particularly 
to  the  report.     He  would  only  deal  with  the  qiustion  of  transport 


which,  as  would  be  seen,  had  largel}'  occupied  the  attention  e)f  tie 
Traffic  Committee  of  the  Association  during  the  year.  The  abolition 
of  the  iMinistry  of  Transport  did  not  mean  that  any  of  the  probk  ms 
dealt  with  would* disappear,  and  it  mattered  little  whether  the  Jiaity 
with  whom  they  had  to  deal  on  this  matter  in  future  was  Sir  Eric 
Geddes  or  the  Railway  Department  of  the  Boaiel  of  Trade.  It 
was  necessary  that  their  efforts  on  this  question  should  not  be 
relaxed. 

In  concluding,  he  called  attention  to  the  very  large  number  of 
sectional  committee  meetings  which  had  been  held  during  the  year, 
the  result  of  whose  deliberations  had  been  of  the  greatest  assistance 
to  the  Council.  He  also  referred  to  the  thorough  and  efficient  manner 
in  which  the  staff  of  the  Association,  under  the  able  guidance  of 
Mr,  Diuiloj),  had  performed  their  duties. 

The  Annual  Report. 
In  the  annual  report  of  the  Council,  which  was  presented  and 
adopted  at  the  meeting,  it  was  pointed  out  that  ehu-ing  the  year  the 
B,E.A.M.A.  had  maintained  its  position  in  the  foremost  rank  of  the 
industrial  associations  of  a  eountiy.  The  business  year  of  1920  had 
atiorded  little  occasion  for  favourable  comment,  for  it  was  not  very 
old  before  the  numerous  enquiries  for  engineering  machinery  from 
overseas  markets  changed  to  complaints.  Conditions  at  home  hael 
made  it  no  easy  matter  to  fix  a  definite  date  for  delivery,  or  to  give 
definite  prices.  The  Association  has  been  one  of  (he  wo:st  in- 
voluntary sufferers  from  the  Price  Adjustment  Clause,  Attemjrts 
were  still  being  made  by  the  (Jovernment  in  the  form  of  credit 
schemes  to  help  the  European  countries  to  do  business  and  to 
develop  thenr  ciu-rencies,  and  in  the  form  of  Parhamentary  BiUs  for 
the  regulation  of  imports  to  prevent  danger  to  our  cwn  irdustries. 
In  the  meantime  the  world  generally  and  labe  or  in  partici  lar 
were  being  schooled  in  the  commonplace  lesson  that  .sonu'thing  cor.Id 
not  be  got  out  of  nothing,  anel  that  more  strenuous  work  and  high  r 
effective  production  for  lower  wages  were  the  inevitable  results  of 
war. 

EXCHAKGE    OF   IDEAS   AXD    EDUCATION. 

The  visits  of  various  trade  commissioners  during  the  year  had 
enabled  valuable  accounts  of  the  position  in  their  respective  territories 
to  be  obtained.  A  new  constitution  had  been  arranged  for  the 
Overseas  Committees  and  it  was  beheved  that  their  usefulness 
had  thus  been  materially  strengthened.  The  preparation  of  the 
proposed  B,E,A,M.A.  code  for  the  industries  represented   by  the 
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Association  had  made  good  progress  diuing  the  year  and  now  only 
awaited  the  settlement  of  certain  questions  of  copyright  and  patent 
right. 

The  procedure  for  receiving  into  British  works  properly  qualified 
student  apprentices,  nominated  by  overseas  Governments  and 
educational  institutions,  had  also  been  settled.  Dirring  the  latter 
part  of  the  year  12  students  nominated  by  the  Egj^ptian  Governmem 
were  so  placed,  while  in  addition  many  officers  of  H.M.  Forces  were 
engaged  in  particular  works  for  short  periods  of  intensive  training. 

Reseaech. 
The  incorporation  of  the  British  Electrical  and  AUied  Industrial 
Research  Association  gave  members  of  the  B.E.A.M.A.  the  right  to 
become  candidates  for  election  to  this  body  free  of  aU  individual 
liabihty  for  subscription.  The  privilege  of  belonging  to  such  an 
Association  estabhshed  with  Government  funds  and  charged  with 
the  duty  of  managing  all  pubhc  researches  proposed  by  the  electrical 
and  aUied  industries  should,  in  the  Comiod's  opinion,  be  taken 
advantage  of.  The  organisation  of  the  Association  and  the  manner 
in  which  its  work  was  carried  out  pointed-  conclusively  to  its  rapid 
expansion.  The  important  insulating  researches  with  which  it 
began  its  career  now  aimed  at  covering  the  requirements  of  makers 
in  aU  branches,  and  the  majority  of  materials  at  present  used. 
The  corrosion  of  condenser  tubes,  the  special  B.E.A.M.A.  research 
into  the  most  suitable  materials  for  turbine  blades  and  research  into 
the  proper  proportions  of  turbine  nozzles  were  all  being  dealt  with. 
The  B.E.A.M.A.  Research  Committee  after  reconstitution  would 
continue  its  function  of  acting  as  a  feeder  to  the  Electrical  Research 
Association  and  putting  into  shape  such  research  proposals  as 
members  might  wish  to  discuss  privately  amongst  themselves. 

LVIPOKTANCE   OF   StANDAEDISATION. 

Buring  the  war  the  great  importance  of  standardisation  in  the  econ- 
omic production  of  machinery  and  apparatus  on  a  large  scale  was 
deeply  impressed  upon  members.  For  dealing  more  effectively  with  this 
work  several  sections  have  set  up  permanent  technical  committees 
usually  in  conjunction  with  the  Standardisation  Committee,  and  are 
carrying  out  work  to  form  foundations  on  which  the  British  Engineer- 
ing Standards  Association  can  build  a  final  text. 

In  addition  to  public  business  of  this  kind  the  sections  have  done 
much  useful  work  on  the  domestic  side.  The  Switchgear  Section 
have  prepared  a  revised  edition  of  their  pm-chasing  specification, 
slate  panels  and  slabs,  and  in  coDabration  with  the  Insulation  Section 
have  standardised  a  complete  fine  of  moulded  insulating  bushes  for 
use  in  switchgear  and  aUied  work.  The  Didustrial  Instrument 
Section  have  also  in  collaboration  with  the  Switchgear  and  Meter 
Sections  provided  standard  driUing  centres  for  the  ends  of  instru- 
ments and  meter  shunts.  These  standardisations  will  be  embodied 
in  future  editions  of  the  Association  rules.  The  Stationary  and 
Portable  Accumulator  Sections  have  standardised  the  relative 
capacities  of  batteries  of  all  rates  of  discharge,  together  OTth  final 
voltages.  Standard  curves  have  been  plotted,  and  these  have  been 
accepted  by  Government  departments  and  large  buyers.  A  curve 
for  portable  accumulators  has  been  adopted  as  a  standard  British 
practice  by  the  Association  of  Motor  Manirfacturers  and  Traders. 

The  Standardisation  Committee  have  made  recommendations  to 
the  Turbo  Design  Section  on  methods  of  declaring  the  efficiency  and 
standard  overloads  of  tmbo  alternators,  to  the  Rotary  Converter 
Section  on  the  jjermissible  ripples  in  the  direct-ciurent  voltage  of 
rotary  converters,  and  to  the  Gas  and  Oil  Engine  Section  on  cyclic 
speed  irregularities  in  its  relation  to  parallel  rmming  of  synclironous 
machines. 

The  Association  is  represented  on  the  International  Electrotechnical 
Commission,  on  the  committees  of  the  Institution  of  Electrical 
Engineers  deahng  with  Wiring  Rules,  &c.,  and  on  the  Electric 
Vehicle  Committee. 

Tratfic  Rates  Problems. 
The  Traffic  Committee  of  the  Association  had  a  very  busy  year  in 
the  preparation  of  evidence  for  the  Rates  Advisoiy  Committee, 
and  the  Covmcil  note  with  satisfaction  from  the  report  of  the  first 
portion  of  their  terms  of  reference  that  this  Committee  has  adopted 
certain  principles  which  formed  a  part  of  the  Council's  recom- 
mendations. It  will,  however,  be  necessary  to  oppose  the  amend- 
ments to  the  classification  of  merchandise  traffic,  which  the  Com- 
rSfttee  are  now  making,  and  rebutting  evidence  in  favoiu-  of  a  lower 
classification  in  certain  items  has  been  prepared.  The  Council  of 
the  Association  has  advised  members  of  the  Association  during  the 
year  on  matters  relating  to  this  important  question. 

Other  Work. 
The   rule    ban-ing    members  of  the  Association  from  incm-ring 
expense  by  exhibiting  at  exhibitions  not  sanctioned  by  the  Coimcil, 


has  been  modified  to  permit  of  members  exhibiting  at  exhibitions 
which  are  wholly  or  mainly  electrical,  after  the  end  of  the  present 
year. 

The  report  also  calls  attention  to  the  work  of  the  British  Electrical 
Development  Association,  to  the  formation  of  an  instrument  trans- 
former section,  to  the  close  working  relations  of  the  Association  with 
other  similar  bodies,  and  to  the  decision  to  dispense  this  year  with  an 
amiual  dimrer. 

It  is  pointed  out  that  the  Association  subscription  fist  is  in  a  very 
satisfactory  state,  and  that  the  way  in  which  members  have  met  the 
call  for  increased  subscriptions  is  an  excellent  testimony  to  the  work 
that  is  being  accomplished.  A  fund  has  been  created  to  meet  apph- 
cations  for  financial  support  from  other  organisations  in  the  electrical 
and  allied  industries,  and  especially  to  assist  the  British  Electrical 
Development  Association,  the  Electrical  Research  Association,  and 
the  British  Engineering  Standards  Association.  The  number  of 
members  on  the  register  of  the  Association  at  the  end  of  the  year  was 
224,  14  members  being  admitted  to  membership  dicing  that  period, 
while  15  resigned  due  in  manycases  to  amalgamation,  reconstmotion 
or  dissolutions. 


Correspondence. 


"  TRAFFIC  CONTROL  BY  TELEPHONE." 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  The  abstract  of  Mr.  Lee's  Paper  in  your  issue  of  April  1 
contains  two  suggestions  which,  as  they  appear,  are  likely 
to  be  exceedingly  misleading  to  a  non-railway  reader  : 

The  first  suggestion  is  that  the  passenger  service  runs  to  a 
definite  pre-arranged  time  table,  and  the  freight  service 
runs  as  required  ;  that  the  quantity  and  class  of  goods  varies 
enormously  from  day  to  day,  and  so  on.  Speaking  for  mv  own 
railway,  and  I  believe  for  other  similar  lines,  the  freight  service 
is  run  to  a  time  table,  and  is  run  punctually.  This  is  particu- 
larly true  of  the  largest  portion  of  the  traffic — minerals.  It 
may  interest  Mr.  Lee  some  day  to  go  to  a  district  control  office, 
and  see  the  actual  timing  and  running  of  the  coal  trains  on  the 
Midland  Railway  to  Loudon. 

The  second  item  which  is  misleading  is  the  suggestion  that  it 
is  a  good  thing  on  a  control  telephone  system  to  arrange  only 
for  speaking  from  headquarters  to  the  "  way-stations  "  as  he 
calls  tliem,  and  to  make  it  impossible  to  speak  between  the 
various  "  way-stations."  The  Midland  Company  have  found 
the  reverse  to  be  the  truth,  and  for  this  reason  have  not  found 
it  desirable  to  adopt  any  of  the  so-called  "  selective  "  systems. 

The  image  that  Mr.  Lee  calls  up  is  of  a  District  Controller, 
with  a  head  telephone  set,  constantly  calling  up  ''  way-stations" 
and  giving  them  instructions  ;  but  a  first-class  railway,  on 
which  the  traffic  is  being  properly  conducted,  does  not  require 
this  constant  supervision,  and  the  expensive  trunk  telephone 
circuits  are  better  employed  by  being  used  by  the  "  way- 
stations  "  as  well  as  by  the  Head  Controller. — I  am,  &c., 

Derby,  April  9th.  J.  Sayers. 


'RESISTANCE  WITHOUT  SELF  INDUCTANCE   OR 
CAPACITY. 

TO   THE    EDITOR    OF   THE    ELECTRICIAX. 

Sir  ;  It  might  be  of  interest  to  those  of  your  readers  who  are 
occupied  with  laboratory  work  to  know  how  one  can  in  a  very 
simple  waj',  make  a  resistance,  which  has  neither  self  induc- 
tance nor  capacity.  The  principle  is  this  :  The  resistance  has 
two  windings  wound  in  opjjosite  directions  over  a  sheet  of, 
say,micanite.  These  windings  are  connected  in  parallel.  The 
number  of  turns  and  the  resistance  of  each  winding  being  the 
same  the  current  in  each  winding  will  be  the  same,  and  conse- 
quently there  will  be" no  magnetic  field  and  no  self  inductance. 
As  the  capacity  of  two  consecutive  turns  is  very  small,  and 
these  small  condensers  are  connected  in  series  the  capacity  of  the 
resistance  will  be  negligible. 

To  put  these  windings  on  regularly  the  edges  of  the  sheet 
should  be  perforated  as  shown  in  the  sketch,  the  diameter 
of  the  holes  being,  say,  0'7  mm.  and  the  centres  1  mm.  apart  ; 
a  brass  plate  with  a  corresponding  row  of  holes  should  be  used 
as  a  jig  while  drilling  the  holes  in  the  ftiicanite,  and  when  more 
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sheets  are  wanted  the  perforation  can  be  used  for  separating 
tliem  from  each  other. 

Tlic  tliickness  of  the  sheet  may  bo  less  than  1  mm  ;  tlie 
length  and  width  (h^])onds,  of  course,  u]k)H  how  great  a  resis- 
tance is  required  and  the  material  used  for  the  wire.  A  sheet 
for  a  1  000  0  resistance  wound  with  a  O'l  mm.  manganin  wire 
(about  46  0  per  metre)  will  be  about  13  X  20  cm  (about  5  X  8  in.). 
For  2  000  0  about  167  turns  in  each  winding  will  be  required, 
and  then'  will  then  be  space  enough  at  the  ends  of  the  sheet  for 
terminals  and  for  fixing  the  sheet  in  a  bo.\  if  necessary.  As 
there  is  no  P.D.  between  the  two  wires  where  they  cross  each 
other,  they  only  need  have  a  thin  coating  of  insulating 
material. 


Leac(  to  Terminal  on  Top  of  Box 


On  a  sheet  13x20  cm.  there  will  be  room  enough  both  for 
a  600  0  and  a  100  0  resistance  ;  also  500  0  and  200  0  can  go 
on  one  .sheet,  and  300  0  and  400  0  on  another  ;  the  sheets 
can  be  fixed  up  in  a  box  quite  close  to  each  other,  as  near  as  the 
terminals  permit.  For  resistances  smaller  than  100  0  heavier 
wire  shoidd  be  used  and  for  resistances  greater  than  1  000  0 
a  thinner  wire  should  be  employed.  If  the  wires  are  fixed  to 
terminals  as  shown  on  the  sketch  (between  two  bra.ss  plates 
silverised  on  the  inside)  the  resistance  can  be  regulated  very 
accurately,  and  should  it  vary  with  time,  it  can  easily  be 
adjusted. — I  am,  &c., 

Copenhagen,  March  31,  1921.  S.  P.  Madsen. 

"  HEATING  OF  BURIED  CABLES  "  REPORT. 

TO   THE    EDITOR   OF   T^E    ELECTRICIAN. 

Sir  :  I  understand  that  in  the  discussion  at  Liverpool  upon 
the  Heating  of  Buried  Cables  Report,  Mr.  J.  A.  Morton  re- 
ferred to  some  results  which  I  gave  at  Birmingham  as  to  the 
relative  heating  with  continuous  currents  and  three-phase 
25-period  currents  iu  the  same  length  of  cable,  and  suggested 
that  the  results  given,  namely  a  50  per  cent,  sheath  loss  in  a 
3-phase  cable,  as  compared  with  the  copper  losses  of  the 
same  cable  when  traversed  by  continuous  current,  in  the  experi- 
ments cpioted  by  me  were  incorrect,  and  were  due  to  the  fact 
that  a  current  of  400  A  (direct  current)  was  passed  through  one 
core  instead  of  a  current  of  230  A  direct  current  througli  each 
core. 

I  beg  to  say  that  Mr.  Morton  is  wrong  in  his  assumption, 
and  that,  as  a  matter  of  fact,  experiments  were  tried  in  which 
230  A  direct-current  was  actually  passed  through  each  core, 
and,  so  far  from  the  temperature  rise  with  direct-currents 
coming  out  higher  in  this  case  as  Mr.  Morton  expected,  the 
actual  temperature  rise  was  12}  per  cent.  less. 

The  .3-phase  (25-periods)  tests  were,  however,  rejjeated  later, 
and  it  was  found  that,  instead  of  .50  per  cent,  loss  in  the  sheath- 
ing and  armouring,  tliere  was  only  33  per  cent,  if  compared 
with  400  A  direct -current  in  a  single  core  ;  but  that  there  was 
50  per  cent,  if  compared  with  230  A  direct-current  in  three 
cores.  The  results  given  therefore  substantially  stand  for  25 
periods. 

On  the  other  hand,  more  recent  experiments  carried  out  at 
50  periods  showed  that  the  losses  were  considerably  less  with 
50  periods  than  with  25  periods,  except  in  the  case  of  single- 
phase  currents. 

Has  Mr.  Jlorton  seen  "  La  Revue  Generale  de  1"  Elcctricite  " 
for  August  7,  1920,  in  which  (I  am  told)  Monsieur  Ca})elville 
demonstrates,  and  quotes  exjieriments  to  prove,  that  the  loss 
in  the  lead  sheathing  is  equivalent  to  a  drop  in  the  cojsper  con- 
ductor of  30  V  per  mile?  Now  the  drop  in  the  copper  conduc- 
tor due  to  a  continuous  current  at  1  000  A  per  sq.  in.  would 
only  be  50  V  per  mile,  therefore,  according  to  M.  Capelville, 


the  loss  in  the  copper  due  to  a  continuous  current  would  be 
increased  bij  00  'per  cent,  when  traversed  by  an  equal  alter- 
nating current,  due  to  the  losses  in  the  lead  sheathing.  This 
seems  to  fully  bear  out  my  contention,  assuming  that  his  experi- 
ments were  made  at  25  period.^. 

I  believe  I  have  the  correct  explanation  of  the  losses  (con- 
trary to  my  expectation)  being  less  with  50  periods  than  with 
25  periods,  but  wUl  not  trespass  upon  your  S])ace  at  the  present 
time  to  give  my  reasons.  I  may  say,  however,  that  I  have 
tests  to  show  that  the  losses  with  single-phase  50-cyclc  cur- 
rents in  armoured  cables  are  greatly  in  excess  of  those  with 
25  periods. 

As  it  is  probable  that  in  the  near  future  we  shall  work  with 
single-phase  conductors,  and  specially  high  voltages  (see  Clark 
and  Shanklin's  Paper  Am.I.E.E.),  the  reduced  lead  .sheath 
losses  with  3-phase  cables  at  50  periods  vvill  not  help  us 
very  much. — I  am,  &c., 

Birmingham,  March  23.  A.  M.  Taylor. 


SYNCHRONOUS    INDUCTION   MOTORS   AND   POWER 
FACTOR. 

TO   THE    editor   OF  THE    ELECTRICIAN. 

Sir  :  Referring  to  Major  A.  M.  Taylor's  letter  in  The 
Electrician  for  April  1st,  on  "  Synchronous  Induction 
Motors  and  Power  Factor,"  the  industry  should  be  grateful 
for  having  this  method  of  improving  power  factor  ])rought  to 
their  notice. 

Although  it  is  hardly  possible  to  employ  existing  induction 
motors  for  this  purpose,  the  ratio  of  rotor  to  stator  ampere- 
turns  being  insufficient  for  stability,  we  are  prepared  to  con- 
struct self-starting  and  self-synchronising  motors  of  all  sizes 
with  self-contained  exciters.  These  machines  are  capable  of 
starting  against  2\  times  full  load  torque  and  synchronising 
against  full-load  torque. 

The  only  control  gear  required  is  a  three-pole  switch  for  the 
stator  and  liquid  starter  for  the  rotor,  the  whole  operation  of 
starting  being  practically  the  same  as  the  ordinary  slip-ring 
induction  motor.  If  desired,  the  user  can  employ  a  shunt 
regulator  for  the  exciter,  by  means  of  which  the  power  factor 
can  be  adjusted  as  desired. 

We  have  supplied,  or  have  under  construction,  a  large 
number  of  these  motors  with  outputs  of  from  50  33. H. P.  to 
SOOb.h.p.  and  with  leading  power  factors  of  06  to  unity. — We 
are,  &c.,  Crompton  &  Company,  Ltd. 

Chelmsford,  April  4th. 


I.E.E.  Western   Centre — Meeting  at 
S^vansea. 


\-  An  ordinary  meeting  of  the  I.E.E.  Western  Centre  was  held  at 
Swansea  on  April  4th,  Mr.  A.  J.  Newman  (Bristol)  being  in  the  chair. 
Dr.  S.  Parker  Smitli,  of  the  Imperial  College,  London,  delivered 
a  lecture  entitled  "  The  Commercial  Application  of  Variable-speed 
Motors." 

Li  the  past  the  praetice  of  tlie  Western  Section  has  been  to  hold  its 
meetings  at  Bristol  and  Cardiff  alternately,  but  last  year  the  experiment 
was  made  of  holding  a  meeting  at  Swansea.  This  proved  so  successful 
that  it  was  decided  that  in  future  one  of  the  si.'C  meetings  of  each  session 
should  be  held  at  Swansea.  The  crowded  and  enthusiastic  audience 
which  Dr.  Smith  addressed  confirmed  the  wisdom  of  this  decision.  In 
fact,  Prmcipal  T.  F.  Sibly,  D.Sc.  (University  College,  Swan.sea),  pleaded 
at  the  conclusion  of  tlio  lecture  that  the  interest  and  support  forthcoming 
from  West  Wales  was  sufficient  to  justify  Swansea  in  claiming  that  from 
next  session  onwards  not  only  one,  but  two,  meetings  of  the  Western 
Centre  should  be  held  in  the  town. 

The  Chairman  admitted  the  apparent  validity  of  the  claim,  and 
promised  that  it  should  receive  the  sympathetic  consideration  of  his 
Committee.  Further  than  that  he  could  not  commit  himself,  because 
it  was  doubtful  whether  adequate  funds  would  be  forthcoming  unless  th<- 
membership  was  proportionately  increased.  Swansea  claimed  to  be 
the  industrial  heart  of  South  Wales,  but  it  was  reasonable  to  assume  that 
there  were  still  many  electrical  engineers  in  the  district  who  had  not  j'et 
done  their  duty  to  their  prtifession  by  joining  the  Institution.  Moreover, 
now  that  Swansea  had  its  own  University  College,  they  might  anticipate 
a  considerable  increase  in  the  number  of  students  and  graduates  who 
ought  to  join  the  Institution. 

Principal  Sibly  replied  that  it  was  the  policy  of  his  college  to  work 
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in  the  closest  co-operation  with  the  surrounding  industries,  and  h'' 
recognised  how  desirable  it  was  that  their  students  of  electrical  engineer- 
ing should  become  students  of  the  Institution.  He  was  in  a  jjosition  to 
state  that  the  engineering  department  of  the  college,  under  the  direction 
of  Prof.  F.  Bacon,  intended  to  do  everything  it  could  to  foster  the  interests 
of  the  Institution,  and,  as  an  earnest  of  that  intention,  he  hoped  to 
arrange  that  the  course  of  lectures  Mr.  Burr  (borough  electrical  engineer. 
Swansea)  had  offered  to  give  at  the  University  College  next  session  on 
Power  Station  Economics  would  be  thrown  open  to  junior  members  of 
the  Institution  on  payment  of  a  merely  nominal  fee. 

An  animated  discussion  followed  the  lecture,  in  which  Messrs.  J.  W. 
BuRK,  A.  Ellis,  F.  Bacon,  R.  G.  Is.\aos,  D.  Jenkins  and  F.  D.  S.mith 
took  part.  Dr.  S.  Parker  Smith  replied  with  his  accustomed  ability 
and  pungent  humour,  finishing  with  a  i-easoned  ajjpeal  for  more 
complete  recognition  of  tlie  necessity  tliat  the  rising  generation  of  engi- 
neers must  be  fully  as  well  equipped  in  the  matter  of  scientific  and 
technological  training  as  were  their  Continental  competitors.  Develop- 
ments in  many  directions,  such  as  single-phase  railway  electrification, 
&c.,  were  taking  place  abroad  at  an  astounding  rate,  using  systems  of 
which  the  bulk  of  electrical  engineers  in  this  country  knew  little,  and  had 
absolutely  no  practical  experience.  Unless  quick  and  appropriate  action 
was  taken  by  British  firms,  it  was  inevitable  that  before  long  huge  orders 
for  electrical  equipment  would  be  driven  abroad,  or,  worse  still,  we  should 
expend  enormous  sums  on  unsuitable  equipment. 

In  a  subsequent  issue  we  hope  to  give  an  account  of  Dr.  S.  Parker 
Smith's  lecture. 


Modern  Developments  in  Wireless 
Telegraphy  and  Telephony. 

The  large  hall  of  the  Municipal  College  of  Technology  at  Manchester 
was  well  filled  when  Prof.  E.  W.  Marchakt,  of  Liverpool,  delivered 
a  popular  lectm-e,  now  a  regular  annual  feature  of  the  programme 
of  the  Korth-Western  Centre,  on  wireless  telegraphy  and  telephony. 
Aid.  W.  Walker  presided. 

Intluence  of  the  Thermionic  Valve. 
The  lecturer  emphasised  the  fact  that  progress  had  primarily 
been  due  to  the  thermionic  valve,  which  did  not  originate  in  pure 
scientific  research,  being  based  on  an  observation  by  Edison  in  1884, 
and  connnunicated  by  Sir  William  Preece  to  the  Royal  Society. 
If  a  metal  2)late  were  sealed  in  an  incandescent  lamp  Edison  showed 
that  the  passage  of  a  current  through  the  lamp  filament,  fo  as  to 
render  it  luminous,  resulted  in  the  passage  of  a  current  from  the 
positive  leg  of  the  filament  to  the  plate,  due  to  the  emission  of  elec- 
trons from  the  heated  filament,  the  bombardment  of  the  plate  being 
severe  enough  to  cause  it  to  become  red  hot.  Subsequently,  Prof. 
Fleming  discovered  that  the  arrangement  could  be  used  as'a  recti- 
fying valve,  and  appUed  it  to  detect  wireless  signals.  De  Forest 
made  the  next  advance  by  introducing  a  third  electrode' or,  giid. 
There  was  a  hmit  to  the  current  passing  between  filament  and  plate, 
and  an  increase  in  temperature  of  the  filament,  with  a  corresponding 
increase  in  electron  emission,  did  not  result  in  a  corresponding  in- 
crease in  cun-ent,  as  the  negative  electrons  surrounding  the  filament 
tended  to  repel  back  to  the  filament  the  electrons  emitted  by  it.  An 
equilibrium  was. established,  just  as,  after  a  certain  hmit  is  reached, 
the  number  of  molecules  leaving  the  surface  of  water  in  still  air  was 
the  same  as  the  number  retui-ning  to  it.  The  grid  could  be  compared 
to  a  wind  which  removed  the  moist  air  and  left  evaporation  free  to 
continue.  It  cleared  the  atmosphere  immediately  surroimding 
the  fUament  by  removing  some  of  the  negative  electrons.  The  grid 
enabled  the  valve  to  be  used  for  ampUfying  currents,  as  the  small 
variations  in  voltage  on  the  grid  might  produce  considerable  varia- 
tions in  plate  current.  An  amphfieation  of  4  :  1  was  quite  common. 
The  amoimt  of  amplification  possible  by  using  valves  in  cascade 
was  theoretically  imhmited,  but  there  "were  practical  hmitations 
owing  to  valve  noises.  Mr.  Campbell  Swinton  had  recently  shown 
that  signals  received  on  an  aerial  could  be  made  to  operate  a  Creed 
printer,  this  giving  printed  messages  direct  from  wireless  signals. 

Wireless  Telephony. 
The  lecturer  next  described  the  use  of  the  valve  as  a  generator  of 
high  frequency  oscillations,  which,  transmitted  to  a  sending  aerial, 
gave  rise  to  a  steady  train  of  oscillations  more  regular  than  those  of 
the  Poulsen  arc,  and  leadily  controlled  by  a  microphone  for  wireless 
telephony.  Capt.  Turner  had  recently  described  and  iLsed  an  oscil- 
latory valve  relay,  now  being  adopted  as  a  caUing-up  device  for 
ringing  up  any  desii-ed  station,  the  valve  being  set  so  that  it  was  on 
the  po-nt  of  becoming  self-oseiDatory.  A  remarkable  advance  had 
been  made  by  Mr.  Eckersley,  the  transmission  valve  being  set  so 
that  speech  not  -only  controlled  the  strength  of  the  waves,  but 
actually  acted  as  a  switch  to  start  the  emission.  A^  hen  speech 
ceased  the  generation  of  waves  ceased,  an  ideal  condition  for  duplex 
working.     The  arrangement,  however,  was  not  wholly  satisfactory 


and  usually  a  "  change-over  "  switch  was  employed.  In  aircraft 
work  two  aerials  working  on  different  wave-lengths  had  been 
employed  and  by  sharp  timing  the  receiving  aerial  could  be  made 
deaf  to  waves  from  the  transmitting  aerial,  this  permitting  the 
simultaneous  transmission  and  receipt  of  messages. 

Directional  Wireless. 

The  distortion  of  sounds  in  wireless  telegraphy  was  small  and 
independent  of  distance.  Wireless  telephony  had  been  carried  out 
across  the  Atlantic,  and  between  Washington  and  Paris.  A  most 
important  development  was  that  of  direction  finding,  and  the  frame 
aerial,  with  refined  methods  of  measuring,  would  measure  direction 
to  a  quarter  of  a  degree.  The  Belhni-Tosi  system,  which  employed 
two  aerials  at  right  angles,  had  very  convenient  arrangements  for  the 
rotation  of  the  frame.  Sir  Henry  Jackson  had  recently  described 
how  directional  wireless  at  Chelmsford  detected  the  emergence  of  a 
German  ship  from  Heliogoland,  and  Jutland  was  the  result.  During 
the  engagement,  when  the  British  fleet  lost  touch  with  the  German 
fleet,  directional  wireless  again  suppUed  the  necessary  information. 
There  were  factors,  however,  causing  variations,  such  as  reflection 
of  waves  from  cloud  surfaces,  ore-seams,  &c. 

The  lecture  was  fuUy  illustrated  by  means  of  lantern  slides  and 
experimental  demonstrations,  and  during  the  meeting  wireless  signals 
were  received  from  Paris  and  wireless  telephone  conversations  eon- 
ducted. 


[Super   Cables  at  Birmingham. 


p  There  are  at  present  being  laid  in  the  City  of  Birmingham  three-core 
cables  for  the  transmission  of  electricity  at  a  pressure  of  33000  V.  This 
cable  is  protected  by  the  Beard-Himter  system  of  automatic  protection, 
and  its  total  length  is  about  10  miles.  Two  cables  run  through  the  city 
from  the  new  Nechells  generating  station  to  the  existing  station  at 
Summer-lane,  and  one  cable  is  laid  from  the  latter  station  to  a  sub- 
station at  Boumeville,  where  the  pressure  will  be  stepped  down  to  supply 
the  surrounding  area  at.  5  500  V. 


Section  of  New  33  000  V  Cable  for  Birmingham. 

We  give  an  illustration  of  the  cable,  which  consists  of  three  conductors, 
eacirof  0-2  sq.  in.  sectional  area.  It  is  paper-insulated,  lead-sheathed 
and  steel  wire  armoured,  waterproofed  and  laid  direct  in  the  ground. 
Three-core  compen.sated  pilot  cables,  for  use  with  the  Beard-Hunter 
automatic  protective  system,  are  laid  in  the  same  trenches,  four  pairs  of 
telephone  cores  being  provided  for  communication  between  the  cUfferent 
stations. 

Messrs.  W.  T.  Henley's  Teleoraph  Works  Company,  Ltd.,  have 
manufactured  all  these  cables,  and  the  same  firm  is  also  carrying  out  the 
laying  and  jointing.  The  joints  are  not  of  the  usual  lead  sleeve  type,  but 
are  niade  with  gun-metal  sleeves  plumbed  direct  on  to  the  lead  sheathing 
of  the  cable.  The  cables  are  laid  under  the  footway  where  possible,  but 
where  the  footway  is  too  congested,  they  are  laid^under  the  roadway. 
The  high-pressure  three-core  cables  are  laid  in  the  trenches  18  in.  apart. 
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to  counteract  any  possible  heating  eflfect,  anil  tin'  pildts  uiul  ;i  lliirty-iiair 
telephone  cable  are  laid  between  them. 

After  laying,  the  hitili-pressui-e  lables  will  be  tested  at  90  000  V 
direct  eiinvnt.  and  tlie  purtabie  apparatus  for  this  test  will  be  supplied  by 
Messi-s.  llenley's.  The  apjianitus  wliiili  will  be  used  is  the  "  Uelon," 
which  is  lit;lit  in  weight  anil  of  small  caijaeity  for  such  very  high  pn-ssuR'. 
At  the  time  of  writing,  the  greater  part  of  the  cable  between  NechcUs 
and  Summer-lane  has  been  laid. 

Birmingham  is  to  be  congratulated  upon  being  one  of  the  first  cities  to 
build  a  pjwer  station  necessitating  the  use  of  33  000  V-cables.  and  Messrs. 
Henley's  an^  to  be  congratulated  upon  another  ])ioneer  achievement  in 
both  the  manufacture  and  laying  of  this  supcrpi'essure  cable. 


The   Telephone   Inquiry. 

The  Parliamentary  Committee  recently  appointed  to  in<|uiiv  into  the 
working  of  the  Telephone  Department  of  the  General  Post  Olhcc  has 
commence  to  take  evidence,  the  first  witness  being  Sir  Kvdyii  Murray, 
K.C.B..  Seca-tary  to  the  Post  Office. 

Sir  Kvelyn  Mi'kkav  said  that  afterthe  transfcrof  the  teleplionc  under- 
taking fit>m  the  National  Telephone  C'onipa:iy  in  1012  up  to  the  (outbreak 
of  war  the  efforts  of  the  Post  Ottice  cngiueei-s  were  mainly  devoted  to 
ri'newingand  re|ilatii)g  the  company's  jihiiit.  which  was  by  no  means  of 
a  modern  character,  to  amalgamating  exchanges,  and  |)roviding  exten- 
sions.    Progrvss  had  been  made  up  to  the  outbreak  of  war. 

The  Ch.\irm.\n  (Mr.  Evelyn  Cecil)  dnw  attention  to  the  fact  that 
when  the  National  Company  was  taken  over  they  were  making  a  profit 
which  quickly  disappeai-ed. 

Sir  E.  MuKRAV  said  that  this  was  partly  due  to  the  deficiencies  they 
were  trving  to  overtake  and  to  the  (uitbreak  of  war.  In  1914  the 
Post  Office  contemplated  a  large  programme  of  develo]iment  extending 
over  several  years,  and  that  was  eventually  carried  out,  though  very 
considerably  delayed,  but  subseiiuent  construction  was  restricted  to 
installations  for  military  and  other  national  requirements.  There  was 
a  further  difficulty  owing  to  about  13  000  of  the  20  000  men  in  the 
engineering  department  joining  the  Army  early  in  the  w'ar.  At  the 
beginning  of  1919  the  efficiency  of  the  plant  was  below  the  proper 
standard,  and  there  were  arrears  of  renewals  estimated  at  about  £1  200  000 
at  pre-war,  or  about  £3  000  000  at  post-war  prices. 
Wireless  Telei'Hoxes. 

In  the  past  two  years  difficulties  were  experienced  in  getting  supplies 
from  contractors.  Wireless  telephones  had  been  brought  within  the 
bounds  of  jiractical  jmlities  for  use  on  ships,  but  the  question  of  inter- 
ference was  not  within  reach  of  being  solved  and  there  was  no  prospect 
of  their  use  on  land  at  present.  In  the  two  years  before  the  war  there 
was  a  small  surplus  on  the  telephone  service.  The  expencbture  had 
risen  from  about  £6  000  000  in  1914  to  £14  200  000  in  1920-21,  while  the 
revenue  had  only  increased  from  £0  200  000  to  £9  700  000.  There 
would  be  an  estimated  deficiency-  in  the  current  year  of  about  £4  .500  000. 
The  principal  item  in  the  gn^wth  of  expenditure  was  salaries  and 
wages,  which  had  increased  by  about  £6  200  000.  .\nother  large  item 
was  £850  000  incre'ase  in  the  amount  of  depreciation  and  an  increase 
of  £350  000  for  jiensions  liability. 

C0MPL.4INTS  OF  U.SERS. 

Replying  to  the  Chairman  regarding  complaints  of  users  that  they 
were  charged  for  calls  they  never  had.  Sir  Eveljii  Murray  said  it  was 
an  old  complaint.  With  such  a  vast  number  of  calls  there  were  bound 
to  be  mistakes.  The  instructions  were  that  calls  were  not  to  be  charged 
until  conversations  were  finished.  In  1908  the  London  Chamber  of 
Commerce  sent  a  deputation  to  the  principal  exchange  to  see  the  actual 
work  in  operation,  and  they  expressed  their  satisfaction  at  the  system 
and  at  the  small  ijcrcentage  of  erroi-s.  Experiments  were  being  made 
with  a  view  to  providing  satisfactory  meters,  but  he  thought  they  would 
increase  the  grounds  for  complaint,  and  he  doubted  whether  the  heavy 
cost  would  be  justified.  Six  per  cent  was  paitl  by  the  company  in  their 
last  year,  when  the  gross  profit  was  £1,.')00  000.  Two  years  later,  on 
the  same  basis,  the  Post  Office  surplus  was  £2  000  000. 
The  Message  Rate. 

The  witness  proceeded  to  justify  the  decision  to  abolish  the  imlimitcd 
service  and  the  measured  service  rates  and  the  establishment  of  the 
message  rate.  The  large  user  had  an  undue  preference  over  the  small 
user  in  the  unlimited  sennce  ;  it  encouraged  the  increased  use  of  the 
service,  but  failed  to  proride  the  additional  revenue  for  expansion. 
The  message  rate  was  the  only  fair  system,  and  met  the.  case  of  every 
one.  It  was  being  substituted  for  other  systems  in  New  York  and 
other  large  cities.  The  present  charges  were  based  on  the  probable 
expenditure  within  the  five  years  1920-1924.  The  user  was  entitled  to 
the  benefit  of  any  material  change  in  the  jirob&ble  lost,  and  reductions 
would  be  made  if  possble.  The  annual  charge  perinstniment  rei)resented. 
interest  and  sinking  fund  on  the  cost  of  instruments  and  installations, 
and  the  charge  per  call  represented  the  cost  of  administration.  Call 
boxes  did  not  pay,  but  there  was  a  difficulty  in  increasing  the  amount 
charged  for  their  use.  They  contemplated  equipping  automatic 
exchanges,  but  they  were  very  costly  and  took  time. 

On  Monday  Sir  Evelyx  Murray'  was  asked  if  there  were  conferences 
between  the  heads  of  different  departments  and  their  subordinates 
at  which  the  advice  and  co-operation  of  the  subordinates  was  invited 
for  the  improvement  of  the  services.  In  reply  he  stated  that  subordi- 
nates were  consulted  from  time  to  time,  but  that  there  were  no 
conferences.     It  was  to  some  extent  true  that  the  first  profit  on  the 


trunks  was  due  to  (Jovernment  use  during  the  war.  There  was  a  heavy 
loss  in  1919,  which  was  mainly  due  to  the  increase  in  the  war  bonus. 
The  rates  to  small  u.sci-s  woulil  have  had  to  go  up  more  but  for  the 
abolition  of  the  preference  previously  given  to  the  unlimited  .service 
users.  The  system  of  keeping  records  cojild  not  be  iinpnjved.  The 
actual  Record  was  made  by  a  series  of  metei-s — the  system  in  use  in 
New  York  for  12  years.  There  were  complaints  from  all  parts  of  the 
country,  but  they  were  not  numerous.  One  supervisor  for  every  eight 
operatora  was  not  a  large  proportion  ;  it  was  the  same  as  under  the 
Nati(mal  Company  and  in  other  telephone  systems.  The  service  would 
suffer  if  the  supcr\isors  were  withdrawn  or  reduced  in  number.  When 
the  jilant  tliat  had  been  ordered  had  been  put  into  operation  there 
would   be  increased  efficiency. 

Sir  Henry  Bunbuby,  Comptroller  and  Accountant-General  of  the 
Post  Office,  gave  evidence  as  to  the  accounts  and  expenditure  of  the 
service.  He  put  in  a  comparative  table  of  wages  showing  the  alterations 
for  the  different  classes  of  labour,  some  of  them  showing  an  increase  of 
297  per  cent,  ovci-  .Inly.  1914. 


Tribute   to  Sir   John    Bcnn. 

A  luiulieon  in  honour  of  Sir  John  Benn,  chairman  of  .Messrs  Bcnn 
Brothers,  Ltd  ,  was  given  at  the  C'onnaught  Kooms  on  Thursday, 
April  7th,  tlie  Marquis  of  Lincolnshire,  K.G.,  being  in  the  chair. 

Sir  .lohn  Benn,  who  a  short  time  ago  celebrated  his  seventieth 
birthday,  is  "  father  '  of  the  London  County  Council,  having  com- 
pleted 32  years  consecutive  service  on  that  body,  and  is  now  its  only 
original  member. 

The  attendance  Included  a  large  number  of  past  and  present 
members  of  the  Council,  and,  among  others,  the  Marcjuis  of  Crewe, 
JIi-.  E.  B.  Barnard,  Sir  Melville  Beechcroft,  Mr.  C.  \V.  Bowerman, 
Viscomit  Bnrnhani,  the  Rev.  John  Chfford,  Sir  William  Collins,  Sir 
Edwin  Cornwall,  Sir  Willoughby  Dickinson,  "the  Earl  of  Haddo, 
Jlr.  Percy  Harris,  Sir  Harry  Haward,  the  Rev.  .John  Scott-Lidgett, 
Mr.  H.  W.  Massingham,  Sir.  T.  P.  O'Cormor,  Sir  George  I'aish, 
Lord  Pentland,  Sir  Robert  Perks,  Lord  Riddell,  Sir  WalterRunci- 
man,  Sir  John  Simon  and  Sir  Evan  Spicer  were  present. 

In  proposing  the  toast  of  "  Our  Guest,"  Lord  Liscolnshire  spoke 
of  Sir  .John  Benn's  "  genius  for  geniality,"  and  declared  that  he  was 
admired  alike  for  his  public  work  and  his  private  virtues.  He  was  one 
of  the  best  chairmen  the  London  County  Council  had  ever  liad,  never  in 
the  limelight,  never  pushing  himself  forward,  but  always  working  for 
the  good  of  the  County  of  London,  often  under  very  difficult  circumstances. 
Lord  Lincolnshire  read  a  letter  from  Lord  Stamfordham,  sajnng  that  His 
Majesty  was  interested  and  pleased  to  hear  of  this  recognition  of  Sir  .John 
Benn  by  his  friends  and  admirers  for  his  long  service  in  the  government 
of  London,  anij  it  was  decided  to  send  a  telegram  of  a£fectionate  greeting 
to  Mr.  Will  Crookes  and  another  to  Lord  Rosebery,  the  first  chairman  of 
the  London  County  Council. 

Sir  John  Ben.v,  who  was  received  with  the  greatest  enthusiajim, 
said  that  whatever  the  London  Count}'  Council  had  achieved,  or  failed 
to  achieve,  it  had  certainly  become  the  finest  municipal  academy  in  the 
world.  "  That  old  workshop  of  ours,"  he  said,  "  has  turned  out  107 
M.P.s,  12  Privy  Councillors,  6  Cabinet  Jlinisters,  a  Deputy  Chairman  of 
Committees,  a  Governor  of  Madras,  a  Viceroy,  a  Prime  Minister  and  2 
ICnights  of  the  Garter."  The  moral  of  this  was  that  parents  and  guardians 
might  well  see  that  their  youngsters  underwent  a  course  at  Sjiring  Gardens 
to  finish  tlieir  education.  Sir  .Tohn  referred  brief!}'  to  the  work  accom- 
plished by  the  County  Council  for  the  improvement  of  London.  Tliia 
included  the  construction  of  Kingsway,  the  reduction  of  the  death  rate, 
the  addition  of  2  300  acres  to  the  parks,  the  tramways,  the  housing  of  the 
working  classes,  improvements  in  amusements,  which  had  been  purified 
nd  made  more  popular,  and  education.  "  I  ask  yo  u,"  Sir  .John  Benn 
concluded,  "  to  preserve  as  a  very  precious  heritage  those  ideals  wliich 
governed  the  early  Council." 


Electrical  Trades'   Benevolent 
Institution. 

A  smoking  concert,  which  was  organised  by  the  Ixical  Advisory 
Committee  for  Manchester  &  District  of  the  Electrical  Trades' 
Benevolent  Institution,  was  held  at  the  Albion  Hotel,  Manchester, 
on  Friday,  April  1.  Over  200  were  present,  and  an  excellent  programme 
had  been  arranged  by  Mr.  W.  J.  Smith,  the  energetic  secretarj',  who  also 
accompanied  the  songs.  Mr.  J.  A.  Robertson,  the  engineer  of  the 
Salford  Corjjoration,  who  is  chainnan  of  the  Committee,  presided. 

In  the  course  of  the  evening  Jlr.  Robertson  pointed  out  that  the 
main  object  of  the  Smoking  Concert  was  to  induce  some  of  the  very 
large  number  of  those  in  JIanchester  who  were  quaUfied  to  become 
Members  to  join  the  Institution.  He  expressed  the  hope,  in  view 
of  the  fact  that  there*were  more  people  on  the  staffs  of  the  electrical 
firms  in  JIanchester  than  in  any  other  toivn,  that  the  number  of  Members 
joining  the  Institution  from  that  district  would  be  greater  than  all 
those  at  present  included  in  the  list  of  Members. 

He  afterwards  called  upon  Mr.  F.  B.  0.  Hawes,  honorary  secretary 
of  the  Institution,  who  gave  a  short  address  on  the  objects  and 
operations  of  the  Institution,  and  drew  attention  to  the  fact  that  it 
was  a  duty  as  well  as  a  privilege  of  every  qualified  person  to  become 
a  Member.  Those  present  were  enthusiastic  in  their  desire  to  support 
the  Institution,  and  a  considerable  number  of  new  Members  joined. 
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Telephone  Developments  in  London. 

r     -I      I  1 

The  current  issue  of  "  The  Post  Office  Electrical  Engineers' 
Journal  "  giv^es  an  accoiuit  of  the  new  Langham  Telephone  Exchange 
which  is  situated  in  an  emergency  building  over  the  Western  District 
Post  Office.  The  whole  of  the  plant  is  located  on  one  floor,  and  this 
has  i>ermitted  the  adoption  of  an  economical  cable  scheme,  and  the 
conditions  under  which  the  working  of  the  exchange  will  be  carried 
on  leave  httle  to  be  desired.  The  suite  of  switchboards,  comprising 
24a  and  10b  positions,  with  the  usual  test  and  plugging-up  positions, 
monitor's  and  super-s-isor's  desks,  was  manufactiired  by  Messrs. 
Ericssons  at  their  Nottingham  factory,  and  has  been  arranged  along 
three  sides  of  the  room.  Provision  for  20  electrophone  connections 
is  made  by  means  of  a  canopy  fitted  over  the  last  A  position. 

The  present  day  No.  10  equipment  is  identical  with  that  of  a  Xo.  1 
exchange,  except  that  larger  plugs  and  jacks  are  used  and  the 
sections  are  each  of  one  position.  The  equipment  is  of  the  40-V 
type,  and  the  condenser  and  impedance  coil  system  of  transmission 
is  employed.  The  increased  size  of  the  jack  gives  improved  facilities 
for  marking,  with  a  consequent  advantage  in  operating.  The  multi- 
ple field  allows  for  2  000  subscribers,  and  a  full  multiple  has  been 
installed.  The  four-panel  multiple  is  of  the  brandling  jack  type. 
An  outgoing  j  miction  four-panel  multiple  of  400  is  fitted.  The 
position  meters  are  momited  in  the  cable-turning  section  at  one  end 
of  the  line  of  switchboards.  The  result  is  entirely  satisfactory  and 
a  considerable  saving  in  floorsiiace  has  thereby  been  effected. 

A  combined  main  and  I.D.  frame  is  fitted,  accommodating  a 
total  cable  equipment  of  4  600  pairs.  The  street  cables  are  con- 
nected to  the  lower  portion  ;  the  upper  portion  comprises  the  I.D.P. 
Above  the  hne  side  of  the  main  frame  are  fitted  horizontal  blocks 
for  the  answering  equipments.  The  multiple  is  accommodated  on 
vertical  blocks  placed  immediately  above  the  protectors  on  the 
exchange  side  of  the  main  frame,  and  the  cabhng  of  the  multiple 
and  outgoing  junctions  is  reduced  to  a  minimum.  This  type  of  frame 
has  marked  advantages  from  the  point  of  view  of  cable  economy. 

In  comiection  with  the  battery  installation  a  counter  E.M.P.. 
battery  of  six  cells  is  fitted  to  allow  current  to  be  fed  to  P.B.X. 
switchboards  at  24  V.  These  cells  consist  of  plain  lead  plates 
immersed  in  sulphm'ic  acid  and  are  inserted  in  series  with  the  nega- 
tive pole  of  the  battery  and  the  24-V  has  bar  on  the  fuseboard. 

An  exchange,  similar  to  ''  Langham,"  to  be  known  as  "  Berkeley," 
which  will  afford  further  rehef  to  Mayf air,  is  in  course  of  construction, 
as  is  also  a  rehef  exchange  to  Holborn,  to  be  named  "  Chancery," 
and  a  relief  exchange  to  Avenue,  to  be  called  "  Minories." 


V  Legal  Intelligence. 

Electric  Filament  Renewal  Machines. 

On  the  6th  inst.  Mr.  Justice  Salter  commenced  the  hearing  of  an  action 
in  which  Jas.  Pitldn  &  Company,  Ltd.,  sued  the  Aladdin  Renewal  Electric 
Lamp  Corporation,  Ltd.,  for  damages  in  respect  of  an  alleged  breach  of 
contract  to  pay  for  20  special  winding  machines  used  for  renewing 
filaments  of  electric  lamps  and  failure  to  accept  delivery  of  46  others, 
the   remaining  portion  of   the   contract   to   make  100  machines. 

The  defence  was  a  denial  of  the  alleged  breach  and  an  affirmation  that 
the  contract  was  that  the  macliines  were  to  be  deUvered  at  the  rate  of 
20  per  month  or  as  defendants  might  require  them.  Defendants  said 
that  on  February  23rd  they  wrote  to  plaintiffs  to  defer  deUvery  until 
they  sent  definite  instructions  as  to  destination.  Defendants  also  put  in  a 
plea  that  the  machines  were  defective  and  they  counterclaimed  for 
damages  and  asked  for  an  injunction  restraining  plaintiffs  from  selling 
tlie  machines  to  any  lamp  manufacturers  other  than  defendants. 

Mr.  DiSTiTtNAL,  K.C.,  said  that  in  1919  plaintiffs  were  approached  by 
a  company  known  as  Seymour,  Gordon  &  Comi^any,  to  manufacture  a 
number  of  machines  for  winding  the  filaments  of  electric  lamps.  Seymour, 
Gordon  &  Company  were  also  connected  with  a  company  called  the 
Renew  Electric  Lamp  Company,  and  they  were  now  represented  by 
the  present  defendants.  The  action  was  brought  to  recover  the  price 
of  20  machines  at  £.52  10s.  each  and  damages  for  refusal  to  take  the  balance 
of  the  machines  arranged  for  under  the  contract.  Thirty-four  machines 
had  been  delivered  and  paid  for.  and  with  tlie  20  additional  there 
had  been  a  total  delivery  of  54.  As  to  the  remaining  46  plaintiffs  had 
done  eveiything  necessary  for  the  completion  of  the  machines,  but 
defendants  had  refused  to  take  them.  A  question  arose  as  to  certain 
patent  rights.  Plaintiffs,  in  the  course  of  the  development  of  the 
machines,  had  made  certain  inventions  which  they  thought  it  pnident  to 
protect  and  accorcUngly  they  had  got  provisional  protection,  but  there 
was  a  dispute  between  the  parties  as  to  who  had  a  claiM  to  the  patent 
righto.  That  dispute  was  settled  by  agreement  and  one  of  the  defences 
set  up  was  that  the  agreement  had  been  broken  by  plaintiffs.  The 
plaintiffs  said  there  was  absolutely  no  foundation  for  that.  Eventually 
a  letter  was  written  by  Sir  Harry  Foster,  chairman  of  defei  dant  company, 
asking  that  the  deUvery  of  the  machines  should  be  deferred  until  definite 
instructions  as  to  their  destination  were  sent.  Since  then  defendants 
had  refused  to  take  delivery  of  the  remaining  46.     As  to  the  20  in  dispute. 


defendants  never  rejected  them  or  sent  them  back  to  plaintiffs.  Counsel 
suggested  that  the  contract  did  not  mean  that  defendants  could  say 
"  We  are  not  going  to  have  any  macliines  from  you  until  such  time  as 
we  like,"  and  submitted  that  it  meant  that  defendants  should  take 
deUverj'  at  20  per  month  or  as  the  defendants  might  reasonably 
require  them.  They  were  not  entitled  to  put  off  delivery  tor  ever  if 
they  liked.  As  to  the  defence  that  the  maclunes  were  defective,  there 
was  no  suggestion  of  defects  made  before  the  writ  was  issued.  They 
had,  in  fact,  received  and  paid  for  34  machines  without  any  question. 
Defendants  had  now  given  particidars  of  defects  in  59  maclunes,  but 
as  not  more  than  54  had  been  deUvered  some  of  the  particulars  deUvered 
must  be  imaginary.  Plaintiffs'  experts  went  to  see  the  machines 
after  the  particulars  had  been  delivered  when  they  were  shown  40 
machines,  but  could  get  no  information  in  regard  to  the  remainder^ 
The  maclunes  they  saw  were  in  a  dirty  and  neglected  condition  and  14 
had  been  tampered  with  by  the  removal  of  the  number  plates. 

Mr.  Richard  L.  Lee,  managing  director  of  plaintiff  company,  gave 
evidence  bearing  out  Counsel's  opening  statement  stating  that  the 
macliines  had  been  made  and  could  have  been  delivered. 

Li  cross  examination  by  Mr.  Watt  (for  the  defence)  he  said  he  had 
obtained  provisional  protection  for  everything  included  in  the  machine 
on  December  10,  1919.  The  nine  months'  grace  for  completing  the 
patent  had  lapsed  and  the  specification  had  not  been  completed.  He 
said  )iis  firm  was  to  liave  the  right  of  seUing  the  maclune  for  purposes 
apart  from  refilling  electric  lamps.  He  thought  the  maclune  had 
possibilities  for  other  purposes.  His  firm  had  made  a  mocUfied  machine  ; 
they  had  introduced  new  devices  and  they  were  entitled  to  patent 
those  devices.  He  came  to  the  conclusion  in  June  or  July  that  it  was 
not  worth  their  while  to  spend  money  on  the  patent.  The  defendant 
company  objected  to  the  firm  patenting  the  modified  machine  on  three  ■ 
grounds.  First,  they  wanted  other  jieople  to  make  it  ;  secondh',  some 
of  the  shareholders  in  the  Aladdin  Company  were  able  to  make  it  them- 
selves and  would  object  to  plaintiffs  making  it,  and  thirdly,  the  people 
in  France  would  insist  upon  having  it  made  in  France.  He  could  not 
agree  to  that,  He  was  keen  on  keeping  the  whole  thing,  but  as  a 
concession  he  gave  defendants  the  power  of  renewing.  It  was  discussed 
at  an  interview  that  they  (plaintiffs)  should  have  the  machine  for  all 
purposes  other  than  the  making  or  renewal  of  electric  lamps.  They  did 
not  agree  upon  that. 

The  case  was  continued  on  Friday,  when  evidence  was  given  on  behalf 
of  defendants  relating  principally  to  the  terms  of  the  contract. 

Mr.  Compston,  K.C.  (for  the  defence),  argued  that  in  order  to  maintain 
an  action  for  non-acceptance  there  must  be  proof  of  an  agreement  to 
deliver  after  the  contract  date,  and  in  that  case  there  was  no  such  proof. 
Plaintiffs  were  not  ready  to  deUver,  and  no  damage  could  be  claimed. 

His  lordship  reserved  judgment  pending  the  report  of  experts  for 
which  a  period  of  14  days  was   aUowed. 

Sheppard  v.  Glossop  Corporation. 

Last  week  the  Court  of  Appeal  (Lords  Justices  Bankes,  Srruttcn 
and  Atkin)  concluded  the  hearing  of  the  apjieal  of  the  defendants  Ircm 
the  judgment  of  Mr.  Justice  Greer,  awarding  the  plaintiff  £279  10s. 
damages  for  jjei-sonal  injuries  sustained  by  liim  owing  to  the  alleged 
negUgence  or  breach  of  duty  of  the  defendants  as  the  lighting  authority 
for  the  district.  It  appeared  that  on  the  night  of  Christmas  Day,  1918, 
plaintiff  was  returning  home,  intending  to  go  there  bj'  Dun-lane  and 
Quarry-road.  The  former  was  a  highway  repairable  by  defendants  as 
surveyor  of  highways,  and  Quarrj^-road  was  a  public  footway  belonging 
to  Lord  Howard  of  Glossoj),  but  had  not  been  taken  over  by  them 
as  highway  authority.  For  a  considerable  time  there  had  been  a  lam]) 
in  Quarry-road  placed  above  a  retaining  wall  on  Lord  Howard's  land. 
This  place  was  dangerous  to  foot  passengers  on  a  dark  night  if  the  lamp 
was  not  Ughted.  The  plaintiff,  walking  along  Quarry-road,  owing  to 
the  darkness,  missed  his  way  and  got  in  front  of  the  lamp  and  fell  from 
the  top  of  the  retaining  waU,  fracturing  his  skull  and  receiving  other 
injuries.  The  light  in  the  lamp  had  been  extinguished  at  9.30  in 
pursuance  of  defendants'  instructions,  who,  by  a  resolution  previously 
passed  by  the  Lighting  Committee,  had  determined  for  reasons  of 
economy  that  the  lights  in  the  borough  should  be  extinguished  at  9  p.m. 
Plaintiii  accordingly  brought  the  present  action  with  t)ie  result  stated. 

Lord  Justice  Bankes,  in  giving  judgment  allowing  the  appeal,  said 
the  case  raised  a  question  of  importance  to  local  authorities  outside 
the  metropolitan  district.  His  lordship  said  there  was  no  doubt  that 
the  spot  was  dangerous,  but  so  far  as  the  e\'idence  went  not  a  dangerous 
place  made  dangerous  by  the  CVirporation.  It  was  dangerous  since  it 
came  into  existence  when  it  was  carved  out  of  the  adjoining  ground. 
The  first  thin^  to  consider  was  what  was  the  statutory  duty  of  the 
Corporation  with  re-gard  to  the  lamp.  The  defendants'  statutory 
authority  for  lighting  the  district  was  to  be  found  in  Sec.  161  of  the 
Public  Health  Act,  1875.  The  effect  of  that  Section  was  that  it  gave 
defendants  authority  to  light  their  district ;  but  it  created  no  obligation 
to  light  it  and  gave  the  authority  a  discretion  whether  they  would 
Ught  only  some  portions  of  the  district,  and  as  to  when  the  lamps  were 
to  be  kept  lighted  in  any  portion  of  the  cUstrict  which  they  elected  to 
light;  there  was  a  great  (listinction  to  be  found  between  the  powers 
given  to  local  authorities  under  that  Section  and  the  powers  given 
under  Sec.  130  of  the  Metropolis  Management  Act,  1855.  There  was 
no  authority  to  support  the  proposition  that  Sec.  161  of  the  Public 
Health  Act  created  any  obligation  upon  the  lighting  authority  to  Ught 
any  portion  of  the  district.  It  was  not  possible  to  establish  that  de- 
fendants were  under  any  duty  to  plaintiff  to  keep  the  lamp  alight, 
and  the  appeal  must  be  allowed  with  costs. 

The  other  members  of  the  Court  delivered  concurring  judgments. 
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Electricity  Supply. 


WlNciiKsTER  f'ity  t'ouncil  has  applied  for  aiitliDrily  tu  bmiDw  £21  2Wt 
for  a  4.MI  k\V  turbo -gi'iu'rnlor,  a  new  fccilrr  cable  ai\(l  mains  and  services 
for  tliix'e  veal's. 

Bau.nsi.ky  Klectricity  ('nimniltcc  advise  the  ('iir])<i ration  to  apply  fi>r 
sanction  to  borrow  £22  illH*  for  t  hi'  exti'iision  of  mains  in  tlie  llncldcrsllclil- 
road  ilislricl. 

Hi.NCKi.KV  l{ural  Council  has  refused  to  asstwit  to  the  application  of  the 
Midland  Electric  Liyht  &  I'ower  Company  to  th(^  grant  of  a  special  o:d'r 
to  authorise  the  supply  of  electricity  in  several  parishes  in  the  district. 

York  City  Council  has  rejected  a  iTComnicndation  of  a  subconiniittee 

of  the  Tramways  and   Klectricity  Coniniittee  that   the  scale  of  salaries 

•  of  the  enfiiiicci-s  ]>ut  forward  by  the  National  .loint    lioard  be  adopted. 

The  Salaries  Committee  had  declined  to  accede  to  the  suggested  si  ale, 

and  objected  to  it  being  made  reluispective  to  May,  I!l2(). 

W'oHi'ESTKR  City  Council  wore  rccoinmendod  on  Tuesday  to  authorise 
the  e.vpcnditure  of  over  £112  000  on  extensions  of  the  electric  supply 
undertaking.  The  Electricity  Committee  proposed  to  a.sk  for  a'lthority 
to  a  loan  to  carry  out  the  work,  and,  in  the  event  of  not  securing  sin  tion, 
the  Electri,eity  Commissioners  are  to  be  asked  to  make  an  o'rder  forming 
a  sub-district  of  South  Worcestershire,  to  be  administered  by  a  committee 
on  which  ^\'orccster  woulil  be  rej)resented. 

On  the  suggestion  of  the  borough  electrical  cnginci'r  (.Mr.  .J.  \V.  Burr), 
the  SwANSE.v  Klectricity  Committee  is  to  consider  the  advisability  of 
using  li({uid  fuel  at  the  electricity  station.  It  is  thought  that,  in  view 
of  the  limited  space  available  for  the  storage  of  coal,  an  alternative  method 
of  firing  the  boilers  by  liiiuid  fuel  should  be  considered.  It  is  not  sug- 
gested that  li'juid  fuel  should  ix-place  coal,  but  that  burners  be  fitted  so 
that  it  could  be  used  in  case  of  emergency. 

A  large  firm  of  manufacturers  in  the  .Mi'sselburoh  area  recently 
applied  to  Edinburgh  Town  Council  for  a  supply  of  electricity  and 
declined  to  take  a  supply  from  the  JIussclburgh  Electric  Light  and 
Traction  Company.  Edinburgh  Corporation  have  intimated  that  they 
would  be  -willinff  to  grant  a  supply,  subject  to  the  consent  of  the 
Musselburgh  lyocal  .\uthority,  when  the  new  power  station  at  Portobello 
is  complete.  The  legal  jjosition  is  being  investigated  by  the  Mussel- 
burgh  Provosts  and  Law  Committee. 

HoYLAXD  Nbther  Urban  Council  has  applied  to  the  Electricity 
Commissionci's  for  a  Special  Order  to  extend  the  period  within  which 
the  Council  is  required  to  lay  mains,  and  to  alter  the  third  schedule  of 
the  principal  Order  so  as  to  include  therein  only  High-street,  Market- 
street  and  King-street,  in  which  mains  are  to  be  laid  within  a  specified 
jjeriod  ;  also  to  authorise  the  Council  to  transfer  their  electricity 
undertaking  aiid  powers  to  Electrical  Distribution  of  Yorkshire,  Ltd. 
Any  objections  must  be  sent  to  the  Commissioners  before  May  6. 

Man'chester  Electricity  Committee  has  adopted  a  scheme  for  the 
reorganisation  of  the  staff  drawn  up  by  Mr.  S.  L.  Pearce,  the  cliief  engi- 
neer and  manager.  .Mr.  H.  A.  Ratcliff,  at  present  chief  electrotechnical 
assistant,  will  be  superintendent  electrical  engineer,  at  a  salary  of  £940 
per  annum.  Mr.  W.  Kidd,  recently  engaged  on  the  supervision  of  con- 
structional work  at  Stuart-street,  will  be  constructional  engineer  at 
Barton,  at  £590  per  annum  ;  Mr.  A.  PoUitt  becomes  a.ssistant  construc- 
tional engineer  at  Barton,  at  £370  ;  and  Mr.  .J.  .Stamp,  assistant  mains 
engineer,  at  about  £.500  per  annum. 

Dl'BLiN'  Corporation  has  agreed  on  the  recommendation  of  the  Elec- 
tricity Committee  to  obtain  a  reliable  survey  and  reiiort  on  the  possibility 
of  utilising  the  Water-power  of  the  Liffey  in  generating  electricity. 
Aid.  Shields,  who  moved  the  adoption  of  the  report,  said  the  development 
of  the  jjower  to  be  derived  from  the  rivers  of  Ireland  was  a  matter  the 
importance  of  which  could  not  be  exaggerated.  He  detailed  the  elec- 
trical possibilities  which  were  opened  up  by  the  power  available  on  the 
Liffey,  and  he  urged  that  an  expert  should  be  engaged  at  a  cost  not 
exceeding  £1  000.  With  coal  at  oOs.  a  ton  it  would  pay  to  develop  water- 
jjower.  The  city  electrical  engineer,  Mr.  L.  J.  Kettle,  was  of  opinion  that 
the  Liffey,  if  properly  utilised,  w^as  ])robably  capable  of  supph-ing  .all  the 
present  power  requirements  of  Dublin  and  district. 

Business  Items,  &c. 

The  telephone  number  of  Twiss  Ei.Ec'TKic  Tkaxsmission,  Ltd.,  has 
been  altered  to  Victoria  7025. 

Geo.  Edwd.  Purdy  and  Wm.  Hy.  Fi-ench.  trading  as  Primrose 
Power  Company,  electrical  and  mechanical  engineers.  31)4,  Humberstone- 
road,   Leicester,   have   dissolved   partnershij).      Debts   by   Mr.   Fr<>neh. 

Messrs.  Hooax  &  Wardrop  have  appointed  Mr.  Alex.  Morrison,  12, 
Waterloo-street.  Glasgow,  as  Agents  for  Scotland,  and  the  Castle  Engin- 
eering Company.  Ltd.,  Church-street,  Eceles,  to  represent  them  in 
Lancashire  for  the  sale  of  li.M.I.  fans  and  small  motors. 

Mr.  J.  B.  Rt'DKlx,  212a,  Shaftcsbury-avenue,  lyondon,  W.C'.2,  has 
been  appointed  representative  in  Great  Britain  for  the  Sprecher  & 
Sciiuii  Company,  electrical  apparatus  manufacturers,  of  Aarau, 
Switzerland.  The  Swiss  firm  S[)ecialise  in  the  manufacture  of  high 
and  low-tension  switehgear  for  any  service.  Telegraphic  address : 
Gabionage,  Westcent,  London  :    telephone  :    Regent  280. 

Messrs.  McCtrRE  &  WinTFiELi>.  Jlersey  DjTiamo  Works,  Stockport- 
have  appointed  the  City  Electrical  Company,  1,  Emerald-street. 
Holborn,  London,  W.C.I,  their  sole  agents  for  export  and  also  for  the 
following  districts:  London  and  South-East  Coast,  1,  Emerald-street, 
Theobalds-n)ad,  I.ondon,  W.C.  :  Lincolnshire.  High-street,  Scunthorjje  ; 
East  Riding  of  Yorkshire,  Jameson-street,  Hull ;  North-East  Coast,  67, 
Grey -street,  Newcastle-on-Tyne ;  South  Wales,  16,  Charles-street,  Cardiff. 


Electric  Traction. 

The  SoiTii  Stai'kordsiiirk  T'ra.mwavs  Company  has  decided  to  ivlay 
til  •  tra  k  along  the  Dirlaito.i-road,  Wed'iesbury. 

EDisiu'Rdii  Corporation  has  approved  Mr.  R.  S.  Pilcher's  repirt 
recommcniUng  the  elect rifical ion  of  the  tramway  route  from  Pilrig  to 
Nether  Liberton.  and  estimates  ai'C  to  b'  prepared  for  converting  the 
rfinte  from  Pilrig  to  (ioldenacre. 

The  dispute  wliich  has  exhted  for  some  time  between  Aberiiekn 
Corporation  and  the  .\berdecn  Suburban  Trantways  Company  in  regard 
to  the  charge  for  electric  current  and  running  costs  has  been  settled,  and  a 
new  agreement  will  be  entered  into  by  t he 'jjarties. 

Up  to  Jan.  31  the  Aberdeen  Corporation  tramways  de])artment  spent 
£11  358  on  track  renewals,  or  £358  over  the  sum  allow'ed  for  the  whole 
year,  and  a  further  sum  of  £2  000  will  be  required  uj)  to  May  31.  The 
borough  engineer,  .Mr.  .1.  Gordon,  j)ointsoutthat  tramway  tracks  generally 
now  require  a  griuit  deal  of  attention  and  repair,  and  the  burden  of  main- 
tenance is  b<mnd  to  be  an  increasing  one  until  such  time  as  some  of  the 
tracks  como  to  be  renewed. 

The  total  receipts  of  the  Bradford  f'orporation  tramways  department 
for  the  year  ended  March  31  were  £702  108,  compared  with  £508  566 
in  the  previous  year,  an  increase  of  £103  543,  but  the  increased  sum  jjaid 
in  wages  and  bonuses  alone  wa.s  £138  400.  Running  costs,  exclusive 
of  renewals,  amoimtcd  to  practically  the  same  amount  as  that  of  income. 
Renewals  (about  3d.  per  ear-mile)  are  responsible  for  a  deticit  of  £80  OfK). 
Aid.  E.  Priestley,  chairman  of  the  Tramway  Committc^c,  states  that  this 
is  the  first  time  in  his  long  experience  that  the  department  has  not  been 
able  to  show  a  substantial  prollt.  The  number  of  passengers  carried 
were  88  865  080,  an  increase  of  3  386  543. 

Institution  Notes. 

The  Faraday  House  Old  Students'  .Association  Dinner,  which 
was  fixed  for  to-day  (Friday)  has  been  post]joned  owing  to  the  strike. 

A  smoking  concert  will  be  held  by  the  Flnsbitry  Teoiixicai,  {.'olleob 
Old  Students'  A.ssoci.ation  on  Friday,  Ajml  22,  at  Anderton's  Hotel, 
Fleet  Street,  London,  E.G. 

The  Friday  evening  discourse  at  the  Royal  Institution  on  April  22 
will  be  delivered  by  Sir  James  Walker  on  "  Electro -Synthesis  in  Organic 
Chemistry." 

The  meeting  to  inaugurate  the  Institute  of  Physics  will  take  place 
on  Wednesday,  April  27,  1921,  at  6  p.m.,  at  the  iNSTlTiT'noN  of  Civil 
Engineers,  Sir  Richard  Glazebrook,  K.C.B..  president,  will  preside,  and 
Sir  J.  J.  Thomson,  O.M.,  will  deliver  an  address.  Mr.  A.  J.  Balfour  is 
also  expected  to  be  present  and  extend  a  welcome  to  the  Institute. 
Non-members  of  the  Institute  or  of  the  societies  associated  with  it  may 
obtain  tickets  of  admission  on  application  to  the  secretarj',  10,  Essex- 
street,  Strand,  W.C.  2. 

The  following  Papers  are  to  be  read  at  the  Incorporated  JIunicipal 
Electrical  Association  Convention,  which  is  to  be  held  in  Dundee 
in  the  week  beginning  Monday,  June  13  :  "  Financial  and  Business 
Aspects' of  Electricity  Supplj',"  by  Mr.  E.  Cross  (Rotherham)  and  .Mr. 
C.  W.  Charlesworth  (Wolverhampton)  ;  "  Modem  Boiler-house  Prac- 
tice," by  Mr.  D.  Wilson,  (Babcock  &  Willcox)  and  Mr.  W.  JI.  Miles 
(Sheffield)  ;  and  "  State  of  the  Electricity  Supjily  Industry  after  the 
War,"  by  Mr.  I.  V.  Robertson  (B.E.A.M.A.)! 

At  the  meeting  of  the  Birmingham  and  District  Electric  Clvb  on 
.\pril  9  a  Paper  on  "  The  Supply  of  Electrical  Energy  in  Birmingham  and 
District  "  was  read  by  Mr.  Frank  Forrest,  chief  assistant  engineer  to 
the  Birmingham  electricity  supply  department.  Mr.  Forrest  dealt 
with  his  subject  in  three  main  divisions,  historical,  descriptive  and 
futuristic,  the  last  part  having  reference  to  the  electricity  supply  in  the 
West  Midland  industrial  area.  The  vast  possibilities  of  electrical 
development  in  this  area  were  wisely  considered  and  some  account  of 
the  steps  which  are  actually  being  taken  for  dealing  with  the  matter 
were  given. 

The  annual  dinner  of  Officers  of  the  Overseas  .\nti-Aircraft 
SEARCHLifiHT  SECTIONS,  B.E.,  Was  held  on  April  1st  at  Frascati's. 
Restaurant,  Lieut.-Col.  W.  C.  H.  Priehard,  D.S.O..  R.E..  being  in  the 
chair,  .\bout  20  officers  attended  and  a  verj-  pleasant  evening  was"spent. 
It  was  decided  to  hold  the  next  dinner  in  April.  1922,  and  the  under- 
mentioned joint  honorary  secretaries  were  appointed  to  make  the 
necessary  arrangements :  Capt.  D.  R.  tfrencli-.Mullen.  R.E.,  Anti- 
Aircraft  Searchlight  and  Sound  Locator  School.  Gosport,  Hants.  ;  K.  L. 
Wood,  Esq.,  95,  Salisbury  House,  Finsbury  Circus,  E.C.2.  AU  officers 
who  did  not  receive  a  communication  concerning  the  recent  dinner  are 
requested  to  forward  their  addresses  to  one  of  the  secretaries. 

.\t  the  meeting  of  the  Institution  of  Electrical  Engineers  on 
April  7th  the  President  announced  that  a  communication  had  been 
received  from  the  Electrical  Research  Association  stating  that  consider- 
able sums  had  been  guaranteed  for  its  development,  and  that  these, 
together  with  an  equal  contribution  from  the  State,  would  be  sufficient 
for  the  working  expenses.  The  Institution  could,  therefore,  be  released 
from  the  guarantee  of  £750  a  year  for  three  years  which  it  had  made  two 
j'ears  ago  when  the  Association  was  in  process  of  formation.  In  making 
this  aimouncement  Mr.  Atkinson  said  the  Institution  were  to  be  con- 
gratulated on  having  been  able  to  support  the  Association  at  a  critical 
period  and,  at  quite  a  small  expense,  to  assist  in  launching  a  body  of  great 
importance  to  the  industry.  The  Council  had  now  decided  to  make  a 
subscription  of  £200  towards  the  funds  of  the  new  Association,  because 
all  the  Institution's  members  woidd  benefit  by  the  information  whieU 
would  be  published  broadcast. 
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Imperial  and  Foreign  Notes. 

The  Egvptiax  Government  estimates  for  the  financial  year  1921-22 
provide  the  sum  of  £E108  500  for  telephone  extensions  and 
improvements. 

The  ScOTTSDALE  (Tasmania)  Lighting  Bill,  authorising  the  Municipal 
Council  to  establish  a  small  hydro -electric  plant,  has  now  passed  the  State 
Parliament. 

An  Order  in  Council  has- authorised  the  raising  of  a  loan  of  £81  600  by 
Invercaegill  (N.  Z.)  Borough  Council  for  a  tramway  and  street  improve- 
ments electricity  supply,  &c. 

The  Glen  Innes  (N.S.W.)  Council  is  raising  a  loan  of  £14  000  for  an 
electric  supply  undertaking.  The  plant  will  include  three  50-kW 
ebctric  generatoi-s  and  three  85-h.p.  suction  gas  engines. 

Negotiations  have  been  recently  concluded  between  the  Hydro- 
Electric  Power  Commission  of  Ontario  and  several  privately-owned 
electric  companies,  whereby  the  latter  will  join  the  hydro-electric  system, 
to  which  84  companies  now  belong. 

Inangahi'a  (N.  Z.)  County  Council  has  received  permission  to  erect 
electric  lines  at  Waiuta.  whilst  similar  authority  has  been  given  for 
Thames,  Hokitika,  Westland  County,  and  Gore,  and  for  a  transmission 
line  in  Mataura  and  Southland  County. 

The  Commonwealth  Government  is  being  urged  to  take  over  the 
Thermol  Company's  properties  in  Cairn.s  (Queenlsand)  in  order  to 
safeguard  the  supply  of  wolfram.  At  a  recent  meeting  of  the  Townsville 
Chamber  of  Commerce  a  resolution  was  passed  in  favour  of  Federal 
assistance,  and  other  commercial  bodies  have  done  likewise. 

The  offer  of  the  Melbourne  Electric  Supply  Company  has  been 
accepted  for  electric  lighting  in  the  streets  of  Richmond  "(Melbourne) 
in  substitution  for  the  present  gas  lighting.  The  cliarge  will  be  £3  12s. 
per  lamp  per  annum,  compared  with  the  gas  company's  rate  of  £2  16s., 
but  the  electric  light  will  be  available  for  the  three  nights  per  month 
at  full  moon  upon  which  the  gas  was  not  used. 

Sydnev  (N.S.W.)  Council  is  taking  9  000  kW  from  the  Eailway  Com- 
missioners, because  of  the  Council's  inability  to  supply  the  whole  of  its 
consumers'  demands  from  the  municipal  generating  plant.  The  city 
electrical  engineer  (Mr.  H.  R.  Forbes  Mackay)  has  repeatedly  urged  the 
City  Council  to  take  adequate  steps  to  hasten  the  completion  of  the 
buildings  required  to  house  the  Council's  additional  generating  plant, 
some  of  which  has  now  arrived. 

The  Australian  Postmaster-CJeneral  has  decided  to  erect  several 
wireless  telegraph  plants  in  remote  pastoral  area.s  in  Queensland 
and  the  Northern  Territory.  The  fiist  experiment  is  being  made  at 
Camoomeal  on  the  western  border  of  Queensland  and  Powell's  Creek,  in 
the  Northern  Territoiy.  It  is  expected  that  when  the  Goveinment 
stations  are  working  many  owners  of  property  in  the  Temtoiy  and  in 
Western  Australia  will  apply  for  peimission  to  erect  jjlants  to  com- 
municate with  the  system.  It  is  thought  that  the  provision  of  a  tele- 
phone system  to  cover  the  district  would  not  be  a  financial  success,  as 
iron  poles  would  have  to  be  used  because  of  the  prevalence  of  white 
ants. 

According  to  the  chairman  of  the  Victorian  Electricity  Commissioners, 
Melbourne  City  Coimcil  and  the  Melbourne  Electric  Supply  Company  are 
unable  to  meet  the  whole  of  the  rec^uirements  of  electrical  energy  in 
the  Melbofrne  metropolitan  area,  and  it  has  been  decided  to  extend 
the  plant  at  the  railway  power  station  at  Newport  so  as  to  be  in  a  jxisitio  n 
to  supply  energy  ecjual  to  10  000  kW  to  Melbourne  Council,  and  a 
similar  quantity  to  the  Company.  The  contemplated  adcUtions  to  the 
plant  at  the  Newport  station  include  two  14  000  kW  generating  sets, 
and  the  Commissioners  propose  ultimately  to  link  up  the  Newport  station 
with  the  Morwell  generating  scheme.  Messrs.  Jlerz  &  McLellan  are 
consulting  engineers  for  the  extension  of  the  Newport,  plant. 


The  pr.ALi.AN  Government  propose  to  issue  a  decree  abolisliing,  among 
other  things,  the  monopoly  in  electric  lamps,  and  suppressing  the 
Bureau  of  Trade  Monojioly. 

According    to    "  The    Engineer,"    the    number   of    electric    lamps 
manufactured  in  the  United  States  during  1920  was  over  230  000  000. 
excluding  miniature  types,  which  approached  125  000  000  jK-r  annum. 
The  carbon  filament  lamijs  form  only  about  7  per  cent,  of  the  total. 

Objection  has  been  made  in  the  French  Senate  to  the  Convention 
of  Oct.  29,  1920,  which,  it  is  alleged,  hands  over  the  French  wireless 
communications  with  Great  Britain,  Spain  and  the  United  States  to  a 
private  company.  It  is  declared  that  the  Convention  is  null  and  void 
by  law,  as  the  posts  and  telegrajihs  are  a  State  monopoly.  The 
Cmivention  will  be  submitted  to  Parliament  for  approval. 

Bankruptcies  and  Liquidations. 

A  meeting  will  be  held  at  225,  Royal  Liverpool-buildings,  Liverpool, 
on  May  9,  to  receive  an  account  of  the  winding  up  of  the  Electric 
SrppLY'  Company'  of  Westers  Australia,  Ltd. 

A  first  and  final  dividend  of  lis.  will  be  payable  on  April  20  at  4. 
Castle-place,  Park-street,  Nottingham,  to  creditors  of  .J .as.  Cruickshank 
Thomson,  lately  electrical  engineer  and  contractor,  of  Station-street, 
Mansfield. 

The  Anglo-Foreign  Tramway  Syndicate,  Ltd.,  ant'  the  Orizaba 
Tramways  Syndicate,  Ltd.,  are  being  wound  up  voluntarily,  and 
Jlr.  A.  F.  Dickin,  Sardinia  House,  Sardinia-street,  Kingswav,  W.C.2, 
has  been  aiipointed  liquidator. 


Miscellaneous. 

Four  electrical  and  mechanical  companies  of  the  Volunteer  Defence 
Force  are  being  formed  at  the  headquarters  of  the  London  Electrical 
Engineers,  46,  Regency-street.  Those  with  electrical  and  mechanical 
e.xperience,  and  especially  ex-officers  and  men  of  the  London  Electrical 
Engineers  who  are  able  to  undertake  duties  in  the  present  emergency, 
are  requested  to  apply  for  enlistment  at  the  above  address.  The  term 
of  enlistment  is  90  days,  and  full  army  pay  and  allowances  will  be  drawn. 
Another  enjoj'able  evening  was  spent  at  the  Eustace  Miles  Restaurant, 
Chandos-street,  W.C,  on  Friday,  under  the  auspices  of  Benn  Bi^others 
Soci.al  Circle,  the  company  numbering  between  seventy  and  eighty 
members  of  the  staff,  including  several  of  the  directors.  The  first  part 
of  the  programme  consisted  of  a  series  of  impromptu  debates  on  subjects 
drawn  from  a  hat  by  each  victim.  Musical  and  elocutionary  numbers, 
with  conjuring  entertainment  followed,  all  provided  from  inside  the 
house,  with  Mr.  .4.  C.  Slaughter  as  accompanist. 

We  have  received  from  the  "  Financier  &  BuUionist "  publishing 
offices.  Dean -street,  Fetter-lane,  E.C.4,  a  cojjy  of  the  17th  (1921)  edition 
of  "  The  Financier  Rubber  Share  Handbook."  Full  financial  and 
statistical  details  are  given  of  rubber-growing  companies  in  various  parts 
of  the  world,  and  there  is  also  an  alphabetical  list  of  directors.  The 
book,  which  is  now  in  its  17th  edition,  will  be  of  great  assistance  to  all 
who  are  interested  in  the  important  rubber  industry,  either  as  growers, 
users  or  investors.  It  contains  over  900  pages  and  is  published  at  10s. 
At  the  regular  meeting  of  the  KEL\aN  Lodge,  which  was  held  at  the 
Connaught  Rooms  on  the  31st  ult.,  the  reigning  master  (Mr.  H.  Porter- 
Cox)  presided  over  an  assembly  of  87  members  and  visitors,  including 
many  men  well  known  in  the  electrical  profession.  During  the  course 
of  the  various  speeches  which  were  made  at  the  banquet  following  the 
Masonic  Ceremonies,  he  referred  to  the  fact  that  in  the  course  of  the 
next  few  weeks  he  was  due  to  be  installed  in  the  Chair  of  the  Kelvin 
Chapter  and  would  then  be  occupving  simultaneously  the  Chairs  in  both 
the  Lodge  and  Chapter,  an  occurrence  which  it  was  cjuite  likely  would 
never  occur  again.  He  felt  the  honour  and  responsibility  of  his  position, 
but  at  the  same  time  expressed  his  keen  appreciation  of  the  way  in  which 
he  had  been  supported  by  members  in  connection  with  the  great  masonic 
charities,  and  he  also  referred  to  the  rapid  growth  of  the  Lodge. 

On  Friday  an  inquest  was  held  at  Ilkeston  upon  two  miners  who 
were  killed  at  the  Cossall  Colliery  on  March  7  as  the  result  of  an 
explosion.  A  coal-cutter  named  Holbrough  said  he  was  working  with 
the  deceased  (Wm.  Sutterfield  and  Fred  Elliott)  and  they  were  going 
to  start  the  machine  after  cleaning  up.  As  soon  as  witness  switched 
on  the  current  an  explosion  occurred,  coming  straight  from  the  coal 
face  across  to  them.  They  had  two  safety  and  four  electric  lamps. 
The  flash  came  from  the  hole  where  the  coal  was  being  cut,  and  came 
straight  across  the  machine.     He  had  never  seen  gas  on  that  face. 

The  manager  (John  Whyte)  said  the  macliine  was  brought  out  of 
the  pit  and  tested  on  the  surface.  It  was  also  tested  before  being  brought 
out,  when  it  was  found  to  be  free  from  electrical  faults.  At  the  test  on 
the  surface  on  March  9  nothing  wrong  was  discovered.  He  had  a 
theory  that  the  explosion  was  caused  by  the  crown  wheel  getting  out 
of  gear  with  the  cutting  wheel,  which  would  cause  friction  and  sparks. 
The  cro%vn  wheel  had  been  rubbing  on  the  teeth,  making  dents,  which 
led  him  to  that  conclusion.  On  the  Wednesday  following  the  explosion 
a  small  quantity  of  gas  was  found  at  the  roof,  and  more  gas  on  the 
floor,  showing  that  the  appearance  of  gas  was  spasmodic.  A  deputy 
would  remain  with  the  coal-cutter  in  that  district  for  the  future  until 
danger  of  outbursts  of  gas  had  passed  away. 

Ultimately,  the  jury  returned  a  verdict  that  the  ignition  of  gas  was 
due  to  sparks  emitted  from  the  coal-cutter,  owing  to  the  crown  and 
cutting  wheels  getting  out  of  gear ;  the  accumulation  of  gas  was  due 
to  a  sudden  outburst  and  no  one  was  to  blame  for  the  accident. 

Personal  and  Appointments. 

Commander  R.  L.  Nicholson  has  been  appointed  Director  of  Wireless 
Telegraphy  in  India  in  succession  to  Col.  A.  Simpson. 

We  regret  to  learn  that  Mr.  J.  J.  Smith,  who  has  been  for  many 
years  borough  electrical  engineer  at  Stockton-on-Tees,  has  resigned 
owing  to  ill  health. 

The  Parliamentan-  Committee  which  is  inquiring  into  the  telephone 
service  has  appointed  Mr.  William  W.  Cook,  consulting  engineer,  to 
be  its  scientific  assessor.  Mr.  Cook,  as  our  readers  will  remember,  was 
connected  with  the  National  TeUqihone  Company. 

Obituary. 

We  regret  to  announce  the  death  on  April  9  of  Mr.  Bertram  Blount, 
F.I.C.,  the  well-known  electro-chemist.  For  some  years  he  was  in  part- 
nership with  Mr.  R.  H.  Stanger,  under  the  style  of  Stanger  &  Blount, 
but  lately  he  practised  on  his  own  account.  He  was  the  author  of 
several  good  works  on  applied  chemistry  and  electro-chemistry,  including 
"  Chemistry  for  Engineers  and  Manufacturei-s  "  (with  Mr.  A.  G.  Blo.xam), 
'■  Electi-o-Metallurgy,"  and  "  Practical  Electro-Chemistry." 

The  "  Elektrotechnische  Zeitschrift "  announces  the  death  of  Dr. 
Karl  Ilgner,  whose  name  is  well  known  in  electrotecluiical  circles  in 
connection  with  the  system  he  invented  for  driving  rolling  mills  and 
other  heavy  machinery.  Dr.  Ilgner  received  his  early  education  at 
Charlottenburg,  and  was  afterwards  for  some  years  with  the  Lahmeyer 
Company.  In  1905  he  was  appointed  to  the  Vienna  office  of  the  Sicmens- 
Schuckertwerke,  but  owing  to  ill-health  he  only  hek\  this  position  for 
a  short  time,  and  returning  to  Breslau  entered  into  practice  as  a  con- 
sulting engineer. 
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Gataloj^aes,  Price   Lists,  &c, 

Messrs.  Hn.i^s  liiio>..  Saiul  I'ils.  lili  iinn^;lia]ii.  liavc  Iksiii'iI  tlicir  Apiil 
list  of  (I.e.  and  ii.e.  dynanicis  uiul  inotms. 

A  Icailot  Ki^'ing  ))H:-tk-ultti-s  iif  tlio  "  F,M.c()  "  Electkic  Iro.ns.  ha-s  biTii 
issur<l  hyTlu'  Falkirk  Inni  ('oinpaiiy,  Ltd.  Since  the  iasuc  of  the  original 
list  tl^p  price  has  been  ifdiieed  from  '.iM.  to  27s. 

The  B.  E.  Company  (of  London  and  HirminL'liam),  Ltd.,  '>~,  rppir 
Thames-stn-et,  E.('.4.  have  issued  their  new  list  of  Hkndo.n  L.\Mrs  whieh 
gives  the  iT'dueed  prices  of  both  the  ordinary  standard  one  watt  ilrawn 
wire  and  gastillcd  types. 

A  foiir-]iaj;e  illustrated  pamphlet  recently  issued  by  .Messrs.  Herbert 
Morris.  Ltd..  Loufibborounh.  gives  jmees  and  general  jjarticulars  of  the 
MoRRi.s  Ei.KiTRic  Hoist  Blocks.  Those  occu])ied  with  economy  in 
transport  problems  should  be  interested  in  the  namphlct. 

A  catalogue  and  price  list  of  "  Hc.\  "'  electricity  metei-s  for  single-feed 
a.c.  circuits  is  being  issued  by  Mcssi-s.  Thompson  &  Company,  48, 
Watling-street.    London.    E.C.4.      These    meters    are    nianufactui-ed    by 

the     Soi'IKTK     (iKNEVOISE     I)' 1  NSTIil  M  K.NTS     DIS     PhY.SIQI'E,     for     wllOm 

Messi-s.    Thoni]ison   are   sole    Hriti.sh   agents. 

Messrs.  Hyatt.  Ltd.,  Thurloc-place.  London,  S.W.T,  have  recently 
issued  a  new  sectional  catalogue  dealing  with  tlu;  applications  of  Hyatt 
Roller  Beariso.s  to  industrial  trucks  and  trollies.  Owing  to  high  costs 
of  manufacture,  considerable  attention  is  being  [)aid  to  economies  in 
power  and  the  reduction  of  friction  losses,  and  those  interested  will  find 
some  useful  information  on  the  subject  in  the  catalogue,  which  is  co- 
piously illustrated. 

A  leaHct  on  the  Ediswan  Acme  accumulator  has  been  issued  by  the 
'Edison  .Swan  Elkcthic  Company,  of  Ponder's  End.  Illustrations  of 
the  construction  of  the  positive  and  negative  grids  are  shown,  and  it 
is  claimed  that  the  ma.ximum  cajracity  of  discharge  is  obtainable  under 
the  most  exacting  conditions,  due  to  the  comiWete  continuity  of  the 
paste  throughout  the  grids.  The  bars  of  the  positive  grid  are  pierced 
and  those  of  the  negative  staggered. 

A  leaflet  illustrating  the  design  and  construction  of  the  "  Nilfi.sk  " 
Suction  Cleaner  is  being  circulated  by  Messrs.  Gillespie  &  Beales,  12, 
Norfolk-street,  Strand.  \V.C.2.  This  cleaner  is  suitable  for  industrial 
purposes  such  as  hotels,  theati-es,  stores,  factories,  power  stations,  &c. 
It  is  supplied  in  four  sizes,  and  the  new  price  of  each  complete  with 
accessories  is  set  out.  Copies  of  the  leaflets,  overprinted  with  the  names 
and  addresses  of  dealers,  will  be  su])plied  by  the  firm. 

The  new  Simplex  Lighting  Ei.xtvres  list  (No.  800)  of  the  Simplex 
Conduits,  Ltd.,  is  a  comprehensive  publication  and  contains  a  number 
of  neat  and  artistic  designs  of  brackets,  ceiling  and  .semi-indirect  fittings, 
hall  lanterns,  pendants,  table  lamps,  stamlards.  ivflectoi-s.  bow'Is,  kc. 
Ever^'thing  rctpiired  for  interior  df)mestic,  otHce  or  outside  lighting  or  for 
the  illumination  of  shop  windows  can  be  found  within  the  .50  odd  pages 
of  the  list,  which  is  supplied  w'ith  a  good  index  giving  the  price  and 
finish  of  each  fitting. 

Leaflets  on  the  "  Ecal  "  belt-driven  and  hand  tachometers  have 
been  issued  by  the  Engineering  &  Collier^'  .\pjiliances,  Ltd.,  of  Sheffield. 
The  former  has  been  designed  for  steam  engines  and  turbines,  gas 
engines,  dynamos  and  electric  motoi's.  &c.,  but  it  can  be  used  for  many 
other  purposes.  It  is  made  with  four  standard  sizes  of  dials,  but  other 
types  can  be  supplied,  and.  if  necessary,  for  chain  or  flexible  shaft 
driving.  There  are  thit-e  standard  ranges  of  hand  tachometers. 
Prices  and  other  particulars  arc  included. 

The  Moving  Iron  Instruments  manufactured  by  the  Electrical 
Apparatus  Company.  Ltd..  South  Lambeth-road.  S.W.8,  are  described 
and  illustrated  in  leaflet  M.6.  Dimensions,  weights  and  prices  of  the 
various  tvpes  of  instrument  are  given.  'I'he  chief  characteristic  of  these 
instniments  is  their  robust  construction  rendering  them  capable  of  satisfy- 
ing modem  industrial  requirements.  The  wall  and  pedestal  types  mark  a 
new  departure,  and  the  tenninal  arrangements  are  claimed  to  be  in 
atlvance  of  anything  on  the  market  for  front  of  board  connection  or 
pedestal  mounting. 

The  general  catalogue  of  Messrs.  Campbell  &  Isherwood,  Ltd., 
electrical  and  mechanical  engineers,  Bootle.  runs  to  ov^er  100  pages  and 
contains  particulai's  of  the  small  steam  generating  sets,  d.c.  motors, 
switchboards,  electric  winches,  hoists,  drills  and  fans,  pinions  and 
gearing,  as  well  as  a  variety  of  electric  light  fittings  for  mills,  factories 
and  other  industrial  purposes  which  art'  manufactured  by  the  firm. 
The  list  also  contains  a  number  of  electro-technical  tables  and  other 
information  which  should  prove  tiseful  to  users  of  electrical  plant. 
The  firm  undertakes  contracts  for  lighting  and  power  installations  for 
industrial  purposes  or  on  ships. 

A  leaflet  is  being  distributed  by  the  Electric  Street  Lighting 
Apparatus  Company,  of  Canterbury,  containing  an  illustrated 
description  of  the  system  of  stri'ct  lighting  invented  by  Mr.  Haythi 
T.  Harrison.  Both  the  General  Electric  Com])any  aiul  the  Company 
are  sole  liceneees  to  manufacture  the  lanterns  and  fittings  for  this 
system.  By  means  of  Mr.  Harrison's  longitudiiGil  lighting  lanterns  the 
illumination  of  streets  is  greatly  improvetl  and  dark  patches  are  avoided. 
Various  types  of  lanterns  embodying  the  invention  are  being  manu- 
factured, and  are  intended  to  replace  existing  high-power  lamps,  flame 
arcs  or  extra-high-pressure  gas  lamps.  They  arc  designed  to  take  up 
to  500-\V  gasfilied  electric  lamps,  but  as,  with  300-\V  lamps,  these 
lanterns  give  from  3  000  to  7  000  c.p.  on  the  r)utside  rays,  it  is  rarely 
that  more  than  300-W  lamps  are  requin'd.  The  sy-stem  is  in  u.se  in  the 
High-street,  Canterburj-,  where  excellent  results  have  been  obtained. 


Tenders  Invited  and  Accepted. 

Tcndera  arc  invite<l  by  Ip.swicil  Corporation  electric  supply  de])arl - 
mcnt  for  the  supply  of  a  fiOO-kW  rotary  converter  or  motor  converter. 
Particulars  from  the  chief  engineer  and  manager,  Mr.  E.  Ayton. 

St.  Anne's-on-the-Se.v  Urban  Council  invite  tenders  for  the  supijiy 
and  erection  of  a  natural-draught  cooling  tower.  Particulars  from  the 
elect riial  engineer,  Mr.  .1.  H.  Clothier. 

Katilmines  and  Uathgar  L'rban  Council  require  tenders  by  April  2.5 
for  the  supply  of  cable  and  a  feeder  pillar.  Specifications,  &c.,  can  be 
obtained  at  the  Electricity  Works. 

The  municipality  of  Pretoria  invite  tenders  for  the  supply  and  erec- 
tion of  switchgear.  Tenders  to  Deputy  Town  Clerk,  Municipal  Offices, 
Pretoria,  by  4.30  p.m.,  May  10. 

London  County  Council  requires  tenders  by  April  18  for  about  5  500 
tons  of  standard  steel  girder  tram  rails,  lipless  track  rails  and  guard  rails, 
&c.  Form  of  tender  from  the  Chief  Engineer,  County  Hall,  Spring 
Gardens,  S.W.I. 

The  Borough  Council  of  King  Willum's  Tow.s  (,S.  Africa)  invites 
tenders  for  steam-driven  electrical  generating  machinery,  boilers, 
switchgear  and  cable.  Specifications  from  Messrs.  Dyer  &  Dyer,  17, 
Aldermanbury,  London,  E.C.2,  to  whom  tenders  by  .June  2.j. 

The  time  for  tendering  for  the  telephone  switchboards  required  by 
the  Postmaster  General's  Department,  ijELBOURNE  (Schedule  No.  1  670) 
has  been  extended  from  lOth  April  to  31st  May.  Siwcifications  can  be 
seen  at  the  Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.I. 

Belfast  Corporation  invite  tenders  for  the  manufacture  and  erection 
at  the  new  Harbour  power  station  of  e.xtra-high  pressure  and  low  pressure 
switchgear.  Specifications  from  the  consulting  engineers,  Messrs. 
Preece,  Cardew  &  Kider,  8,  Queen  Anne's  Gate,  Westminster,  S.W.L,  or 
the  city  electrical  engineer,  Mr.  T.  W.  Bloxam.  Tenders  to  the  Town 
Clerk's  Office,  City  Hall,  Belfast,  by  April  25. 

Tenders  are  invited  by  April  30  for  the  following  requirements  for 
the  Calahorra-Arnedillo  (Spain)  electric  railway  : — 2  750  metric 
tons  of  rails  (weight  30  kilos  per  metre  and  12  metres  in  length),  7  400 
pairs  fishplates,  45  800  seat  plates,  29  500  nuts,  207  .500  bolts  and  48 
jioints.  Tenders  to  the  Sociedad  de  Ferrocarriles  Elcetricos,  Plaza  de 
Canovas  4.  Madrid. 

TheJVational  Board  of  Sanitary  Works,  Bi'enos  Aires,  invite  tenders 
(by  June  3)  for  the  supply  and  erection  of  plant  for  a  new  generating 
station,  including  three  375  h.p.  four-cycle  Diesel  engines  (to  run  on  crude 
p?troleum)  and  three  three-phase  alternators,  each  of  2.50  kW  2  2110  \' 
between  jrhases,  50  cycles  and  power  factor  of  0-8.  Conditions,  &c.  (in 
Sjjaiish)  at  the  Department  of  Overseas  Trade,  35,  Old  Queen-street, 
S.W.L 

Li  regard  to  the  tenders  required  by  the  Victorian  Government 
Railways  for  12  miles  of  two-core  lead-sheathed,  wire  armoured 
2  200-V  cable,  H.M.  Senior  Trade  Commissioner  in  Australia  states  that 
the  Department  is  prepared  to  give  consideration  to  alternative  offers 
for  cable  with  the  section  of  each  core  0-0145  sq.  in.  in  lieu  of  0015  as 
originally  specified.  Tenders  to  the  Victorian  Railway  Commissioners, 
Sijencer-street,  Melbourne,  by  May  4.  Specifications  are  available  at 
the  Department  of  Overseas  Trade,  3.5,  Old  Queen-street,  S.W.  1. 

The  Electricity  Commissioners  of  Victoria  invite  tenders  for  the 
supply  and  delivery  at  the  Morwell  Power  House  of  street  jmiIcs  and 
copper  cable.  Co]iies  of  tender  forms  from  the  Agent-General  for 
Victoria.  \'ictoria  House,  Melbourne-place,  Strand,  L<jndon,  W.C.2. 
and  specifications  may  be  inspected  at  the  offices  of  the  consulting 
engineers,  Messrs.  John  Coates  &  Company,  Ltd.,  also  at  Victoria 
House.  Tenders  to  the  Secretary  of  the  Commissioners,  673, 
Bourke-street  West,  Melbourne,  Australia,  by  .May  31. 

Tenders  are  invited  in  connection  with  the  electrification  of  the  Cape 
Town-Simonstow.n  and  Durban-Pietermaritzecro  Railways,  for 
the  supply  of  turbo-alternators,  boilers,  condensing  plant,  passenger  and 
freight  locomotives,  motor  coaches  and  underframes,  motor  bogies, 
electrical  equipment  of  coaches,  sub-station  equipment  and  Iransfomiei-s. 
Specifications  and  forms  of  tender  from  the  High  Commissioner  for  the 
Union  of  South  Africa,  or  the  General  Manager,  Johannesburg.  Fur- 
ther technical  information  can  be  obtained  from  the  consulting  engin- 
eers, Messrs.  Merz  &  McLellan,  32,  Victoria-street.  London.  S.W.I. 
Tenders  to  the  High  Commissioner  by  May  3. 

Tenders  are  also  invited  for  t'  e  overhead  equipment  of  permanent 
way  and  overhead  transmission  lines,  switchgear  and  accessories 
and  track  bonds.  Specifications  and  fwms  of  tender  from  the  High 
Commissioner,  Traf<algar-squarc,  London,  W.C,  or  from  the  General 
Manager,  Johannesburg,  and  further  technical  information  may  be 
obtained  from  the  consulting  engineers,  Messrs.  Merz  &  McLellan, 
32,  Victoria-street,  S.W.L  Tenders  to  the  High  Commissioner  by  June 22. 

Last  week  the  Swansea  Electricity  Committee  considered  two  tenders 
for  the  supply  of  about  600  meters.  One  firm  (a  British  firm)  had  made  a 
purchase  of  German  meters  and  was  able  to  tender  at  a  cheaper  rate 
than  the  other  who  specified  meters  of  British  manufacture.  Some 
members  of  the  committee  favoured  the  purchase  of  the  German  meters, 
on  the  ground  that  under  the  Reparation  Act  50  per  cent,  of  the  money 
would  go  to  the  British  Government  as  indemnity.  A  motion  that  the 
offer  of  the  German-made  goods  be  not  entertained  was  lost,  it  being 
urged  that  the  opportunity  of  making  an  immense  saving  was  thus 
being  thrown  away,  and  the  matter  was  adjourned  for  further  inquiries 
to  be  made. 
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Patent  Record. 


SPECIFICATIONS  PUBLISHED, 

Tht  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewbukn,  Ellis  &  Co.,  Chartered  Patent  Agents 
70  and  72,  Chancery-lane,  London,  W.C. 

Complete  Specifications, 
158  385  Jehsek  &  Tilney.    Electric   circuit-breakers  particularly  for  the  electric- 
ignition  systems  of  internal-combustion  engines.    (6/11/19.) 
158  386  Miller,  Miller  &  Sanders.    Cable  connectors  for  use  with  electric  motor 

lamps  and  other  purposes.     (7/11/19.) 
158  392  Nalder. Bros.  &  Thompson,  Ltd.  &  LiPMAN.    Frequency  meters    (10/11/19) 
153  396  B.T.-H.  Co.    (G.E.  Co.)    Electric  motor  control.    (11/11/19.) 
158  415  KoRETZiiT.    Portable  electric  lamps  for  torches.    (19/11/19.) 
158  419  B.T.-H.  Ck).,  Young  &  Warren.     Magneto-electric  machines.    (21/11/19.) 
153  436  ZwEiGBERGK.     Electric  motors.     (23/11/19.) 
158  452  Diver.     Electrical  heater  for  wells.    (23/12/19.) 
158  455  Rees.    Wireless  telegraphy  and  telephony  receiving  instruments.    (5/1/20.) 

(Cognate  application  2005/20.) 
158  457  Simpson.     Electrical  circuit-breaker.     (9/1/20.) 
153  458  B.T.-H.  Co.     (G.E.  Co.)    Electric  discharge  devices.     (19/1/20.) 

Relates  to  an  electric  discharge  device  suitable  as  a  rectifier  or  as  a  generator  of 
high  frequency  oscillations  comprising  a  sealed  envelope  containing  an  anode  and  a 
co-operating  tungsten  cathode  maintained  at  incandescence  by  the  passage  of  current 
there  through  during  the  operation  of  the  device  and  a  filling  substantially  of  helium 
gas,  preferably  at  a  pressure  in  the  neighbourhood  of  two-thirds  of  an  atmosphere. 
158  462  Davies.  Electric  fusible  cut-outs  having  replacement  devices.  (23/2/20.) 
158  486  Fellows.    Magnetos.    (19,5/20.) 

158  438  B.T.-H.  Co.    (G.E.  Co.)    Electric  lamps  v/ith  luminous  discharge,    (6/6/14.)' 
(Divided  application  on  13  759/14.) 
Relates  to  an  electric  lamp  provided  with  a  sealed  envelope  containing  a  rarefied 
atmosphere  of  a  gas  such  as  neon  and  electrodes  between  which  a  luminous  electric 
discharge  takes  place,  in  which  the  electrodes  comprise  co-operating  metal  cups 
mounted  upon  a  common  stem. 


APPLICATIONS  FOR  PATENTS. 

August  23,  1920. 
Fawssett.    Measurement  of  temperature  of  cables. 
B.T.-H.  Co.    (G.E.  Co.)    Amplifying  systems  for  electric  currents. 
Young.    High-frequency  alternating-current  machines, 
Seward.    Electrolytic  apparatus, 

August  24,  1920. 
Ellmore.    Fault  indicator, 
Dadd,    Fleirible  conductors, 
Haake  &  Hagedorn,    Electric  igniters. 
Macfarlane  &  Spink.    Electric  heating  device, 
B.T.-H,  Ck5.    (G.E,  Co.)    Incandescent  arc  devices. 
B.T.-H.  Co.    (G.E.  Co.)    Electric  discharge. 
Vandervell.    Electrically-driven  air  compressors, 
Bailey,    Switches, 

August  25,  1920, 
Davies,    Generator  and  motor. 
Young,     Motors  and  generators. 

Bishop  &  Chadwick,    Electrically  driven  wheels  for  automobiles. 
Hailwood.     Miners  lamps. 
Turner,    Electric  generator  lamps, 
Sturge,     Electric  fires. 

Marino.    Electrolyte  for  electro-deposition  of  metals,  &c. 
General  Electric  Co,  &  Ryde.     Incandescent  lamps, 
Magerle,     Electric  gongs,  &c.    (24./2/19,  Austria.) 
B.T.-H.  Co,    (G,E,  Co.)    Vacuum  tube  circuits. 
Levy.    Selecting  and  receiving  system  for  telegraphy  and  telephony,    (25/8/19, 

France.) 
Clark.    Electrical  measuring  instruments. 
Armstrong,  Whitworth  &  Co.  &  Smalley,    Electric  cables. 
Soc  DE  L'AccuMULATEUR  TuDOE,    Containers  of  accumulator  cells,    (27/9/19, 

Belgium.) 
GoDFREE.    Magneto-electric  generators. 

August  26,  1920. 
NoBBS,    Electric  vehicles. 
Bradley.    Electric  window-cleaning  device. 
24  754  &  24  755  Metropolitan-Vickers  Electrical  Ck>.     Electrical  systems 

of  automatic  sub-stations. 
Siemens  &  Halske  A.  G.    Planet  gear  for  power  elements  running  in  opposite 

directions.    (26/8/19,  Ciermany.) 
&   24  774  Igranic    Electric   Co.    (Cutler-Hammer    Mfg.,    Co)    Regulating 

alternating  currents. 
Thompson.    Feeding  and  rotating  of  electrodes.    (26/3/18  U.S.) 
Withers.     (Renault.)     Electric  furnaces. 
Warne.    Electric  heating  appliance. 

August  27,    1920. 
Joseph.     Electric  cooking  utensils. 
James.    Electric  theft-prevention-  device  for  motor  cars. 
Siemens,  Collyer  &  Petithory.    Telephone  call  indicators 
Naamlooze  Venootschap  Philips,  Glacilamperfabrieken,  Filippo  &  Lely, 

Electric  discharge  lamps.     (27/8.19,  Holland.) 
Wilson  Welder  &  Metals  Co.    Arc  welding  systems.    (18/2/20,  U.S.) 
Wilson  Welder  &  Metals  Co.    Rheostats.    (7/5/20,  U.S.) 
Wilson  Welder  &  Metals  Co.    Connections  of  electrical  conductors.    (19/6/20 

U.S.) 
Wilson  Welder  &  Metals  Co.    Arc  welding  systems.    (26/6/20,  U.S.) 
Siemens  &  Ferreira,     Electric  signalling  for  railways, 
NoRSKE  Aktieselskab  for  Elektrokemisk  Industri  Norsk  Industri  Hypo- 

TEKBANK.     Production  of  alumina  from  aluminium  nitrate  solutions.    (19/9/19, 

Norway). 
Haolund.    Electrolytic  ftnks  with  diaphragm  cells. 

August  28,  1920. 
24  880  Radio  Communication  Co,    Wireless  receiving  systems. 
24910  Mottram.     Miners'  safety  lamps. 
24942  Edison  Accumulators,  Ltd.,  &  Monnot.    Operating  constant  voltage  circuits 

from  variable  speed  dynamos. 

August  30,  1920. 
Taylor.    Earthing  neutral  point  of  three-phase  systems. 
Simplex  Conduits,  Ltd.  &  McLaughlin.    Switches  and  switch  boxes. 
Pattison  (Dictograph  products  Corporation).    Telephone  instruments. 
Langdon  &  Weber.     Electro-magnetic  action  for  pipe  organs. 
Dingle  &  Urquhart.    Automatic  switches  for  electric  irons. 
Soc.  Da  et  Dutilk.    Apparatus  for  measuring  ratio  of  strength  of  two  currents 

(30,9/19.  France). 
Frost,    itlectric  water  heater. 

Marks  (Horn).    Telegraphic  receiving  and  transmitting  apparatus. 
Davis.     Batteries. 
Ges  fur  Drahtlose  Telegraphic.    Receiving  apparatus  icr  electrical  oscilla 

tions     (6/9/19,  (Germany). 
Smith.     Motors. 


24  425 
24  438 
24  451 
24  456 

24  506 
24  515 
24  525 
24528 
24  546 
24547 
24  565 
24  566 

24  589 
24  592 
24  593 
24  597 
24  607 
24  632 
24  659 
24  650 
24  683 
24  688 
24  690 

24  691 
24  692 
24  697 

24  701 


24  741 
24  751 
24  753, 

24  764 

24  773 

24  775 
24  789 
24  793 

24  820 
24  822 
24  833 
24  835 

24  836 
24  837 
24  838 

24  339 
24  841 
24  847 


24  854 


24  956 
24975 

24  988 

25  011 
25  017 
25  021 

25  029 
25  033 
25  035 
25  046 

25  055 


Companies'    Reports,   &c. 

THE  MACKAY  COMPANIES. 
The  annual  report  of  the  triistee.s  of  the  Mackay  Companies  states  that 
the  position  of  the  companies  continues  to  be  one  of  great  strength.  The 
gross  receipts  and  net  profits  of  the  cable  and  land  hne  systems,  while 
not  as  great  as  in  the  jjrececUng  year,  are  nevertheless  very  satisfactory. 
During  the  year  the  cable  system  transmitted  a  volume  of  traffic  greatly 
in  excess  of  any  pre-war  year,  and  the  prospects  for  a  continuance  of  a 
heavy  volume  of  cable  business  seem  assured.  By  means  of  new  devices 
London  has  been  brought  into  communication  mth  New  York  without 
relays  and  without  the  sacrifice  of  any  of  the  advantages  of  the  old 
method  of  operation  and  very  distinct  advantages  of  the  new.  The 
circuit  over  which  this  direct  and  constant  transmission  is  maintained  is 
composed  of  3  461  miles  of  submarine  cable,  and  168  miles  of  under- 
ground lines,  the  total  distance  being  3  029  miles.  The  land  line  system 
also  experienced  a  satisfactory  year,  but  owing  to  increasing  expenses 
an  increase  of  the  rates  for  full  paid  telegrams  by  20  per  cent,  was 
introduced  on  December  1,  1920.  Large  sums  were  expended  in  the  ex- 
tension and  reconstruction  of  the  land  line  system. 

Particular  attention  has  been  paid  to  the  continued  development  of 
the  long-distance  telephone  service  operating  principally  in  the  South, 
South- West  and  on  the  Pacific  Coast,  154  cities  and  towns  are  now 
reached  by  that  service  and  approximately  -10  000  miles  of  wire  are 
utilised  and  provided  for  its  use.  The  giving  of  a  long-distance  telephone 
service  by  the  land  line  system  does  not  require  the  stringing  of  new 
wires,  but  is  conducted  over  wires  which  simultaneously  carry  telegraph 
and  telephone  traffic,  thus  creating  a  by-product  from  the  present 
facilities.  The  increase  in  revenue  from  tliat  service  in  1920  was  35  per 
cent,  over  that  of  the  pre\-ious  year.  The  value  of  the  long-distance 
telephone  service  was  very  great,  and  a  special  department  has  been 
created  for  its  develojiment.  The  new  line  from  East  Palatka  to  Miami, 
Florida,  ^viU  put  the  system  in  touch  with  the  principal  resort  cities  on 
the  East  Coast  of  Florida,  and  connect  mth  the  new  cable  of  the  Com- 
mercial Cable  Company  of  Cuba  from  Miami  to  Havana,  Cuba,  which  was 
opened  for  business  last  month. 

New  Cable  Repair  Ships. 

A  contract  has  been  signed  with  Messrs.  Swan  Hunter  and  Wigham 
Richardson  for  the  construction  of  a  new  cable -repairing  steamer  to 
replace  the  "  Mackay- Bennett."  The  new  steamer,  which  will  be  com- 
pleted early  in  1922,  will  be  an  oil  burner  of  360  ft.  in  length,  and  will  be 
fitted  with  the  latest  machiner}'  for  cable  repair  work.  It  wiU  be 
named  the  "  John  W.  Mackay,"  in  memory  of  the  founder  of  the  system. 
In  the  past  the  Commercial  Company  has  depended  on  chartered  cable 
repair  steamers  to  make  repairs  of  its  cables  off  the  Irish,  English  and 
French  Coasts,  but  an  additional  vessel  has  been  purchased,  and  converted 
into  a  cable-repairing  steamer  for  effecting  repairs  in  the  localities  men- 
tioned. This  steamer  has  been  named  the  "  George  Ward,"  in  honour 
of  the  Vice-President  and  general  manager  of  the  company.  It  is  pointed 
out  that  there  is  nothing  more  important  in  the  conduct  of  the  cable 
business  than  the  prompt  and  efficient  repair  of  cables,  and  the  new  cable- 
repairing  ships  will  assist  in  the  maintenance  of  uninterrupted  service. 

The  report  also  refers  to  the  International  Conimunicatiims  Conference 
of  Washington,  the  readjustment  of  Franco-American  cable  rates,  &c, 

Messrs,  A,  Reyeolle  &  Compasy,  Ltd,,  have  declared  a  dividend  of 
12J  per  cent,  on  the  ordinary  shares. 

The  Marconi  Wireless  Telegraph  Company  lias  restored  its  Deferred 
Service  to  Canada,  Newfoundland  and  the  West  Indies, 

The  Castnek-Kellner  Alkali  Company,  Ltd,,  has  declared  a  half- 
yearly  dividend  at  the  rate  of  16  per  cent,  per  atmum,  less  tax. 

The  directors  of  the  Lancashire  Dynamo  &  Motor  Company,  Ltd., 
have  declared  a  dividend  of  6J  jier  cent,  actual  on  the  ordinary  shares, 
making  10  per  cent,  for  year,  as  for  the  jire^-ious  year. 

The  directors  of  the  English  Electric  Company,  Ltd,,  recommend  a 
dividend  of  8  per  cent,  {less  tax)  on  the  ordinary  shares  for  the  year 
1920,  payable  on  April  28, 

The  Monte  Video  Telephone  Company,  Ltd,,  has  declared  a  divi- 
dend of  6  per  cent,  per  annum  (tax  free)  on  the  ordinary  shares,  for  the 
half-year,  payable  Jlay  2. 

Applications  are  being  invited  for  an  issue  of  £300  000  8  per  cent, 
second  cumulative  preference  and  £94  050  ordinary  shares  of  £1  each 
of  the  City  of  London  Electric  Lighting  Co,,  Ltd.  The  lists  close 
on  the  21st  inst. 

The  directors  of  the  Direct  United  States  Cable  Company,  Ltd., 
have  declared  a  final  dividend  of  4s,  pershare  (less  tax),making' with  the 
interim  dividend  a  total  of  4  per  cent,  for  the  year  ended  March  31. 

During  the  week  applications  were  invited  for  an  issue  of  £500  000 
8  per  cent,  secured  and  guaranteed  notes  of  the  Central  Electric 
Supply  Company,  Ltd,  The  principal  and  interest  are  guaranteed  by 
the  St.  James'  &  Pall  Mall  Electric  Light  Company  and  the  Westminster 
Electric  Supply  Corpn, 

The  profit  of  the  Torquay  Tramway's  Company,  Ltd,,  for  1920  was 
£24  969,  and  with  the  profit  on  motor  omnibuses,  &c.  (£4  878)  the  total 
is  £29  847.  After  deducting  debenture  interest  and  amount  transferred 
to  sinking  fund,  &c.,  the  balance  is  £23  247  plus  £5  786  brought 
forward.  The  sum  of  £8  000  has  been  placed  to  reserve  and  renewals 
account,  £1  000  to  reserve  for  equalisation  of  dividends,  and  a  dividend 
of  8  per  cent,  for  the  year,  tax  free,  has  been  declared,  the  sum  of 
£10  302  being  carried  forward. 
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The  annual  report  of  the  Amkrh'AN  Teleimion-e  &  TEi.EC,BArH  Com- 
pany, showa  gross  earnings  of  S103  y4()  988  (£20  789  :i9S),  against 
$70  002  1)82  (£14  KKI  53ti)  last  year,  and  net  earnings  of  S70  080  904 
(£14  137  381)  against  S60  243  387  (£12  048  077).  At  the  end  of  the  year 
tho  system  liad"  12  001  935  stations,  or  80(!  188  more  than  in  1919,  and 
a  wire  miloago  of  25  377  404.  The  diiTctora  have  imivaaed  (he  diviili  lul 
to  9  }x;r  eeni.  per  annum  in  order  to  make  substriptions  to  new  stock 
issues  attrattive  under  existing  conditions. 

During  1920  the  connections  to  the  Wvcombe  (Borouoii)  Electric 
Light  &  Power  Comtany's  mains  rose  from  3  181  to  3  .'>19  k\V,  an 
inci'CiVse  of  338  k\V.     The  new  engine,  dynamo  and  boiler  installed  in 

1919  have  resulted  in  further  economy  in  the  generation  of  current,  but 
the  cost  of  labour  and  fuel  increased  greatly.  Including  balance  from 
contracting  business,  the  gross  profit  was  £10  993,  compared  with  £2  845 
in  1919,  and,  after  pajnng  interest  on  debentures,  loan  and  outstanding 
accounts,  also  maldng  provision  for  income  tax.  and  adding  amount 
brought  forward,  tho  balance  was  £11  002.  A  dividend  at  rate  of  7i 
per  cent,  has  been  paid  for  the  year ;  a  sum  of  £5  000  has  been  placed 
to  roserve  for  renewals,  and  £2  500  to  general  reserve,  tho  balance  of 
£412  having  been  carried  forward.  Tho  Klcctricity  Commissionera  have 
authorised  an  inci-ease  in  tlio  maximum  price  to  Is.  per  unit. 

Mr.  .\lfred  R.  Holland,  who  pi-esided  over  the  annual  meeting  of  the 
Llanelly  &  District  Electric  Liohtino  &  Traction  Company,  Ltd., 
last  week,  pointed  out  that  the  year  1920  had  been  one  of  great  difficulty, 
and  congratulated  the  shareholders  on  the  fact  that  the  results  achieved 
had  enabled  the  directors  to  recommend  the  maintenance  of  dividends 
at  the  same  rate  as  in  1919.  The  power  .side  of  the  business  had  con- 
tinued to  develop  very  satisfactorily,  and  many  new  and  important 
consumers  had  been  connt'cted,  some  of  whom  were  alroatly  taking  a 
supply,  and  othei-s  woukl  follow  shortly.  The  public  lighting  contract 
had  been  renewed  for  a  further  period  of  ten  years  from  Jan.  1,  1921, 
at  increased  rates,  and  powers  had  been  obtained  to  increase  the  lighting 
charges.  The  contracts  already  made  were  sufficient  to  employ  fully 
and  profitably  the  new  plant  which  had  been  installed,  and,  given  a 
eturn  to  something  like  normal  condition.s,  the  prospects  were  exceed- 
ngly  good  for  the  supply  of  electricity  in  the  area.  With  the  new  plant 
t  was  possible  to  cllect  economies  in  working  expen.se3,  and  that  would 
be  helped  by  the  decontrol  of  coal.  The  tramway  results  wer'c  adversely 
aiTected  by  the  great  increase  in  wages  antl  cost  of  material,  and  per- 
mission had  been  obtained  to  increase  the  fares.  With  regard  to  capital 
expenditure,  which  up  to  the  present  had  been  dealt  with  mainly  by 
means  of  temporary  loans,  the  directors  had  under  consideration  the 
terms  of  an  issue  of  capital. 

Presiding  over  the  annual  meeting  of  the  British  Aluminittm  Com- 
P.ANY,  Ltd.,  last  week,  Mr.  A.  W.  Tait  said  that  the  trading  profit  for 

1920  was  £373  779,  against  £292  327  in  1919.  He  explained  that  the 
past  year  had  been  exceptional,  particularly  in  the  motor  trade,  which 
was  a  large  user  of  the  metiil,  not  only  in  this  country,  but  throughout 
the  world.  The  year  had  started  with  a  very  strong  demand,  which  in 
the  first  half  could  not  be  met,  but  owing  to  financial  stringency,  caused 
largely  by  over  speculation,  there  was  a  sudden  falling  off  in  business  in 
August  and  September,  and  the  motor  trade  was  placed  in  a  serious 
position  in  consequence  of  the  large  stocks  which  it  was  carrying  and  had 
on  order.  Although  all  their  works  had  been  operated  to  their  full 
capacity  during  the  year  and  a  record  output  obtained,  while  the  sales 
etiecteci  were  the  largest  in  the  history  of  the  company,  it  had  been 
necessary  to  make  radical  alterations  to  meet  the  changed  conditions. 
There  were  signs  that  the  woi-st  period  of  depression  might  shortly  be 
over,  but  it  was  essential  to  be  in  a  position  to  meet  foreign  competition, 
particularly  from  LJermany.  The  fall  in  prices  should  enable  British 
industry  to  compete  successfully  in  the  markets  of  the  world.  When 
the"prcsent  period  of  depression  was  over  trade  should  resume  its  normal 
progress,  and  the  field  for  development  in  their  industry  was  large.  It 
was,  therefore,  necessary  to  look  ahead,  and,  as  the  industry  very  largely 
depended  upon  the  generation  of  electricity  at  the  lowest  possible  figure, 
the  board  had  decided  to  renew  the  demand  for  the  powers  demanded 
in  1918.  The  profits  justified  a  final  dividend  on  the  ordinary  shares, 
making  10  per  cent,  for  the  year. 

The  Folkestone  Electricity  Scpplv  Comp.4.ny,  Ltd.,  reports  that  at 
Dee.  31  last  the  equivalent  of  198  808  8-e.p.  lamps  was  being  supplied, 
an  increase  of  10  981  8-c.p.  over  1919,  being  the  largest  increase  in  any 
year  since  the  incorporation  of  the  company.  Including  the  receipts 
from  hired  installations,  the  profit  was  £14  914,  an  increase  of  £011. 
With  £939  brought  forward  and  interests  on  investments.  &c.,  and  after 
deducting  interest  on  debenture  stock  and  bank  overdraft  and  dividend 
on  preference  shares,  the  balance  is  £10  226.  The  directors  have  carried 
£7  019  to  depreciation  fund,  and  they  recommend  payment  of  a  dividend 
at  the  rate  of  4J  per  cent,  (less  tax)  on  the  ordinary  shares  for  the  year, 
which  will  require  £2  375,  lea\nng  £832  to  carrj'  forward.  N^otiations 
have  been  entered  into  with  the  Air  Ministry  for  the  supply  of  current 
to  the  Hawkinge  Aerodrome,  a  contract  has  been  prepared  in  connection 
with  the  public  lighting  of  Cheriton.  and  other  contracts  are  being 
negotiated,  in  addition  to  substantial  increases  made  from  thime  to 
time  in  connection  with  ordinary  private  supplies.  To  cope  with  these 
demands  it  is  necesasry  to  lay  down  further  plant,  which  will  entail  a 
con.siderable  expenditure.  The  shareholdei-s  will  therefore  be  asked  to 
pass  a  resolution  authorising  the  directors  to  raise  an  additional  sum 
of  £50  000  over  and  above  the  present  issue  sanctioned  of  £100  000 

For  the  year  1920  the  profit  of  the  Metropolitan-Vickebs  Elec- 
trical Company,  Ltd.  (including  £51  089  from  1919),  was  £359  580, 
and  this  has  been  appropriated  as  follows  :  To  special  depreciation  of 
plant,   &e.,  £35  000,  general  reserve  £100  000,   dividend  on   preference 


and  ordinary  shares  at  8  per  cent,  and  121  per  cent,  respectively,  less 
tax,  £105  750,  balance  carried  forward  £58  824.  Notwithstanding  the 
dillicultics  attendant  on  production  during  the  ])eriod,  the  directors  arc 
pleased  to  be  able  to  pre.sent  an  improved  jKisition  as  compared  with 
the  previinis  year.  During  the  year  32  800  preference  shares  were 
converted  into  05  732  ordinary  shares,  and  an  application  for  a  quotation 
of  the  latter  is  bi'fore  the  Stock  Exchange.  The  total  conversions  to 
Dec.  31,  1920,  amount  to  42  952  preference  shares  into  85  904  ordinary 
shares.  The  directors  regret  to  announce  the  resignation  of  Sir  E.  \'. 
llilcy,  whose  co-operation  has  been  of  great  value  to  the  company,  and 
they  have  elected  Sir  Francis  H.  Barker  to  the  vacant  position  of  vice- 
ihairman.  Sir  Vincent  (halliard.  D.L.,  has  been  appointed  to  fill  the 
v<acant  seat  on  the  board. 

At  the  annual  meeting  of  the  British  Engine,  Boiler  &  Electrical 
In.surance  Company,  Ltd.,  last  week,  the  chairman  (Mr.  K.  C.  I^ong- 
ri<lgc)  said  tliat  the  volume  of  business  undertaken  last  year  exceeded 
all  previous  figures.  The  premiums  and  fees  amounted  to  £290  799, 
against  £208  970  in  1919,  and  the  growth  was  well  spread  as  between 
insurances  on  eU'ctrical  plant,  boilers  engines,  lifts,  cranes  and  special  in- 
s]ieclion  work.  Expenditure  had  progressed  more  rapidly  than  receipts, 
with  the  disajjpointing  result  that  for  the  sixth  j'car  in  succession  there 
had  been  a  shrinkage  in  the  ratio  of  trading  profit,  which  had  fallen 
from  15-5  in  1914  to"4-8  per  cent,  in  1920.  The  charges  had  necessarily 
been  increased  with  a  view  to  recovering  the  enhanced  working  costs. 
Examining  the  reasons  leading  to  the  expenses  exceeding  anticipa- 
tions, the  Chairman  stated  that  in  the  early  part  of  last  year  wages 
were  raised  substantially  in  various  engineering  trades,  thus  further 
advancing  the  coat  of  repaii-s.  whilst  the  cost  of  additional  remunera- 
tion to  the  Company's  staff  had  been  substantial.  Other  causes  had  also 
contributed.  During  the  warthe  rationingof  metal  and  other  difficulties 
experienced  in  obtaining  new  boilers  resulted  in  many  discarded  boilers 
being  repaired  and  brought  into  use  again,  &c.  In  other  classes  of 
plant,  particularly  engines,  the  Company  had  also  been  affected  by  the 
pressure  of  economic  conditions  upon  plant  owners.  Maintenance  work 
had  been  postponed,  breakdowns  had  occurred  which  could  have  been 
prevented,  and  the  Company  had  been  obliged  to  pay  for  losses  which 
would  not  have  happened  under  normal  conditions. 

During  the  year  there  had  been  some  particularly  heavy  losses  caused 
through  the  breakdown  of  large  generating  machines  in  public  electricity 
supply  stations,  sometimes  at  the  steam  end  and  sometimes  at  the 
electrical  end,  and  an  accident  in  the  London  area  involving  a  break-up 
of  the  generator,  a  piece  of  which  was  flung  across  the  Thames,  un- 
fortunately killing  a  man,  proved  that  generators  were  not  immune 
from  mechanical  damage,  whilst,  of  course,  the  risk  of  damage  from 
electrical  causes  was  material.  There  was  a  readier  disposition  on  the 
part  of  public  authorities  to  insure  against  such  losses.  That,  no 
doubt,  reflected  the  stringent  financial  situation  and  recognition  of 
the  fact  that  repairs  to  such  machines,  which  to  a  large  extent  must 
necessarily  be  paid  for  at  overtime  rates,  cost  three  or  four  times  as 
much  as  in  pre-war  days.  An  echo  of  the  war  was  found  in  the  fact 
that  a  number  of  German  submarine  engines  were  now  being  used  on 
land,  and  some  of  them  h.ad  been  submitted  to  the  Company.  Whilst 
those  engines  were  no  doubt  well  suited  for  the  purposes  for  which 
they  were  intended,  they  had  not  commended  themselves  to  the  Company 
for  work  on  land,  and  it  was  felt  undesirable  to  accept  them.  The 
continued  expansion  in  the  use  of  electrical  machines  had  led  them  to 
arrange  for  the  Company's  Scotch  electrical  business  to  be  controlled 
from  Glasgow.  Similar  arrangements  were  made  in  London  a  few 
years  ago  for  handling  the  electrical  business  in  the  South  of  England. 
In  both  Glasgow  and  London  as  well  as  in  Manchester  and  Birmingham, 
their  subsidiary  Company,  British  Electrical  Repairs,  Ltd.,  had  large 
workshops  for  carrying  out  repairs  to  electrical  machines. 

Ne-^v  Companies. 

The  following  list  is  compiled  from  information  supplied  by  Messrs. 
Jordan  &  Sons,  Ltd.,  company  registration  agents.  Chancery-lane, 
London,  W.C.2  :  — 

H.  C.  BAGSHAW  &  COMPANY,  LTD.  (173  954)— Reg.  March  30, 
capital  £1.000  in  985  £1  ordinary  and  300  Is.  founders'  shares,  to  carry 
on  business  of  mechanical,  motor,  electrical  and  general  engineers. 
Directors  :  Florence  M.  Bagshaw,  L.  Norbury  and  C.  E.  Warren-Roberts. 
Reg.  oflice  :    4,  Chorlton-street,  Manchester.     (Private  company.) 

CLEMENT-VICKERS,  LTD.  (173  851)— Reg.  March  23,  capital  £1  000 
in  £1  shares,  to  carry  on  business  of  mechanical  and  electrical  engineers. 
Directors  :  C.  J.  Wyke  and  G.  B.  Vickers.  Reg.  office  :  10,  Corporation- 
street,  Manchester. 

EMERGO  ECONOMIC  LAMP  COMPANY,  LTD.  (173  880)— Reg.  March  24, 
capital  £1  doo  in  £1  sliarcs.  to  carry  on  business  of  dealers  and  manufac- 
turers of  electric  lamjis  and  electric  fittings.  Directors  :  H.  R.  Prosser, 
E.  T.  Pheils,  W.  S.  MctUng,  E.  T.  Cruise  and  H.  L.  Denston.  Reg.  office  : 
45.  Newhall-strcet,  Birmingham.     (Private  company.) 

GUY  V.  LAYCOCK,  LTD.     (173  770). — R«g.  March  18,  capital  £10  000 
in  £1  shares,  to  acquire  and  carry  on  business  of  electricians  and  else 
tricsd  engineers  and  merchants.     Directors  :    Beatrice  S.  Laycoek,  H.  i 
Ripley  and  W.  H.  Laycoek.      Reg.  office  :    12,  Cloth  Hall-street,  Hud. 
dersfield. 

M.  E.  C.  ELECTRICAL  COMPANY,  LTD.  (173  800)— Reg.  March  19, 
capital  £1  000  in  £1  shares,  to  carry  on  business  of  electrical  and  mecha- 
nical engineers.  Directors  :  H.  F.  Collier.  I.  F.  Milne  and  F.  Westwood. 
Reg.  office  :    9,  .Stoney-lane,  Birmingham. 
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OSCILLOSCOPE  SYNDICATE,  LTD.  (173  846) — Reg.  March  22,  capital 
£3  0(10  ill  il  shares,  to  carry  on  business  of  engineers  and  scientific  in- 
strtment  makers.  Directors  :  A.  .J.  H.  Elversch  and  H.  H.  M.  Thomas. 
Reg.  office  :   9,  Qualitj--court,  Chancery-lane,  W.C.2. 

F.  PATRICK,  LTD  (173  90o)— Reg.  March  24,  capital  £15  000  in 
£1  shares,  to  carry  on  biisuiess  of  electrical,  mechanical  and  general 
engineers.  Directors  :  F.  Patrick  (26,  Delph-lane,  Leeds)  and  T.  H. 
Breed.     (Private  company.) 

REGAN,  BENNETT  &  COMPANY,  LTD,  (173  779).— Reg.  March  18. 
capital  £5  000  in  2  000  10  per  cent.  £1  cum.  pref.  and  60  000  Is.  ord- 
shares,  to  carry  on  business  of  electrical  and  mechanical  engineers' 
Directors  :  J.  W.  Regan,  W.  H.  Bennett  and  A.  .J.  Marten.  Reg,  office  : 
32,  Charing  Cross.  Whit<'hall,  S.W.I. 

BELYA-BELL  BURGLAR  &  FIRE  ALARM  COMPANY,  LTD.  (173  780).— 
capital  £1  OOO  in  £1  shares,  to  manufacture  and  fit  burglar  and  fire  alarms. 
Directors  :  H.  .J.  Tibbies,  F.  ^'.  Gunn  and  M.  Gunn.  Reg.  office  :  804, 
Coleman-street,  E.C.2, 

WESTMINSTER  COACH  WORKS,  LTD.  (173  874)— Reg.  March  23, 
capital  £3  000  in  £1  ordinary  shares,  to  acc^uire  and  carry  on  business  of 
mechanical  and  electrical  engineers.  First  directors  :  A.  T.  Holsteinson 
(1,  Craven-mansions,  Craven-terrace,  Hyde  Park,  W.2.). 


Forty  Years  Ago. 

(The  Electrician,  April  16,  1881.) 

Personal. — Prof.  W.  E.  Ayrton  and  Dr.  Alder  Wright  are  to  be 
elected  Fellows  of  the  Royal  Society  in  June  ne.xt. 

The  First  Atlantic  Cable  Company. — The  10th  of  March  last  was 
the  twentj'-seventh  anniversary  of  the  organisation  of  the  first  Atlantic 
company. — Operator. 

Electric  Light  at  the  Building  Exhibition. — Messrs.  WeUs  & 
Company  are  exhibiting  the  .Jablochkoff  system  of  electric  lighting  at 
their  stalls  at  the  above  exhibition  in  the  Agricultural  Hall. 

Electric  Lighting  for  Theatres. — Roused  by  the  recent  lamentable 
accident  at  Nice,  the  cjuestion  of  introducing  the  electric  light  into 
theatres  instead  of  gas  is  the  subject  of  a  good  deal  of  discussion  amongst 
our  neighbours  on  the  other  side  of  the  Channel  just  now. 

Experiments  on  M.agnetic  Coercive  Force. — Dr.  Kulp  magne- 
tises iron  and  steel  rods  in  spirals,  which  he  opens  before  taking  out  the 
rods.  On  percussion,  the  penuanent  magnetism  of  the  rods  is  partly 
increased,  partly  diminished  and  partly  inverted.  A  series  of  induced 
currents  arise  in  the  rods  on  opening  the  spiral,  which  is  explained  by 
their  having  been  exposed  to  magnetising  forces  in  alternating  directions. 
— Weidemann's  Bieblnttcr. 


Benn  Brothers  Joarnals. 


Some  Features  of  the  Current  Issues. 

"  The  Cabinet  Maker." — ^"  Complimentary  Luncheon  to  Sir  .John 
Benn  "  ;  "  Annual  Dinner  of  the  Nottingham  Centre  of  the  National 
Federation  of  the  Furniture  Trades  "  ;   and  "  The  Building  Exhibition," 

"  Chemical  Age." — "  The  Working  of  the  German  Reparation  Act  "  ; 
"  World's  Petroleum  Supplies  "  ;  and  "  New  Teclmological  Applications 
of  Old  Reactions." 

"  Farm  and  Home "  (Special  Dairy  Number). — "  British  Dairy 
Cattle,"  by  Prof.  James  Long  ;  "  National  Institute  for  Research  in 
Dairying  "  ;   and  "  Utensils  in  Practical  Dairying,"  by  Dora  Saker. 

"  The  Fruit-Grower." — "  Railways  and  Road  Transport  "  ;  ''  State 
Assisted  Horticulture";  and  "  Supply  of  Potatoes." 

"  The  Gas  World." — ^"  Examination  of  the  New  Method  of  Charging 
for  Gas,"  by  George  Braidwood  ;  "  The  Gas  Mantle  as  a  Key  Industry  "  ; 
and  "  The  Coal  Miners  and  the  Gas  Industry," 

"  The  Hardware  Trade  Journal." — "  Ironmongers  and  Small  Re- 
pairs "  ;  "  Hardware  at  the  Building  Trades  Exhibition  "  ;  and 
"  Internal  Stresses  in  Brass  Tubes," 

"  Aeronautics." — "  The  Design  of  Long  Struts  Exposed  to  the  Air," 
by  John  Case,  M.A.,  A.F.R.Ae.S.  ;  and  "  The  Artificial  Control  of 
Weather,"  by  Sir  Napier  Shaw,  F.R.S. 


Prices  of  Metals, 

CoppRT^ 

Best  selected per  ton 

Electro  Wirebars      ,..       ,, 

H.C.  wire,  basis    per  lb. 

Sheet 

Phosphor  Bronze  Wire  [Telephone)— 
Phosphor-bronze 

wire,  basis    , 

Brass  60/40— 

Rod,  basis    „ 

Sheet,  basis   „ 

Wire,  basis  „ 

Pig  Iron — 

Cleveland  Warrants    .    per  ton 
Galvanised         steel 

wire,basis  8  SWG  „ 

Lead  Pig — 

English     „ 

Foreign  or  Colonial  ...       „ 

Tin- 
Ingot  „ 

Wire,  basis  per  lb. 

Salammoniac. — Per  cwt.  75s. -70s, 
Sulphur  (Flowers),— Ton  £13  lOs, 
„      (RoU-Brimstone). — Per  ton 
£12  10s. 
Sulphuric    Acid    (Pyrites,   168)°, — 
Per  ton,  £9  17s,  6d, 
Rubber. — Para  fine,  lid,;  plan  tat: 
The  metal  prices  are  supplied  by 
Ltd, 


Ghemlcals,  &c. 

Tuesday,  April  12. 


Price. 
£70  10     0 
£74     0     0 

Os.  lUd. 

Is.  OJd. 


Inc. 
£10     0 
£0  10     0 

Os.  T^d, 


Dec. 


Is.     3id.       Os.,  Ad. 


Os. 
Is. 
Is. 

8Jd. 

Id. 

Id. 

— 

Os.  ^d. 
Os.  id. 

£6 

5  0 

— 

£1  10 

0 

£26 

0  0 

— 

£3  0 

0 

£22 
£20 

5  0 
15  0 

£1  10 
£1  7 

0 
6 

— 

£163     5    0     £9     0    0        — 
2s.     3id.     Os.     IJd.         — 


Copper  Sulphate. — Per  ton  £32  lOs. 
Boric  Acid    (Crystals). — Per    ton 

£7*4. 
Sodium  Bichromate. — Per  lb.  7id. 
Sodium  Chlorate. — Per  lb.  5d. 


ion  1st  latex,  Hid.  lb. 

British  Insulated  &  Helsby  Cables, 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  ai  8,  Bomverie  Street,  London,  E.C.  i.  Telegrams  : 
Benbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  ammm 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Mtnager.  Advertise- 
ment  copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 


Arrangements  for  the  Week. 

FRIDAY,  April  15th  (to-day). 

Institution  of  Civil  Engineers — Student.s'  Meeting. 
6.30  p.m.     At  Great  George-street,  London,  S.W.     Paper  on  "  The 
IncreasedEfficiency  of  the  Locomotive,"  by  Mr.  E.  A.  Phillipson. 
Institute  of  Metals — Sheffield  Local  Section. 
7.30  p.m.     At  the  University,  St.  George's-square,  Sheffield.    Paper 
on  '■  A  Non-Ferrous  Electric  Furnace,"  by  Mr.  H.  A.  Greaves. 
North-East  Coast  Institution  of  Engineers  and  Shipbuilders. 
7.30  p.m.     At  the  Literary  and  Philosophical  Society,  Westgate- 
load,  Newcastle-on-Tyne.     Paper  on  "  The  Causes  of  Detona- 
tion in  Internal  Combustion  Engines,"  by  Mr.  H.  T.  Tizard. 
Junior  Institution  of  Engineers. 
Sp.m.     At  Caxton  Hall,  London,  S.W.     Paper  on  "  The  Metering 
of  Steam,"  by  Mr,  C.  R.  Sams. 

MONDAY,  April   ISth. 

Royal  Society  of  Arts. 
8  p.m.     At  John-street,  Adelphi,  London,  W.C.     Cantor  Lecture  on 
"  Recent  Applications  of  the  Spectroscope  and  the  Spectro- 
photometer to   Science   and   Industi-y,"    by   Dr.   S.   J.   Lewis. 
Lecture  II.) 

TUESDAY.  April   19th 

Institution  of  Electrical  Engineers. — North-Westbrn  Centre. 
7.30  p.m.     At  the  Albion  Hotel,  Piccadilly,  Manchester.     Smoking 
Concert. 
Institution  of  Electrical  Engineers. — South  Midland 
Centre. — Students'  Section. 
7.30  p.m.     At  the  Univei-sity,  Edmund-street,  Birmingham.  Address 
by  Mr.  F.  Forrest,  followed  by  Annual  General  Meeting, 

WEDNESDAY,  April  20th. 

Institute  of  Costs  and  Works  Accountants, 

7  p.m.     At  the  Institute  of  Chartered  Patent  Agents,  Staple  Inn 

Buildings,  Holborn,  London,  W.C.  Lecture  on  "  The  Work 
in  Progress  Account  ;  an  Essential  Feature  in  Modem  Costing," 
by  Mr.  R.  Stelling. 

THURSDAY,  April  21st. 

Rontgen    Society'. 

8  15    p.m. — At    University    College,    Gower-street,    London,    W.C. 

Paper  on  "'  A  New  Form  of  Stereo-fluoroscope,"  by  Prof,  A.  M. 
Tjnidall  and  Mr.  E.  G.  Hill. 

FRIDAY,  April  22nd. 

Phy'Sical  Society. 
5  p.m.  At  the  Imperial  College  of  Science,  S.  Kensington,  London. 
S.W.  Papers  on  "  The  Effect  of  Viscosity  on  the  Flow  Through 
an  Orifice,"  by  Mr.  W.  N.  Bond  ;  "  The  Viscosity  of  Water  at 
Low  Rates  of  Shear,"  by  Dr.  A.  CJriffiths  and  Constance  H. 
Griffiths  ;  "  A  Method  of  Measuring  Frequencies,"  by  Mr.  G.  F. 
Partridge  and  B.  S.  Smith. 

Institution  of  Mechanical  Engineers. 
G  p.m.     At  Storey's-gate,  London,  S.W.     Paper  on  "  Limit  Gaug- 
ing," by  Sir  Richard  T.  Glazebrook,  K.C.B.,  F.R.S. 
Technical  Inspection  Association. 
7.30  p.m.     At   the   Royal   Society  of   Arts,    John-street,   Adelphi, 
London,  W.C.     Lecture  on  "  Physical  Properties  of  Clay,"  by 
Mr.  A.  S.  E.  Ackermann. 

Junior  In.stitution  of  Engineers. 
S  p.m.     At  Caxton  Hall,  London,  S.W.     Lecturette  on  "  Construc- 
tion and  Working  of  Marine  Water-tight  Doors,"  by  Mr.  H.  P. 
H.  Anderson. 
FiNSBURY  Technical  College  Old  Students'  Association. 

8  p.m.     At  Anderton's  Hotel,  Fleet-street,  London,  E.C.     Annual 

Smoking  Concert. 

RoY'AL  Institution. 

9  p.m.     At  Albemarle-street,  London,  W.     Discourse  on  "  Electro- 

Synthesis  in  Organic  Chemistry,"  by  Sir  James  Walker,  F.R.S. 
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Notes. 


The  First  Joint  Electricity  Authority. 

The  first  Joint  Electricity  Authority  lias  been  formed.  For. 
as  we  go  to  press,  we  are  gratified  to  learn  that  the  Electricity 
Commissioners  have  come  to  the  conclusion  that  there  should 
he  one  Joint  Electricity  Authority  for  the  whole  of  the  Mersey 
and  West  Lancashire  area,  though  for  a  few  years  a  separate 
committee  will  be  established  for  working  the  AVirral  penin- 
sula. Some  small  additions  have  been  made  to  the  area  of  the 
district  as  provisionally  determined  and  arrangements  are 
outlined  for  making  full  use  of  the  generating  plant  of  the 
Mersey  Power  Company  and  for  linking  up  the  areas  of  the 
Wirral  Committee  and  of  the  Company.  A  capital  station 
is  to  be  built  in  the  neighbourhood  of  Liverpool  and  the 
erection  of  a  transmission  system  connecting  it  with  Liverpool, 
Bootle,  Prescot,  and  St.  Helens  is  to  be  the  immediate  duty  of 
the  new  authority.  We  give  elsewhere  details  of  the  decision 
of  the  Commis.sioners  and  of  the  provisions  of  the  proposed 
Draft  Order  which  is  to  be  jirepared.  We  shall  refer  to  the 
matter  more  fullv  in  r)ur  ne.vt  issue. 


The  Fundamentals  of  the  Coal  Dispute. 

The  general  relief  at  the  decision  of  the  railway  and  transport 
workers  unions  not  to  support  the  miners  by  striking  has  some- 
what naturally  obscured  the  fact  that  the  coal  industry 
remained,  and  still  remains  at  the  time  of  going  to  press,  at  a 
standstill.  It  is  true  we  have  esca])ed  national  disaster,  but 
we  are  still  faced  with  a  condition  of  things  which  cannot  fail 
to  do  irremediable  harm  to  our  trade  and  industry.  Among 
much  loose  talk  about  key  industries  we  are  liable  to  forget 
that  the  master  key  industry  of  all  our  key  industries  is  coal. 
\\  e  not  only  export  it,  or  used  to  export  it,  as  raw  material,  but 
because  our  supplies  were  cheap  and  amjjle  we  were  also  able 
to  export  finished  and  semi-finished  articles,  especially  iron 
and  steel  and  textile  goods,  which  depend  on  its  employment 
for  their  production.  There  are  some  who  find  comfort  in  the 
present  crisis  in  the  supposition. that  if'we  cannot  obtain  cheap 
<'>al  from  our  own  fields  we  can  import  it  from  abroad,  but  this 


supposition  loses  sight  of  the  fact  that  ultimately  we  only 
pay  for  goods  with  goods  and  that  in  the  limit  we  should 
simply  become  factors,  a  position  which,  if  it  were  permanently 
possible,  would  be  a  great  declension  from  our  once  proud 
place  in  the  ranks  of  trading  nations.  The  one  bright  spot  in 
the  present  state  of  affairs  is  that  what  has  happened  may 
teach  us  to  use  our  fuel  more  economically  than  we  have  done 
in  the  past,  to  explore  every  method  for  improving  .steam- 
raising  and  generating  plant  and  to  block  every  channel 
whereby  waste  occurs.  In  all  these  directions  the  electrical 
industry  should  be  able  to  help  the  nation  and  the  nation  the 
industry. 


The  Need  for  Saner  Councils. 

As  regards  the  dispute  itself,  the  rapidly  moving  events  of 
last  week  tended  to  illuminate  many  of  the  dark  and  tortuous 
ways  which  were  being  followed  by  all  the  parties  concerned. 
They  showed  that  the  Government  might  have  been  more 
conciliatory,  that  the  mine  owners  case  could  not  stand  the  full 
stress  of  close  examination  and  that  while  the  miners  talked 
publicly  about  wages,  on  which  question  they  have  had  a  good 
deal  of  public  sympathy,  in  private  they  continued  to  press  for 
nationalisation  in  one  or  other  of  its  numerous  guises.  As  we 
write  the  leaders  have  temjiorarily  abdicated  leadership,  and 
are  consulting  with  their  supporters  as  to  whether  the  joint 
offer  of  the  Government  and  mine  owners  of  a  temporary  wages 
settlement  should  be  accepted  or  whether  the  full  demands  for 
a  national  wages  board  and  a  national  pool  should  continue  to 
be  pressed.  Events  go  to  show  that  the  more  vocal  elements 
still  insist  that  the  latter  course  should  be  pursued.  Never- 
theless, we  sincerely  hope  that  by  the  time  this  Note  is  published 
saner  councils  will  have  prevailed.  The  miners  are  now  fighting 
what  can  only  be  a  losing  fight  against  the  full  .strength  of  the 
nation.  But  while  they  can  only  lose,  as  in  most  battles,  those 
who  win  will  suffer  almost  as  much  as  those  who  are  beaten. 
A  settlement,  which  while  being  fair  to  all  parties  shall  also  be 
durable,  is  urgently  requiredin  these  ever-recurring  disputes  in 
every  industry,  and  especially  in  the  mining  industry.  For  they 
prevent  any  real  recovery  of  trade  and  are  gradually  sapping 
the  resources  of  the  nation  in  a  way  which  will  be  most  severely 
felt  by  those  who  would  benefit  most  from  improved  conditions. 
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A  Chester  Fallacy. 

When  laymen  start  to  interfere  with  the  technicalities  of 
electricity  supply  there  is  often  cause  for  cynical  laughter. 
About  a  year  ago  a  man  fra"  Sheffield  wanted,  for  obscure 
reasons  of  his  own,  to  charge  large  power  consumers  at  the 
lighting  rate.  Now  we  have  a  Mr.  Alan  Williams,  of  Chester, 
objecting  to  the  installation  of  additional  plant  because  a 
difference  between  maximum  load  and  plant  capacity  occurs 
only  during  two  months  t)f  the  year.  This  in  spite  of  the  fact 
that  there  is  a  waiting  list  amounting  to  some  400  kW,  and  that 
new  industries  now  being  started  in  Chester  and  its  neigh- 
bourhood warrant  a  progressive  policy  being  adopted.  To 
deal  with  the  increased  demand  it  is  estimated  that  about 
1  000  kW  of  extra  generating  plant  is  required  and  the  best 
uiothod  of  obtaining  it  seems  to  be  to  link  up  with  the  War 
Office  factory  at  Queens  Ferry,  where  a  5  500  kW  plant  is  in- 
stalled. An  argument  in  favour  of  this  course  is  that  the 
necessary  interlinking  mains  will  eventually  be  .suitable  for 
employment  in  connection  with  the  North  Wales  and 
Chester  eleetricitv  district. 


The  Independent  Expert. 

Mr.  Alan  Williams'  suggestion  for  meeting  the  situation, 
so  far  as  it  comprises  anything  more  than  the  apjJointment 
of  the  usual  '"  independent  expert  of  repute,"  seems  to  bs  to 
install  extra  plant  kilowatt  by  kilowatt  as  the  immediate  de- 
mand requires.  In  these  days  of  economy  this  method  has 
a  certain  fascination,  but  we  feel  sure  that  the  first  thing  that 
Mr.  Williams'  independent  expert  would  tell  him  is  that  it 
is  not  economical.  The  Electricity  Committee  are  in  fact 
to  be  congratulated  on  adojjting  a  scheme  which  will  enable 
the  interregnum  period  to  be  pa.ssed  with  the  minimum  of 
expenditure.  The  one  drawback  to  it  is  that  the  War  Ofi&ce 
may  not  be  able  to  continue  supply  for  more  than  three 
years.  But  by  that  time  we  hope  that  the  Joint  Electricity 
Authority  will  be  in  working  order. 


Water  Power  and  Heat  Accumulation. 

Fuel  problems  in  Switzerland  have  to  be  regarded  from  a 
different  point  of  view  from  that  usual  in  this  country.  Here 
coal  is  (or  %vas)  abundant  and  cheap,  there  it  is  scanty  and  ex- 
pensive. On  the  other  hand,  in  Switzerland  there  is  plenty  of 
water  power,  and  it  is  not,  therefore,  surpri.sing  that  the  possi- 
bilities of  using  electric  heating  for  operations  which  we  still 
consider  outside  its  range  are  there  being  seriously  considered. 
Some  of  these  depend  on  the  accumulation  of  heat  by  steam 
or  hot  water,  but  in  a  Paper  read  recently  before  the  Swiss 
Society  of  Engineers  M.  Paul  Beuttner  described  an  electrical 
method  of  effecting  the  same  purpose.  He  uses  a  stove  which 
is  electrically  heated  for  1.5  hours  a  day,  that  is  continuously 
except  during  the  lighting  period.  This  allows  meals  to  be 
cooked  at  any  time  in  spite  of  the  fact  that  the  rate  of  current 
consumption  is  small.  For  instance,  in  a  particular  test  on 
cooking  the  meals  of  a  large  family  it  was  found  that  the  break- 
fast consumed  0-87  kWh.  the  midday  meal  3  kWh,  the  evening 
meal  1-95  kWh,  while  6-50  kWh  went  in  what  is  described  as 
"'  losses." 


The  Development  of  High-Load  Factor  Appliances. 

These  "  losses  "  apparently  go  in  heating  the  washing-up 
water  so  that  a  satisfactory  electrical  service  is  obtained  with 
a  demand  of  0-8  kW,  lasting  15  hours,  or  at  a  cost  in  Zurich 
of  0-79  fr.  a  day  as  against  1-25  fr.  for  the  same  amount  of 
energy  used  for  cooking  in  the  ordinary  way.  Where  a  special 
night  rate  of  003  fr.  per  unit  is  available  the  cost  is  further 


reduced  to  0-45  fr.  These  stoves,  which  are  heated  by  rod.s. 
of  silicium  carbonate,  function  equally  well  with  coal 
or  wood,  and  are  being  largely  used  in  the  baking  indu.stry. 
This  is  evidence  that  a  great  deal  more  might  be  done 
than  is  being  done  in  this  country  in  the  use  of  high-load 
factor  appliances,  proper  care  being  taken  to  insure  their 
removal  fr6m  the  circuit  during  peak  load.  It  would  be 
interesting  to  know  what  switching  arrangements  are  being 
used  in  Switzerland  for  that  purpose,  but  Mr.  Beuttner  i.«. 
silent  on  that  point. 


Pride  Goeth  Before  a  Fall. 

Wallasey  seems  determined  to  keep  in  the  public  eye.  A 
little  while  ago  its  local  magnates  were  protesting  that  its 
electrical  situation  would  be  much  better  and  brighter  if  it 
were  not  included  in  the  West  Lancashire  district.  Unfor- 
tunately, facts  are  stubborn  things  and  certain  recent  hap- 
penings have  somewhat  cynically  gone  to  prove  that  if  there 
is  one  thing  that  the  local  electricity  undertaking  really  want& 
it  is  a  little  more  supervision.  In  a  report  on  the  undertaking 
which  was  recently  con.sidered  at  a  meeting  of  the  Town 
Council  guarded  references  are  made  to  "  grave  neglect  and 
disregard  of  duty  by  the  staff,"  "lack  of  projier  and  efficient 
supervision  of  the  station  and  staff  "  and  to  "  corrosion  of  an 
abnormal  character  affecting  the  efficiency  of  the  plant." 
This  sort  of  thing  is,  fortunately,  very  rare  in  the  electricity 
supply  world,  and  this  example  of  regrettable  neglect  is, 
therefore,  thrown  into  greater  relief  than  would  otherwise  be 
the  case.  The  war,  of  course,  is  made  responsible  for  some  of 
the  trouble.  But  the  war  hardly  explains  why  no  attempt 
was  made  to  repair  certain  defects  in  the  pumps  which  became 
apparent  in  the  early  part  of  last  year  or  why  no  action  was 
taken  when  these  pumps  again  gave  trouble  in  July.  No 
spare  pump  equipment  was  provided,  as  it  should  have  been, 
with  the  result  that  when  the  inevitable  breakdown  occurred 
reserves  were  lacking.  Matters  were  not  imiiroved  by  the  w^ay 
the  original  pumping  plant  was  installed,  the  natural  result 
being  that  proper  examinations  of  its  working  condition  was 
not  made. 


Proposals  for  Reorganisation. 

To  cure  the  state  of  things  which  this  report  discloses  it  is 
now  p)roposed  to  reorganise  the  staff  at  the  generating  station, 
to  provide  office  accommodation  for  the  station  suiJerintendent, 
to  make  the  electrical  engineer  reside  in  the  borough,  to  call  in 
an  expert,  to  investigate  the  primary  cause  of  the  corrosion, 
periodically  to  open  up  the  boiler  feed  pumps  for  inspection 
and  to  install  these  pumps  where  they  can  be  easily  examined 
and  dismantled.  This,  of  course,  is  all  very  right  and  proper; 
but  it  is  nevertheless  an  excellent  example  of  the  well-known 
proverb  about  closing  the  stable  door.  But  one  thing  is  not 
disclosed.  It  would  be  most  interesting  to  know  how  far  the 
neglect  of  duty  at  Wallasey — for  it  is  nothing  else — was  caused 
by  inadequate  remuneration  of  the  staff.  Without  adequate 
remuneration  men  of  the  right  sort  cannot  be  obtained  to 
carry  out  the  important  work  of  supervising  our  electricity 
supply  stations,  and  while  at  inadequate  remuneration  the 
wrong  sort  may  be  obtained,  to  employ  them  is  in  vulgar  phrase 
asking  for  trouble.  We  do  not  suggest  that  this  is  the  reason 
for  what  happened  at  Wallasey,  but  we  are  a  little  curious. 


T.U.  Ban  on  Non-Union  Wiring. 

The  ways  of  some  Trades  Unions  are  past  finding  out. 
An  example  of  this  is  the  case,  of  which  several  have  recently 
occurred,  of  a  trade  unionist  official  endeavouring  to  prevent 
electricity  undertakers  from  giving  a  supply  to  premises  on 
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the  firouiul  tluit  tlicv  havo  been  wired  hy  iiim-uuidii  lalmur. 
It  is  scarct'ly  necessary  to  point  out  that  undertakers  cannot 
refuse  a  supply  because  the  wiring  lias  been  executed  by  non- 
unionists,  or,  if  they  do,  they  can  be  compelled  to  fulfil  their 
statutory  obligations  by  legal  process.  If  the  installation 
satisfies  the  ordinary  tests  api)lie(l  by  the  sui)ply  authority, 
and  provided  the  conditions  laid  down  by  Sec.  18  and  19  of 
the  Electric  Lighting  Act  of  1882  and  by  Section  27  of  the 
Schedule  to  the  Electric  Lighting  (Clauses)  Act  of  1899  are 
<-oinplied  with,  there  is  no  option  in  the  matter.  A  case  of 
this  sort  has  just  occurred  at  Hackney,  but  as  the  matter  is 
sttb  judice  we  refrain  from  any  comment,  except  to  state  the 
facts.  A  would-be  consumer  made  formal  application  foi' 
a  supply  of  electricity  to  the  Council.  Apparently,  a  master- 
man  was  engaged  to  do  the  wiring,  but  during  the  [)rogress  of 
the  work  a  shop  steward  from  the  Council's  elei'tricity  Depart- 
ment called  and  aski'd  for  his"  Union  ticket."  As  the  master 
man  did  not  belong  to  the  Union  he  was  informed  that  the 
Council's  men  would  refuse  to  connect  the  premises,  and  tha>: 
decision  is  stated  to  have  been  confirmed  by  the  borough 
electrical  engineer.  A  summons  has  now  been  granted 
against  the  Council  and  we  await  the  result  with  interest. 


'I'liis  is  distiiietiv  unfortunate,  but  the  basis  of  the  trouble 
may,  no  doubt,  be  attributed  to  suspicion  and  jealousy  due 
to  trade  rivalry.  However,  it  shows  the  need  for  free  and 
unrestricted  cable  communication  between  countries. 


American  Cable  Companies, 

I.\  these  days  of  alarms  and  excursions  about  international 
communication  it  is  interesting  to  note  ^that  both  British 
and  American  cable  companies  enjoyed  exceptional  prosperity 
during  the  w-ar.  Greatly  increased  traffic  receipts  enabled 
higher  dividends  to  be  paid  and  there  is  not  lacking  e\'idence 
that  this  happy  state  of  aSairs  will  continue.  Judging  by 
the  report  of  the  Mackay  companies,  which  are  proxnding 
additional  cable-repairing  ships  and  are  projecting  extensions 
when  o])portunity  serves,  there  seems  to  be  no  fear  of  the 
effects  of  competition  by  wireless  telegraphy.  The  inter- 
national cable  situation  is  also  referred  to  in  the  report,  as 
are  the  views  and  claims  of  the  President,  Mr.  Clarexce 
H.  Mack.iw,  on  the  disposal  of  the  e.x-German  cables.  We 
dealt  with  this  subject  at  some  length  in  a  recent  issue  when 
we  urged  a  careful  and  impartial  investigation  of  the 
situation,  and  pointed  out  that  there  was  really  no  precedent 
to  appeal  to  for  guidance  in  the  matter.  The  thing  most 
like  a  precedent  of  which  we  are  aware  of  is  the  claim  of 
the  Eastern  Extension  Telegraph  Comjjany  for  compensation 
for  the  cutting  of  their  cables  during  the  Hispano-Anierican 
war.  Though  the  claims  of  the  Company  for  compen- 
sation on  account  of  the  expenses  incurred  in  repairing 
these  cables  cut  by  the  United  States  Navy  was  supported 
by  His  Majesty's  Government  and  on  three  occasions  was 
recommended  to  Congress  by  Presidents  McKixley  and 
R00.SEVELT  as  an  act  of  equity,  it  remains  so  far  unpaid,  and 
probably  will  never  be  met.  This  is  not  a  good  exami)le  of 
just  dealing  by  a  nation  which  jirofesses  the  highest  moral 
standard,  and  it  is  scarcely  likely  to  a.ssist  the  Commercial 
Cable  Company  in  its  demands,  though  we  hope  that  these  will 
be  dealt  with  on  their  strict  merits. 

Anglo-American  Differences. 

The  differences  between  this  country  and  the  United  States 
appear  to  have  been  aggravated  by  some  vague  and  unsub- 
stantiated charges  by  various  American  firms  and  individuals 
of  cable  delays  and  commercial  espionage  on  the  part  of 
British  interests.  These  allegations  were  made  at  sittings 
of  the  International  Conference  on  Communications  at 
Washington  in  October  last,  but.  from  the  correspondence  on 
the  subject  recently  published,  no  proof  is  forthcoming  and 
the   persons   who   made   them  -refuse   to   substantiate   them. 


The   NeM^    Klectricity 
Supply    Uill. 

Vet  another  Eleetrieity  Supjily  Bill  has  been  born.  But 
the  louuilling,  as  it  may  be  aptly  described,  bears  a  strong 
fainilv  likeness  to  the  No.  2  Bill  which  was  brought  in  towards 
the  end  of  last  session,  but  was  not  proceeded  with  owing  to 
lack  of  time.  The  new  Bill  consists  of  22  clauses  with  a 
schediile  and  its  avowed  object  is  to  confer  certain  essential 
j:owers  upon  the  Joint  Electricity  Authorities  sanctioned  by 
the  Act  of  1919.     The  history  of  its  genesis  is  briefly  as  follows  : 

The  Genesls  of  the  Me.v.scue. 

So  far  the  Electricity  Commissioners,  armed  with  such 
powers  as  the  1919  Act  gave  them,  have  provisionally 
determined  13  electricity  districts.  The  necessary  jjublic 
enquiries  into  the  organisation  of  these  districts  have  been 
held  in  two  cases.  A  third  enquiry  was  opened,  but  adjourned 
for  the  presentation  of  certain  engineering  details,  and  the 
date  of  local  investigation  has  been  fixed  in  the  majority  of 
the  others.  But  these  enquiries,  if  they  have  done  nothing 
else,  have  at  least  revealed  that  the  policy  outlined  in  the 
Act  cannot  be  carried  out  without  additional  powers.  In 
fact,  the  proceedings  have  exhibited  a  distressing  difference  of 
opinion  on  fundamentals.  For  while  it  is  recognised  by  all 
electrical  engineers  that  the  present  methods  of  generation 
and  supply  leave  much  to  be  desired,  great  difficulty  has  been 
experienced  in  obtaining  agreenu-nt  as  to  exactly  how  this 
reorganisation  is  to  be  effected  without  treading  on  the  tender 
toes  of  local  self-esteem.  It  is  only  fair  to  add  that  this 
disagreement  has  been  more  obvious  among  the  non-technical 
than  the  technical  parties. 

What  the  New  Bill  will  Do. 

Ill  the  majoritv  of  cases  the  plan  which  finds  most  favour 
is  the  formation  of  a  Joint  Electricity  Authority  as  permitted 
by  Section  6  of  the  Act  of  1919.  Unfortunately,  though  the 
duty  and  powers  of  these  bodies  were  laid  down  in  fairly 
definite  terms,  no  provision  was  made  for  them  to  obtain  the 
money  which  evervone  realised  would  be  neces-sary  for 
carrving  on  the  work,  or,  rather,  the  provision  that  was  made 
was  struck  out  in  the  House  of  Lords.  It  is  obvious, 
moreover,  that  nothing  much  can  be  done  without  suitable 
financial  powers,  and  it  is  to  remedy  this  omis.sion  that  the 
])resent  Bill  and  its  immediate  forbears  were  designed.  By 
its  provisions  the  financial  difficulties  of  the  transition  period 
will  be  solved  by  giving  Joint  Authorities  powers  to  borrow 
money  and  to  issue  bonds  or  stock  for  purchasing  such 
generating  stations  or  main  transmission  lines  as  they  require, 
for  carrying  out  any  new  permanent  constructive  work  and  iot 
providing  such  working  capital  as  may  be  necessary  during  the 
first  three  years  of  the  Authority's  existence.  None  of  the 
money  will  have  to  be  repaid  while  expenditure  remains 
unremunerative  or  for  a  maximum  period  of  five  years.  This 
is  an  increase  on  the  usual  time  allowed  for  the  su.spen.sion 
of  the  sinking  fund,  and  as  extensioiLs  of  tins  kind  are  incon- 
sistent with  sound  finance,  especially  where  the  use  of  the  life 
of  the  plant  is  limited,  we  hope  undue  advantage  will  not  be 
taken  of  the  concession. 


D  J. 


476 


THE  ELECTRICIAN. 


April  22,  1921. 


Nature  of  the  Financial  |Aid. 

The  exact  character  of  the  financial  aid  which  the 
Commissioners  will  be  permitted  to  give  the  Joint  Authorities 
is  naturally  one  of  vital  interest.  It  apjiears  from  the  Bill 
that  the  stock  issued,  as  well  as  the  interest  thereon,  will  be 
charged  on  thfr  undertaking  and  the  revenues  of  the  Authority. 
The  funds  themselves  may  be  supplied  by  existing  and 
prospective  consumers  in  the  district  on  the  lines  recently 
suggested  in  Birmingham,  and  local  authorities  or  private 
persons  who  are  interested  in  electricity  supply  will  be  allowed 
to  guarantee  the  payment  of  interest  and  to  give  financial 
assistance  in  other  ways.  These  borrowing  powers  may, 
however,  not  be  automatically  employed,  for,  except  in  the 
case  of  the  London  County  Council,  permission  must  first  be 
obtained  for  the  jjurpose  by  local  authorities  from  the  Ministry 
of  Health.  This  seems  to  be  unwontedly  dragging  another 
Government  department  into  the  business,  but  is  probably 
considered  necessary  in  order  that  proper  control  may  be 
maintained  over  the  expenditure  of  these  bodies.  We  are 
not  quite  sure  what  is  the  meaning  of  "  council  of  a  .  .  . 
county  district,"  but  we  presume  it  means  an  urban,  rural 
or  parish  council.  It  might,  however,  be  advisable  to  make 
this  phrase  more  explicit  and  so  avoid  misunderstandings 
which  are  otherwise  sure  to  arise. 

Miscellaneous  Provisions. 

There  are  a  number  of  miscellaneous  provisions  which  also 
deal  with  this  question  of  finance.  For  instance,  a  local 
authority  transferring  its  undertaking  to  the  Authority  may 
either  be  paid  by  terminable  annuities  or  by  a  capital  sum. 
Instead  of  taking  over  an  existing  undertaking  en  bloc,  the 
Joint  Authority  may  enter  into  an  agreement  to  work  either 
the  transmission  lines  or  the  generating  station,  or  may  delegate 
some  of  its  powers  in  these  matters  to  an  existing  undertaker. 
As  regard  charges  for  supply,  a  somewhat  similar  arrange- 
ment to  that  now  in  force  with  gas  companies  is  foreshadowed. 
The  rates  are  to  be  so  fixed  that  the  receipts  will  cover  the 
expenditure  (including  interest  and  sinking  fund  charges), 
together  with  such  a  margin  as  the  Commissioners  may  permit. 
Modifications  of  the  prices  now  charged  may  also  be  made  to 
secure  the  benefit  of  any  reduction  in  the  cost  of  electricity 
which  is  attributable  to  the  1919  Act.  In  this  connection  we 
are  glad  to  note  that  it  is  projjosed  to  make  three  years  the 
ordinary  23eriod  for  the  revision  of  maximum  prices,  and  that 
the  appropriate  sections  of  the  Electric  Lighting  (Clauses)  Act 
of  1899,  and  of  the  Electric  Lighting  Act  of  1909,  are  modified 
and  repealed  respectively. 

Owners  of  railway  generating  stations  are  to  be  allowed  to 
supply  electricity  to  Joint  Authorities  or  authorised  under- 
takers subject  to  certain  conditions,  and  the  maximum  period 
of  loans  raised  by  Scottish  local  authorities  has  been  increased 
from  30  to  60  years.  Except  for  buildings  and  certain  other 
permanent  works  the  latter  period  is  much  too  long,  but  as 
the  actual  decision  in  each  case  will  rest  with  the  Electricity 
Commissioners  it  may  be  expected  that  a  wise  discretion 
will  be  exercised. 

Amendments  of  the  1919  Act. 

Opportunity  is  taken  in  the  new  Bill  to  make  certain  amend- 
ments in  the  existing  Electricity  Supply  Act.  Under  section  18 
of  this  Act  a  sum  of  £20  000  000  was  to  have  been  provided  by 
the  Treasury  for  temporary  work  which  the  Commissioners 
might  undertake.  Though  it  might  be  useful  to  obtain 
financial  assistance  from  the  Ministry  of  Transport  during 
the  first  few  years  of  the  existence  of  some  Joint  Authorities, 
we  do  not  think  it  to  be  absolutely  essential.     Electricity 


supply,  we  need  not  remind  our  readers,  is  now  so  well 
established ;  its  advantages  for  power  and  lighting  are  so 
generally  recognised,  that  there  is  difficulty  in  keeping  pace 
with  the  demand,  and  therefore  there  can  be  little  doubt  that 
any  well  thought-out  scheme,  whether  planned  by  a  Joint 
Authority  or  by  a  power  company,  would  receive  adequate 
financial  support.  .. 

The  Rates  Bogey. 

Owing  to  the  alarming  increase  in  the  rates  and  the  heavy 
burden  of  existing  taxation,  any  scheme  which  involves  public 
exj)enditure  is  viewed  with  suspicion  at  present,  and  is  sub- 
jected to  considerable  criticism — some  of  it  unfair  and  ill- 
informed.  For  instance.  Sir  J.  Remnant  asked  in  the  House 
of  Commons  last  week  whether  the  Government  intended  to 
saddle  the  rates  with  £30  000  000  for  the  new  electricity 
scheme  as  well  as  the  £20  000  000  previously  estimated.  In 
addition,  we  have  noticed  several  articles  in  the  daily  and 
weekly  Press  which  seem  to  assume  that  any  money  expended 
on  electricity  supply,  especially  by  local  authorities,  must  mean 
an  increase  in  the  rates.  This  is  a  gratuitous  as.sumption,  for 
which  there  is  no  real  foundation.  Some  of  the  most  successful 
electricity  undertakings  are  owned  by  local  authorities,  and 
we  need  only  mention  those  of  Manchester,  Liverpool,  Glasgow, 
Edinburgh,  Sheffield  and  Birmingham  in  proof  of  our  state- 
ment. There  is  no  more  reason  why  a  well-managed  municipal 
undertaking  should  be  less  successful  than  one  owned  by  a 
company,  and  the  annual  returns  bear  this  out.  We  do  not 
think  any  supply  undertaking  should  be  rate  aided,  and 
wherever  this  is  the  case  the  prices  charged  to  consumers 
should  be  so  adjusted  as  to  obviate  it.  We  should  therefore 
like  to  see  this  subterranean  propaganda,  of  whose  birthiJace 
we  are  all  well  aware,  ended  and  all  efforts  made  to  obtain 
an  agre^-d  scheme.  The  present  Bjll,  which  it  may"  be  noted 
is  only  permi.ssive  in  character,  is  quite  definite  on  this  question, 
and  it  is  clearly  intended  that  the  undertakings  of  Joint 
Electricity  Authorities  shall  be  self-supporting.  We  hope, 
therefore,  that  the  Bill  will  be  passed  without  delay,  so  that 
the  feeling  of  doubt  and  uncertainty  which  is  barring  progress 
may  be  removed,  and  that  the  reorganisation  of  the  supply 
industry,  which  is  so  essential  for  the  industrial  development, 
of  the  country,  may  be  begun  without  more  delay.  It  is 
obvious  that  this  is  necessary  when  we  say  that  large  schemes 
for  extending  many  undertakings  are  being  held  up  until  the 
Electricity  Commissioners  have  evolved  a  definite  policy, 
while  several  Urban  and  Rural  Councils  are  waiting  for  the 
creation  of  Joint  Authorities  in  order  to  take  a  bulk  supply. 
Nothing  can  be  done  until  the  new  Bill  has  been  passed. 


Magneto   Design. 

In  our  college  days,  now  some  time  ago,  that  type  of  electrical 
machine  which  was  excited  by  a  permanent  magnet  was 
mentioned  by  the  professor  in  a  perfunctory  sentence  and 
dismissed  with  a  semi-contemptuous  wave  of  the  hand  as  being 
a  piece  of  apparatus  hardly  worthy  of  serious  study.  The 
magneto,  as  we  now  call  it,  remained  in  this  chrysalis  state 
until  the  demands  of  the  motor  car  industry  led  to  its  late 
blooming  after  a  period  of  gestation  prolonged  beyond  limits 
usual  with  electrical  apparatus.  By  this  time  apparently 
British  electrical  engineers,  whether  imbued  with  the  spirit 
of  our  late  instructor  or  concerned  with  more  weighty  matters, 
had  lost  interest  in  its  qualities,  and  though  magnetos  wer« 
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largely  used  in  this  country  they  came  mainly  from  tin- 
United  States  or  Germany,  and  even  when  British  made 
generally  followed  American  or  Continental  practice.  This 
neglect  of  a  most  interesting  apjiarutus  iH-rsisted  until  the 
beginning  of  the  war.  It  is  now  history  that  the  cutting  off 
of  supplies  which  that  event  occasioned  forced  us  to  develop 
a  magneto  industry  of  our  own,  with  the  not  surprising  result 
that  we  have  learned  a  great  deal,  and  owing  to  the  enterprise 
of  certain  firms  and  individuals  are  now  in  a  position  to  pro- 
duce equipment  second  to  none  in  design  an<l  reliability. 

An  Opporti'xe  Paper. 

The  Paper  by  Mr.  E.  A.  Watson  on  "  Magnetos  for  Ignition 
Purposes  in  Internal  Combustion  Engines,"  which  was  read 
before  the  Institution  of  Electrical  Engineers  last  week,  is 
therefore  most  opportune.  And  while  he  develops  his  theme 
Voluminously,  not  to  say  discursively,  he  gives  us  a  good  deal 
of  solid  nutriment  which  we  should  do  well  to  digest.  No 
better  protagonist  for  the  subject  could  be  found  than  he, 
seeing  how  much  he  has  had  to  do  with  the  development  of 
the  magneto. 

The  whole  trouble  is  that  most  of  its  energy  goes  in  counter- 
acting the  leakage  at  the  plugs,  in  the  wiring  and  in  the  magneto 
itself,  and  in  dealing  with  the  capacity  of  the  leads,  plugs  and 
terminals.  All  these  factors  tend  to  lower  the  voltage  gener- 
ated and  prevent  a  spark  occurring.  Moreover,  it  must 
be  possible  to  obtain  an  adequate  spark  from  the  magnet 
over  a  very  wide  range  of  speed.  More  precisely  in  Mr. 
Watson's  view,  it  must  be  capable  of  giving  a  peak  voltage  of 
10  000  V.  at  a  speed  of  100  revs,  per  min.  or  le.ss  and  it  must 
be  equally  capable  of  generating  an  efficient  spark  when 
running  at  some  thousand  revolutions  per  minute  or  at  any 
speed  between  these  limits.  And  all  this  it  must  be  capable  of 
doing  many  times  a  minute  all  day  and  every  day  with  a 
minimum  of  attention. 

The  Electrical  Problem. 
The  problem  is  not  an  easy  one  whether  we  consider  it 
from  the  electrical  or  mechanical  points  of  view.  Electrically, 
the  magneto  may  be  considered  as  a  high  tension  alternator 
in  which  a  special  artifice  is  employed  to  obtain  a  rapid  move- 
ment of  the  flux  relative  to  the  armature  winding  at  one 
particular  instant,  while  keeping  the  armature  speed  at  a  low 
figure.  This  is  effected  by  using  a  portion  of  the  revolution  so 
that  the  currents  induced  in  it  tend  to  prevent  any  change 
in  the  flux  leaving  it  and  consequently  produce  distortion  in 
the  magnetic  field.  An  interruption  of  the  primary  circuit 
cuts  off  this  distorting  current  with  the  result  that  the  magnetic 
flux  rapidly  returns  to  its  original  value,  causing  a  high  pressure 
in  the  secondary,  which  leads  to  a  spark  passing  betw"een  the 
points  of  the  plug.  These  considerations  necessitate  that  the 
value  of  BH  should  be  as  high  as  possible,  and  the  curves 
connecting  BH  and  //  are  therefore  important  factors  in  choos- 
ing the  type  of  permanent  magnet  and  the  material  employed 
in  its  manufacture.  At  present  tungsten  steel  is  the  best 
commercial  material  for  the  pur])ose,  but  as  we  have  already 
shown  in  The  Ele(  trician  certain  cobalt-iron  alloys,  especially 
those  due  to  Prof.  Honda  and  Sir  Robert  Hadfield,  give 
even  better  results,  not  only  electrically  but  in  a  saving  of 
active  material  and  a  consequent  reduction  of  weight.  Unfor- 
tunately, cobalt  is  very  exjiensive  at  ]>resent  and  these  advan- 
tages can  therefore  only  be  obt;iinid  at  an  increased  cost. 

The  Effect  of  the  Iondenser. 
Other  matters  which  Mr.  Watson  discusses  at  some  length 
include  the  theoretical  questions  of  the  effects  of  armature 
reactance  and  resistance,  the  transformation  of  magnetic  to 


electrical  energy.  But  special  mention  may  be  made  of  what 
he  says  about  the  effect  of  the  condenser.  As  he  points  out, 
the  condenser  in  its  relation  to  magneto  operation  may  be 
considered  either  jiurely  as  a  device  for  suppres.sing  sparking 
or  as  forming  one  element  of  an  oscillatory  circuit  which  is 
inductively  coupled  with  the  secondary.  From  the  first  point 
of  view  the  problem  is  not  so  much  the  suppression  of  true 
sparking  as  of  the  suppression  of  arcing.  But  the  whole 
matter  is  very  obscure,  especially  as  regards  the  conditions  that 
exist  at  the  monu-nt  of  break.  A  carefully  conducted  research 
into  the  question  would  be  worth  while,  especially  as  the 
important  corelated  question  of  finding  some  metal  which  can 
be  used  instead  of  platinum  at  the  place  of  sparking  must 
have  an  important  bearing  on  this  matter.  Generally,  it 
may  be  said  that  the  capacity  employed  should  be  a  compro- 
mise between  that  necessary  to  give  an  absolute  suppression 
of  sparking  and  that  which  gives  the  best  low-speed  perfor- 
mance. In  our  opinion  any  such  research  should  also  be 
directed  to  discovering  how  Prof.  Taylor  Jones'  important 
theoretical  investigations  can  be  made  of  some  practical 
use.  This  will  tend  not  only  to  the  elucidation  of  certain 
obscure  points,  biit  to  the  production  of  equipment  capable  of 
giving  a  better  performance. 

Mechanical  Problems. 
Mechanically,  improvements  in  the  design  of  the  contact 
breaker  would  seem  to  be  the  principal  need.  The  duty 
required  from  this  minute  piece  of  equipment  is  exceedingly 
severe.  It  has  to  make  upwards  of  100  interruptions  per 
second,  and  in  its  working  life  may  (piite  well  have  to  break 
circuit  500  000  000  to  1  000  000  000  times.  Slight  wear  may 
cause  great  irregularity  of  operation,  so  that  its  design  and 
manufacture,  especially  the  design  and  manufacture  of  its 
internal  cam,  is  a  matter  which  mu.st  receive  a  good  deal  of 
attention.  Care  is  also  essential  in  designing  the  bearings  and 
lubricating  arrangements,  providing  protection  from  dust  and 
dirt  and  generally  in  giving  that  degree  of  foolproofness  to 
ajjparatus  which  is  ob\-iously  necessary  when  it  is  remembered 
that  it  is  generally  handed  over  to  the  layman  to  use.  There 
are  the  further  important  questions  of  improving  the  insu- 
lating materials  and  methods  of  insulation  and  of  considering 
whether  the  magnetic  circuit  cannot  be  improved.  This 
especially  applies  to  that  part  of  the  circuit  which  is  adjacent 
to  the  pole-shoe,  where  there  is  a  tendency  for  the  flux  to  be 
reversed  in  direction  every  cycle,  a  most  undesirable  condition 
for  magnetic  .steel  to  have  to  fulfil. 

The  Main  Question. 
But  when  all  is  said  and  done  and  when  we  have  studied  Mr. 
Watson's  paper,  have  carefully  sifted  from  it  the  essentials 
we  must  comply  with  to  obtain  an  imi)roved  machine,  have 
put  some  of  the  non-essentials  aside  for  subsequent  considera- 
tions, and  have  put  these  improvements  into  practice,  we  are 
reminded  that  the  magneto  is  a  commercial  machine  and  that 
it  is  on  its  success  in  the  world's  markets  the  British  magneto 
must  stand  or  fall.  Captious  critics  may  indeed  remark  that 
it  is  all  very  well  spending  time  and  labour  in  improving  the 
technical  side  of  the  apparatus  only  to  find  that  there  is  no 
market  for  it  when  it  has  been  made  owing  to  industrial  con- 
ditions here  and  elsewhere.  We  cannot,  however,  agree  that 
this  is  quite  the  right  spirit  in  which  to  consider  this  problem. 
But  accepting  it  for  the  moment  one  thing  is  mo.st  evident. 
Unless  our  product  is  properly  designed  and  manufactured  it 
will  obtain  no  permanent  market  however  low  its  price  or 
however  attractive  its  detail  in  other  directions.  We  have  been 
given  a  new  outlet  for  British  trade  It  is  to  be  hoped  we 
shall  seize  it. 
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The  Theory  of   the  Three-Phase  Variable  Speed 

Shunt  Commutator   Motor. 


Bj     J.     L.    n.    RIDSDALE,   M.So. 

{Continued from  page  450.) 
Theory  of  the  Operation  of  th^:  Motor. 

Con.sider  flret  the  operation  of  the  motor  when  the  brushes 
are  in  the  zero  position,  i.e.,  in  such  position  that  the  axes 
of  the  rotor  and  stator  coils  coincide.  The  vector  diagrams. 
Figs.  6  and  7,  are  drawn  for  the  case  of  speeds  below  syn- 
chronism and  hypersynchronous  speeds  respectively.  The 
vectors,  OA,  OB,  OC  and  OD  represent  the  same  quantities 


E^  is  the  E.M.P.  (star  value)  impressed  on  the  stator 
terminals. 

2i  =  ''i+Fi  is  the  impedance  of  the  stator  winding  per 
phase. 

Z.,  =  r.2  +  jx2  is  the  impedance  of  the  rotor  winding  per 
phase. 

Zn  =  jj.-o  is  the  exciting  impedance  per  phase,  i.e.,  Z^I^  is 


respectively  as  the  corresponding  vectors  in  Fig.  4,  i.e.,  they      numerically  equal  to  but  opposite  in  phase  to  the  E.M.F.  e,. 


represent  respectively  the  flux,  the  stator  induced  E.M.F.  e^, 
the_[rotor  induced  E.M.F.  e.  and  the  rotation  E.M.F.  e,,.. 
Tht  E.M.F.  between  the  neutral  and  the  tapping  point  of 


Substituting  for  /;  and  remembering  that  er=e^S=RmZf,IaS, 
equations   (1)   and   (2)   become 

i\  =  /o(Zo  +  Z,)  +  5,J,Zi. 

These   two   equations   can   be   solved   for   /^   and   /„   and 
give 

J    ^\Zl  —  Ji.,Il,„Z^ 


whence  also 


I; 


ZjyZy  +  Z(,)  +  R^n'Z^Zf^S 
_EJi,„ZoS  +  E,{Z,  +  Zo) 

^2(^1  +  ^o)  +  Rm'ZiZ^S 

Io[E,RmZ,S  +  E,{Zi  +  Z,)] 


(5) 


Fio.  6. 


K 

QA  =  Fa: 
OB   =   e, 

OC    =    62 

OB  =  ev. 

oa  =  I2 

OH  =  JE 

OJ  =  UtE 

OS2-  1^2 

0B:=  Jo 

OX    =  T.mh 

OM=  I, 

OQ  =  JEf 

on  =  Z0I2 

OR'^  er 


-^A. 


(6) 


E^Z2  —  E2n„iZj^ 
^e^     E^R,„ZoS+Eo{Z,  +  Z„) 

Rm  Z^ET^Z^  —  E^RmZil 

Ej^  =  E.  E2  =  RtE-\-E^.  Rt  is  positive  when  the  rotor  is 
connected  to  a  tapping  above  the  star  point  of  the  auto- 
transformer  and  negatfve  for  a  tapping  below  the  star  point. 
If  R,  is  tlie  ratio  of  E^  to  E,  E^=jR^E  and  E.,  =  E{Rt  +  jRc). 

Substituting  for  E^,  E^,  Z„,  Z,  and  Z.,,  equations  (4),  (5) 
and  (6)  become 

J  _       E.[(r2  +  jX2)-{R+jQ)RJ{r,+jx,)] 

(r,  +  ')X2){r^+j.Xi  +  XQ)+  Rr,?{r.^  +  jx^) .  jx^S 

E.R,„.[jx„S+(R  +  jQ){ri+j  ■  »,  +a^o)] 


the  variable  ratio  transformer  is  R,E  where  Rt  is  the  trans- 
formation ratio  of  the  transformer  and  E  is  the  supply  E.M.F. 
(star  value).  RJi  is  represented  by  OJ  in  the  diagrams, 
and  for  speeds  below  synchronism  is  drawn  in  phase 
opposition  to  and  for  hypersynchronous  speeds  in  phase 
with  the  supply  E.M.F.  E.  The  effect  of  the  '•  drop  "  in, 
and  the  magnetising  current  of,  the  variable  ratio  transformer, 
and  of  the  small  compensating  transformer,  is 
neglected.  The  compensating  E.M.F.  is  Ec  and  is 
represented  hyOQin  the  diagrams  leading  the  supplv  r  _ 

E.M.F.  E  by  90deg.     The  E.M.F.  impressed  on  the  "^ 

rotor  terminals  is  E.,,  the  resultant  of  R/E  and  E,, 
and  is  represented  by  0H„  in  the  diagrams.  OR'  is 
the  rotor  E.M.F.  e^=e.,S,'  and  OR,  the  resultant  of 
£0  and  e,.,  is  the  E.M.F.  required  to  overcome  the 
rotor  impedance.  The  rotor  current  I^  lags  by  an 
angle  a  behind  OR,  and  the  stator  current  Zj  is  the 
vectional  sum  of  R,,,  I^  and  the  magnetising  current 
Ig.     These  currents  are   respectively  represented  by 


where 


>\  +  jx.,){r^  +  1 .  Xj^  +  Xg)+Rm'(r^+jx^)ixoS 

/^^  ^  _!dl^:o^±(:?±iW!Vii:iI±K)]_ 

Fo(»-2 + F2)  -  (5 + jQ)RmHu  +  Fi  )Fo 
R=-^  and  §=  p^. 


iK 


On   rationalising  and   separating  the   real   and  imaginary 
terms,  the  expressions  for  I^  and  I^,  become 

r,(r.^  +  x.^)-  R„;\r{-  +  x^^)(Rro  +  QX2)-  QRJx^ix^x^ + r.r^) 
+  RR,„%{r,.r..,  -  ;•.,.,.■ , )  +  SjRJx^jr.x^  -  r.,x,)  -  QR,n%  {r,-  +  x,^)] 
{i\r.,  —  x.^x.,  —  Xgx^  —  Rm^x^XgS)-  +  {i\x.2 + r^x^ + r^x^  +  Rm'riX^Sy- 

{■e,+Xo){r.^  +  x.i')~RJ(r^'  +  x^^){R.i:,-Qr2)-RR,u^Xo{x^.r2 

-  QRJxo(r,x.,  ~  r.,x,)+S[RJx„(XiX.,  +  r^r^)  -  RR,Jxo{r^^  -f  j^^)] 
{i\r2-x^x.j,-XoT.,  - RJx^XaSy-  +  {r^x.^  +  ux^  +  r,Xg+RJr^x^y^ 

(7, 


the   vectors  OG,  OM,  OL   and   OK.     OH,  as  before, 
represents  the  supply  E.M.F.  E. 

The    analytical   expressions   for  the  torque,  ])o\ver      I.,  =  R,„E 
factor   and  currents  can  be  obtained   from  the  dia- 
grams by  making  use  of  the  complex  quantity. 

From  the  diagrams  (Figs.  6  and  7)  the  following 
vector  equations  are  obtained  : — 

E^  =  ZJ^  +  ZJ, (1)      -iR.nE 

E.+er^ZJ.^ (2) 

Ii  =  R,J,  +  l'a (.3) 


(Rr.,  +  Qx.^{r^i  +  Xi+Xo'}+Sxg[QR,„^rj^  +  XiXo+Xj^) 

+RR,Ji\Xo+{r,x.2  +  r., .  .-g,  +XQ)]+S'^R,n-i\Xa" 

{/'i  ;-2  -  .TjXj  -  XgX.,  -  Rnrx^XgSf  +  {r^Xo  +  J-a^i  +  r^.r,,  +  Rm-r^x^y- 

(fo,-^r.)((V-  +  x^+Xa')  +  Sx„[R  .  R„:'{rj^  +  x^Xo+x,^) 

-QRJr^Xo+ix.^ .  Xi+Xa-r,ri)]+S'^R,n-x,Xg- 


i\r.2-XiX.2-  XgX.^  -  R^^x^XgSf-i-  (r  ^Xa  -f  fj^j  +  j-a-Co + R^r^XoSy 

(8) 
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/., 


Co 


e, 


n(r.,  .  x^+Xa-r^XJ)  +  Q(r^r„  +  x.,  .  x^  +  x^) 

-  R„~(R'  +  Q')r  ia:o + S[r^  -  R„,HRr,  -  Qx, )  j,  „ 
{,-, -  R".  R~'/ri  +  QR,^x,f+  (x., - RRJxi - QR,„-r,]' 

-  1 

R(i\r,+x„.Xi+Xo)-Q(ro  .  x^+x^-tyX^)- R„r(R-  +  Q-) 

{r,-  +  x,x„+Xy^)^-S[x,-R„;^(Rx,+Qr,)]x^ 


(r,  -  RRui'fx  +  QR,n'xx  f  +  (.r,  -  RRJx;'  -  QR^cr^f 


TIk'  mi'chiuiical  output  per  phase  in  watts  is 

t'„/.j  cos  /. 
Hence  the  torque  in  kg.  niutrcs  per  phase  is 
^BuJi  cosy 

''         61 -Gf/     ■ 
If    I'l     is     the    synehronous    speed    in     revs,     per 

second  e,,=  --  e.>. 


('.') 


These  expressions  are  nuich  simplified  if  it  be  assumed  tiiat 
ro  =  R„r  .  )\  and  .r,  =/?,„-  .  .»■,. 

In  reality  tlie  values  of  r.,  and  a;.,,  which  include  the  re.sistance 
and  reactance  of  the  transformers,  vary  as  the  ratio  of  trans- 
formation Rt  is  varied,  and  consecpiently  tlu^  above  relation 
between  >:,  and  )•,,  and  r,  and  .r,  cannot  hold  for  all  values 
of  Ri.  For  the  sake  of  simplicity,  however,  the  a.ssumption 
will  be  nuide. 

On  substituting  for  ;,>  and  x.,  the  expression  for  /„ 
becomes 


/„  =  £ 


whence  the  algebraical  value  of  /„  is 

"     aj^V  (rjx,f  +  {xjx,+  l+8r     '     " 
On   ninkini;  the  followinu;  further  substitutions  : — 


3 


1  -  R.rj-Q{Xi  +  Xo.l+S)-^j[Qr,  +  l-R{Xy+x„.l+S)i 

(10) 

(11) 


=  tana 


x{'  +  ry-  =  r{'(l  +  tiin~a 

r{-  +  XiXf,+x^^r 


)•,;/■, 


r'o 


-  +  tana(l-f-')=A'. 


The  expressions  for  /.,  become 


^m*  5 


'"  -     r,{l+tan2a) 
( 


"(R+Q  tan  a)  |^{,-^/x„)H(i+'^^)'] 


^ubstitutint;  for  /.^  cos  y  from  e(|uation  (13)  and  for  e,„  the 
toripic  piT  phase  in  ki/  metres  becomes 

„,  E-  {RT^-Q'')+QK+S(l-R\-Qta,nn) 

''~61-6»,r,(l+tan2a)  {rJxJ'  +  (x,lx„+\+Sf 

....     (11) 

If  l~R-j-Qtanu  is  positive,  as  would  always  be  the  case  in 
j)ractice,  the  torque  vanishes  when 

(R .Y^^-Q'-)+QK+S{U^+Q  tun  a)==Q, 

or  the  toripie  vanishes  when  the  slip  is 

^^  ^  JRX-R-Q^)  +  QK 

'  "  l-R-vQt&na 

This  equation  gives  the  no  load  speed,  and  it  will  be  .seen  that 
the  no  load  s])eed  can  be  varied  by  altering  the  value  of  R,i.e., 
by  altering  the  E.M.F.  impressed  on  the  rotor.  Since  Q  is 
always  small,  the  no  load  speed  is  approximately  equal  to 
{l  +  R)tiv 

In  Fig.  8  are  drawn  for  various  values  of  Q  and  R  curves 
shoiiving  the  rotor  current  and  speed  plotted  as  a  function  of 
the  torque,  the  initial  part  of  the  curves  only  being  shown. 
In  Fig.  9  are  drawn  the.  complete  torque  speed  curves.  The 
motor  is  assumed  to  have  the  following  constants: — x, /X(,= 
0-02  Xi/Vi  =  3.     ri/a:o=0-OU667  and  A'  =  3-06G7. 

If  Q  =  0  equation  (14)  becomes 

" £■"■  T^^R+S 

«~61-6Miri(l+tan2a)     (rJx^)^+(xJXa+l+Sf    '     *  '"'^^ 

Hence  the  torque  vanishes  if  R=l.  This  is  the  "short  cir- 
cuit "  position  for  the  motor,  the  torque  vanishing  as  the  flux 


,s- 


')■ 


{rJXo}-  +  {Xjixa  +  l+S)- 
7?tana-(?)Qr,/x„)-  +  (l+^')"^+.s'[^rT:ff.A'-(3-2^' j  + 

(12) 


N-tan 


-3 


and 

__eJR^n_nRT^R-Q'-)  +  QK  +  S\\^R+Qt&na] 
^'"''^~ri(l+tan2a)[ 


,Q 


(l-R)-  +  Q' 
{R  ."T^-Q"')  A"-Q  +  .S[l"^^tana-Q]~| 


(1.3) 


Rotor  Current,  Torque  and  Speed. 

Equation  (13)  gives  the  rotor  current  as  the  resultant  of  two 
component  currents  respectively  in  phase  with  and  in  quadra- 
ture with  the  flux  Fy,  rotation  in  which  generates  the  E.M.F.  e„. 
The  phase  angle  y  between  the  rotor  current  and  flux  can  thus 
be  obtained  from  this  equation. 

Converting  equation  (12)  into  real  form  gives 


Vr/+x., 


-7' 


2S[R(l+xJx,)  +  QrJx,]  +  S^ 


('■i/-fo)"  +  (J'i/-Ko+l+'5)- 
/2^2       /{Q'  +  R')[(rilXor+{l  +  x,lx„r]  +  2S[R(l+xJxo}  +  Qr,IXa]+S^ 
I         ■  ^  {rJx,f  +  (xJxo+l+Sf 


^-4 


where  /.= 


RmE 


2  .  VV  2-f  X  2 


=^  is  the  short  circuit  current. 


(13a)      vanishes.     BvinsertingQ=0and7J=l  in  equation  (1.3a),  it  is 

ff    E 
easily  seen  that  the  rotor  current  is  —  ="/. 

VrJ+x,^ 
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When  R  has  a  positive  value  greater  than  unity,  the  magne- 
tising current  is  supplied  to  the  rotor.  The  flux  is  reversed 
and  with  it  the  torque.  The  motor  therefore  runs  in  the 
opposite  direction  to  the  rotating  field.     The  equations  given 


I2I 


'0'4 


0'3 


O'Z 


O'l 


■0-0 


RS 

Q-~'OZ 

^ 

i 

Its    \f--03 

^ 

—R^ 

9''0i 

}            " 

£__£:^ 

U 

\^ 

'-? 

5 

Q- 

/       ^ 

"^^r!^ 

"^-^Zz^s^ 

^^■^Se 

lit 


1'6 


I'Z 


0'8 


0'4 


■004 


■008 


■012 


■016 


■020 


/T    ^     6t6u,i 


Fig.  8. 


previously  apply,  but  the  case  is  one  of  theoretical  interest 
only  ;  the  currents  approximate  in  value  to  the  short  circuit 
current,  and  the  torque  is  only  reduced  to  zero  at  an  infinitely 
great  speed.*  From  equation  (15a)  it  is  seen  that  when  i?  has  a 


Wo/ 


ir., 


V2 


•0^4 


^■0 


ff-.c-      «        . 

'      V--UZ 

-^ 

^ 

-_s^ 

£^^ 

/ 

- 

■-^ 

-\ 
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■00s 


■010 
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•030 


'% 


Irp      ± 

Fig. 


6l'6ic,r, 


value  between  1  and  zero  the  motor  runs  at  hyper-synchronous 
speed,  and  when  R  has  a  value  between  zero  and  —  1  the  motor 
runs  at  speeds  below  synchronism. 

Starting  Torque. 

At  starting  s  =  l,  and  henec  if  R=  —1  the  starting  torque 
is  zero.     This  is  the  "  no  load  "  po.sition  for  the  motor. 

la  Fig.  10  is  shown  a  vector  diagram  for  this  case.  (i?,„  is 
assumed  to  have  a  value  =  0-5).  It  will  be  seen  that  half  the 
magnetising  current  /j  is  sujjjilied  to  the  stator  and  half  to  the 
I)rimary  of  the  variable  ratio  transformer,  thus  the  rotor 
current  is  a  wattless  current  and  =1^,  i.e.,  the  magnetising 
ampere  turns  are  supplied  half  by  the  rotor  and  half  by  the 
stator.  ., 

If  R  has  a  negative  value  greater  than  unity  equation  (15a) 
shows  that  the  starting  torque  is  again  negative,  i.e.,  the  motor 
starts  up  in  a  direction  opposite  to  that  of  the  rotating  field. 
The  no-load  speed  is,  however,  quite  definite,  being  equal  to 

(i+-R)"i- 

*  See  The  Blectrician,  Vol.  LXXIV.,  p.  861,  1915,  where  this  is 
pointed  out  by  Dr.  Wall  and  curves  for  torque  and  current  as  a  function 
of  .speed  are  given. 


Keturning  to  equation  (14)  and  inserting  S=l,  the  starting 
torque  becomes 

„  E'  l+Q{I<  +  tana~Q)-R- 


*     61-6i(i»-i(l-Htan2a) 
This  vanishes  when 


(rjx,f+{xjxa+2f 


(16) 


R=  ±Vl  +  Q(K+  tsiTi  a-Q). 

the  +  sign  corresponds  to  the  "short  circuit"  position  and 
the  —  sign  to  the  no-load  position.     It  should  be  observed, 
however,  that  the  rotor  current  in  the  no-load  position  is  no 
longer  equal  to  I^J2R,„,  but  considerably  exceeds  this  value. 
When  R  is  negative  and  numerically  greater  than 

VT+OCff+tana-Q) 

^-he  motor  will  start  up  in  a  direction  opposite  to  that  of  the 
rotating  field.  In  this  case  the  compensating  E.M.F.  mustbe 
reversed  and  in  the  formulae  for  the  torque,  current,  and  slip, 
Q  will  have  a  negative  value. 


OA  -Fac 
OG  =  I2 

OS  =  i: 

OJ  =  Ht^ 
OK  '  I„ 
OL    -  Ilrn.l2 
0M=  J, 


O      M 


^ 


Fig.  10. 


In  Fig.  11  is  drawn  a  vector  diagram  for  the  case  of  a  motor 
whose  rotor  is  running  in  the  opposite  direction  to  the  fiel  d 
it  being'assumed  that  i?,„=0-5  andi?=  — 1-5.     The  no-load 


OD    =  eu, 
oa  =  I2 
OK  =1: 

oHg  =  :e2 

OJ    = StE 
OK   -  lo 
OL    =  SjTvl2 
OM  =  1, 
OH    =  Z2I2 
OB'  =  ej. 
OQ    =  Er 


Fig.   U. 


slip  will  thus  approximate  to  1-5,  i.e.,  the  speed  will  be  about 
50  per  cent,  of  the  synchronous  speed.  The  notation  corre- 
sponds with  that  used  in  Figs.  6  and  7. 
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CURKKNT  AND    POWER    FaCTOR. 

Exprossioas  for  the  total  current  taken  by  the  motor  and- 
for  the  ])o\ver  factor  of  the  motor  are  easily  obtained. 

In  Fig.  12  is  shown  a  diagram  for  the  various  components 
of  the  current  drawn  by  the  motor  from  the  main.s.  The 
figure  is  drawn  for  the  case  of  the  motor  running  at  a  speed 
below  synchronism.  The  rotor  current  /.,  induces  in  the  stator 
a  current  Ii„J',  and  in  the  ])rimaryof  the  variabh;  ratio  trans- 
former a  current  /?,  .  /.,.  The  pliase  relation  between  this 
latter  current  and  the  primary  impressed  E.M.F.  must  be  the 
same  as  the  phase  relationship  between  /»  and  RiE. 

The  value  of  the  current  drawn  by  the  conipensating  trans- 
former from  the  line  is  E^jE  .  I.,  =  RJ„.  This  current  lags 
behind  the  supply  E.M.F.  E  by  the  same  angle  as  that  by 
which  /,,  lags  beliind  E,..  Thus  in  the  diagram  the  current 
Rcli  is  shown  lagging  90  deg.  behind  /,.  Lastly,  there  is  the 
magnetising  current  /q.  Thus  the  current  (star  value)  taken 
by  the  motor  from  the  line 

=  I=I^  +  R,nh(\  +  R-j.Q). 

Substituting  the  values  of  /„  and  I^  from  equations  (4)  and  (5) 
and  inserting  the  complex  immbers  for  ZjZ^Zq  and  E.,,  it  will 
be  found  that 


it  is  impossible  to  obtain  a  good  power  factor  over  a  wide  range 
of  load  and  further  that  the  load  at  which  the  power  factor 
reaches  unity  varies  with  the  speed  range  on  which  the  motor 
is  running.  By  adopting  an  appropriate  value  of  Q  however, 
it  is  possible  to  bring  the  power  factor  to  unity  for  any  pre- 
determined values  of  the  torque  and  speed.  The  curves  in 
Fig.  14  show  the  value  of  Q  required  to  bring  the  power  factor 
to  unity  at  any  value  of  the  torque  for  each  of  the  speeds 
corresponding  to  /i^O-5,  0,  and  —0-5.  In  the  same  figure 
are  also  drawn  curves  showing  how  the  values  of  the  rotor 
current  and  speed  vary  with  the  torque  when  the  power  factor 
of  the  motor  is  maintained  at  unity. 

It  will  be  apparent  from  an  inspection  of  Figs.  6, 7 
and  12  that  in  general  when  the  motor  is  running  at 
speeds  below  synchronous  speed,  the  stator  receives 
power  from  the  mains,  part  of  which  is  returned  by  the 
rotor  to  the  mains  ;  ont  he  other  hand,  when  the  motor 
is  running  at  hyper-synchronous  speeds,  both  stator  and  rotor 
receive  power  from  the  mains.      Further,  an  inspection  of 


['•i+yK+-'-o-i+'S)][»-i+Fi] 

On  rationalising  and  separating  real  and  imaginary  parts,  this 
becomes 

lQ'  +  R.lTR)[{rJx,r-  +  {l+x,lx,r-]+T^R[{rJx,)^+(xJx/ 
+  Q[t-a.n  a(l  +xJxa)-rJxo]  +S[l+R{l  +2xjxa) 
-QrJXo{Un^a-l)  +  {Q-^+R.l  +  R)]+S'^[l  +  R~Qta.n  a] 


/  = 


E 


ri(l-l-tan-a) 


{rJx,f  +  {xJx^+l+Sf 


-1 


(Q^+R.l  +  R)[{rJXa)-  +  (l  +  xJxo)^]ta,na+l-R.rJxa{l+xJxo)(l  +  ta.nhi) 
-Q(l  +  2xJxa)  +  S[R{tiina~2r,IXf,)+tsina{l  +  2x,/x„)  +  2QxJx„ 

+  (Q^  +  R.l  +  R){rJxa+ta,naA+xJx„)]+S\l+R.Una  +  Q] 

(17) 

This  expression  gives  the  current  /  as  the  sum  of  two  com- 
ponents, the  one  in  phase  with,  and  the  other  in  quadrature 
with  the   supply   E.M.F.    E.     The   ratio   of  the   quadrature 


02O 


'^'T/t.  T= 


61' 6  u,r, 


Vic.    13. 


-  Itclz 


component  to  the  in-])hase  component  is  tan  >l  where  X  is  the 
angle  of  lag  or  lead  of  the  current  /  behind  or  in  front  of  the 
supply  E.M.F.  E. 


/T     ^       61- 6 14.,  r, 
Fig.   U. 


Power  Factor  at  Various  Speeds. 
The  values  of  the  power  factor  at  difierent  speeds  have  been 

calculated  for  values  of  R=0-5,  0  and  —0-5,  Q  in  each  case  Fig.  11  shows  that  when  the  motor  is  running  in  the  opposite 

being  equal  to  0-02  and  for  Q=0-Ol,  02  and  0-03,  the  value  of  direction  to  the  field,  the  rotor  receives  power  from  the  mains, 

R  in  each  case  being  equal  to  0-5.     The  results  are  shown  in  part  of  which  is  returned  to  the  mains  by  the  stator. 

Fig.  13.     The  curves  show  that  if  the  value  of  Q  is  constant,  {To  be  continued  ) 
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Magnetos   for   Ignition  Purposes   in   Internal 

Combustion   Engines/ 


By    E.    A.   WATSON, 


Co>fDITIONS   TO   BE    FULFILLED. 

A  magneto  must  supply  at  regular  intervals  a  sudden  spark 
between  a  pair  of  points  in  the  engine,  usually  about  0-5  mm.  apart, 
which  are  surrounded  by  gas  at  a  press  me  as  high  as  6  or  7  atmospheres. 
In  order  to  produce  a  spark,  a  definite  minimum  voltage  must  be 
generated  depending  upon  :  (a)  the  gap  between  the  plug  electrodes  ; 
(6)  their  configuration;  (r)  the  pressure  and  temperature  of  the 
smTounding  gaseous  mixture. 

A  peak  voltage  of  10  000  V  when  the  engine  is  turned  by  hand  or 
by  the  electric  starter  is  necessary.  The  engine  speed  may  approxi- 
mate 100  revs.  p?r  min.  for  cars  of  small  and  moderate  sizes.  The 
corresponding  magneto  speed  dejjends  on  the  ratio  of  the  gearing 
between  the  engine  and  magneto.  Four-cyhnder  engines  iLsuaUy 
employ  a  magneto  giving  two  sparks  per  revolution  at  engine  speed. 
Two-cyhnder  engines  generally  employ  a  magneto  running  at  half 
engine  speed.  The  speed  of  the  magneto  will  be  only  50  revs,  per 
min.  Consequently,  various  devices  are  employed,  such  as  geared 
starters  enabhng  the  engine  to  be  rotated  more  rapidly,  &c. 

Speed  Voltage  Curves. 
Typical  speed/voltage  curves  are  sho^ni  in  Fig.  1  for  ( 1 )  a  4-cyhnder, 
(2)  a  large  motor-cycle  magneto  normally  iLsed  on  single -cylinder 
4-stroke  engines,  (3)  a  small  motor-cycle  magneto  usually  fitted  to 
small  2-stroke  engines.  The  upper  hmit  of  speed  is  rarely 
encoimtered,  except  in  aeroplane  engines,  Li  this  case  conditions 
as  regards  voltage  required  are  usually  less  severe  here  than  at  low 
sj)eeds,  and  8  000  V  is  an  outside  figme,  5  000  to  6  000  V  being  more 
usual.  On  the  other  hand,  plug  leakage  is  more  hkely  to  occur. 
The  standard  testing  speed  for  aeroplane  magnetos  is  3  500  revs. 
per  min.  Adverse  conditions  due  to  leakage  may  be  due  to  various 
causes,  e.g.,  moisture  deposited  in  a  film  on  the  surfaces  of  plugs,  oi 
on  the  insulation  of  the  magneto  ;  dirt  on  the  insidation  of  the 
magneto  ;  defects  in  cables  and  wiring ;  carbon  deposit,  charred 
oil,^&c.,  on  the  interior  of  the  sparldng-plug  ;  and  leakage  through 
the  body  of  the  insulator  of  the  plug  itself.     Some  porcelains  show 
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A\ell-marked  leakage  at  quite  low  temperatures.  Mica,  on  the 
other  hand,  shows  practically  nothing  up  to  500°C.  With  satis- 
factory sparking-plugs  such  a  temperature  should  rarely  occur. 

Spakktng  a  Leaky  Circuit. 
The  capability  of  a  magneto  for  sparking  a  leaky  circuit  is  a 
function  of  the  energy  which  the  magneto  can  supply  in  the  spark 
di-icharge  which  consists  of  two  portions,  (1)  the  energy  stored  in 
the  capacity  of  the  leads  and  terminals  discharged  instantaneously 
across  the  gap,  (2)  a  flame -Uke  spark  or  arc,  the  duration  of  which 
is  controlled  by  the  electrical  constants  of  the  machine.  The 
total  energy  in  the  discharge  may  be  measured  by  various  methods. 
Direct  measurement  of  the  current  which  the  magneto  can  yield 
is  difficult.  Rough  approximations  can  be  made  by  an  oscillograph, 
but  it  is  best  to  compare  diff^erent  machines  by  shunting  their 
terminals  with  a  high  resistance  in  jjarallel  with  a  spark-gap.  The 
value  of  the  resistance  necessary  to  stop  sparking  is  a  criterion  of 
the  capabihty  of  the  machine  for  dealing  with  a  leaky  circuit.  Such 
a  test  is  generally  called  a  "'  utility  test,"  and  the  conductance  or 
resistance  required  to  quench  the  spark  the  ""  utiUty "  of  the 
magneto.     A  liquid  resistance  of  0-2-1  megolm  is  fairly  satisfactory 

*  Abstract  of  Pajjer  read  before  the  Institution  of  Electrical  Engineers. 


for  laboratory  purposes.  Carbon  rod  resistances  are  Aiseless.  A 
step-doT\'n  transformer  working  in  conjimction  with  a  resistance  on 
the  low-tension  side  yields  satisfactory  results. 

Fig.  2  gives  a  series  of  utiUty  ligm-es  obtained  on  various  types 
of  magnetos.     These  vary  greatly,  and  there  is  no  generally  accepted 
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standard  of  utility,  but  the  author's  firm  have  adopted  the  figure  of 
4  micromhos,  and  all  h'gh-speed  testing  gajjs  are  shunted  with  a 
leak  of  this  value. 

JLagsetic  System  a.s  a  Source  of  Energy. 

The  cycle  of  operations  may  be  divided  into  two  principal  parts  : 
(a)  A  period  during  which  work  is  done  upon  the  magnetic  field  in 
distorting  it,  and  energy  is  stored  therein  ;  (6)  a  period  during  which 
this  stored  energy  is  returned  to  the  circuit  as  a  spark.  The  most 
usual  arrangements  of  the  magnetic  circuit  at  present  are 
(1)  the  ordinary  revolving  H  armature,  (2)  the  sleeve  tyj)?,  (3) 
the  polar  inductor  type.  The  first  class  gives  one  complete  flux 
reversal  to  each  revolution,  the  second  two,  the  third  any  desired 
number  within  certain  limits. 

Most  magnetos  belong  to  the  first  class,  but  the  principle  is  the 
same  in  all.  The  author  accordingly  selects  the  ordinary  //-armature 
2-pole  machine  in  studying  the  nature  of  the  magnetic  system.  He 
traces  and  illustrates  the  typical  curve  of  ojwn  circuit  voltage 
comprising  a  sharp  peak  between  60  and  120  deg.  above  the  base 
hne,  and  a  similar  detached  jjcak  between  about  240  and  300  deg. 
below  the  base  Une.  The  construction  for  the  worlcing  flux  in  the 
magneto,  relating  B  and  //,  is  next  given,  and  an  expression  for  the 
available  energy  stored  in  the  distorted  field  is  oltaint  d.  A  construc- 
tion for  the  available  energy  follows,  and  finally  the  actual  flux 
changes  in  the  arch  of  the  magnet  when  the  magneto  is  rvuming 
is  depicted. 

Magnetic  Data  foe  Various  Steels. 

Until  a  year  ago  the  range  of  magnetic  properties  of  available 
steels  was  somewhat  restricted.  With  tungsten  containing  about 
6  per  cent,  of  tungsten  and  about  0-6  per  cent,  carbon  a  tigiu-e  for 
(B//)max.  of  from  220  000  to  300  000  was  obtainable.  Great  use  is 
made  in  America  of  chromium  steels  which  wiUgive  a  (BH)  niax.  of 
240  000  to  250  000.  A  plain  carbon  steel  will  not  usually  exceed 
200  000.  Recently,  however,  the  range  has  been  extended  by  the 
introduction  of  the  new  cobalt  steels.  With  35  per  cent,  of  cobalt, 
values  of  (B//)inax  is  high  as  900  000  can  be  reached,  the  value  of 
Biem  being  from  10  000  to  10  500  with  a  vahie  of  H^  of  about  200 
to  240.  Such  a  steel  is  naturally  expensive,  but  a  much  smaller 
amount  is  required.  The  higher  coercive  force  opens  up  possibihties 
of  simphfication  of  design,  owing  to  the  permissible  reduction  in 
magnet  length. 

Proportions  of  Magnet. 

The  preceding  data  allow  us  to  estimate  the  total  volume  of  the 
magnet,  but  do  not  indicate  its  jiroportions.  Specially  severe 
conditions  may  be  introduced  by: — (1)  The  armatme  being  per- 
manently short-circuited  when  nuining  at  a  high  speed,  due  to 
(a)  short-circuiting  of  the  sparking  plugs   by  charred  oil,  carbon 
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tli'posit,  Ac,  or  [Ij)  tlu'  iioiiiial  (i)K'rati()ii  (if  llii'  cut-init  is  u.scd  for 
stopping  the  ongiiu'.  (2)  The  armature  being  rcnioveii  from  tlie 
tvmnel  without  tlic  use  of  any  k'>ep'.'r,  e.ij.,  when  the  machine  is 
(lisniaiitlcil  for  examination  or  overhaul. 

It  may  h-  laid  down  as  a  condition  to  [<•  tullillcd  hy  the  desij^'n  that 
the  removal  of  the  armatme  shall  not  take  the  magnet  appreciably 
beyond  the  point  of  (/<//)nmx.  It  is^  useful  to  exjH-ess  the  proportions 
of  the  magnet  in  terms  of  the  nuignetie  potential  between  its 
extremities.  This  is  zero  when  the  magnet  is  short  eireuited,  anil 
should  never  exe<'ed  tlie  value  corresponding  to  the  tiptimum  value 
of  HH .  The  quantity  ranges  from  about  (HHt  for  very  snuiU  nuitor- 
eyele  magnetos,  to  1  2(H)  for  machines  intendc<l  for  lorry  and  siniilai 
work.  Ordinary  tungstet\  steels  have  the  o])tim\im  value  of  BH 
at  about  //     40,  corresponding  to  a  length  of  from  15  to  30  cm. 

The  ctTect  of  both  armature  and  air-gap  reluctance  is  to  reduce 
the  availalile  amount  of  stored  energy.  Hence  the  air-gap  is  kept 
at  a  low  figure,  usually  about  01  to  015  mm.  mea^sured  radially. 
The  density  in  most  machines  is  fnuu  12  000  to  15  000  lines  jxr 
square  centimetre,  and  the  corresponding  nuignetie  ])otential  between 
the  pole-faces  with  armatme  in  zero  position  is  ajiproximately  100 
C'.G.S.  tinits,  i.e.,  8  to  16  per  cent,  of  the  value  cniresponding  to 
storage  of  maximum  energy. 

Effect  of  Arm.\ti;ue  Kksistance. 
The  elftct  of  armature  reluctance  may  be  relatively  small,  but 
armature  resistance  has  an  imiiortant  bearing  upon  the  operation 
of  the  machine,  especially  at  low  speeds.  For  low  six>cds  of 
rotation  and  long  cycles  the  total  flux  change  is  much  less 
than  for  short  ones,  this  caiLsing  dinun\ition  in  the  stored 
energy.  The  spark  energy  rises  with  speed  up  to  a  maximum 
at  which  the  amount  of  flux  leaking  back  is  small  compaicd 
with  the  total.  This  maxinunu  generally  occurs  about  2  000 
revs,  per  min.,  and  is  clearly  shown  in  I^ig.  3,  which  gives 
curves  taken  for  representative  machines.     A  method  of  calculating 


s()ecial  coupling.  .Vnother  device  consists  in  swinging  the  whole 
magneto  about  its  axis,  while  a  largely  used  device  utilises^a  sleeve 
which  carries  the  pole-shoes  and  which  can  be  rotated,  the  magnet 
itself  remaining  fixed.     This  de\iee  gives  very  good  results,  but  is 
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Fi<i.  3. — Typical  JIaonkto  Spark  Energy  Curves. 

the  amoimt  of  flux  distortion  at  any  speed  and  armature  position 
is  given  in  the  Appendix  of  the  original  Paper,  indicating  that  the 
cross-sections  of  the  primary  winding  must  be  as  great  as  possible 
and  its  length  of  mean  turn  a  minimum.  Machines  employing  a 
separate  transformer  have  an  important  advantage  in  that  the 
whole  of  the  space  on  the  armature  can  be  fiUed  with  short-circuited 
winding. 

In  the  original  Paper  the  author  presents  diagrams  showing  the 
way  in  which  the  performance  of  a  magneto  at  low  speeds  varies 
with  changes  in  the  copper  cross-section  of  the  primary  winding, 
and  also  with  the  shape  of  the  pole-shoes.  Fig.  i  shows  the  way  in 
which  the  position  of  maximum  utiUty  varies  ^vith  the  speed  "and 
angular  jxisition  of  the  armature.  At  low  speeds  the  maximum  occurs 
near  the  mid-position  of  the  armature.  At  high  speeds  its  position 
moves  round  in  the  direction  of  rotation. 

In  order  to  obtain  a  variable  iwint  of  ignition  the  position  of  the 
armature  can  be  fixed  with  relation  to  the  pole-shoes  at  which  the 
spark  occurs,  and  variations  in  timing  obtained  by  altering  the  angu- 
lar relation  of  the  magneto.     This  may  be  done  by  several  forms  of 
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expensive.  Another  device  to  improve  the  performance  of  "the 
machine  at  low  speeds  is  the  imjiulse  starter  eoujiling,  using  a  spring 
connection  between  the  magneto  and  its  driving  shaft. 

Transforming  Magnetic  to  Electrical  Emeroy. 

Having  traced  the  storage  of  energy  in  the  stretched  magnetic 
field,  the  author  next  considers  the  transformation  of  this  eiiergj' 
into  that  represented  by  a  current  flowing  in  the  high-tension 
circuit. 

In  practice  eddy  currents  in  the  armature  core  and  pole-shoes 
retard  the  movement  of  the  flux,  and  lessen  the  secondary  voltage 
which  a  given  flux-change  can  produce.  Again,  there  is  capacity 
associated  with  both  primary  and  secondary  windings,  which  also 
interact  on  one  another.  It  is  important  to  make  the  necessary 
flux-change  as  smaU  as  possible,  for  on  this  the  performance  of 
the  machine  at  low  speeds  primarily  dejiends.  Correct  lamination 
of  the  magnetic  circuit  is  of  obvious  importance.  It  has  always 
been  the  practice  to  laminate  the  armature  core  carefully,  and  now 
the  majority  of  British  firms  are  fitting  laminated  pole-shoes  to 
their  new  models.  Fig.  5  gives  comparative  tests  made  on  the 
same  machine  with  solid  and  laminated  pole-shoes,  and  shows  clearly 
the  advantage  to  be  gained  by  their  use.  In  the  past  the  difficulty 
of  making  a  satisfactory  mechanical  job  of  laminated  pole-shoes 
was  a  difficulty,  but  this  has  now  been  largely  overcome. 

Effect  of  Cokdenser. 

The  condenser  may  be  regarded  either  as  a  device  for  suppressing 
sparking  at  the  contact-breaker  points,  or  as  forming  one  element  of 
an  oscillatory  circuit  inductively  coupled  with  the  secondary.  In 
practice  the  rupture  of  the  primary  circuit  can  never  be  instan- 
taneous, and  there  is  a  definite  relation  between  the  sparking  voltage 
between  the  two  points  and  the  time  that  has  elapsed  since  they 
commenced  to  separate.  In  practice,  however,  the  rate  of  pressure- 
rise  and  maximum  voltage  developed  aic  indeixrndent  of  the  cam 
shape,  so  that  the  mechanical  conditions  of  break  do  not  appear 
to  be  of  great  importance.  A  voltage  of  about  350  V  appears 
necessary  for  a  gap  of  01  mm.,  rising  somewhat  as  the  gap  is  reduced 
to  0001  mm.,  and  then  faUing  again.  Hence,  provided  the  voltage 
had  not  attained  a  higher  figure  than  350  V  during  the  first  0001  mm. 
travel  of  the  jjoints,  sparking  should  not  occur  ;  actually  the  capacity 
must  be  more  than  corresponds  to  this  rate  of  rise  in  order  to  sup- 
press sparking. 

Sparking  should  be  independent  of  the  material  of  which  the 
contact   points   are   made,   whereas   only   certain   metals,   such  as 
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platinum  and  iridio-platinum,  -n-hich  do  not  form  oxides  when 
heated,' can  be  used.  Even  so  sparking  is  largely  aSected  by  the 
condition  of  the  points,  e.g..  the  presence  of  small  traces  of  dirt  and 
impurities. 

The  problem,  therefore,  is  not  so  much  the  suppression  of  true 
sparking  as  the  suppression  of  arcing.  Generally  speaking,  the 
conditions  existing  at  the  moment  of  break  are  httle  imderstood 
and  a  carefully  conducted  research  into  them  would  be  well  worth 
while.  Sparking  falls  steadily  as  condenser-capacity  is  increased, 
but  a  compromise  is  necessary  to  reconcile  this  requirement  with  the 
capacity  giving  the  best  low-sj)eed  performance. 
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5. COMrARATlVE  LoW-SPEED  PERFORMANCE  WITH  SoLLD  AND 

L.AMINATED     PoLE-ShOES. 

The  author  discusses  in  some  detail  the  theoretical  considerations 
involved  in  the  choice  of  cajjacity,  and  the  consequences  of  close 
inter -hnking  of  primary  and  secondary  windings.  But  in  many 
directions  practical  experience  quaUfies  theory.  Complete  ex- 
tinction of  the  spark  is  controlled  by  three  factors,  viz.,  (1)  the  time 
available,  i.e.,  speed  of  rotation  and  length  of  cam  ;  (2)  resistance 
of  spark-circuit ;  and  (3)  inductance  of  the  secondary  winding.  To 
make  extinction  complete  we  desire  as  long  a  cam  as  possible.  The 
second  factor  is  not  greatly  under  control,  but  additional  spark-gaps 
are  sometimes  inserted  in  the  secondary  circuit,  thus  reducing  the 
spark  duration.  The  third  factor  is  largely  controllable  by  modi- 
fying the  shape  of  the  pole-pieces. 

In  general  the  following  principles 
form  a  basis  for  the  correct  relation- 
ship between  the  various  factors  con- 
cerned :  (a)  The  number  of  secondary 
turns  to  be  the  least  which  will  satisfy 
low-speed  conditions  ;  (6)  the  reluct- 
ance of  the  flux  path  to  be  such  that 
imder  the  worst  conditions  of  high 
speed  and  maximum  flux  distortion 
the  point  of  maximum  BH  is  not  ex- 
ceeded ;  (c)  the  duration  of  ox)en  circuit 
of  the  primary  winding  to  be  as  large 
as  possible,  i.e.,  the  points  should  be 
held  oj5en  from  the  sparking  position 
until  the  axis  of  the  H  armature  is 
across  the  pole-faces  or  shghtly  beyond 
this  position.  This  in  most  machines 
corresponds  to  a  duration  of  "  make  " 
of  100  deg.  and  of  "  break ''  of  80  deg., 
the  break  occurring  at  approximately 
10  deg.  past  the  mid-position  of  the 
armature.  These  angles  have  been 
standardised  by  all  the  British  magneto 
manufacturers. 

Relation  Between  Electrical  and  Magnetic 
Chakacteristics. 
The  author  summarises  the  results  of  his  reasoning  as  follows  : — 

1.  Lmo-speed  Voltage. — Dependent  upon  available  magnetic 
energy,  primary  resistance,  speed  of  rotation,  number  of  secondary 
turns,  energy  losses  and  condenser  capacity.  Incre»,ses  with 
increasing  speed  up  to  a  hmiting  value,  which  increases  with  increase 
in  available  magnetic  energy. 

2.  Utility. — At  high  speeds  proportional  to   magnetic  potential 


of  distorted  field  and  inversely  proportional  to  number  of  secondary 
turns.     At  low  speeds  dependent  upon  speed  and  primary  resistance. 

3.  Energy  in  Initial  Spark. — At  high  speeds  proportional  to  avail- 
able magnetic  energy.  Dependent  upon  losses  in  iron  of  armature, 
&c.,  and,  partly,  on  condenser  capacity.  If  losses  were  absent»the 
energy  would  be  independent  of  the  voltage,  but,  owing  to  their 
presence,  the  energy  decreases  as  the  voltage  is  raised.  At  low 
speeds  it  is  dependent  upon  speed  and  primary  resistance. 

4.  Total  Energy  in  Spark  and  Flame. — This  follows  the  same  law 
as  the  energy  in  the  intitial  spark,  but  is  greater  in  value.  Theore- 
tically the  total  energy  may  be  twice  that  in  the  initial  spark.  This 
energy  is  approximately  that  stored  in  a  magnetic  field  of  value  2B 
at  a  potential  of  H  and  is,  therefore,  2BH/{Sit)  or  BH/i^Tr).  If, 
instead  of  allowing  this  field  to  collapse  sudenly,  we  do  work  on  it, 
maintaining  the  potential  H  mitil  £=0,  additional  work  BH/{4:  ) 
will  be  done  upon  the  field,  and  the  total  available  energy  will  be 
BH/{2n). 

5.  R.M.S.  Value  of  Chirrent  in  Secondary  Circuit. — Depends 
upon  characteristics  of  magneto  itself  and  also  upon  spark-gap 
resistance.  A  magneto  may  be  made  to  give  almost  any  reading 
desired  upon  a  hot-water  ammeter,  by  altering  the  constants  of 
the  circuit.  In  particular,  adding  capacity  to  the  terminals  will 
increase  the  reading  several  fold. 

Trend  of  Development  in  Magneto  Design. 

The  following  points  always  form  the  basis  of  development : — 
(1)  Improvements  in  material  available,  including  the  use  of  cheaper 
but  ec{ually  effective  substitutes  ;  (2  better  utiUsation  of  existing 
material ;  (3)  improved  mechanical  design,  tending  to  longer  life 
and  greater  reUabihty  in  service  ;  (4)  simplification  of  parts,  re- 
ducing cost  of  construction  and  elimination  of  difficult  manufac- 
turing problems. 

In  some  cases  these  points  are  to  a  certain  extent  incompatible, 
notably  (2)  and  (4),  and  a  compromise  has  to  be  effected.  We  have 
already  noted  under  (1)  the  use  of  the  new  cobalt  steels  in  place  of 
tungsten  steels.  Much  might  be  done  in  the  production  of  a  satis- 
factory substitute  for  platinum  for  the  contact  points.  Tungsten 
is  certainly  not  equal  to  platinum,  having  shorter  hfe  and  much 
higher  contact  resistance. 

Under  heading  (2)  we  have  already  dealt  with  the  use  of  laminated 
instead  of  solid  pole-shoes.  Much  might  be  done  in  the  direction 
of  improved  insulating  materials  and  methods  of  insulation,  so  as 
to  enable  a  better  space  factor  to  be  obtained.  There  is  room  for 
improvement  in  the  magnetic  circuit.  Examination  of  the  armature 
reaction  shows  that  certain  portions  of  the  ordinary  horseshoe 
magnet  are  extremely  ineffective.  Fig.  6,  which  gives  the  distri- 
bution of  potential  along  a  typical  horseshoe  magnet  after  running, 
shows  to  what  imeven  demagnetising  forces  the  metal  is  subjected. 
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and  how  badly  it  is  employed.  Owing  to  this  and  other  reasons, 
the  energy  given  as  a  spark  is  only  about  25  per  cent,  of  that 
theoretically  available. 

Under  heading  (3)  great  progress  has  been  made,  particularly  as 
regards  the  contact  breaker  and  its  actuating  cams. 

Under  heading  (4)  much  has  been  accomplished  of  late  by  the  use 
of  die  castings,  produced  both  in  aluminium  alloys  and  in  alloys 
with  a  zinc  base. 

An  Appendix  to  the  original  Paper  is  devoted  to  the  calculation 
of  flux  in  armatures. 
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Habmonio  Generator. 
In  order  to  insure  tliat  the  eanier  euiTent  applied  to  the  demodu- 
lator in  the  above  sy.'teni,  employin<;  siijipressed  earrier,  is  of  exactly 
tlie  same  frequency  as  that  used  for  modulation  at  the  sending  end, 
an  arrangement  has  Ix  en  devised  whirehy  both  of  these  frequeneies 
arc  derived  from  the  same  source.  For  this  purpose  at  one  terminal 
of  the  swtem  a  vacuum-tube  oscillator  generates  a  frequency  some- 
what above  the  voice  range — say  .T  OtM)  (cycles.  Current  of  this 
frequency  is  aj)])lied  to  the  input  of  another  vacuum  tube  in  such  a 
way  as  to  overload  it.  This  "  harmonic^  generator,"  as  it  has  been 
termed,  is  so  arranged  that  the  eurr<'nt  in  its  output  circuit  has  a 
distorted  wave-form  containing  prominent  components  whose 
frequencies  are  exact  multiples  of  the  applied  frequency.  The 
various  harmonics  of  the  base  frequency  (in  this  case  10  000,  15  000, 
20000  cycles,  &<•.)  are  separated  by  suitably  designed  selective  circuits 
and  led  into  indixidual  circuits  where  they  are  am])liticd,  and  made 
available  for  use  as  carrier  curi'cnts,  each  in  connection  with  a 
different  channel.  At  the  same  time,  current  of  the  base  frequency 
from  the  controlling  oscillator,  in  this  ca.se  5  000  cycles,  is  amplified 
and  transmitted  over  the  line  to  tlie  other  terminal.  Here  it  is 
separated  out  by  a  filter,  amjilitied  and  a]iplied  to  a  second  harmonic 
generator,  which  produces  the  same  series  of  earrier  frequencies  as 
does  the  harmonic  generator  at  the  controlling  station  already  re- 
ferred to.  These  regenerated  harmonics  may  not  only  be  used  for 
demodulating  the  transmissions  received  from  the  controlhng 
terminal,  but  may  also  be  used  in  connection  with  balanced  modu- 
lators which  send  in  the  reverse  direction.  The  demodulators  at  the 
eont  rolling  station  are  sujjplied  with  carrier  current  from  the  harmonic 
generator  at  that  terminal. 

Advantages  of  the  Sdtpressed  System. 

The  suppressed  carrier  system,  besides  employing  smaller  line 
currents,  has  two  other  important  advantages.  One  is  the  absence 
of  audible  beat  notes  resulting  from  interaction  in  the  demodulating 
circuits  between  the  carrier  frequency  normally  present,  and  others 
which  may  be  present  through  crosstalk  or  lack  of  perfect  balance. 
Where  all  of  the  carrier  frequencies  are  generated  sei^arately,  these 
combination  frequencies  may  in  certain  cases  give  rise  to  disturbing 
tones  within  the  voice  range.  With  the  harmonic  aiTangement, 
on  the  other  hand,  the  only  possible  frequencies  are  differences  of  the 
base  fiequency  itself  and  its  harmonics,  all  of  which  are  above  the 
normal  voice  range,  and  accordingly  are  suppressed  by  the  low-pass 
filter  in  the  output  circuit  of  the  demodulator.  As  a  matter  of  fact, 
this  harmonic  arrangement  is  practically  essential  where  the  same 
frequency  range  is  used  for  both  directions. 

The  second  advantage  arises  from  the  fact  that  variations  in  the 
attenuation  of  the  line,  due  to  weather  changes  or  other  causes,  have 
less  eSect  on  the  transmission  equivalent  of  the  system  where  the 
carrier  frequency  itself  is  not  transmittc  d.  This  will  be  clear  when  it 
is  recalled  that  the  magnitude  of  the  voice  current  in  the  output  of  the 
demodulator  is  proportional  to  the  product  of  the  ampUtudes  of  the 
carrier  and  side-band  currents.  If,  therefore,  the  change  in  line 
attenuation  is  such  as  to  increase  or  decrease  the  side-band  current  by 
a  given  ratio,  the  carrier  current  when  transmitted  will  in  general  also 
be  changed  in  the  same  ratio,  and  the  resulting  voice  ciurent  will  be 
changed  by  the  square  of  this  ratio.  In  the  suppressed  carrier 
system,  on  the  other  hand,  while  the  side-band  is  changed  as  before, 
the  carrier  is  increased  or  decreased — not  by  the  change  in  attenuation 
which  occurs  at  the  carrier  frequency,  but  by  the  changes,  in  general 
much  smaller,  which  occiu-  art  the  base  frequency,  so  that  the  voice 
current  is  less  effected  in  this  case. 

Repeaters. 

The  great  importance  of  ampbfying  apparatus  at  intermediate 
points  on  a  line  employing  carrier  frequencies  will  be  evident.  The 
conditions  require  that  repeaters  for  this  service  differ  quite 
considerably  from  standard  voice  frequency  repeaters. 

In  the  first,  place,  on  a  multiplex  carrier  ciu'rent  circuit  a  single 
repeater  installation  mast  handle  the  energj'  associated  with  a 
number  of  indeix-ndent  conversations.  This  could  be  accomplished 
by  making  the  installation  include  a  number  of  repeaters  in  parallel 
with  suitably  associated  filter  combinations,  but  it  is  at  once  obvious 
that  it  is  much  preferable  to  install  but  one  repeater  channel  capable 
of  amplifying  all  the  carrier  transmission.  The  requirements  for 
the  repeater  set  are  made  still  more  severe  by  the  fact  that  modula- 
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tion  in  the  re|H'ater  tubes,  which  tends  to  increase  with  the  load, 
introduces  disturbing  factors  in  carrier  ojx'ration  which  are  not 
serioius  in  ordinary  refx^atcr  ojx'ration.  The  reason  for  tliis  is  that 
the  combination  frecjuencies  resulting  from  the  interaction  of  the 
cm-rents  in  two  channels  may  lie  in  the  frequency  range  of  a  third, 
in  which  case  they  are  transmitted  through  the  selective  circuits 
of  that  channel  and  a])pear  as  an  interfering  noise  or  tone  at  the 
subscriber's  station.  To  obtain  sufficient  energy-carrying  capacity, 
and  to  overcome  to  some  degree  this  dittic^ulty  of  intermodulation, 
a  number  of  tubes  in  parallel  in  the  so-called  "  push-pull  ''  arrange- 
ment are  used.  The  circuit  of  the  push-])ull  amplifier  is  similar  to 
that  shown  in  Fig.  7,  the  transformer  marked  T.,  being  omitted. 

In  this  arrangement  the  in2)ut  voltage  is  applied  in  such  a  way 
as  to  increase  the  grid  voltage  of  one  tube  with  resjx-ct  to  its  filament 
at  the  same  time  that  the  grid  voltages  of  the  other  is  diminished. 
The  plates  are  connected  with  the  output  circuit  by  a  differential 
transformer,  so  that  the  useful  amplified  currents  from  the  two 
tubes  are  added,  while  the  more  troublesome  interfering  components 
duo  to  modulation  are  equal  in  amplitude  and  opposite  in  phase, 
and  hence  are  balanced  out. 

If  the  same  frequencies  are  u.sed  for  the  transmission  in  both 
directions,  the  lines  on  either  side  of  the  repeater  must  be  balanced 
and  the  same  general  type  of  repeater  circuit  used  as  for  voice- 
frequency  telcj)hone  rejicaters.  If,  however,  ditfcrent  frequencies 
are  employed  for  transmission  in  the  two  directions,  filters  may  be 
used  to  prevent  the  currents  sent  o\it  in  one  direction  from  passing 
into  the  input  circuit  of  the  repeater  set  which  receives  energy 
from  that  direction. 

While  the  telephone  currents  at  voice  frequencies  may  be  amplified 
in  the  same  repeater  along  with  the  carrier  currents,  it  has  been 
fomid  convenient  for  reasons  of  plant  flexibility  to  separate  voice- 
frequencies  frino  carrier-frequencies  by  Une  filters  similar  to  those 
used  at  the  tciminals.  Due  to  the  fact  that  the  attenuation  of 
voice-frequencies  is  much  lower  than  that  of  carrier -frequencies,  it 
is  frequently  unnecessary  to  install  a  voice-frequency  repeater  at 
all  the  points  where  carrier-frequency  repeaters  are  installed.  A 
number  of  arrangements  are  illustrated  in  the  sections  deahng  with 
commercial  systems. 

Signalling  over  Gakriek  Circuits. 

Signalling  over  carrier  circuits  is  accomphshcd  by  two  distinct 
methods  in  the  two  tj-pes  of  system  employed.  In  the  type  where 
carrier  cuiTcnt  is  transmitted  over  the  fine,  the  ordinary  I6-cycle 
ringing  current  is  made  to  operate  a  relay  which  discoimects  the 
source  of  carrier  ciu-rent  from  the  modulator,  thereby  stopping 
its  transmission  over  the  line.  At  the  distant  terminal  there  is 
associated  with  the  demodulator  an  auxiliary  rectifier  tube,  the  direct 
current  from  which  normally  maintains  a  relay  in  its  operated 
iwsition.  When  transmission  of  the  carrier  ciurent  ceases  this 
relay  falls  back,  connecting  16-cycle  ringing  ciurent  to  the  line 
associated  with  the  particular  chamiel. 

In  the  system  where  the  carrier  current  is  suppressed,  the  16-cycle 
ringing  cmTcnt  from  the  low-frequency  line  operates  a  relay  which 
appUes,  over  the  speech  chamiel,  a  current  of  133-cycle  frequency. 
This  is  transmitted  over  the  carrier  circuit  resulting,  when  demodu- 
lated, in  a  similar  ciurent  at  the  receiving  terminal.  This  current 
operates  a  relay  tmied  to  this  frequency,  and  this  relay  sends  out 
16-cycle  ringing  current  over  the  associated  fine. 

Transmission  of  Telegraph  Signals. 

In  transmitting  telegraph  signals  by  the  carrier  method,  the 
signalling  current,  as  received  from  the  local  telegraph  trunk  or 
from  a  comiecting  long-distance  telephone  line,  ojjerates  a  relay 
which  controls  the  appfication  of  eanier  current  to  the  high-frequency 
line.  The  usual  arrangement  is  such  that  high-frequency  current  of 
miiform  amplitude  is  sent  out  during  the  marking  intervals  only. 
At  the  receiving  terminal  tliis  high-frequency  current  is  rectified, 
gencraUy  after  amplification  by  a  vacuum  tube.  The  resulting 
rectified  current  operates  a  relay,  which,  in  turn,  sends  signals  over 
the  connecting  telegraph  circuit  or  loop. 

As  in  telephony  it  was  showii  to  be  necessary  to  transmit  a  band 
of  frequencies  equal  in  width  to  the  voice-frequency  range, 
similarly  in  carrier  telegiaphy  it  is  necessary  to  transmit  a  band  of 
high  frequencies  corresponding  to  the  important  frequencies  present 
in  the  direct-current  telegraph  signals.  Reasonably  good  signals 
are  secured,  however,  if  those  components  afe  preserved  whose 
frequencies  are  a  few  times  the  fiuidamental  interruption-frequency. 


486 


THE  ELECTRICIAN. 


April  22,  1921. 


rile  upper  limit  of  this  essential  frequency  band  varies  with  diiferent 
types  of  apparatus  and  with  different  grades  of  servic*  required, 
but  it  is  for  any  one  set  of  eonditions  roughly  proportional  to  the 
speed  of  signalling.  For  the  cases  so  far  met  with  in  practice  it  is 
of  the  order  of  100  or  200  cycles.  It  foUows,  therefore,  that 
satisfactory  operation  requires  the  transmission  of  a  band  of 
frequencies  equal  only  in  width  to  the  essential  frequency  range  of 
ordinary  telegraphy.  In  case  of  multiplex-carrier  telegraph  opera- 
tion, the  non-essential  frequency  components  are  accordingly 
suppressed  by  the  selective  sending-circuits,  so  as  to  prevent  them 
from  interfering  with  other  chamiels. 

Multiplex  Operations. 

Referring  to  the  question  of  multiplex  operation,  it  may  be 
mentioned  that  where  the  camer-frequency  is  of  the  order  of  several 
thousand  cycles,  the  percentage  difference  in  frequency  between 
the  extreme  edges  of  the  side  band  is  so  small  that  it  is  not  so  readily 
possible  to  design  circuits  to  suppress  one  of  the  side  bands,  as  can 
be  done  in  the  case  of  telephony.  For  this  reason  the  f ri  qn^ncy 
range  assigned  to  a  carrier-telegraph  chamiel  has  been  twice  that 
of  the  essential  frequency-range  of  the  direct-current  telegraph 
channel.  As  is  obvious  from  previous  consideration,  the  advantages 
of  band  filters  largely  disappear  for  naiTow  transmission  bands  at 
high  frequencies,  and  in  telegraphy  it  has  been  fomid  more 
convenient,  for  the  signalling  speed  so  far  met  with,  to  use  loosely 
coupled  resonant  circuits. 

"  Full-duplex  "  woiking  is  secured  by  the  use  of  different  carrier 
frequencies  for  the  two  directions.  Transmissions  in  one  direction 
occupy  a  range  of  frequency  from  3  300  to  6  000  cycles,  and  those 
in  the  other  direction  from  very  slightly  above  6  000  to  10  000 
cycles.  By  proper  terminal  arrangements  this  wiU  provide  on  a 
single  pair  of  \vires  the  equivalent  of  10  full-duplex  telegi-aph 
chamiels  and  there  is  left  still  available  a  substantial  frecjuency 
range  which  may,  if  desired,  be  used  to  provide  either  other  tele- 
graph, or  additional  telephone,  channels. 

Fkbquency  Assignments. 

What  assignment  of  frequency  to  the  various  channels  is  best 
suited  to  a  particular  installation  depends  upon  the  engineering 
and  economic  considerations  involved.  It  may  be  economical  to 
go  to  considerable  exjicnse  in  securing  sufficient  miiformity  on  the 
line  to  enable  its  impedance  to  be  readily  balanced  by  artificial 
line  networks,  thereby  making  it  possible  to  use  the  same  range  of 
frequency  for  the  two  directions  in  a  two-way  telephone  channel. 
On  the  other  hand,  considerations  of  cross-talk  may  make  it  highly 
desirable  that  different  frequencies  be  used  for  ojieration  in  the 
two  directions.  Under  this  condition  it  is  not  necessary  to  secure 
the  imiformity  of  line-imijedance,  which  is  required  when  the  same 
frequency  is  employed  in  both  directions. 

A  very  workable  assignment  of  frequencies  to  telephone  and 
telegraph  on  the  same  pair  is  shown  in    Fig.  8.       The  arrows  at 
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frequency,  kilo- cycl-es. 
Fig.  8. 

at  the  lower  part  of  the  figure  indicate  the  positions  assigned  in 
the  frequency  scale  to  the  different  types  of  transmission.  Be- 
ginning at  zero  frequency  there  is  assigned  to  the  direct-cmTent 
telegraph  a  narrow  band.  The  range  extending  from  200  to  2  000 
cycles  and  represented  by  the  horizontal  arrow  is  the  frequency 
band  of  ordinary  telephony.  In  the  interval  between  3  333  and 
6  000  cycles  is  a  group  of  eight  one-way  carrier  telegraph  channels 
indicated  by  vertical  arrows.  In  the  interval  between  6  000  and 
10  000  are  the  eight  oppositely  directed  channels,  which  with 
those  of  lower  frequency  may  constitute  eight  full  duplex  telegraph 
circuits.  The  frequency  range  above  10  000  is  assigned  to  three 
two-way  carrier  telephone  channels.  These  are  each  designated 
by  a  vertical  arrow  indicating  the  position  of  the  carrier  frequency 
and  the  direction  of  transmission,  and  a  horizontal  arrov  indicating 
the  position  of  the  side  band  with  respect  to  the  carrier  frequency. 


Above  there  are  given,  one  above  the  other,  the  ideaUsed  attenua- 
tion characteristics  of  a  pair  of  separating  filters  for  use  with  this 
assignment  of  frequencies.  The  lower  of  the  two  is  so  designed 
that  each  filter  transmits  only  those  frequercies  which  are  assigned 
to  one  particular  purpose.  Such  filters  would  be  used  for  separating 
into   individual  circuits   the   currents   used  for   carrier  telephony. 
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Fig.  9. — Hioh-Fbequency  Resistance  of  Standard  Copper  Wire 
Sizes  as  vsed  in  Bei.l  System. 

carrier  telegi-aphy,  oidinary  telephony  and  ordinary  telegi-aphy, 
and  thus  facilitating  their  distribution  in  the  central  offices.  The 
filters  shown  above  are  used  for  separating  in  the  carrier  cm-rents 
circuits  the  currents  transmitted  in  opposite  directions. 

Line  Problems. 
It  is  pointed  out  that  with  the  high  frequencies  used,  attenuation 
and  interference  are  much  greater  with  carrier  currents  than  with 
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ordinary  speech  currents.  For  this  reason  it  is  most  economical 
to  use  the  frequency  range  immediately  above  the  voice  range. 
The  same  factors  make  canier  transmission  particularly  dependent 
upon  the  use  of  repeaters  at  frequent  intervals.     To  operate  the 
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highest  fivqueucy  channel  in  a  particular  7."0-niilp  line,  I  0  k\V  would 
t)t'  neocs-sary.  By  the  use  of  icix'atcis  tlio  liigh  fro(|U(iu  v  ixjwcr 
at  no  iH>int  exceeds  01  watt. 

The  authors  correct  the  misconceiition  tliat  has  existed  with 
some  ex|x>rinK'nters  tliat  at  these  frcfiuencies,  the  energy  being 
contained  in  electro-magnetic  waves  guided  by  the  lire  wires, 
the  energj'  losses  are  small.  As  a  matter  of  fact  the  attenuation 
is  even  greater  than  the  ordinary  formula;,  used  with  the  ordinary 
values  for  the  line  constants,  would  indicate,  on  account  of  the 
increased  eticctive  resistance  and  leakag(>.  C'lU'ves  are  given 
showing  the  attenuation  of  tj-pical  oixMi-wire  and  loaded  and  un- 
loaded cable  circuits. 

It  is  found  that  the  constants  L  and  C  are  practically  the  same 
at  high  as  at  low  frequencies.  K  may  be  computed  by  the  usual 
"  .'kin  effect  "  formulas.  Its  rapid  increase  in  value  with  increase 
in  freqm'ncy  is  shown  in  Fig.  9. 

The  determination  of  O  represents  a  more  diflicult  task  since  no 
theoretical  relation  has  been  tstablished  between  the  eticctive 
conductance  between  the  wires  and  frequency.  In  computing, 
the  value  of  G  was  taken  from  measurements  of  the  eticctive  in- 
sulation of  a  group  of  glass  line  insulators  cxi)osed  to  ordinary 
weather  conditions,  and  assumes  therefore  that  the  effective  leakage 
occurs  only  at  the  insulators.  The  conductance,  for  example,  at 
25  kilo-cycles,  mider  normal  dry  weather  conditions,  is  foimd  to 
be  roughly  200  times  that  mcasiu'cd  with  direct  cuiTcnt.  The 
cm'ves  computed  with  the  values  of  the  constants  so  obtained  are 
checked  very  closely  by  the  actual  field  measurements. 


Since  the  leakage  plays  a  large  part  in  determining   the  attenuation, 
substantial    changes    in    attenuaticm    occiu-    for    varying    weather 
conditions.     Under   wet    weather   conditions   the   attenuation   will 
rise  materially  Iiigher  than  that  showii  in  the  curves. 
Attenuation  and  I.mpeuance. 

The  apparent  attenuation  of  a  circuit  may  be  largely  increased 
by  the  setting  up  of  induced  currents  in  adjacent  wires  carried 
on  the  same  ]X)le  line.  This  is  illiLstrated  in  the  curve  of  Fig.  10, 
Avhich  is  for  one  of  the  circuits  employed  in  the  operation  of  the 
tirst  commercial  carrier  telephone  system  In'twcen  Baltimore  and 
I'ittsbiugh.  The  dotted  ciu-vc  represt-nts  excess  attenuation 
originally  found  in  the  circuit  due  to  such  absorption.  After 
additional  transpositions  had  been  cut  into  the  circuit  it  finally 
gave  the  attenuation  shown  in  the  full-line  curve.  The  smaller 
attenuation  hump  shown  in  the  curve  at  about  12  000  cycles  was 
not  eliminated,  as  its  effect  was  not  (onsiderid  sufficiently  serious 
to  justify  the  expen.se  of  further  transpositions. 

Cm-ves  are  given  showing  the  imj)edance  of  different  types  of 
circuit  at  frequencies  up  to  30  000  cycles.  For  ojx^n  lines  the 
impedance  is  [)ractically  a  pure  resistance  with  negligible  reactance 
for  all  frecjuencies. 

Transmission  over  cable  is  discussed  only  in  connection  with  the 
unavoidable  use  of  short  lengths  of  cable  in  passing  through  cities, 
&c.  The  transmission  loss  and  imix-dance  irregularities  intro<luced 
by  cable  can  to  some  extent  be  overcome  by  loa<ling  or  by  auto- 
transformers.  Some  illustrations  of  this  are  given  in  the  original  Pajjer. 
{To  be  coTUinued.) 


The   Institution   of   Electrical   Engineers, 


The   Theory   and   Practice   of  Magneto   Design. 


If  the  attendance  at  the  Institution  meetings  this  session  were 
taken  as  a  measiu'e  of  the  concern  of  memljers  in  variou.s  branches 
of  electrical  engineering,  some  interesting,  but  rather  imexi)ected, 
results  would  be  obtained.  On  this  basis,  the  tecluiical  side  of 
telephony  would  seem  to  be  the  matter  in  which  the  industry  is 
most  interested,  while  it  is  least  concerned  with  magneto  design. 
The  attendance  at  the  meeting  of  the  Institution  on  Thursday, 
April  14th,  at  which  Mr.  E.  A.  Watson"s  Papsr  on  "  Magnetos  for 
Ignition  Purposes  in  Internal  Combustion  Engines"  was  discussed, 
was  indeed  so  small  as  to  be  a  very  poor  compliment  to  the  high 
quaUty  ol  its  cont:-nt5  and  to  the  real  interest  of  a  subject  to  which 
,  electrical  engineers  might  well  pay  more  attention.  Perhaps, 
however,  the  smallness  of  the  attendan'^e  was  due  to  other  causes, 
among  them  the  Daylight  Savings  Bill,  wliich  makes  the  illimiination 
in  the  C'ivils  theatre  more  garish  than  usual,  and  the  threatened 
railway  strike.  ' 

Mr.  Watson  took  rather  longer  than  usual  in  presenting  his  Paper 
to  the  meeting,  and  by  way  of  half-apology  for  this  said  it  was  the 
first  Paper  on  magnetos  which  had  been  read  before  the  Institution, 
He  added  the  fact  that  it  was  not  altogether  his  own,  but  might  be 
called  the  resvdt  of  joint  discussion  between  the  technical  staffs  of 
various  firms,  a  joint  discussion  which  had  been  necessary  to  build 
up  the  British  magneto  indiLstry  mider  the  stress  of  War-time  con- 
ditions. 

Empiricism  v.  Science. 

The  President,  oi>ening  the  discussion,  said  it  was  remarkable 
that  a  piece  of  electrical  apparatus  of  such  enormous  vogue  as  the 
magneto  had  been  brought  to  so  nearly  approaching  perfection  by 
empirical  means.  Empiricism  was  the  hallmark  of  the  pre-war 
Continental  magneto,  due  probably  to  the  fact  that  it  came  mainly 
from  the  Xutemburg  industrial  area.  Localised  products  of  this 
kind  were  often  of  a  very  high  quality,  but  it  was  nearly  always  found 
that  when  attempts  were  made  to  manufacture  them  elsewhere 
grave  alterations  in  method  were  required.  Directed  research  in 
this  case  had  meant  great  development  on  more  scientific  lines  aad 
had  resulted  in  the  birth  of  a  British-made  magneto  as  good  as  any 
in  the  world. 

A  Waste  of  Energy. 

Mr.  C.  C.  Paterson  said  that  the  characteristics  and  design  of  the 
magneto  were  determined  not  by  the  conditions  necessary  to  produce 
ignition,  but  Ijv  the  need  for  overcoming  defec  s  that  developed  in 
the  sparking  plugs  and  cables.  Practically  all  the  energy  which 
a  magneto  was  caUed  upon  to  supply  went  to  the  counteracting  of 
the  leakage  in  the  plugs  and  cables  ."^o  that  the  necessary  potential  _ 
between  the  jxiints  of  the  plug  could  be  obtained.     In  conjunction 


with  Dr.  Campbell  he  had  sh<'wn  that  as  regards  actual  ignition, 
the  amoimt  of  electricity  [  a  ting  b  twren  the  plug  points  wa's 
unimportant  and  that  whether  a  spark  was  'fat"  or  otherwise  had 
no  effect  on  the  power  obtained  from  the  engine.  For  ignition  solely 
about  1  1  000th  joule  was  required,  or  about  l/70th  of  the  energy 
supjjlied  by  the  magnet i  The  first  portion  of  the  discharge  wliich 
did  the  work  did  not  last  more  than  one  mil  icnth  of  a  second. 

The  Efficiency  of  Macnetos 
Dr.  X.  W.  McLachlan,  who  phuiged  into  his  subject  in  a  breezy 
mamier,  discussed  at  some  length  the  determination  of  the  efficiency 
of  magnetos.  Dr.  Taylor  Jones  liad  shown  that  this  was  the  ratio  of 
the  electrostatic  energy  stored  in  the  secondary  to  the  electro-mo' ive 
energy  stored  in  the  primary  just  before  the  contact  points  ojiened. 
This  gave  an  efficiency  of  about  20  per  cent,  under  ideal  condi- 
tions. Experiments  which  he  himself  had  conducted  showed  that 
the  whole  of  the  loss  was  due  to  the'  hysteresis  and  eddy  currents  in 
the  iron.  More  information  with  regard  to  such  losses  could  pro- 
baljly  be  obtained  by  bu  Iding  the  armature  laminations  into  some 
form  of  non-metal  fitting.  He  had  found  also  that  there  were  two 
sets  of  oscillations,  one  of  low  frequency  and  high  amplitude,  and 
one  of  lower  amplitude  and  fairly  high  frequency,  and  the  inductance 
depended  on  the  value  of  these  two  fiequencies.  A  decrease  in 
inductance  also  meant  a  reduction  in  the  secondary  peak  voltage  and 
therefore  in  the  efficiency.  An  efficient  magneto  was  an  ignition 
apparatiLs  which  would  explode  a  charge  xmder  adverse  conditions, 
and  they  were,  therefore,  chiefly  concerned  With  the  maximum 
voltage  it  gave  and  not  with  the  rate  of  rise  of  thit  voltage..  If  the 
voltage  was  high  enough  the  necessary  ionisation  at  the  gap  was  a 
function  of  the  vcltage  and  of  its  time  of  application.  But  the 
voltage  required  to  produce  the  necessary  ionisation  was  greater 
the  more  rapidly  the  voltage  rose,  as  breaking  the  primary  circuit 
decrease<l  the  inductance  so  causing  the  rate  of  rise  to  increase, 
though  there  was  a  corresponding  reduction  in  the  maximum 
secondary  voltage.  For  any  given  value  of  plug  leakage  there 
mast,  therefore,  be  a  compromise  between  the  maximum  voltage 
and  the  rate  of  voltage  rise. 

Dr.  JIcLachlan  displayed  an  enthasiasm  which  was  as  refreshing 
as  it  was  unasual  in  the  discussion  of  a  highly  theoretical  subject. 
A  second  bell  was  required  to  pull  him  up. 

Mlncte  asd  Detailed  Testing. 
Prof.  E.  W.  Marchant  was  a  victim  of  the  shadow  of  the  threat- 
ened   railway   strike,  as  some  information  which  he  had  interdtd 
to  give  the  meeting  had  not  come  to  hand.     In  his  view  one  of  the 
most  interesting  things  in  the  Paper  was  the  way   it   showed   how 
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important  minute  and  detailed  testing  of  materials  was.  Some 
oscillograph  records  -n-hich  he  had  made  of  the  potential  difference 
in  the  gap  and  of  the  cm-rent  flowing  in  the  primary  circuit  of  a 
magneto  when  it  was  in  operation  on  a  small  motor  cycle  engine 
working  with  different  mixturesindicatedthatthere  were  large  differ- 
ences in  the  peak  voltage  under  different  working  conditions.  The 
curves  shown  that  evening  for  laminated  and  for  solid  pole  shoes 
crossed  and  it  was  difficult  to  see  why  they  should. 

The  Properties  of  Magnet  Steel.  - 
Mr.  J.  F.  Kayser  gave  a  short  dissertation  on  magnet  steels, 
comparing  the  advantages  of  tmigsten  and  cobalt  steels  for  this 
purpose.  The  fii-st  step  was  a  determination  of  the  demagnetisation 
rates  of  the  two  steels  ;  then  a  determination  of  the  flux  of  the  two 
magnets  must  be  made.  The  total  energy  given  by  a  tungsten 
steel  magnet  could  be  readUy  determined,  and  dividing  this  value 
by  the  maximum  energy  per  cubic  centimetre  of  the  cobalt  steel 
magnet  gave  the  necessary  value  for  obtaining  the  same  result. 
The  original  area  of  the  timgsten  steel  magnet  multipUed  by  the 
flux  density  at  which  it  was  working  divided  by  the  flux  density 
at  the  point  at  which  the  cobalt  steel  would  give  its  maximum 
available  energy  gave  the  new  cross-sectional  area  necessary.  Mr. 
Kayser  complained  that  magneto  makers  made  a  great  and  im- 
necessary  fetish  of  remanence.  Practically,  remanence  was  useless, 
though  academically  it  was  interesting.  After  reading  the  Paper 
everyone  would  agree  that  the  only  criterion  of  magnetic  worth  was 

What  the  Air  Ministry  has  Done. 
Capt.  A.  B.  BuROOYNE  assmed  the  meeting  that  the  Air  Ministry 
was  most  anxious  to  help  magneto  manufacturers  to  produce  an 
equipment  which  would  meet  the  requirements  of  the  Air  Service. 
Conditions  on  aeroplanes  were  obviously  much  more  severe  than  on 
ordinary  internal  combustion  engines.  Not  only  was  a  higher 
voltage  required,  but  the  apparatus  had  to  perform  in  air  of  rare 
density  and  low  temperature,  though  the  magneto  itself  might  be 
exposed  to  considerable  heat.  As  electrically  it  was  necessary  to 
Bcreen  off  the  wireless  gear,  metal-braided  high  tension  cables  had 
to  be  used,  introducing  additional  leakage  into  the  circuit.  A 
specification  which  had  been  drawn  up  by  the  Ministry  in  conjunction 
with  the  Magneto  Manufacturers'  Association  laid  do\vn  that  a 
magneto  must  be  capable  of  firing  a  plug  with  a  leakage  of  200  000  O, 
and  the  magnet  running  at  3  000  revs,  per  min.  This  was  a  good 
deal  more  severe  than  the  author's  utiUty  test,  especially  as  the  magnet 
must  also  work  properly  after  running  over  48  hours  in  a  saturated 
atmasphere,  while  after  working  at  a  temperature  of  120°P.  it  must 
rmi  for  500  hours  and  give  satisfactory  performance  at  200  revs. 
per  min.  His  considered  opinion  was  that  all  British  magnetos 
were  better  than  the  best  American  magnetos,  while  the  "  Bosch  " 
was  excellent  in  workmanship,  but  not  so  good  in  design,  and  its 
electrical  performance  was  rather  indifferent.  The  workmanship 
of  the  British  magneto  was  often  poor,  thoxigh  the  best  of  them  were 
at  least  equal  to  the  "Bosch."  The  extended  use  of  cobalt  steel 
should  reduce  the  size  and  also  the  price  of  the  magneto. 

Mechanical  A2^d  Electrical  Design. 
Jlr;  A.  P.  Young  began  by  calling  attention  to  the  complications 
of  the  subject,  whether  one  considered  it  theoretically,  teclmically 
or  from  the  manufactmnng  side,  and  he  agreed  with  the  author 
that  the  magneto  was  well  worthy  the  study  of  the  electrical  engineer. 
Mechanically,  the  problem  of  the  contact-breaker  was  very  interest- 
ing. This  part  consisted  of  a  httle  rocking  arm  which  oscillated 
backwards  and  forwards  through  a  very  small  distance  a  very  large 
number  of  times  a  second.  It  moved  most  quickly  when  the  whole 
of  the  breaker  came  in  contact  with  the  cam,  and  if  it  moved  with  a 
simple  harmonic  motion  when  the  magneto  was  rimning  at  300  revs. 
per  min.  the  force  at  the  moment  of  impact  was  about  7  lbs.  A 
great  deal  of  light  would  be  thro-^vn  on  the^ubject  of  contact  breaking 
if  what  happened  just  before  and  just  after  the  contact  separated 
could  be  discovered.  The  densest  metals  were  the  best  for  usfi  at  the 
contact  points  ;  but  arcing  could  be  eliminated  by  making  the  con- 
denser sufficiently  large.  The  use  of  laminated  poles  was  now 
general.  Tests  showed  that  there  was  a  certain  critical  gap  between 
the  edge  of  the  armature  and  the  leading  edge  of  the  pole-piece, 
which  gave  the  lowest  maximum  sparking  speed,  and  it  followed 
that  in  an  ordinary  machine  the  sparking  was  of  inferior  quality 
when  the  machine  was  retarded.  The  use  of  laminated  poles  enabled 
the  size  of  the  machine  to  be  reduced  for  the  same  performance,  and 
also  the  energy  to  be  maintained  over  the  whole  range  of  speed. 
Most  magnetos  gave  50  times  as  much  energy  as  was  theoretically 
necessary,  but  he  did  not  think  that  this  extra  energy  was  mipro- 
ductive,  for  when  the  engine  was  cold  the  explosive  mixture  con- 
tained globules  of  petrol,  and  a  certain  amomat  of  hf-at  energy  in 
the  spark  was  therefore  beneficial  for  igniting  them,  though  this 
excess  energy  should  not  l^-  so  great  as  to  burn  the  plug  electrodes. 


Discussion    at   Manchester. 

A  discussion  on  Mr.  Watson's  Papsr  also  took  place  recently  in 
Manchester,  when  it  was  generally  agreed  that  its  most  notable 
feature  was  the  revelation  of  the  work  being  done  at  Sheffield  on 
the  new  cobalt  steel  invented  by  Prof.  Honda.  The  properties  of 
this  steel  were  first  pubfishedin  The  Electrician  of  December  17th, 
1920.  Unfortmiately,  more  time  than  usual  was  taken  in  expoimd- 
ing  the  Paper  and  in  opening  the  discussion.  ]\Ianchester  contributed 
its  quota  towards  the  magneto  output  during  the  war,  and  the  time 
might,  therefore,  well  have  been  spent  in  a  more  representative 
discussion.  The  influence  of  Mr.  Eversheds  Paper  on  work  deabng 
with  permanent  magnets  was  evident. 

Properties  of  Cob.\lt  Steel. 

Prof.  E.  H.  Crapper,  of  Sheffield,  agreed  with  the  author  that 
remanence,  coercive  force  and  the  product  {BH)m^^  associated  with  the 
qiiality  of  permanent  magnets,  sufficed  for  magneto  design,  but 
thought  that  the  suitability  of  a  material  could  only  be  satisfactorily 
determined  when  the  relationship  between  these  constants  was 
known.  Remanence  and  coercive  force  were  fimctions  of  the 
saturation  value  of  the  intensity  of  magnetisation.  It  was  neces- 
sary, in  testing  magnet  steels,  to  take  the  magnetising  force  to  a 
value  sufficiently  high  to  produce  saturation.  There  was  a  linear 
relation  between  reluctivity  and  magnetising  force.  Prof.  Weiss, 
of  Ziirich,  was  the  first  to  show  the  beneficial  effect  of  cobalt  on  iron, 
and  a  maximum  intensity  was  produced  with  about  35  per  cent,  of 
cobalt.  Cobalt  steel  was  now  being  made  in  Sheffield,  and  the 
curves  already  obtained  indicated  that  it  was  magnetically  three 
times  as  effective  as  tungsten  steel,  hitherto  the  best  steel  for  per- 
manent magnets.  The  coercivity  varied  from  200  to  240  imits,  and 
remanence  corresponded  with  that  of  timgsten  steel.  There  was  a 
relationship  between  the  magnetic  and  elastic  properties  of  a  material, 
and  changes  in  a  magnet  through  external  influences  depended  on 
the  rapidity  with  which  molecular  movement  took  place. 

Mr.  J.  W.  Naylor  said  that  the  author  had  been  responsible  for 
introducing  cobalt  steel  to  Sheffield,  and  that  a  suitable  material 
had  now  been  worked  upon  for  eleven  months.  He  trusted  that  the 
co-operation  between  magneto  designers  would  continue.  When 
cobalt  steel  was  taken  to  fuU  satirration  value,  it  gave  a  coercive 
force  of  246,  a  remanence  of  10400,  and  a.{BH)^^^,  product  of  960000, 

Difficulty  of  Obtaining  Economical  Designs. 

Mr.  J.  F.  Kayser  pointed  out  that  it  was  easy  to  obtain  a  magnet 
to  function  satisfactorily  in  a  magneto,  but  to  get  an  economical 
design  the  author's  reasoning  had  to  be  applied.  He  repeated  his 
remarks  in  London  on  the  remanence  fetish.  He  had  obtained  a 
(iJff  )u„s  as  high  as  a  milfion  with  cobalt  steels,  but  such  steels  were  nc  t 
at  present  commercial  possibilities,  owing  to  the  high  price  of  cobalt. 
Steels  containing  chroniium  and  cobalt  giving  (BH)^^^  of  700  000  were 
being  commercially  produced,  and  were  much  less  costly.  These 
were  air-cooled  steels,  and  this  eliminated  any  tendency  to  produce 
hardening  cracks. 

Dr.  C.  C.  Garrard  asked  the  author  for  information  as  to  why  it 
had  been  found  necessary  partially  to  demagnetise  the  magnets  of 
measimng  instruments  to  obtain  really  permanent  magnets. 

W.\R  Experience  in  Magneto  Production. 
Mr.  G.  A.  Cheetham  said  that  iinaUty  in  magneto  design  could  not 
be  achieved  until  the  problems  relating  to  the  electrical  ignition 
of  explosive  mixtiu-es  were  solved.  In  the  early  days  of  the  war 
British  magneto  designs  were  based  on  existing  types,  built  to  fulfil 
the  standard  performance  requirements  for  magnetos  established  by 
the  Air  Board.  With  reference  to  magnets,  some  of  the  early 
difficulties  lay  in  obtaining  agreement  between  various  manu- 
facturers for  remanence  and  coercive  force.  This  was  due  mainly 
to  varying  methods  of  magnetic  measm-ement,  the  air  gap  usually 
included  in  the  magnetic  circuit  causing  the  results  to  be  approximate 
only,  depending  upon  the  shape  of  the  ciu-ve  between  the  limits 
of  remanence  and  coercive  force.  A  Committee  of  the  B.E.S.A. 
was  now  sitting  to  standardise  commercial  measiu-ements  of  per- 
manent magnets.  It  was  now  conceded  that  a  third  measm-ement, 
the  maximum  product  of  B  and  H,  was  essential,  this  approximating 
to  the  maximum  energy  available.  He  had  foiuid  that  magnets 
from  one  maker  enabled  the  Air  Board  Specification  to  be  met 
better  than  those  of  others,  although  the  figures  for  remanence  and 
coercive  force  were  similar.  Some  exiieriments  were  tried  by 
increasing  the  air  gap,  and  the  results  indicated  that  a  higher  open- 
circuit  voltage  across  the  primary  winding  could  be  obtained  at  a 
given  speed  with  a  larger  air-gap,  providing  the  magnet  was  rumiing 
mider  short  circuit  conditions  for  a  brief  period  before  the  test.  The 
voltage  curves  obtained  before  the  short-circuit  conditions  were 
imposed  showing  reduced  values  with  increased  air  gap,  as  expected. 
It  was  felt  that  the  fine  tolerance  allowed  in  the  air  gap  could  l)e 
increased  considerably  without  harm  to  the  performance.     Was  the 
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voltage  incroaso  duo  to  the  fact  that  thr  machine  was  working 
above  the  nmxinuini  encrgj'  point  on  the  BH  curve  ?  Condensers 
also  failed  oceasionally  inider  running  conditions  even  though  tested 
to  voltages  giving  a  large  factor  of  safety.  In  a  seiies  of  questions 
he  enquired  wlu-ther  the  author  could  give  the  magnitude  of  the 
voltage  obtained  across  the  primary  winding  at  the  instant  of  break  ; 
whether  the  cathode  ray  oscillograph  had  ever  been  used  to 
measiue  the  type  of  transient  phenomenon  ;  if  any  suitable  non- 
hygroscopic  material  had  been  found  to  rcjilace  the  fibre  hush  ;  if  it 
was  still  difficult  to  ensure  the  cam  being  concentric  with  the  armature 
after  assembly  without  sixnial  machining  ?  The  price  of  cobalt- 
chrome  steels,  he  remarked,  ranged  from  four  to  five  times  that  of 
tungsten  magnet  steel,  and  in  view  of  this  it  was  doubtful  whether 
improved  performance  resulted. 

Mr.  H.  D.  Symons  hoped  that  this  Paper  would  help  to  establish 
the  conviction  that  the  British  magneto  was  e(|ual  to  the  Bosch. 
Car  users  were  hypnotised  by  the  so-called  extraordinary  erticiency 
of  the  Bosch  magneto,  yet  the  bibliography  did  not  mention  it.  The 
strongest  proof  of  the  soundness  of  the  British  magneto  was  the 
courage  tlisjilayed  in  pubhshing  information  such  as  that  given  in 
the  Paper.  • 

Influence  of  Weak  SPiiBKiNO. 

Mr.  G.  F.  Sills,  speaking  from  the  user's  point  of  view,  was  s>u- 
prised  at  the  a\ithor's  renuirk  "  as  long  as  there  is  a  spark  satisfactory 
ignition  is  obtained."  Many  troubles  had  been  put  do\\ai  to  a  weak 
spark  such  as  was  obtained  with  a  fully  retarded  contact  breaker. 
Magneto  manufactmers  should  send  out  magnetos  with  a  "  fhck  " 
starting  device,  so  that  an  engine  could  be  started  with  a  minimimi 
amount  of  effort.  Incorrect  cam  grinding  resulted  in  trouble,  and 
the  gradually  rising  earn  described  by  the  author  was  preferaBTc  to 
the  suddenly  rising  type. 

The  Ch^ukman  (Mi-.  J.  Frith)  asked  what  cost  reduction  would 
follow  from  the  use  of  cobalt  steel  in  view  of  the  reduction  in  size  of 


magnet  and  machine.  Some  sparks  were  better  than  others ! 
He  had  a  car  that  had  covered  25  000  miles  on  battery  firing  without 
trouble. 

Mr.  E.  A.  Watson,  in  reply,  said  that  what  the  average  man  called 
a  "  fat "  spark  was  often  a  spark  followed  by  a  large  flame,  which 
was  not  any  good  in  filing  a  charge.  The  energy  was  required  in  the 
first  ntsh.  The  price  of  cobalt  steel  per  magnetic  unit  was  (lertainly 
higher  than  the  price  of  tungsten  steel,  which  was  about  ls.7d.  jierlb. 
Cobaltsteel  having  a  {BH)„„y  three  times  as  great  cost  considerably 
more  than  three  times  the  price.  On  the  other  hand,  machines  could 
be  made  both  lighter  and  smaller.  In  many  cases  the  dimensions 
of  the  machine  wei-e  controlled  by  the  dimensions  of  the  magnet. 
To  be  a  commercial  proposition  the  magneto  had  to  bo  redesigned. 
He  agreed  with  Mr.  ('heetham  that  aero-engine  practice  influenced 
magneto  d(>sign.  English  machines  designed  on  Bosch  lines  and  also 
Bosch  machines  failed  in  English  aeroplanes,  owing  to  the  higher 
speeds  and  larger  number  of  cylinders.  It  was  difficult  to  get  a 
standardised  method  of  testing  for  all  commercial  magnets.  It  was 
possible  in  many  designs  to  increase  the  air-gap  considerably  without 
affecting  performance.  The  working  point  of  pre-war  magnets  was 
not  taken  at  {BH),„,^  Condenser  breakdowns  were  usually  due  to 
mechanical  reasons,  vibration  or  faults  or  cracks  in  the  mica.  Many 
firms  were  now  using  bakehtc  brashes  in  preference  to  fibre,  as  it  is 
non-hygroscopic.  It  was  common,  though  magneto  makers  did  not 
like  to  admit  it,  to  do  some  kind  of  correcting  operation  on  the 
complete  machine  to  secure  concentricity  of  the  cam.  The  best 
method  with  the  profile  gioinrd  cam  was  to  rotate  the  magneto  on  its 
own  spindle,  turn  up  the  seating  and  grind  the  cam.  Ensuring  con- 
centricity of  the  cam  had  been  the  most  serious  mechanical  problem 
the  indu.stry  has  had  to  lnw.  The  design  of  American  magnetos  was 
not  bad,  but  the  execiition  was  very  poor.  The  result  of  work  at 
the  N.P.L.  for  the  Air  Board  proved  that  if  the  spark  was  obtained 
— no  matter  how — ^the  engine  developed  power  and  speed 


A  Wide  Range  of  Electrical  Manufacture. 


The  progress  of  electrical  science  has  been  so  rapid  that  the 
manufacturer  as  well  as  the  engineer  has  required  considerable 
adaptabihty  to  meet  the  constant  changes  for  the  better  which 
are  continually  being  made.  The  number  of  firms  who  started  in 
the  early  days  of  electrical  work  and  who  are  still  to  the  front  in 
turning  out  present-day  electrical  gear  is  very  few.  We  deal  with 
one  in  this  article,  for  the  business  now  owned  by  the  Pabk  Royal 
Enoineeking  Works,  Ltd  .,  was  fomided  in  1857,  at  a  time  when  lOOV 
was  a  proposition  to  be  handled  with  care  !  In  the  development  of 
the   business  the  management  have  carried  out  some  important 


Park  Royal  we  had  the  opportunity  of  seeing  what  is  being  done  by 
them  in  this  direction. 

Works  Details. 
The  works  themselves  are  contained  in  an  extensive  building  laid 
out  in  the  most  modern  style,  natural  daylighjt  being  obtained  by  a 
well  arranged  system  of  saw-toothed  roofing.  The  lay-out  followed 
permits  of  the  progress  of  the  material  and  parts  in  a  natural  way 
from  machine  to  machine,  from  machines  to  assembly  bench  and 
from  assembly  bench  to  test  Ix-d  andfinished  stores  without  any 
criss-crossins;  or   mutual  interference. 


^l^-; 


Fig.  1. — Oexer^u,  View  of  the  Park  Royal  Engineebino  Works. 


pubUc  work,  including,  for  example,  the  electrical  equipment  for 
signal  purposes  of  the  City  and  South  London  Railway,  Central 
London  Railway  and  the  Great  Northern  and  City  Radway.  More 
recently  they  have  confuied  themselves  especially  to  switohgear 
and  instruments,  and  their  manufactures  in  this  line  now  include 
oil  switch  cubicles,  deahng  with  a  rupturing  capacity  of 
500  000  kVA.       On    a  recent  visit  to  the  firms  headquarters  at 


The  administrative  and  drawing  ofTices  stretch  across  one  end  of 
the  works  building,  while  the  test  room  and  a  number  of  bay  rooms 
where  such  operations  as  dipping  and  plating,  polishing  and  enamell- 
ing are  carried  on  are  placed  along  one  of  the  long  sides  of  the  main 
works.  The  machine  tools  and  other  equipment  are  driven  by 
motors  supplied  from  the  mains  of  the  Willesden  Urban  District 
Council,  while  heating  is  carried  out  by  anthracite  stoves  placed 
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along  two  of  the  longer  side  s  of  the  works  in  groups  of  two  back  to  back. 
These  are  kept  on  continuously  dui-ing  the  winter  months,  and 
being  fitted  with  four  regulators  allow  a  very  even  heat  to  be  obtained, 
so  that  the  comfort  of  the  workpeople  in  the  coldest  weather  is  well 
ensured.     A  view  of  the  exterior  of  the  works  is  given  in  Fig.  1. 

Standaed  Cubicle  Switchgear. 
Turning  to  the  products  of  the  firm  more  particularly  we 
may  first  mention  the  standard  switchgear  cubicle,  a  number  of 
which  are  now  being  manufactured  for  several  corporations. 
An  illustration  of  this  cubicle  is  given  in  Fig  2,  while  a  more  detailed 
view  of  the  oil  switch  used  in  connection  with  it  is  shown  in  Fig.  3. 


Fia.  2 — A  "Park  Royal"  Switch  Cubicle. 


The  carcase  of  the  cubicle  consists  of  an  angle  iron  frame  work 
to  which  boiler  plate  screens  or  doors  are  attached  where  required. 
It  is  divided  into  two  main  compartments,  the  lower  one  containing 
the  oil  switch  and  current  transformers  and  the  upper  one  the 
isolating  switches  and  the  busbars.  Where  a  potential  transformer 
is  fitted  this  apparatus  with  its  high-tension  fuses  is  placed  in  a  sepa- 
rate e.xtra  cubicle  which  is  bolted  to  the  top  of  the  main  cubicle  as 
indicated  in  the  illastration  (Fig.  2).  A  small  door  at  the  top  of 
the  oil  switch  chamber  allows  the  mechanism  to  be  inspected  while 
a  larger  door  lower  down  is  provided  to  facilitate  removal  of  the 
switch  and  oil  tank.  T«'o  explosion  doors  are  fitted  at  the  back  of 
the  cubicle.  These  are  hinged  on  the  two  outer  sides  and  close  on 
each  other  at  the  centre,  being  held  closed  by  a  bullet  spring  catch. 
An  explosion  forces  them  open  so  relieving  the  high  pressure  within 
.from  damaging  the  structure  in  any  way. 

Oil  Switch  Details. 
The  oil  switch  is  supported  on  a  substantial  frarae-nork  of  angle 
iron  while  the  isolating  s\vitch  is  bolted  to  two  pieces  of  strip  iron 
which  are  carried  on  the  cubicle  framework,  thick  asbestos  board  fillets 
being  used  as  separators  between  the  pha«es.  The  connections 
between  the  'bus  bars  and  the  isolating  switches  are  of  strip  copper 
and  between  the  isolating  and  oil  switches  roimd  copper,  the  latter 
passing  through  a  porcelain  insulator  where  a  division  between  the 


two  chambers  occurs.  The  iastrument  wiring  is  carried  on  porce- 
lain cleats  which  are  secured  to  the  cubicle  framework.  This 
arrangement  allows  the  cubicle  screens  and  doors  to  be  easily  re- 
moved without  a  number  of  discoiuiections  being  necessary.  The 
incoming  and  outgoing  wiring  passes  through  porcelain  insulators, 
the  cables  being  held  in  position  inside  the  cubicle  by  cable  cleats 
and  racks.  The  high  pressure  leads  to  the  potential  transformers 
are  covered  -n-ith  pertinax  tape  and  are  supjxirted  where  necessary 
on  porcelain  insulators. 

The  oil  switches  employed  in  connection  with  these  panels  are 
fitted  with  a  triangular  contact  bar  which  is  forced  up  between  the 
finger  contacts.  This  not  only  allows  good  connection  to  be  made, 
but  has  the  further  advantage  that  the  subsidiary  contacts  are 
easily  renewable.  The  final  break  is  taken  on  the  end  of  this  bar 
between  special  copper  contacts  which  are  also,  of  course,  easUy 
renewable.  Indeed,  it  may  be  said  that  a  special  point  of  studjring 
sliding  contact  design  is  made  by  the  Park  Royal  Engineering 
Works,  and  all  the  equipment  is  tested  by  millivolt  drop  in  accordance 
with  the  British  Engineering  Standards  .Association  specifications. 
The  switches  which  we  have  described  are  designed  for  operation 
on  6  600-V  circuits  and  a  normal  carrying  current  of  300  A.  As  will 
be  seen,  the  oil  tanks  are  fitted  with  draw-off  cocks  and  a  special 
feature  has  been  made  of  the  wooden  lining  of  these  tanks,  which 
is  built  up  of  moulded  3 -ply.  The  switches  are  operated  by  a  link 
motion  and  are  fitted  with  overload  and  no  volt  releases.  There 
is  an  ammeter  switch  for  current  on  each  phase  and  it  may  be 
mentioned  in  this  connection  that  a  number  of  the  low-tension  oil 
switches  now  being  made  by  the  firm  are  fitted  with  a  mechanical 
indicator,  indicating  the  position  of  the  switch.  A  siniUar 
indication  will  probably  be  fitted  to  the  high-tension  switches  in 
future  as  it  has  definite  advantages  over  the  usual  lamp  device  if 
the  lamp  in  the  latter  goes  wrong  for  any  reason. 

An  Interesting  Switch  Fuse. 
Attention  may  next  be  called  to  the  switch  fuse  made  by  the 
Park  Roj-al  Engineering  Works.     This  is  so  arranged  that  the  case 
cannot  be  opened  when  the  switch  is  on  and  the  switch  cannot  be 


Fig.  3.- 


-ExTERioK  View  of  the  Oil  Switch  made  by  the  Park  Roy'al 

ESGINEEEING    WOEKS. 


closed  when  the  case  is  open.  This  measure  of "'  fool-proofedness  " 
is  obtained  by  fixing  a  movable  strip  on  to  the  cover  of  the  switch 
which  passes  down  the  front  and  over  the  top  of  the  cover.  This 
strip  is  fitted  with  a  keyhole  shape  opening  so  arranged  in  conjunction 
with  a  boss  on  the  top  of  the  case  that  the  strip  can  only  move 
when  the  switch  is  off.  The  joint  between  the  switch  case  and  the 
cover  can  be  made  either  water-tight  or  gas-tight  for  mining  work. 
The  contacts  are  carried  on  an  H-shaped  insulator  of  reinforced  high- 
tensite,  the  contacts  themselves  being  of  brass.     The  case  is  Uned 
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with  firoinoof  and  insulating  conipouml.  The  fimcs  can  only  be 
renowctl  when  the  cover  is  opened  in  a  horizontal  jiosition.  The 
conneetions  iaiide  the  box  are  of  the  round  soeket  Admiralty  tyjx^ 
and  are  direetly  underneath  the  holes  which  are  drilled  in  the  ease 
itself  for  the  admission  of  the  wiring.  This  allows  the  incoming 
wires  to  b('  soldered  into  the.se  sockets,  which  can  then  be  easilj' 
passed  through  the  lid  of  the  box,  wliere  tliey  are  sei^urcd  in  position 
with  one  single  scre^^•.  The  switch  contacts  are  mounted  on  porcelain 
bases  with  aslx'stos  dividing  pieces  between  the  jJolcs.  The  action 
of  the  plungers  which  force  the  fuses  into  position  is  made  positive 
by  steel  balls  and  springs  which  are  fitted  in  the  lid.  This 
anangemeiit  jxTmits  a  certain  amoinit  of  adjustment,  which  is,  of 
course,  not  necessary  very  often. 

A  New  Voltmeter  Sw^TCH. 
An  interesting  voltmeter  switch  is  also  made  by  the  Company. 
This  is  of  the  double-pole  pattern  with  either  three  or  five  contact.s. 
The  switch  is  totally  enclosed  in  a  sjx'cial  insulating  material  kno\\n 
as  highteiisite,  which  has  the  same  coeflicient  of  expansion  as  brass 
or  gunmetal.  A  delinite  position  on  one  or  other  of  the  contacts 
is  ensured  by  employing  two  balls  and  eui)s  over  which  the  contact 
jinn])s,  being  assisted  in  this  action  by  s])rings  fitted  underneath 
the  balls.  These  S])rings  force  out  two  moving  contacts,  which 
permit  of  a  very  small  voltage  drop  on  the  contacts,  an  important 
point  in  voltmeter  switches  which  also  gives  a  very  necessary 
cleaning  action.  The  outward  ap]x^aranee  of  the  switch  is  designed 
to  correspond  with  that  of  the  instrument  covers  turned  out  by  the 
Company,  while  every  precaution  is  taken  to  ensure  protection  from 
dirt. 


Electrical   Advertising. 


A    Rejoinder   to  "  Elecirocynic" 

Bt  "tut-tut." 

"  The  captious  critic  must  himself  be  sure 
That  in  his  gibes  there  is  no  equal  fault 
To  those  he  mocks,  lest  he  perforce  abjure 
His  scom,  and  in  his  tale  there  be  no  salt." 

I  have  ventured  to  use  marks  of  quotation  for  the  four  lines  with 
which  I  have  begim  my  "  Rejoinder,"  because  I  am  sure  that  if  no 
poet,  budding  or  otherwise,  has  already  written  them,  one  vrilJ  some 
day  think  of  them,  and  will  put  them  into  a  real  live  poem  ;  and  I 
should  not  Uke  to  deprive  him  of  the  ensuing  credit,  such  as  it  is, 
or  may  be  thought  to  be. 

"  Any  statement  which  is  not  absolutely  grammatical  is  less  easy 
to  understand  than  it  woiUd  be  if  expressed  in  correct  form.  The 
degree  of  ambiguity  or  incomprehensibleness  may  be  very  shght, 
but,  on  analysis,  it  will  be  foimd  that  mistakes  in  the  construction 
or  punctuation  of  a  sentence  inevitably  diminish  its  clearness.'' 
That,  again,  is  a  quotation,  this  time  from  the  writings  of  "  Electro- 
cynic."  I  cordially  accept  the  correctness  of  the  contention,  and  I 
would  couple  with  it  other  golden  words  from  the  same  somce, 
namely :  "  It  is  advisable  to  have  at  least  a  vague  acquaintance 
[with  the  meanings  of  long  words]  before  weaving  such  expressions 
into  the  delicate  fabric  of  one's  prose,"  adding  only  this,  that  the 
meanings  of  short  words  are  just  as  important  as  those  of  long  words, 
even  when  the  short  words  are  used  by  one  who  has  '"  a  natural 
love  of  polysyllabic  writing." 

An  Ambiguous  Title. 

With  all  humiUty,  and  without  in  any  way  daring  to  be  certain  of 
it,  as  "  Electroeynic  "  is  certain  of  the  horrible  offences  that  are 
perpetrated  against  the  language  they  use  by  the  writers  of  advertise- 
ments in  engineering  journals,  I  suggest  that  the  article  by  "'  Electro- 
eynic "  is  more  full  of  examples  of  WTong  grammar  and  WTong  uses 
of  words  than  could  possibly  be  expected  to  be  the  case  with  more 
than  a  very  few  of  the  advertisements  that  he  so  severely  criticises. 
What  of  his  very  title  ?  It  is  hopelessly  ambiguous  ;  taken  hteraUy, 
it  is  hkely  to  be  read  as  connoting  rather  the  advertising  that  is 
carried  out  by  electrical  means  or  de%'ices,  such  as  sky -.signs,  than  the 
advertising  of  the  products  of  electrical  engineering,  just  as  "  me- 
chanical advertising  "  might  consist  in  ringing  a  bell  in  the  street  to 
draw  attention  to  someone's  pills  that  the  ringer  hapjx^ncd  to  be 
swallowing  at  the  moment,  and  would  never  be  thought  of  as  referring 
to  a  statement  about  the  manufactured  articles  tiu-ned  out  by 
BelUss  &  Morcom,  or  by  the  tinsmith  roimd  the  corner  from  where  I 
hve.  What  would  '  civil  advertising  '  be  ?  I  do  not  pursue  that 
question,  however  ;  I  prefer  to  ask  "  Electroeynic "  if  he  can 
imagine  what  a  civil  critic  is  ?     One  thing  I  know,  in  the  welter  of 


things  unknovii  and  unlmowable  he  will  not  see  the  reflection  o' 
one  if  he  looks  at  a  mirror.  But  I  leave  him  to  his  rertections,  and  I 
proceed  to  examine  his  "  imgrammatical  and  illogical  copy."  It 
is  not  often  that  one  falls  so  deeply  into  the  unseen  snare  as  "  Elec- 
troeynic "  has  done  in  his  sub-title.  "  Ungrammatical  and  illogical 
copy  by  '  Electroeynic.'  "  How  absolutely  (not  relatively)  splendid  ! 
Are  such  expressions  as  "  sales  influence  "  and  "  sales  value  " 
i-eally  good  F.nglish  ?  And  ought  not  "  Electroeynic  "  to  have 
written  :  "  The  English  that  is  meant  to  be  seiious,"  instead  of  : 
"  The  Enghsh  which  is  meant  to  be  serious  "  V  Again,  "  Electro- 
cynic  "  is  at  sea,  I  fear,  in  his  ideas  about  the  conect  place  in  a 
sentence  of  the  word  "  only."  The  rule  about  it  (may  I  venture  to 
quote  a  riile  about  the  construction  of  sentences  to  so  expert  a 
person  as  "  Electroeynic"  ?)  is  that  it  should  always  immediately 
precede  the  very  words  to  which  it  refers,  otherwise  there  may  be 
ambiguity.     Take,  for  example,  three  sentences  : — 

I  am  only  hoping  to  stun  him  ; 
I  am  hoping  (inly  to  stun  him  ; 
I  am  hoping  to  stun  only  him  ; 

And  see  how  the  meaning  is  changed  by  changing  the  position  of  the 
word  "  only."  "  Electroeynic  "  more  than  once  misplaces  "  only," 
and,  although  in  spite  of  his  error  he  "  conveys  his  message  in  a 
jx'rfcetly  understandable  fashion,  '  he  has,  imfortunately  for  him- 
self, cut  himself  off  from  all  possibility  of  the  use  of  that  excuse  in 
his  defence. 

An  Excursion  into  Syntax. 

I  now  turn  to  the  section  of  "  Electrocynic's  "  singular  article 
that  is  headed  "  Singular  or  Phual,"  and  I  find  him  referring  to  the 
subject  of  a  sentence  as  a  "  part  of  speech."  But  the  subject  of  a 
sentence  is  not,  as  such,  a  part  of  speech.  A  part  of  speech  may  be 
the  subject  of  a  sentence,  as  when  I  say :  "  Critics  are  liable  to  find 
themselves  in  the  soup  sooner  or  later,"  but  I  should  like  "  Electro- 
eynic "  to  tell  me  what  part  of  speech  the  subject  of  the  sentence  : 
"  Whom  the  Gods  love  die  young  "  is.  In  a  somewhat  clumsily,  and 
probably  incorrectly,  expressed  sentence,  "  Electroeynic "  says  : 
"  These  parts  of  speech  .  .  .  invariably  [disagree]  with  the 
hterary  digestion  of  the  reader."  But  no  !  It  is  not  the  parts  of 
speech  (or  rather  the  subject  and  the  predicate)  that  disagree 
with  the  hterary  digestion  ;  it  is  the  lack  of  agreement  between  them 
that  upsets  the  equihbrium.  I  fear  "  Electrocynic's  "  words  imply 
(whatever  his  meaning  be- — but  I  have  referred  to  that  excuse  before) 
that  he  confuses  things  as  such  with  the  relations  between  things. 

"  James  or  John  are  bad  boys."  This  is  not  quoted  from 
"  Electrocynic's  "  article,  but  it  might  have  been,  to  judge  from 
the  first  sentence  of  the  second  paragraph  of  the  section  called 
"  Gods  and  the  Goods."  And  this,  again,  from  one  who  elsewhere 
writes  of  copy -waiters,  who  by  the  time  they  have  reached  the  verb 
have  always  forgotten  whether  the  subject  is  singular  or  plural  ! 
"  Electroeynic  "  may  argue  that  it  is  correct  to  say  that  this  or 
that  are  common  errors,  but  the  "  high-brow,"  the  hterary  purist, 
and  the  man  who  cares  for  logical  and  grammatical  phraseology 
will  all,  I  suggest,  at  least  hesitate  before  they  agi-ee  with  him  ; 
and,  as  I  have  ventured  to  say  before,  we  are  not  now  in  the  company 
of  those  who  dare  say :  "  What  does  it  matter  if  the  Enghsh  isn't 
quite  accurate  ?  " 

A  Defensible  Description. 

"  First  in  Originahty  "  is,  I  am  sure,  perfectly  defensible  as  a 
description,  and  I  suggest  that  it  is  only  a  lack  of  acquaintance  with 
the  finer  meanings  of  words  as  conveying  ideas  that  could  lead 
anyone  to  say  that  "■  First  in  Originahty  "  is  the  same  thing  as 
"First  in  Firstness,"  as  "Electroeynic"  imphcitly,  if  not 
explicitly,  says  it  is.  Does  the  hterary  purist  say,  "  The  matter  is 
given  consideration  "  ?  I  hojw  not.  See,  then,  the  third  fine  from 
the  foot  of  the  second  column  of  the  article.  Ought  not  the  perfect 
critic  to  say,  "  The  copy  should  receive  a  proportionate  amoimt  of 
consideration  "  ?  And  when  "  Electroeynic  "  says,  "  It  is,  for 
obvious  reasons,  impossible  to  give  actual  examples  of  badly  ^vTitten 
advertisements  "  (which,  read  in  one  perfectly  straightforward  way, 
imphes  that  there  are  no  such  things  as  badly  -wTitten  advertise- 
ments), and  when  he  says,  "  Neither  can  the  non-technical 
copy-writer  produce  satisfactory  copy  on  technical  or  semi-technical 
subjects,"  I  suggest  that  he  is  using  the  words  "impossible"  and 
"  neither  can,'  which  are  absolutely  exclusive,  instead  of  such  words 
as  "  inadvisable "  and  "  neither  docs  .  .  .  usually."  In  other 
words,  he  is  using  the  absolute  when  he  means  the  relative,  which 
is  just  as  great  an  error  as  trying  to  quahfy  the  unquahfiable. 

The  Reasons  for  the  Rejoinder. 

I  have  written  this  "  Rejoinder,"  not  because  I  beheve  that  there 
are  no  faults  in  the  construction  of  advertisements,  but  because  I 
wish  to  indicate  that  it  is  almost  hopelessly  diiBcult  to  avoid  falling 
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into  error,  and  to  suggest  that  to  write  an  article  merely  pointing 
out  the  faults  of  others,  as  "  Electrocynic  "  has  done,  is  not  to  help 
those  others  at  all.  Presumably  "  Electrocynic  "  will  think  he  has 
me  on  the  hip  there  !  For  what  have  I  done  but  compose  an 
article  (probably  as  full  of  faults  as  his  own)  pointing  out  certain 
lapses  from  strict  correctness  in  what  he  has  written  ?  Yes,  but 
I  do  not  wish  only  to  point  out  his  errors  ;  I  desire,  rather,  to 
suggest  to  him  that  his  pen,  softened  in  its  expression  of  criticism 
by  a  reahsation  of  the  faults  in  himself,  might  be  apphed  to  the 
writing  of  some  helpful  constructive  suggestions  that  would  enable 
better  work  to  be  done  by  writers  of  advertisements  than  they  now 
do,  instead  of  merely  to  the  spouting  forth  of  the  suggestion  that 
they  are  all  no  good  at  all,  and  that  things  will  never  be  right  until 
some  imaginary  super-copy-vrriter  appears  on  the  scene.  Even 
the  super-copy-writer  wiU  have  to  be  trained,  and  it  may  be 
presimied  that  many  of  the  despised  present  writers  of  advertisements 
are  as  igntrant  of  their  liability  to  eiTor  as  "  Electrocynic " 
apparently  is  of  his — often  enough  because  they  do  not  know  what 
the  errors  are.  "  If  thou  hast  understanding,  answer  thy 
neighbour  ;   and  if  not,  let  thy  hand  be  upon  thy  mouth." 


The  Psychology  of  Commerce. 

Br    EKNEST    J.    P.    BENN. 

When  questioned  in  the  House  of  Commons  at  the  beginning  of 
the  war  on  the  propriety  of  some  of  the  recruiting  posters  issued  by 
the  War  Office,  Mr.  Tennant,  then  Under  Secretary  of  State  for  War, 
excused  himself  on  the  plea  that  "  Advertising  was  a  Recondite 
Study  in  Ps,\chclogy."  This  happy  definition,  which  will  be  le- 
membered  as  long  as  the  war  itself,  apjhes  not  nly  to  advertising 
bu  to  commerce  and  trade  geneiaUy.  The  scitnce  of  psychology, 
as  applied  to  industry,  offers  a  fit  Id  for  research  and  study  which 
has  so  far  been  almost  entirely  neglected. 

A  Study  in  Paeadoxes. 

The  other  day  a  paragraph  appeared  in  the  newspapers  amiouncing 
that  the  Bexley  Urban  District  Council  had  su  ceeded  with  an 
experiment  in  rapid  house  building,  and  that  the  w  Us  of  a  pah-  of 
houses  were  erected  to  the  roof  levil  in  kss  than  nine  days,  the  roof 
timbers  were  put  on  in  a  couple  of  days  more,  and  the  slatin  com- 
pleted within  a  fortnight  from  the  first  work  at  the  foundations. 
This  announcement,  stiiking,  starthng  and  exceptional  as  it  is, 
appeared  rapidly  upon  the  declaration  of  the  Ministry  of  Health 
that  it  would  undertake  responsibihty  for  no  more  housing  schemes. 
Here  surely  is  a  study  in  paradoxes.  So  long  as  the  C4overnment 
was  prepared  to  give  unlimited  orders  for  houses,  so  long  as  there 
was  no  fear  of  any  shortage  of  orders,  and  so  long  as  employment 
was  assured  fcr  an  i  definite  time  ahead,  notliing  could  induce 
builders  to  build  e^cept  at  a  sraU'  pace.  The  moment  that  there 
is  any  f^ar  of  orders  faUing  off,  as  soon  as  the  market  shows  signs 
of  weakening,  tl.eir  birildin.ij  si;eeds  up,  costs  tumble  down  and  things 
begin  to  move.  One  would  imagine  tl.at  the  sociahstic  theory  of 
making  the  work  }.o  round  would  be  apphed  with  added  force  so 
soon  as  the  principal  buyer  of  houses  announces  his  intention  or 
retiring  from  the  market.  But  theory  seldom  works  out  in  business, 
and  that  is  where  sociahsm  faUs. 

Commercial  travellers  know  more  about  the  psychology  of  com- 
merce than  all  the  rest  of  us  put  together.  The  salesman  who 
presses  does  no  more  good  than  the  goiter  who  commits  the  same 
offence.  The  aim  of  the  expert  commercial  traveller  is  to  assume 
just  that  degree  of  independence  and  indifference  which  will  generate 
the  necessary  amount  of  desire  in  the  breast  of  his  would-be  victim. 
The  salesman  who  is  independent  up  to  a  point,  who  avoids  the 
display  of  anxiety,  who  knows  just  how  far  to  rely  upon  his  cus- 
tomer to  do  his  work  for  him,  will  achieve  successes  which  are  alto- 
gether beyond  the  reach  of  the  man  who  carries  his  determination 
to  sell  upon  his  coat-sleeve.  Here  is  a  subject  which,  so  far  as  I  am 
aware,  has  never  been  analysed,  dissected  and  reduced  to  first 
principles.  In  fact,  it  is  doubtful  whether  there  a  e  any  principles 
which  could  be  evolved  from  it  ;  your  old  traveller  would  tell  you 
that  it  is  "  Personahty,  Sir,"  and  he  is  probably  right.  There  is, 
of  course,  a  certain  amount  of  business  done  by  pressing  ;  there  are 
energetic  salesmen  who  succeed  in  forcing  goods  upon  an  unwiUing 
market  and  invariably  spoil  that  market  with  the  result  that  they 
have  to  move  on  to  another.  That  is  not  to  say  that  there  must  be 
a  willing  buyer  before  the  salesman  is  wanted,  but  the  salesman  who 
presses  the  willingness  iirto  the  buyer  instead  of  extracting  it  from 
him,  makes  the  greatest  blunder  of  all.  | 

A  Hiatus  in  oue  Controllers. 
The  total  absebce  of  a  knowledge  of  psychology  in  commerce 
displayed  by  those  who  were  called  upon  to  control  and  regulate 


us  during  the  course  of  the  war,  produced  some  altogether  extra- 
ordinary effects,  and  caused  many  unnecessary  His.  The  rationing 
of  bread  may  be  given  as  an  illustration.  When  the  needs  of  the 
war  made  it  e\aderrt  that  great  efforts  must  be  made  to  economise 
in  bread,  the  vast  majority  of  the  people  reduced  their  consumption 
to  the  minutest  minimum.  Many  people,  especially  among  the 
elderly  folk,  discontinued  entirely  the  use  of  bread  in  any  form,  and 
great  was  the  deUght  of  those  who,  of  their  own  free  will  and  effort, 
were  thus  able  to  do  some  Httle  bit  of  real  war  work.  Then  the 
theorists,  impossible  and  unpractical  people,  came  upon  the  scene 
and  compulsory  rationing  was  put  upon  us.  The  immediate  effect 
was  that  everybody  ate  the  full  amount  of  their  ration  and  wanted 
more,  and  to  this  day  it  is  doubtful  whether  the  psychological  effect 
of  the  substitution  of  authority  for  voluntary  effort  was  not  to  in- 
crease rather  than  to  dimirrish  the  strain  upon  the  food  resources 
of  the  country. 

The  Guide  of  Price-fixing. 

Psychology  has  been  ignored  completely  by  those  who,  in  recent 
years,  have  indulged  so  freely  in  the  modern  game  of  price-fixing. 
This  apphes,  not  only  to  Government  Departments,  but  to  trade 
unions  and  to  trade  associations.  The  fixing  of  a  price  and  the 
removal  cf  the  excitement  of  bargaining  by  taking  the  elasticity 
and  lite  out  of  a  market  automatically  diminishes  the  trade  done  in 
that  market,  i^ince  business  was  first  invented,  prices  have  fallen 
and  prices  have  risen  ;  faUing  prices  were  designed  to  create  a 
desire  to  buy,  and  risiirg  prices  were  invented  by  the  same  designer 
of  ecoromic  law  for  the  purpose  of  stimulating  a  d(  sire  to  sell. 
Our  modeirr  price-fixers  are  unaw.  re  of  the  damage  wh  ch  they  do, 
not  oidy  to  Labour  and  Capita!,  but  consumers,  by  their  meddlesome 
interference  with  this  very  luman  and  esserrtial  natural  process. 

Here  again  we  et  an  excellent  illustration  of  the  difficvdty,  if 
not  the  impossibility,  of  reducing  the  psychology  of  commerce  to 
an  exact  science,  for  a  study  of  some  markets  shows  that  the 
proposition  outUrred  above  operates  at  times  in  the  opposite 
direction.  Stock  Exchange  experience  is  perhaps  the  best  illustra- 
tion. When  prices  fall,  by  the  above  rirle,  we  ought  to  buy,  whereas 
the  exact  o,  posite  is  the  invariable  experience.  The  moment 
prices  of  stocks  and  shares  show  signs  of  breaking,  then  holders 
rush  on  to  the  market  in  order  to  unload  before  figures  go  lower  still. 
Many  a  fortune  has  been  made  from  the  opposite  tendency. 
Experience  shows  that  when  the  price  of  a  shaie  stays  roimd  about 
a  normal  figure,  business  is  slow  and  inactive  ;  but  the  moment, 
however,  that  the  price  begins  to  rise,  business  becomes  more 
vigorous,  and  this  influx  of  interest  pushes  the  price  still  higher,  so 
buyers  lee  me  more  numerous,  imtil  at  last  a  bootrr  is  created  and 
exhausted  "nith  all  the  usual  results.  The  psychology  of  stocks  and 
shares  would,  therefore,  seem  to  be  rather  cLfferent  from  the 
psychology  of  the  buileUng  trade. 

The  Only  First  Principle. 
In  the  search  for  first  princijiles,  which  are  so  dearly  loved  by  our 
theorists,  the  only  priirciple  which  emerges  with  any  disti  ction 
from  the  study  of  psychology  is,  that  initiative  in  urdustrial  or 
commercial  matters  must  be  a  natural  impulse  rising  in  the  mind  of 
some  individual.  If  that  natural  impulse  is  allowed  perfect  freedom, 
commerce  and  industry  achieve  a  maximum  of  activity  ;  any 
attempt,  whether  on  the  p.  rt  of  buyers  or  sellers,  to  limit,  control, 
restrict  or  hii  der  the  operation  of  that  persorral  initiativ  ■  must 
tend  to  weaken  markets,  to  damp  down  activity  and  to  defeat  the 
very  objects  of  those  who  invent  these  devices. 
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Multi-speed   A.C.    Motors. 

At  tho  informal  meeting  of  the  Inslitutiou  of  Electrieal  Engineers 
on  April  11  a  discussion  was  ojx^ned  by  Mr.  F.  Cukkdy  on  "Some 
Characteristics  and  Ai>plieations  of  Mnlti-Speed  Alternating-current 
.Motors."  Mr.  Ckeedy  began  by  saying  that  he  proposed  to  leave 
aside  the  cascade  and  other  melho(Ls  of  speed  variation  and  eonline 
himself  to  the  pole  changing  typi'  as  develojX'd  by  himself.  'Phis 
type,  he  claimed,  luider  certain  conditions  was  the  best  that  had  been 
found  to  dat<'.  For  motors  having  a  gradual  sjx'cd  variation,  the 
commutator  motor  was  the  only  possible  tj'pc,  and  there  might  be 
a  held  for  these  in  sizes  up  to  50  h.p.  They  could,  however,  hardly 
be  considered  commercially  practicable. 

He  explained  in  detail  the  windings  and  switchings  which  give 
the  variable  sjxcds  and  urged  that  sjx'cd  ratios  for  the  required 
duty  be  carefully  studied  when  the  tyjX'  of  motor  was  under  con- 
sideration. Broadly  speaking  the  relativ^e  advantages  of  the 
cascade  and  pole  changing  methods  depended  mainly  on  the  ratio 
of  sppeds  ;  some  ratios  being  very  compUcated  for  cascade  and  easy 
for  pole  changing. 

The  meeting  was  liardly  prepared  for  the  line  taken  by  Mr.  W.  E. 
M.  Ayees  who  next  spoke,  but  must  have  been  giateful  to  him  for 
opening  out  the  range  of  discussion.  He  stated  that  the  call  for 
variable  sjx-ed  motors  was  often  mistaken  and  that  it  could  be  met 
by  simple  arrangements  of  ordinary  motors.  He  told  of  a  100  h.p. 
colliery  fan  of  2-si)eeds  which  it  proved  better  economy  to  re- 
wind as  a  single  speed  tyjx^  and  r\ni  with  resistances  during  the 
week-endii.  He  also  criticised  the  Scherbius  and  Kramer  methods 
on  account  of  the  complicated  switchgear. 

Mr.  J.  K.  Smith  spoke  from  actual  experience  of  the  Greedy  pole 
changing  machine.  He  had  foimd  this  satisfactorily  fulfilled  duties 
in  connection  with  heavy  machine  tool  drives  previously  operated 
by  direct -current  motors.  He  pointed  out  that  in  view  of  the 
substitution  of  polj'jjhase  for  direct-current  supply  some  form  of 
variable  alternating-current  motor  was  essential. 

Mr.  W.  L.  WiiEFOiiD  and  Jlr.  G.  J.  D.  Scott  spoke  of  very  definite 
demands  for  variable  speed  motors,  notably  on  printing  machines 
and  air  compressors.  Mr.  B.  P.  Walker  also  referred  to  their 
application  to  express  lift  service.  Mr.  W.  E.  Beeadshaw  and  Mr.  H. 
COOCH  also  spoke. 

Mr.  Greedy,  in  reply,  reminded  the  meeting  that  the  pole  changing 
alternating-ciUTcnt  motors,  under  review,  had  the  same  torque  at 
all  speeds,  while  direct-current  motors  througli  weakening  the  field 
need  to  be  built  for  the  maximmn  h.p.  at  the  lowest  speed  required, 
resulting  in  a  larger  machine  than  is  the  case  with  the  alternating- 
cunent  constant  torque  miUti-siieed  motor.  With  regard  to  the 
question  of  power  factor  he  pointed  out  that  although  the  power 
factor  suiiered  at  low  speeds  the  actual  wattless  current  taken  from 
the  line  was  constant  at  all  speeds.  The  power  factor  reductions 
were,  of  course,  due  to  the  watt  component  being  reduced  at  the 
lighter  load  corresponding  to  reduced  speed. 


The 


Failure  of    Lead.   Sheathing 
on   Telegraph   Cable. 


In  a  Paper  on  the  above  subject  presented  before  the  Faraday 
Society,  Mr.  L.  Akchbutt  discusses  some  rather  curious  effects  in 
lead  sheathing  for  cables,  involving  cracking  but  not  corrosion.  A 
sample  of  cable,  laid  in  1896,  which  had  suffered  in  this  way  wa,s 
examined  in  1908.  Analj'sis  showed  that  the  lead  was  almost 
chemically  pure,  lead  forming  99-94  per  cent,  of  the  material.  In 
1910  a  sample  of  the  only  lead  sheathing  which,  in  his  ex]xuience, 
had  not  shown  signs  of  deterioration,  was  furnished  by  Mr.  Sayers, 
Telegraph  Superintendent  of  the  Midland  Railway,  who  had  also 
provided  the  defective  specimen.  The  lead  in  this  specimen  was 
also  of  remarkable  purity.  Samples  of  other  cables,  Arith  more  or 
less  defective  sheathing,  were  subsequently  received. 

It  was  at  first  thought  probable  that  the  cracking  which  was 
evidently  due  to  want  of  cohesion  between  the  crystalhne  grains 
and  not  to  brittleness  in  the  lead  itself,  might  be  due  to  minute 
tiaces  of  lead  oxide.  But  the  amount  of  oxide  in  new  lead  sheaths 
was  not  less  than  in  those  which  had  become  cracked,  and  the  traces 
existing  might  have  been  accoimted  for  by  surface  oxidation. 

The  author  visited  the  works  where  the  cables  were  prepared 
and  describes  the  method  of  pressing  and  extruding  the  lead  coating, 
under  controlled  temperature.  Attention  was  next  devoted  to  the 
micro-structure,  and  in  the  original  Paper  photographs  shoAring  the 
appearance  of  sections  of  the  material  are  presented.  In  the 
defective  parts  the  crystals  are  usually  larger  and  with  straighter 
and  smoother  boundaries  than  in  the  undamaged  part.    The  cracks 


follow  the  course  of  these  boundaries.  Tests  showed  that  the 
tendency  towards  cracking  is  accentuated  by  continuous  vibration 
(such  as  is  experienced  to  a  greater  or  less  extent  in  the  vicinity  of 
railways).  Similarly,  the  process  may  be  hastened  when  a  cable 
is  in  a  continuous  state  of  stress. 

Dr.  Rosenhain  has  suggested  that  such  failures  can  be  explained 
on  the  theory  that  an  intererystalline  cement  exists  in  metals 
which  can  be  caused  to  flow  under  stress  leading  to  gradual  separat  ion 
of  the  crystals,  one  from  another.  It  is  concluiled  that  long-continued 
action  of  a  stress  in  lead,  much  less  than  that  necessary  to  cause 
immediate  elongation,  will  cause  the  crystals  gradually  to  lose  their 
cohesion  and  come  apait,  and  this  tjqx'  of  failuie  seems  to  be 
connected  with  a  weak  ty]ie  of  crystalline  structure.  No  doubt  the 
peculiar  type  of  stiucture  observed  in  several  of  the  defective 
sheaths  is  devclojxd  in  the  process  of  extrusion,  and  cable  makers 
should  investigate  to  discover  the  conditions  which  give  rise 
to  it. 


A  Ne>v  Registerini^  Microphotonieter.* 

Hy    l>r.    W.    .1.    II.    MOKI., 

University  of  Utrecht. 

A  diminished  image  of  a  slit,  on  which  the  filament  of  a  half-watt 
lamp  is  focu.ssed,  is  projected  by  means  of  a  microscope  objective 
on  the  photographic  plate  or  other  object  of  which  the  absorption 
is  to  be  measured.  A  second  similar  objective  focuses  an  image  of 
the  slit,  magnified  up  to  its  original  size,  on  a  second  slit  behind 
which  is  mounted  a  sensitive  thermopile  of  the  author's  ovm  design 
comiectcd  to  an  improved  D'Arsonval  galvanometer.  By  suitable 
gearing  to  an  electromotor  the  photogiaphic  plate  is  given  a  slow 
motion  at  right  angles  to  the  beam  of  light,  and  at  the  same  time  a 
drum  of  photogiaphic  paper,  on  which  the  spot  from  the  galvano- 
meter is  focusstd,  is  caused  to  rotate  at  a  suitable  rate.  A  record 
is  thus  obtained  of  the  density  of  the  plate  at  different  parts  en- 
countered by  the  beani  of  light.  The  arrangement  is  dead  beat  and 
so  quick  in  response  that  intensity  curves  of  close  spectrum  lines, 
Zecman  triplets,  &c.,  are  accurately  recorded. 

Discussion. 

Mr.  K.  S.  Whipple  thought  that  the  dead-beatness  and  quickness  of 
the  apparatus  were  unequalled.  There  was  a  beautiful  feature  of  the 
records  to  which  Dr.  Moll  had  not  referred  ;  they  showed  the  actual 
texture  of  the  photographic  plate  as  ripples  on  the  base  line.  He  be- 
lieved the  author  was  engaged  in  another  research  which  would  throw 
light  on  some  important  problems  in  connection  with  the  blackening  of 
photographic  plates.  It  would  be  difficult  for  most  of  those  present  to  - 
imagine  that  the  record  of  the  Zeeman  effect  shown  had  been  taken  inside 
half  a  mhiute.     It  was  a  triumph  of  experimental  skill. 

Prof.  Rankine  said  he  had  had  the  privilege  of  being  about  during 
the  last  few  days  when  Dr.  MoU  and  Prof.  Orastein  had  been  erecting 
the  apparatus.  He  had  suggested  that  the  instrument  might  be  used 
to  settle  the  question  of  the  existence  of  the  canals  on  Mars.  In  this 
coimection  Dr.  MoU  had  told  him  that  the  eye  saw  many  things  which 
cfid  not  exist  and  missed  many  things  which  did.  An  example  which 
might  be  of  interest  to  radiologists  present  was  the  case  of  an  X-ray 
photo  of  a  square  hole  in  an  opaque  screen.  It  was  frequently  asserted 
that  the  intensity  was  greater  at  the  edges  of  such  a  square  than  at  the 
centre.     The  thermopile  showed  that  this  was  wholly  an  illusion. 

Mr.  Guild  said  he  could  only  express  the  greatest  admiration  for  the 
instrument  they  saw  before  them.  He  was  particularly  interested  in 
the  galvanometer.  They  had  recently  been  installing  radiometric 
apparatus  in  the  Optics  Department  of  the  National  Physical  Laboratory, 
and  were  using  a  Paschen  galvanometer.  They  were  troubled  so  much 
with  the  zero  changes  due  to  stray  magnetic  fields  from  the  adjacent 
electric  railways  and  from  sources  within  the  laboratory  that  the  ad- 
vantagesdue  to  the  sensitivity  of  the  galvanometer  were  largely  nullified. 
lie  looked  forward  with  verj'  great  interest  to  the  advent  of  Dr.  Moll's 
thermopiles  and  galvanometers  on  the  British  market. 

Dr.  J.  S.  Andekson  said  he  had  had  the  pleasure  of  hearing  Koch 
describing  his  microphotonieter.  He  had  thought  the  chief  objection 
to  Koch's  instrument  was  the  variability  of  the  photo-electric  cell.  The 
modem  forms  were  much  less  variable  and  probably  the  objection  did 
not  now  hold  to  the  same  degree.  Dr.  Moll  wa.s,  however,  to  be  congratu- 
lated on  so  successfully  employing  the  much  more  easily  manipulated 
thermopile  for  the  purpose. 

Mr.  C.  R.  Darling  thought  the  instrument  would  be  readily  adapted 
to  form  a  recording  radiation  pyrometer. 

Mr.  F.  E.  Smith  said  he  would  like  to  know  how  Dr.  Moll  had  made 
such  an  excellent  thermopile.  Through  the  kindness  of  Mr.  Whipple 
he  had  had  the  pleasure  of  working  with  one  of  them,  and  there  was  no 
question  of  its  excellence,  but  he  had  not  been  able  to  see  how  it  was  made. 

Dr.  iloix,  in  reply,  said  the  secret  of  his  thermopiles  consisted  of 
getting  the  junctions  which  received  the  radiation  to  be  of  very  low  heat 
capacity.  With  most  thermopiles  the  bulk  of  the  heat  capacity  was  due 
to  the  solder  at  the  junctions.  His  method  of  avoiding  this  was  as 
follows  :   He  took  two  thick  plates  of  the  metals  to  be  used,  constantin 

*  Abstract  of  a  Paper  read  before  the  Physical  Society  of  Xx)ndon. 
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and  manganin,  and  soldered  them  end  to  end,  scraping  off  the  excess  of 
solder.  The  metals  already  joined  in  this  way  were  then  rolled  out  to 
the  desired  thinness,  and  cut  into  strips.  In  this  way  strips  only  2|x 
thick  were  obtainable  with  no  excess  of  solder  at  the  junctions.  The 
other  junctions  were  made  of  large  heat  capacity  to  give  constancy  of 
temperature  of  the  "  cold  "  junctions.  As  regards  the  galvanometer, 
the  principal  modification  which  he  had  introduced  was  to  have  the  coil 
held  by  two  strips  of  bronze  in  tension  instead  of  suspending  it  by  the 
upper  strip  in  the  usual  way.  This  gave  greatly  improved  constancy 
of  zero. 


Review^s. 


Eleetrieal  Handling  of  Materials,  By  H.  H.  Broughton.  Vol. 
I.,  Electrical  Equipment.  (London  :  Benn  Brothers,  Ltd.)  Pp. 
xiv.+200.     25s.  net. 

This  is  an  ambitious  work — ^its  comprehensive  title  indicates 
as  much  ;  the  authorship  of  it,  however,  could  not  very  well 
be  in  better  hands,  and  we  feel  certain  that  Mr.  Broughton's 
book  on  electrical  handling  of  materials  will  be  read  widely 
by  electrical  engineers  throughout  the  world.  The  author 
has  a  reputation  for  directness  and  clarity  of  style  in  writing 
the  works  he  has  already  published,, and  the  reader  will  find 
that  these  qualities  are  also  embodied  in  this  new  work. 

The  subject  of  this  review  is  Vol.  I. — "  Electrical  Equip- 
ment " — and  in  it  the  contents  are,  as  far  as  practicable, 
divided  into  11  considered  groups  :  Introductory,  electric 
motors,  intermittent  rating,  controllers,  resistors,  brake 
releasing  electromagnets,  lifting  magnets,  switchgear  and 
collectors,  power  distribution  and  wiring,  power  required  and 
load  equalisers.  Chapter  I.,  although  only  introductory, 
contains  much  food  for  thought,  and  the  carefully  selected 
material  used  cannot  fail  to  stimulate  the  reader  to  greater 
effort  in  invention  and  design  of  labour  saving  appliances  for 
the  handling  of  materials  electrically.  All  the  sections  of 
this  volume  are  excellently  put  together,  and  it  is  not  easy, 
therefore,  to  select  one  for  special  mention. 

Chapter  II.,  on  motors,  occupies  33  interesting  pages,  and 
we  observe  that  the  author  favours  the  adoption  of  mill  type 
motors  for  crane  work,  and  gives  figures  to  jarove  their  advan- 
tage over  crane  tyjje  machines.  Whilst  we  are  in  agreement 
with  his  arguments,  we  consider  that,  on  account  of  its  very 
much  higher  price,  the  mill  type  motor  will  continue  to  be 
fitted  only  on  cranes  and  such  apparatus  where  their  use  has  been 
specified  by  the  consultant,  or  where  the  user  is  prepared  to 
pay  largely  for  these  machines,  and  for  the  accommodation 
of  their  larger  frames,  in  order  to  secure  the  better  service 
which  they  offer.  When  on  this  subject  we  would  also  take 
the  opportunity  of  expressing  our  agreement  with  the  author's 
remarks  on  page  50  regarding  contactor  control  for  cranes  as 
being  ideal,  but  it  seems  to  us  that  the  reasons  for  its  non- 
adoption  are.thesame  as  mentioned  above  for  mill  type  motors. 

The  chapter  on  intermittent  rating  of  machines  form  a  good 
addition  to  this  much  involved  subject,  the  subject  being  fully 
discussed  from  the  point  of  view  of  cranes,  hoists  and  winders, 
load  factor,  root  mean  square  and  time  rating  being  each 
separately  dealt  with  and  their  accuracy  compared.  Many 
interesting  proofs  and  examples  are  given.  We  are  pleased 
that  the  author's  opinion  that  the  E.M.S.  method  is  generally 
speaking  the  most  accurate  coincides  with  our  own  views. 
We  observe,  however,  that  in  using  this  method  of  arriving 
at  the  rating  of,  say,  a  motor  for  a  winder  or  hoist  the  accele- 
rating and  retarding  times  are  credited  in  the  book  with 
75  per  cent,  cooling  value,  whereas  we  know  of  many  engineers, 
including  ourselves,  who  consider  these  values  rather  to  the 
high  side,  and  use  figures  of  two-thirds  and  one-third  for  these 
respective  times.  We  know,  on  the  other  hand,  of  at  least  one 
firm  in  this  country  who  were  willing  to  cut  in  with  100  per  cent, 
cooling  value  for  all  times.  The  author  has  apparently  adopted 
what  he  considers  a  sort  of  hajjpy  mean  in  this  most  important 
direction. 

There  is  an  excellent  chapter  on  controllers  for  cranes  and 
hoists,  but  we  consider  that  the  value  of  the  description  and 
comments  on  liquid  controllers  would  be  much  en'ianced  if 
actual  drawings  had  been   chosen  instead  of  schematic  dia- 


grams of  these  important  and  widely  used  pieces  of  apparatus. 
On  page  84,  under  skip  hoist  controller,  occurs  the  state- 
ment :  "  Blast  furnace  hoists  are  of  the  balanced  or  two 
bucket  type."  There  is  evidently  a  typographical  error  here, 
and  the  correct  reading  is  probably  "  Blast  furnace  skip  hoists 
are  of  the  balanced  two  skip  type,  and  also  of  the  balanced 
or  unbalanced  single  skip  type."  The  use  of  the  term 
bucket  is  confusing  when  referring  to  skip  hoists  for  blast 
furnaces.  Bucket  chargers  being  of  the  single  drop  bottom 
bucket  type  with  balance  weight. 

Reference  is  made  on  page  85  to  a  particular  example  of  an 
American  hoist  with  slack  rope  device.  This  is  an  ancient 
device,  originally  fitted,  we  believe,  to  the  old  Sprague  equip- 
ments 15  or  20  years  ago,  and  is  still  fitted  to  most  passenger 
elevators.  We  do  not  see  that  any  useful  purpose  is  served 
by  the  inclusion  on  page  142  of  Tables  XXV.  and  XXVI.  We 
observe  that  the  author  generally  puts  his  "  old  love,"  the 
crane  equipment,  in  the  forefront,  and  we  consider  that  in 
Vol.  I.  more  space  might  have  been  given  to  hoists  of  different 
types,  including  mining  hoists  and  winder  equipments,  and  the 
attached  problems. 

The  above  short  discussion  of  some  of  the  contents  will,  no 
doubt,  serve  to  indicate  the  general  nature  of  this  fine  book, 
and  we  recommend  it  to  every  engineer,  both  as  filling  a 
distinct  demand  and  as  a  standard  work  of  reference. 

Chas.  E.  Raebukn. 


Correspondence. 


HEATING  OF  BURIED  CABLES  REPORT. 

TO    THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  I  have  read  with  interest  Major  Taylor's  letter  in 
your  issue  of  April  15th,  and  can  only  say  that  the  results 
appear  to  me  extraordinary.  So  far  as  I  know  they  are  entirely 
at  variance  with  all  various  experiments  on  the  same  subject 
and  with  the  Buried  Cables  Preliminary  Report,  which  dis- 
tinctly states  that  tests  were  made  both  with  alternating 
current  at  50  cycles  and  with  direct  current,  and  that  there  was 
no  appreciable  difference  in  heating. 

Suppose  we  consider  a  015  sq.  in.  20  000  V  cable  carrying 
230  A  in  each  core,  a  120  deg.  sector  of  lead  on  this  cable 
would  be  about  0-244  sq.  in.,  so  that  the  current  required  in 
this  sector  to  equal  62|  per  cent,  of  the  corresponding  core  loss 
would  be  29  per  cent,  of  the  core  current,  i.e.,  67  A,  which 
does  not  seem  reasonable. 

Again,  suppose  we  make  a  perfect  transformer  between  two 
cores  and  two  lead  sectors,  then  all  the  flux  generated  by  cores 
A  and  B  will  interlink  the  sectors  so  that  mutual  inductance 
will  be  equal  to  the  self-inductance  of  cores.  This  works  out 
to  roughly  I  millihenry  per  mile,  and  at  230  A  the  voltage 

induced  in  the   secondary   will   be   2-25  X  230  X -y7jqX-=36-1. 

The  resistance  of  the  secondary  is  about  4  0  per  mile,  so  that 
neglecting  reactance  the  induced  current  would  be  about  9  A 
under  ideal  conditions  instead  of  67. 

The  above  figures  are  only  rough  and  are  based  on  the 
temperature  rises  given  by  Major  Taylor  in  his  remarks  on  the 
Heating  of  Buried  Cables  Report. 

With  regard  to  eddy  current  losses  in  the  lead  sheaths  of 
single  conductor  unarmoured  cables,  Messrs.  Clark  &  Shanklin 
in  their  Paper  on  "  High  Tension  Single  Conductor  Cable  of 
Poly-phase  Systems,"  summarised  their  results,  one  of  which 
is  given  as  follows  :■ — 

By  testing  lengths  of  lead-sheathed  cable,  and  then  repeating  the 
measurement  after  the  sheath  was  removed  it  was  clearly  proved  that 
the  additional  loss  due  to  eddy  currents  in  the  open  circuited  sheath  was 
too  small  to  be  detected. 

It  is  to  be  hoped  that  Major  Taylor  will  publish  details  of 
the  cable  used  for  his  tests,  and  his  methods  of  making  these 
experiments.— I  am,  &c.,  J.  A.  Morton. 

Prescot,  April  4th. 
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The  following  is  Major  Taylor's  reply  to  Mr.  Morton's 
letter  :— 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir:  Witli  reference  to  Mr.  J.  A.  Morton's  letter  to  you 
on  the  heating  of  buried  cables,  I  should  like  to  make  a  few 
remarks  to  avoid  any  possible  misinterpretation  of  the  letter 
which  a])peHred  in  your  issue  of  the  15th  by  your  readers, 
though  1  regret  I  cannot  at  the  moment  reply  fully.  I  think, 
however,  it  will  avoid  confusion  if  I  state  as  liriefly  as  possililc 
the  points  which  have.  I  believe,  been  demonstrated  by  tlie 
experiments  referred  to  by  me. 

Firstly,  let  me  say,  with  reference  to  Mr.  Morton's  quotation 
from  Messrs.  Clark  &  Shanklin's  Paper,  that  I  agree  that  in 
the  case  of  unarmoured  single-phase  cables  the  increased  loss 
over  that  of  direct  current  is  inconsiderable.  I  regret,  also, 
that  in  my  letter  pulilislied  in  The  Electrician  of  the  15th  1 
inadvertently  quoted  .Monsieur  t'n  pi'lvillc's  results  as  supjiorting 
my  own  figures.  These  results,  at  the  time  of  writing,  I  took 
to  be  made  with  cables  having  wire  armouring,  wliich  greatly 
affects  tlie  results.  Moreover,  they  refer  only  to  single-phase 
currents. 

The  point  I  wish  to  make  is  that,  assuming  there  is  nothing 
demonstratively  wrong  in  the  tests  which  I  have  been 
IHTmitted  to  put  forward,  the  loss  in  a  3-core  armoured  cable, 
due  to  the  mlaliiiy  field  produced  by  the  polyj)liase  current 
as  distinct  from  the  loss  due. to  the  pulsating  field  in  each 
individual  conductor,  is  some  50  per  cent,  above  the  rise  due 
to  a  uniformly  distributed  continuous  current,  when  tested 
at  25  ])eriods,  and  is  considerably  less  when  tested  at  50 
periods.  If,  however,  the  cable  is  stripped  of  its  armour,  the 
losses  are  greater  in  each  case  (25  "j  and  50'^),  but  are  still 
considerably  less  with  50  periods  than  with  25  periods.  It 
is,  no  doubt,  very  difhcult  to  separate  the  loss  due  to  the 
rotating  field  from  that  due  to  the  pulsation  of  the  current, 
but  the  fact  that  with  3-phase  currents  the  losses  in 
unarmoured  cables  are  in  each  case  greater  than  those  in 
armoured  cables,  coupled  with  the  fact  that  with  single-phase 
currents  in  the  same  cables  the  losses  in  armoured  cables — 
particularly  at  50  periods — are  enormously  greater  than  in 
unarmoured  cables,  proves,  to  my  mind,  conclusively  that 
the  first-mentioned  {i.e.,  the  loss  with  .3-phase  currents)  is  a 
loss  caused  by  the  rotating  field,  while  the  second  mentioned 
{i.e.,  the  loss  due  to  single-phase  currents)  is  a  loss  due  to  the 
pidsatirK/  field. 

The  above  assumption  of  the  loss  due  to  the  rotating  field 
is,  I  think,  further  borne  out  by  the  fact  of  the  losses 
due  to  this  cause  being  less  at  50  periods  than  at  25 
periods.  If  we  think  of  the  lead  sheathing  as  being  a  closed 
secondary  circuit  and  consider,  for  example,  that  in  the  case 
of  25  periods  a  magnet  having  a  given  strength  is  rotated 
inside  that  closed  circuit,  there  will  be  a  certain  reduction  of 
the  field  due  to  that  magnet  by  the  reaction  of  the  25 -period 
eddy  currents  induced  in  the  lead  sheathing.  If,  now,  we 
rotate  a  magnet  of  exactly  equal  strength  at  double  the  speed, 
the  eddy  currents  would  tend — for  the  unreduced  field^ — to  cancel 
the  flux  due  to  the  magnet  with  double  the  force  that  they  did 
in  the  first  case,  and  the  resultant  of  the  action  and  reaction 
would  be  a  considerably  reduced  field  with  consequently 
reduced  loss.  If  the  speed  of  rotation  were  infinite  there 
would  be  no  field  at  all,  and  no  loss. 

The  fact  that,  with  an  armoured  cable  and  with  3-phase 
currents,  the  loss  is  less  than  irith  an  unannoiired  cable  can,  I 
think,  be  explained  on  the  assumption  that  when  there  is  no 
armouring  the  rotating  field  is  more  or  less  concentrated  on  a 
diameter  of  the  cable,  and  that  the  lines  of  flux  pass  through 
the  lead  sheathing  normal  to  the  surface  of  the  same,  whereas 
when  there  is  a  steel  wire  armouring,  two  parallel  magnetic 
return  paths  are  formed,  closely  contiguous  to  the  copper 
cores,  and  the  lines  of  flux  no  longer  enter  the  lead  sheathing 
normal  to  the  surface,  but  they  branch  away  from  the  diametral 
line  in  both  directions  and  pass  through  the  lead  sheathing 
at  quite  an  easy  slope,  corresponding  more  nearly  to  that 
which  obtains  when  a  single-phase  pulsation  takes  place  from 
a  centrally  situated  core. 


I  regret  that  at  this  time  I  cannot  give  details  of  any  of  the 
tests,  as  to  do  so  would  be  to  take  up  too  much  of  your  valuable 
space  and  would  interfere  with  other  work  which  I  am  engaged 
upon,  but  1  hojie  later  to  be  in  a  position  to  contribute  these 
tests  to  the  Institution  files. 

The  whole  of  the  argument  in  Mr.  Morton's  letter  is  on  the 
basis  of  proving  that  the  losses  due  to  single-phase  currents 
with  unarmoured  cables  at  25  periods  are  negligible,  and  as  I 
am  virtually  in  agreement  with  him  on  this  point,  I  will  not 
attempt  to  controvert  his  arguments.  I  may  say,  that  when 
the  "  Buried  Cables  Report  "  came  out  I  compared  one  or 
two  observations  with  the  figures  which  I  possessed  and  that 
where  the  buried  cables  were  not  tested  in  ducts,  but  in  the 
open,  the  results  seenu'd  to  agree  pretty  closely,  I  have  not, 
however,  looked  again  at  these  lately,  but  will  do  so  at  an 
early  date. — I  am,  &c.,  A.  M.  Taylor. 

Birmingham,  April  8th. 


RESISTANCE    WITHOUT    SELF-INDUCTANCE    OR 
CAPACITY. 

TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir:  We  were  interested  in  Mr.  Madson's  letter  appearing  in 
The  Electrician  for  April  15  concerning  a  method  of  winding 
resistances,  to  avoid  the  effects  of  inductance  and  capacity. 
We  trust,  however,  that  it  is  appreciated  that  the  suggested 
method  is  by  no  means  new,  and  has  been  in  use  for  at  least 
10  years. 

It  is  frecpiently  necessary  to  compare  the  ohmic  value  and 
current  carrying  capacity  of  a  given  sized  unit  when  wound 
inductively  with  a  single  layer  of  resistance  wire,  and  when 
wound  non-inductively  in  the  way  suggested.  Our  experience 
shows,  that  where  it  is  possible  to  obtain  a  gauge  of  wire  having 
exactly  half  the  sectional  area  of  the  single  one,  the  reduction 
in  ohmic  value  is  about  30  per  cent.,  whilst  the  current  carrying 
capacity  remains  the  same,  but  when  very  high  ohmic  values 
are  required,  necessitating  the  use  of  the  finest  gauges  of 
resistance  wire,  then  a  change  from  the  inductive  method  of 
winding  to  the  non-inductive-capacity-free  method,  frequently 
reduces  the  total  non-inductive  ohmic  value  to  a  quarter  of 
what  it  would  be  in  the  ordinary  way. 

We  have  thought  it  advisable  to  mention  this  point  as  we 
find  that  clients  requiring  non-inductive  and  capacity-free 
resistances  of  high  ohmic  value  are  frequently  surprised  to  learn 
that  this  method  of  winding  necessitates  so  large  a  reduction 
in  the  ohmic  value,  which  would  otherwise  be  obtained  when 
using  a  single  wire. — We  are,  &c., 

Zenith  Manufacturing  Co. 

London,  N.W.,  April  15.  L.  F.  Fogarty. 


"  THE  ELEMENTS  OF  ELECTROTECHNICS." 

to   the   editor   of  the   ELECTRICIAN. 

Sir  :  I  may  perhaps  be  permitted  to  comment  on  the 
review  of  my  book  "  The  Elements  of  Electrotechnics,"  which 
appears  in  The  Electrician  for  April  1st.  Mr.  J.  Paley  Yorke 
says  the  book  flings  "  information  "  at  the  reader  "  as  from  a 
machine  gun."  I  thank  him  for  the  simile.  One  of  my  main 
objects  in  the  treatment  of  my  .subject  was  to  obtain  some 
kind  of  logical  sequence  of  ideas,  although  it  would  be  too 
much  for  me  to  hope  that  I  have  unfolded  my  subject  with 
such  mathematical  precision  and  certainty  as  that  with  which 
the  stream  of  bullets  emerges  from  the  machine  gun  in  Mr. 
Paley  Yorke's  "  striking  "  analogy. 

]Mr.  Paley  Yorke  makes  some  caustic  remarks  about  the 
'•  information  "  contained  in  my  book.  I  should  like  to  be 
permitted  to  say  something  about  the  "  information  "  he  gives 
in  his  review,  concerning  the  subject  matter  and  general 
arrangement  of  the  offending  volume.  So  far  as  I  can  deter- 
mine by  reading  his  review,  Mr.  Paley  Yorke's  method  of 
attack  is  first  casually  to  glance  through  the  book  ;  then  pick 
out  hastily  a  few  isolated  .statements  ;  and  finally,  after  jumb- 
ling these' facts  in  his  own  mind,  set  out  to  record,  in  a  very 
cleverly  written  review,  his  impressions  of  the  book,  rounding 
off  his"  diatribe  by  virtually  exclaiming  :  "  There  you  are. 
It's  all  hotchpotch,  and  no  better  than  a  pocket  book." 
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But  let  us  examine  more  closely  some  of  Mr.  Paley  Yorke's 
criticisms.  He  is  apparently  vipset  tliat  I  should  state  that 
electrical  power  is  EI.  The  obvious  implication  is  that  I  do 
not  explain  this.  True,  in  Chapter  I.,  this  bold  statement  is 
made,  but  your  reviewer  has  doubtless  overlooked  the  deriva- 
tion of  this  formula  from  first  principles,  which  appears  in  its 
proper  place  on  pages  203  to  205  of  Chapter  VII.,  devoted  to 
"  Systems  of  Units." 

Then  again,  the  statement  is  made  in  the  review  that  "  the 
copper  and  aluminium  output  of  different  countries  are  hurled 
at  us  all  ready  made."  I  make  no  mention  of  the  aluminium 
output  of  different  countries,  but  give  copper  output  figures 
on  page  29.  And  why  not,  in  a  chapter  dealmg  with  "  Con- 
ductors of  Electricity  "  ?  Surely  it  is  of  value  for  those 
engaged  in  electrical  work  to  know  something  of  the  origin  and 
production  of  the  metals  with  which  they  are  mainly  concerned, 
in  addition  to  being  acquainted  with  such  purely  electrical 
characteristics  as  specific  resistance  and  temperature  co- 
efficient. 

Mr.  Paley  Yorke  further  states  that  "  expressions  for  eddy 
currents  and  hysteresis  losses  rapidly  give  place  (the  italics  are 
mine)  to  an  expression  for  the  damping  force  of  an  eddy 
current  brake."  Considered  as  a  mere  statement  of  fact,  this  is 
incorrect,  because  the  eddy  current  brake  is  dealt  with  first 
on  pages  169  to  173  of  Chapter  VI.,  entitled  "  The  Production 
of  Electricity  from  Magnetism,"  and  the  offending  expressions 
for  eddy  current  and  hysteresis  losses  do  not  appear  until 
page  229  is  reached  in  Chapter  IX.,  entitled  "  Magnetisation  of 
Iron."  Again,  why  not  ?  In  any  case,  the  transition  is  by  no 
means  rapid,  as  some  .56  pages  intervene  between  the  two  events. 

For  some  inexplicable  reason,   Mr.  Paley  Yorke  is  upset 

by  my  stating  that  the  E.M.F.  of  self-iitduction  is  —L-jj-^- 

The  impression  that  he  obviously  wishes  to  convey  is  that  I 
suddenly  confront  my  reader  with  the  mysteries  of  the  differ- 
ential calculus,  and  again  do  not  attempt  to  "  explain,"  The 
statement  in  question  appears  on  page  164  of  Chapter  VI.,  and 
immediately  following  it,  I  write  : — • 

— r-r=Eate  of  change  of  current  in  amperes  per  second. 
(at) 

If  we  knew  the  shape  of  the  current  curve,  the  latter  expression 

in  brackets  can  easily  be  calcidated  for  any  particular  moment 

by  determining,  in  the  way  already  indicated,  the  slope  of  the 

curve  at  the  corresponding  point  on  it." 

There  is  much  other  explanatory  matter  appearing  both 

before  and  after  the  expression  — L  , , ,  ,    and  I    am    of    the 

(dt) 

opinion  that  any  impartial  reader  studying  this  portion  of  the 

book  in  the  natural  way,  would  have  a  clear  conception  of 

what  is  meant  by  the  E.M.F.  of  self-induction,  even  though 

his  mathematical  knowledge  were  meagre. 

Finally,  the  reviewer  states  : — 

"  Graphic  methods  of  finding  accelerations  and  curves  show- 
ing displacement,  velocity,  and  acceleration  switch  us  off  (the 
italics  are  mine)  to  electric  traction."  Once  again  Mr.  Paley 
Yorke's  "  information "  is  hardly  accurate.  The  displace- 
ment, velocity,  and  acceleration  curves  occur  on  page  195, 
very  naturally,  I  think,  in  a  chapter  devoted  to  the  "  Systems 
of  Units,"  in  which  an  attempt  is  made  to  show  the  inter- 
connection existing  between  the  fundamental,  mechanical, 
and  electrical  systems.  The  very  brief  reference  to  electric 
traction  occurs  nearly  at  the  end  of  the  book  on  page  309  to 
312  in  Chapter  II.,  dealing  with  "  The  Electric  Motor."  Three 
chapters  and  some  113  pages  intervene  between  the  two  events 
— hardly  a  sudden  "  switch  off  "  !  ! 

It  is  evident  that  Mr.  Paley  Yorke  thinks  I  do  not  "  explain  " 
anything  in  my  book.  This  is  a  matter  on  which  we  very 
naturally  disagree,  and  I  am  fully  prepared  to  leave  the  decision 
of  this  question  to  those  of  my  readers  for  whom  the  book  is 
intended.  So  much  depends  on  the  point  of  view,  and  as 
indicating  the  purpose  of  the  book,  I  perhaps  may  be  per- 
mitted to  quote  from  my  preface  as  follows  : — 

The  whole  subject  has  been  treated  from  an  engineering  standpoint, 
and  it  is  therefore  hoped  that  the  book  may  appeal,  not  only  to  the 


student  about  to  embark  on  an  electrical  career,  but  also  to  the  large 
number  of  men  engaged  in  the  electrical  industry,  who  are  not  directly 
associated  with  its  technical  side,  and  who,  perchance,  may  not  have  the 
advantage  of  a  technical  education. 

The  electrical  industry  is  now  developing  with  such  rapidity  that  it  is 
quickly  permeating  every  other  industiy.  This  means  that  every 
engineer,  no  matter  what  his  sphere  of  activity  may  be,  is  finding,  in  an 
increasing  degree,  that  he  must  concern  himself  with  electrical  problems 
and  appliances.  It  is  felt  that  the  engineer  in  this  category  may  find 
portions  of  the  book  of  interest  and  value. 

But  after  all,  I  may  be  taking  Mr.  Paley  Yorke's  criticisms 
a  little  too  seriously,  because  it  is  just  possible  that  when  he 
wrote  his  review,  he  had  a  shrewd  idea  that  his  contribution 
would  appear  in  the  issue  of  your  journal  dated  April  1st  !  ! — I 
am,  &c.,  "  A.  P.  Young. 

Coventry,  April  12th. 


THE  ENGINEERS'  CLUB. 

TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  The  proposal  for  an  Engineers'  Club  in  London  is 
meeting  with  a  large  amount  of  enthusiastic  support.  Over 
1  000  applications  for  membership  have  been  received  so  far, 
and  every  post  is  adding  to  the  number.  The  greater  the 
membership  the  easier  will  become  the  negotiations  for  suit- 
able premises,  and  I  ask  those  engineers,  who  have  not  already 
done  so,  to  send  me  their  forms.  Full  information  and  applica- 
tion forms  can  be  obtained  from  me. 

Some  will  have  received  duplicate  forms,  and  for  this  I 
apologise,  but  a  certain  amount  of  overlapping  is  unavoidable. 

Support  to  the  movement  is  coming  from  every  part  of 
Great  Britain,  Ireland,  and  the  Channel  Islands,  and  applica- 
tions are  now  beginning  to  arrive  from  overseas.  Members 
are  joining  from  S.  Africa,  India,  Australia,  Spain,  France, 
Holland,  Norway,  Belgium,  Italy,  &c. 

If  everyone  will  help,  by  joining  himself,  and  getting 
friends  interested,  the  movement  must  be  a  success,  and  will 
give  engineers  throughout  the  world  a  fit  and  abiding  home  for 
the  great  profession  that  they  represent. — I  am,  &c., 

London,  April  13th.  Edmund  Hill, 

Temporary  Hon.  Secretary. 


The   Building   Trades   Exhibition 
at   Olympia. 


This  BmLDiNG  Teades  Exhibition,  which  is  now  being  held  at 
Olympia,  London,  seems  so  far  as  the  electrical  industry  is  concerned 
to  be  a  case  of  a  lost  opportimity.  Granted  conditions  in  the  in- 
dustrial world  are  not  all  that  they  should  be,  it  must  yet  be  borne 
in  mind  that  as  far  as  we  know  the  world  is  not  coming  to  an  end 
just  yet.  and  the  architect  cannot,  therefore,  fail  to  lie  one  of  those 
people  who  are  largely  concerned  with  progi-ess  and  development  in 
the  future.  Electricity,  moreover,  is  destined  to  have  a  considerable 
effect  on  the  building  industry,  and  it  is  therefore  to  be  regretted  that 
due  advantage  has  not  been  taken  of  this  chance  of  bringing  to  the 
notice  of  the  builder  and  the  architect  the  many  advantages  oilered 
by  the  latest  developments  in  electric  lighting,  power  and  heating. 

Meagre  Electrical  Exhibits. 

Many  people  look  upon  the  architect  as  a  secluded  type  of  in- 
dividual difficult  to  approach,  but  architects,  whatever  their  other 
curious  habits,  will  visit  this  exhibition,  and  it  therefore  was  a  good 
opening  for  attracting  their  attention  to  new  electrical  apparatus 
and  materials.  The  gas  industry,  of  course,  recognised  this,  and  we 
found  many  exhibits  dealing  with  gas  apphauces  for  the  home  and 
office.  The  electrical  exhibits  consisted  merely  of  hfts,  of  which 
there  were  two  makers,  electric  suction  cleaners  and  fans  by  one  firm 
only ;  electric  heaters  and  cookers  comprised  two  exhibits,  and  there 
were  two  exhibits  of  petrol-driven  electric  fighting  sets.  After  this 
electricity  was  mainly  noticeable  for  the  use  made  of  it  in  hghting 
the  stands.  Here  it  was  almost  universally  adopted.  Lighting 
fittings,  wiring  systems,  domestic  appliances,  &c,,  were  conspicuously 
absent. 

A  Pew  Exceptions. 

The  following  exceptions  may,  however,  be  noted.  The  Cakron 
Company  had  a  [good  display  of  cooking  and  heating  apphances, 
both  for  domestic  and  restaurant  use.  The  other  exhibit  of  electric 
cookers  was    at  the   stand  of  Messrs.   Eobt.   Jenkins    &  Com- 
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r.vNY,  who  (lisplayeii  tho  "  Ecco  "'  TiuiiTY  Combination  Cooker. 
Tliia  apjiaiatus  i.s  an  ingenious  eoinhinatiou  of  an  ele<:tric  cooker 
with  an  anthracite  or  coke  liot-water  boiler.  The  boiler  is  so 
arianged  that  it  can  be  connect<'d  to  an  existing  hot-water  sui>ply 
system,  and  is  li.xed  to  a  cooking  oven  in  such  a  way  that  the  heated 
fumes  from  the  stove  warm  tlie  oven  as  well  as  heating  the  wattr 
tank.  The  oven  is  provided  with  a  set  of  "  Tricity  "  elements  for 
■'  topping  up  "  or  for  using  the  oven  independently  of  the  coke  stove. 
A  Tricity  lH)iling  plate  and  grill  are  also  ])rovided  as  extras  if  desired. 
A  larger  coke  stove  can  be  em])loyed  where  it  is  desired  to  heat  rooms 
by  hot-water  radiators,  as  well  as  to  obtain  a  supply  of  hot  water  for 
domestic  purpo.ses. 

Messrs.  Stiiktevant  Esoinekkino  Co.mi'A.nv,  Ltd.,  were  exhi- 
biting a  4-n.r.]>ort  able  turbinp-oix>rated  industrial  cleaning  appliance, 
together  with  a  range  of  their  snuiUest  domestic  and  office  suction 
cleaners,  and  ji  representative  selection  of  all  tyjx'S  of  (-lectrically- 
driven  ventilating  faivs. 

Lifts. 

In  addition  to  a  model  electric  lift  onth  'irstand,  Messrs.  WAYOiion 
"  Otis  '  had  a  full-size  passenger  lift  conveying  passengers  from  the 
ground  flooT  to  the  gallery. 

The  Medway  Lu't  (^o.upany  were  also  exhibiting  electric  Ufts, 
both  fitted  for  push  button  control,  and  for  control  by  the  usual 
switch  handle  ojX'rated  by  a  lift  attendant.  Sine*  t  he  war  this  firm  have 
completely  reorganised  their  works  and  hii\  e  redesigned  many  parts 
of  the  control  gear  fitted  to  Medway  lifts.  The  gate-loading  and 
interlocking  mechanism  has  received  particular  attention,  and  it 
.seems  that  the  claim  that  it  is  "tamper  proof"  can  now  be  made 
with  full  jiLstification. 

Of  the  lighting  sets  exhibited,  tluit  shown  by  Messrs.  Fredk. 
Sage  &  Co.mpany',  Ltd.,  was  of  the  belt-driven  type  allowing  for 
the  iLse  of  the  engine  only  for  power  piu-poses  if  desired,  whilst  the 
set  exhibited  by  Messrs.  Cliffords,  Ltd.,  was  a  direct-coupled 
engine  aiul  dynamo  on  one  bedplate.  In  either  case  petrol  or 
kerosene  could  be  used  as  the  fuel,  and  the  sets  were  offered  com- 
plete with  switchboard  and  battery. 

The  Need  for  a  Model  Electric  House. 
A  representative  stand  for  the  electrical  industry — for  example, 
a  Model  House—  installed  with  every  modern  electrical  appUanee, 
would  have  provided  a  good  object  lesson  of  what  can  be  done  by 
employing  electricity.  Perhaps  when  the  B.E.D.A.  has  had  a  Uttle 
longer  life,  and  gained  further  support  from  the  industry, 
both  finaneial  and  otherwise,  such  an  exhibit  may  be  forthcoming, 
and  used  at  this  and  similar  exhibitions  in  the  future.  The  view  of 
the  exhibition  from  the  gallery  was  distinctly  plea.sing.  There 
seemed  to  be  more  finish  about  the  stands  and  more  sohdity  than 
is  usually  seen.  Untidy  back  wws  of  name  boards,  poor  sign 
painting,  &c.,  were  conspicuously  absent,  and  with  the  exception 
of  about  three  stands  the  whole  exhibition  was  ready  at  the  time  of 
opening.  The  space  was  fully  occupied,  so  evidently  the  proposal 
of  clianging  the  exhibition  from  a  bi-annual  one  to  an  annual  one 
has  been  justified  by  the  residts  obtained  in  getting  exhibitors  to 
take  space. 


Some  audible  warning  is  obviously  necessary,  and  the  attachment 
shown  in  the  photogra])!!  (tor  which  Letters  Patent  have  been 
applied  for)  gives  this  just  the  same  as  in  working  from  left  to  right 
of  each  line.  It  is  made  from  an  aluminium  stam])ing,  flanged  at 
each  side,  and  is  trough-shaped  in  section.  Down  the  trough  works 
a  flat  dock-shajjcd  spring,  its  upjier  end  being  wound  roimd  the 
wheel  at  the  top.  To  the  lower  end  of  the  sjjring  is  fixed  a  cli])  of 
the  same  shajx' as  the  office  Bull-dog  clip,  only  instead  of  a  8j)ring 
to  close  the  jaws,  there  is  a  screw,  so  that  the  top  end  of  the  pa]>er 
can  be  inserted  into  it  after  it  has  jiassed  under  the  tyjjewriter  roller. 
On  the  clij)  is  a  projection  for  obtaining  absolute  s(|uarencs8  of  the 
])ai)  r,  and  a  tiny  point  sticks  in  the  pap:'r  for  determining  the 
exact  position,  should  the  letter  have  to  be  taken  out  and  re-inserted 
in  the  machine.  With  the  spring,  and  its  clip  holding  the  paper, 
typewriting  can  proceed  in  the  usual  way,  and  when  the  end  of  the 
])ai);'r  is  a|>i)roaehed,  the  clij)  above  referred  to  touches  another  stop 
with  suitable  trip-levers  and  operates  the  bell  which  is  shown  on 
the  right  of  the  photogi-aph. 

The  stops  and  clip  are  adjustable  so  that  the  exact  position, 
working  from  top  to  bottom,  can  always  be  ensured,  thus  permitting 
tabular  matter  to  be  done  perfectly.  Braille  characters  (marked 
out  in  inches)  are  stamped  at  the  side,  so  that  the  parts  can  be 
adjusted  according  to  the  actual  length  of  matter  recjuired.  It 
may  be  ])ointed  out  that  the  device  is  as  useful  to  an  ordinary 
typist  as  to  one  who  has  lost  his  sight. 


Satisfactory   Typovritinj^   for  War 
Heroes. 

Necessity,  as  the  mother  of  invention,  has  never  been  more 
exemplified  than  in  the  ease  of  a  bhnd  war  hero,  who  is  now  under- 
going secretarial  training  at  St.  Dimstan's.  Faced  with  difficulties, 
when  •  operating  the  typewriter,  this  imfortunate  gentleman, 
Jlr.  Gajible,  who  lost  his  sight  on  war  .service,  has  at  last  overcome 
all  obstacles  and  can  now  work  any  machine  without  any  alteration 
to  the  keyboard  by  employing  the  device  which  we  illustrate 
herewith.  This  device  is  .Mr.  (lamble's  own  invention  and  gives 
him  full  control  over  any  machine.  It  accurately  predetermines 
the  depth  of  matter  required  on  each  sheet,  and  is  a  tremendous 
improvement  on  the  crude  methods  which  have  been  adopted  in  the 
past.  Indeed,  it  may  be  said  that  it  enables  the  blind  to  midertake 
typewriting  in  a  serious  way. 

The  actual  keyboard  is,  of  course,  memorised,  and  to  hel]),  a 
BraUle  scale  is  fitted  to  the  carriage  of  the  machine  in  place  of  the 
printed  scale  fo\md  on  the  ordinary  typewriter.  This  scale  is  fitted 
\vith  ■•  stops  "  which  ojjerate  the  bell  and  give  warning  when  the 
end  of  the  horizontal  line  is  reached.  The  chief  difficulty,  however, 
was  found  in  easily  determining  wheti  the  end  of  the  pa])er  was 
being  reached,  and  in  doing  tabular  matter,  as  well  as  in  taking  out 
a  confidential  document  and  re-inserting  it  in  exactly  the  same 
position. 


The  '•  Gamble"  Typewriter  .Attachment. 

The  case  of  the  inventor  of  this  device  is  particularly  sad. 
Previous  to  the  war  he  was  acting  as  electrical  engineer  to  a  suburban 
corporation.  He  resigned  his  position  to  join  the  P.oyal  Naval 
Divisional  Engineers  in  1914,  and  sulisequently,  after  a  very  serious 
op?ration,  was  discharged  as  medically  imfit.  He  then  took  uj)  his 
old  position,  but  felt  that  he  was  not  taking  his  fair  share  of  the 
country's  oljligations,  and  therefore  offered  his  services  to  the 
.Ministry  of  .Mimitions.  H^  occupied  special  posts  of  importance 
with  the  Jlinistry.  until  finally  he  was  nominated  as  chief  electrical 
engineer  to  the'  National  Steam  Car  Company,  who  were  then 
engaged  on  the  manufacture  of  steel  castings  for  munition  work. 
It  was  here  that  he  met  with  an  accident  through  the  bursting  of  a 
coal  calorimeter  which  depri\-i  d  him  of  the  sight  of  both  eyes.  This 
immediately  precluded  him  from  serious  woik.  Sir  .Arthur  Pearson 
took  his  case  up,  and  in  view  of  the  circumstances,  was  kind  enough 
to  give  him  an  entry  into  St.  Dunstan's,  where  he  is  at  present 
training  with  a  view  to  taking  up  secretarial  work.  It  is  a 
deplorable  fact  that  the  Government  have  not  found  it  necessary 
to  furnish  Mr.  Gamble  with  any  form  of  pension. 

We  are  indebt<^d  to  Mr.  Pringie,  of  140,  Bishops  Road,  Chelmsford, 
for  the  photograph  and  the  above  d?scri})tion. 


We  learn  that  Marconi's  Wireless  Telegraph  Company  are  conducting 
WIRELESS  telephose  experlments  between  London  and  Birmingham 
with  a  system  which  involves  some  entirely  novel  principles.  It  is  hoped 
tlxat  the  new  system  will  eliminate  the  possibilityof  tapping  messages, 
and  that  it  willbc  so  easy  of  manipulation  that  it  will  offer  no  obstacles 
to  the  ordinarj-  telephone  user. 
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The  Truth  About   Electric  Cooking 
and  Heating. 


A  cynical  friend  once  remarked  tliat  when  a  firm  was  calledTthe 
British  something  or  other  company  its  title  was  probably  the  most 
home-grown  thing  about  it.  Pushing  the  idea  a  little  further,  we 
have  come  to  the  conclusion  that  when  an  article  is  headed  the 
truth  about  something  or  other,  most  of  the  truth  it  contains  is 
concentrated  in  the  title.  We  were  rather  confirmed  in  this 
idea  when  during  a  recent  visit  to  the  provinces  we  foimd  certain 
gas  interests  using  a  pamphlet  headed  "  The  Truth  about  Electric 
Cooking  and  Heating."  by  Mr.  W.  0.  Horsnaill,  A.M.I.E.E.— not 
that  there  is  an\'thing  particularly  surprising  in  the  subject,  but 
from  internal  evidence  it  is  obvious  that  the  matter  was  written 
about  the  year  1913,  since  when  several  things  have  taken  place 
even  in  the  gas  industry. 

Stereotyped  Arguments. 

The  argiunents  in  this  pamphlet  follow  on  the  swreotyjjcd  lines 
of  gas  publicity :  that  is  to  say,  they  prefer  to  attack  electricity 
than  to  support  gas,  and  they  revolve  around  the  theoretical  calorific 
eontents  of  definite  ejuantities  of  coal,  gas  and  electricity,  in  all  of 
which  respects,  of  course,  they  offer  nothing  new. 

Going  into  the  points  used  in  more  detail,  however,  we  note  that 
the  opening  paragraph  in  the  pamphlet  is  as  follows  : — 

'■  Wherever  a  public  supply  of  electricity  exists,  householders  are 
e'leluged  with  circulai-s.  and  worried  by  canvassei-s,  wTth  the  object  of 
convincing  them  of  the  benefits  following  the  use  of  electric  current 
for  cooking  and  heating.  Not  only  are  the  advantages,  such  as 
cleanliness,  ease  of  regulation,  absence  of  fviraes,  &c.,  emphasised,  but 
the  bold  statement  is  made  that  electricity  at  id.  per  unit  is  actually 
cheaper  than  gas  at  2s.  (id.  a  tht)usand  feet,  or  coal  at  the  market 
frice." 

The  only  comment  we  can  m.tke  is  that  probably  E.D.A.  wishes 
the  statement  were  true,  and  that,  in  any  case,  it  flatters  the  supply 
engineer  too  much.  In  fact,  in  season  and  out  of  season  we  preach, 
not  that  there  is  too  much  propaganda,  but  that  there  is  too  little. 
So  far,  therefore,  we  have  not  unearthed  much  truth. 

"  KoLO.s.SAL  "  Ramblings. 

The  author  next  rambles  about  a  good  elcal  amongst  ""  kolossal  '" 
figmes  of  British  Thermal  Units  usually  associated  with  coal  or 
gas.  Incidentally  he  states  that  a  pom\d  of  coal  contains  14  700 
B.Tb.U.  (householders  frequently  wish  that  it  did) — goes  on  to 
observe  that  in  some  towiis  electric  current  is  sold  at  a  halfjienny 
for  heating  and  cooking — a  jjrice  which  entails  loss  on  the  sujiply 
undertaking — a  statement,  apart  from  others  in  the  pamphlet, 
which  places  the  elate  of  its  origin  anel  sugg  sts  that  the  writer,  an 
associate  member  of  the  Institution  of  Electrical  Engineers,  has 
something  more  to  learn  about  the  economics  of  electricity  supply. 
Indeed,  we  are  not  sui-e  that  he  has  not  Jiid  him.self  open  to  the 
charge  of  miprofessional  conduct. 

.  He  next  turns  to  the  o'd  and  much  debated  question  of  loss  of 
weight  of  joints  roasted  electricaOy,  Here  he  is  quite  sympathetic 
by  admitting  that  in  the  ordinal y  gas  cooker  roasting  nieat  is 
exposed  to  gases  and  the  flow  of  drying  blasts  of  air.  But  the  loss, 
he  states,  is  only  water,  which  has  no  nourishment  in  it.  This  is  a 
very  open  question.  We  have  heard  said  that  the  vendors  of  cooked 
meats  like  the  electric  process  because  there  remains  to  them  after 
cooking  a  larger  net  weight  of  material  which  can  be  sold  at  a  high 
price  per  pound.  The  fact  that  the  customer  is  glad  to  purchase 
cooked  meats  which  are  plump  and  tasty,  even  at  two  and  three 
shillings  per  poimd,  and  does  not  insist  upon  their  being  dried  up 
or  concentrated,  as  the  author  of  this  pamphlet  suggests,  rather 
leads  one  to  suppose  that  the  water,  or  whatever  it  may  be 
remaining  in  the  meat,  really  represents  food  value,  or  is  at  least 
agreeable  to  the  consumer.  As  a  matter  of  fact,  it  seems  highly 
probable  that  it  contains  some  of  the  most  active  and  valuable 
elements  of  food. 

The  author  of  the  pamphlet,  looking  ahead,  suggests  that  it  is 
possible  to  arrange  a  gas  oven  so  that  the  meat  does  not  come  in 
contac't  with  the  fumes  ;  in  the  interval  this  has  been  done,  and  very 
good  gas  cookers  of  the  j  acketed  .type  are  obtainable  to-day.  Thos  ■ 
who  sell  them  put  forward  some  claims  which  are  rather  amusing 
to  the  electrical  engineer.  Having  imitated  his  oven  as  closely 
as  possible  with  gas,  they  then  proceed  to  show  that  it  is  superior 
to  all  the  \;sual  tji)es  of  gas  oven  in  use  because  there  is  no 
opportunity  for  dirt  to  be  draw7i  in  at  the  bottom  by  a  draught, 
sweepings  of  the  floor  do  not  arrive  upon  the  joint,  neither  ean  mice 
nibble  away  the  di-y  fat  during  the  course  of  a  quiet  night  in  the 
kitchen. 


Misleading  Figures. 

Under  the  heading  of  "  JLsleading  Figures  ''  the  author  complains 
that  someone  has  tolel  him  that  a  dinner  for  a  small  family  was 
prepared  in  electrical  cooking  ap])aratus  for  l|d. — this  at  a  Id. 
per  imit — against  2-Jd.  for  simUar  focel  with  a  gas  oven.  He  goes 
on  to  state  that  such  figures  are  impossible  with  gas  at  2s.  6d.  and 
electricity  at  Id.  where  gas  ov^ens  are  carefully  used.  £xperien-ce 
during  tbc  last  eight  years  shows  that  such  figures  are  far  from 
impossible.  It  is  generally  recognised  that  small  famihcs  cooking 
by  electricity  get  through  for  about  1  miit  per  head  per  day,  say, 
4  or  5  units  perelay,  and  one-third  of  that,  or  l-i  imits,  might  very  well 
represent  the  cooking  of  a  simple  meal  electrically.  It  is  well  to 
remember  in  all  these  elebates  which  so  frequently  refer  to  the 
efficiency  or  otherwise  of  the  oven  that  roasting  anel  baking  opera- 
tions only  represent  a  comparatively  small  proportion  of  the  total 
cookery  eairied  out  during  the  year. 

In  conclusion,  amongst  other  things,  the  author  states  that 
electricity  for  cooking  is  quite  as  convenient  as  gas.  for  which  much 
thanks.  And  still  one  wonders  why  an  associate  member  of  the 
Institution  of  Electrical  Engineers  should  write  such  stuff. 


Electrical  Machinery  in  the  Malay 
Peninsula. 


In  the  [last  the  amount  of  electrical  plant  that  has  gone  to  the  Malay 
Peninsula  has  not  been  very  great ;  but  with  the  development  of  the 
industries  of  the  country  there  is  reason  to  believe  that  its  require- 
ments of  machinery  will  increase.  In  1917  the  value  of  the  imports 
of  electrical  machinery  into  the  Straits  Settlements  was  £60  525,  in 
1918  it  was  £55  189,  but  in  1919  it  rose  to  £153  590.  Some  of  the 
electrical  goods  sent  out  find  their  way  into  the  Federated  and  Un- 
federated  Malay  States— in  1917  to  the  value  of  £14  823,  in  1918  £10  317, 
and  in  1919,  £22  818. 

Source  of  Supplies. 

Electrical  engineers  and  manufacturei's  in  this  countiy  will  be  glad 
to  know  whence  British  Malay  draws  its  supplies  of  electrical  goods, 
and  the  following  figures  of  the  values  for  1917,  1918  and  1919  are 
interesting  :— United^States  of  America,  £17  293,  £9  179  and  £74  593  ; 
United  Kingdom,  £28  569,  £17  028  and  £50  430  ;  China,  £422,  £7  674 
and  £4  651  ;  Australia,  £796,  £792  and  £1  074  ;  Italy,  £1  753,  £933 
and  £8.57;  .Japan,  £8  195,  £13  806  and  £811;  Hongkong,  £1231, 
£1  688  and  £592.  In  1919  French  IneUa,  which  supplied  nothing  in  1917 
and  1918,  s°nt  in  goods  of  the  value  of  £16  643  in  1919.  The  imports 
from  Hongkcnig  and  the  China  coast  ports  may  be  merely  tranship- 
ments from  .Japan,  the  United  States  or  elsewhere. 

Statlstics  of  Existing  Plants. 

In  the  Federated  Malay  States,  the  supervision  of  electrical  machinery 
is  intrusteel  to  the  Senior  Warden  of  Mines,  and  from  Mr.  W.  Eyre 
Kenny's  report  for  1919  it  appears  that  the  number  of  instabations  of 
g-»nerating  plant  in  these  States  was  as  follows  : — 1917,  190  installa- 
tions (8  976  kW)  ;  1918,  106  (9  360  kW)  ;  1919,  109  (9  544  kW).  In 
aeldition,  there  were  20  self  contained  lighting  plants  installed  in  jjiivate 
bouses  and  plant  of  about  1  300  kW  was  in  course  of  erection  at  the 
end  of  1919.  The  aggregate  horse-power  of  motors  employed  was 
9  320  against  9  660  in  1918,  and  a  census  taken  in  December  showeel 
that  motors  totalling  3  400  h.p.  were  available  as  spares,  but  were 
not  connected.  The  capacity  of  all  electrical  generating  plant  emijloyed 
in  the  Federated  Malay  States  in  1919  was  as  follows  : — Mining,  8  758  kW 
for  power  and  189  kW  for  lighting  ;  agriculture,  68  kW  and  216  kW  ; 
general,  lltlkW  and  146  kW  ;  Government,  131  kW  and  2  537  kW, 
or  a  total  of  9  067  kW  for  power  and  3  088  kW  for  lighting.  The 
horse-power  of  motors  employed  for  all  purposes  aggregated  11  500 
compared  with  11  900  in  1918." 

Systems  of  Supply. 

Like  other  countries,  many  cUfferent  frecpiencies  and  voltages  are 
in  use  on  mines,  and  Mr.  Byre  Keimy  thinks  that  mine  owners  would 
be  well  aelviscd  to  adopt  British  Standard  freejuencies  and  voltages. 
For  three-phase  iiowcr  installations  a  fretpiency  of  50  and  a  voltage  of 
400  or  500  at  motor  terminals  wnuld  meet  reciuirements  in  the  majority 
of  cases  ;  for  continuous  current  plant  a  voltage  of  500  is  in  general 
use  and  may  well  be  adopted.  For  lighting  a  voltage  of  1 15  or  230  is 
practically  in  standard  use  in  Malay  ar.d  the  Straits  Settlements,  and 
although  not  British  stiir.dard  it  wouUl  be  advisable  to  adhere  to  these 
pressures.  In  the  Malayan  Collieries  at  Rawang,  Selangor,  three  new 
300-kW  steam-elriven  generators  were  installed,  a  98-mch  "  Sirocco  "' 
ventilating  fan  was  brought  into  use,  two  storage  battery  electric 
locomotives  for  underground  use  were  imported  and  have  rendered 
good  service,  and  a  long  wall  clectrically-elriven  coal  cutter  with  an 
electrically-driven  coal  conveyor  were  being  installed  at  the  end  of 
the  year. 

In  the  report  of  the  Director  of  Public  Works  (Mr.  R.  ().  N.  Anderson) 
it  is  stated  that  the  Gombok  section  of  the  Kuala  Lumpur  electric  light 
installation  gave  a  great  deal  of  trouble  during  the  year,  and  there 
were  many  stoppages,  the  chief  reason  being  the  wearing  out  of  the 
generator  coils.  It  has  been  im])ossible  to  get  new  ones  anywhere, 
and  there  is  no  apparatus  for  carrying  out  repairs  locally.  The  revenue 
from  the  sale  of  current  was  £23  567  against  £24  047,  and  the  gross 
profit  was  £12  519. 
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The   Nash  "Fish"  Invention. 


On  Monday,  I  In-  Muyal  ('oniniissii)n  on  Awards  to  Inventors  coni- 
nipnccd  the  liearin);  of  the  elaim  of  Mr.  tt.  H.  Nash,  chief  engineer  and 
a  direetor  of  the  We.stoni  Kleotrie  t'omjiany.  and  of  Mr.  Na-sh'sa-ssistants 
(.Mr.  E.  R.  (J.  I'enny,  Mr.  R.  A.  .Miiek  and  Mr.  15.  B.  Oraee),  for  an  awaitl 
in  respect  of  the  user  by  'he  Admiralty  of  hydrophone  eijiiipnient  deyised 
by  them,  ineorporatinf;  the  Nash  "  fish,"  a  eonstnietion  similar  in  shape 
to  a  torpedo,  and  about  1.5  ft.  ii\  length. 

Mr.  lli'NTEH  (Jray,  K.C,  wlio  (with  .Mr.  Barrington  Ward,  K.C,  and 
>[r.  Caradoe  Rees)  ajipeand  for  tlje  elaimants.  •;ave  a  sketeh  of  (lie 
elaim.  TheNasli  "fish,"  he  said,  wasasystem  enilHidyin';  several  instru- 
ments, was  used  very  larj^ely  for  the  deteeti<m  of  submarines,  and  in 
some  eases  enal)lcd  them  to  be  destroyed  by  depth  bombs.  Knim  Novem- 
ber, 191t),  until  .luly,  11)17,  Mr.  Nash  turned  his  attention  to  the  problem 
of  dealiu};  with  tlie  (iennan  submarine,  and  he  and  his  eidleat;ues 
develo])ed  a  system  eminently  useful  for  that  purpose.  Hy  Oetober 
or  November,  11*17,  thei-e  were  KSO  trawlers,  many  of  which  wer-e  built 
for  the  surface,  and  all  of  which  were  fitted  with  the  Nash  apjiaratus. 
r.  'er,  theiv  were  thric  )>atrols  the  North,  South,  and  the  Adriatic 
I'ati.Tls — -manned  by  slalTs  whiih  had  been  si)ecially  trained.  In 
workiiiv  out  'he  problem,  Mr.  Nash  bei^au  with  the  microphone, 
which  would  hi  atTeeted  by  the  sound  of  a  submarine  and  this  would 
then  be  eommunieated  to  a  telephone  n>ceivcr.  He  next  had  to  get  a 
microphone  which  would  be  atTeeted  on  both  sides.  Some  other  scien- 
tific men  had  solved  that,  but  not  to  th;'  knowledf;e  of  Mr.  Nash.  The 
vibration  in  the  water  affected  the  (liaphra;;m  on  the  side  from  which 
the  sound  came,  and  if  the  diaphragm  wcr.'  turned — and  this  could 
be  done  by  a  handle  on  board  the  vessel — until  it  was  in  a  line  with  the 
submarine,  there  wen'  vibrations  on  both  sides.  It  was  also  necessary 
to  know  whether  the  submarine  was  on  the  right  or  left ;  the  next 
jiroblem  was  to  make  the  instrument  unidiix"Ctional,  and  the  system 
adopted  was  the  pn)vision  of  nicans  for  turning  the  microphone  uiitil 
it  was  got  into  the  line  along  which  the  sound  travelled,  the  result 
b;'ing  that  there  was  no  noise  at  all  on  the  fele]jhone.  Another  micro- 
])hone  was  also  arraiiged.  and  (m  one  side  of  it  was  put  a  bafHc.  This 
other  microphone  was  so  arranged  that  when  the  silent  microphone 
was  pointing  in  one  direction  the  baffle  niicro])honc  was  always  ptjinting 
^  at  right  angles  to  it.  and  when  the  zero  microphone  was  right  the  baffle 
microphone  received  the  sound.  The  operator  listened  to  the  sound, 
turned  the  baffle  microphone  180  dcg.  and  listened  again.  If  the  sound 
was  then  louder  than  it  was  in  the  other  position  he  knew  the  baffle 
was  away  fn)m  the  submarine  and  the  naked  side  of  the  diaphragm 
towards  it.  A  ))roblem  before  the  Nash  "  fish  "  was  devised  was  water 
noises.  Mr.  Nash  constructed  the  "fish"  to  contain  the  instruments, 
and  made  holes  in  it  sufficiently  large  to  allow  the  water  to  penetrate, 
and  the  vibration  in  the  instruments  took  place  in  spite  of  their  being 
enclosed.  If  such  a  device  were  suspended  from  the  ship  there  would 
be  trouble  from  the  noise  of  the  engines  and  from  the  surging  of  the 
water  upon  the  ship,  and  Mr.  Nash's  next  step — which  was  absolutely 
original — was  to  suspend  his  "fish"  at  the  exti'emity  of  a  long  rope  con- 
taining all  the  necessary  conductors  and  about  200  ft.  in  length,  and 
tow  it  behind  the  ship.  The  mechanism  on  the  ship  for  drojiping  and 
raising  the  '  fish  "  was  also  the  result  of  a  great  deal  of  exjieriment.  Opera- 
tors could  tell  within  10  per  cent,  the  distance  of  the  submarine  from  the 
ship,  and  depth  charges  were  dropped  where  the  submarine  was  supposed 
to  be.  To  keep  the  "  fish  "  horizontal,  so  a«  to  avoid  shifting  of  the  carbon 
particles  in  the  microphone,  Mr.  Nash  used  a  weight  attached  by  a 
rope.  Movements  of  submarines  could  be  detected  three  miles  away, 
and  considerably  more  in  calm  water.  At  the  time  Jlr.  Nash  devised 
his  mechanism  it  was  recognised,  and  he  was  told  by  the  Authorities 
that  no  single  device  had  succeeded  in  overcoming  the  water  noises. 
He  submitted  that  the  effect  of  this  device  on  submarines  wa.s  practicalU' 
to  destroy  their  danger,  whereas  at  the  time  this  invention  was  brought 
out,  the  submarines  were  the  hunters  and  could  never  be  hunted. 


"Eye   Rest^  Fittings. 

A  new  catalogue  of  "  Eye-Rest  "  fittings  recently  issued  by  the  British 
Thomson -Houston  ('ompany  illustrates  a  variety  of  neat  designs,  in 
both  metal  and  moulded  composition,  arid  in  a  range  of  sizes  to  take 
Mazda  lamps  from  bo  \V  (vacuum)  to  :j<IO  W  (iiasfillcd).  .AH  these 
fittings  are  equipped  w^th  the  well-known  X-ray  silvered  glass  roHcctors, 
the  use  of  which  accounts  for  the  high  efficiency  of  this  method  of  light- 
ing. The  B.T.-H.  "  Eye -Rest  "  system  of  indii-ect  lighting  has  l)een 
installed  in  buildings  of  all  kinds,  including  picture  galleries,  offices, 
public  halls,  stores,  theatres,  and  private  houses,  and  in  all  cases  it  has 
given  the  utmost  satisfaction.  The  complete  invisibility  of  the  light 
sources,  coupled  with  the  soft  and  uniform  diffusion  of  the  illumination, 
produce  an  atmosphere  of  comfort  and  repose  wliich  is  incompatible 
with  the  older  forms  of  lighting  equipment. 

Another  advantage  of  "  Eye-Rest  "  lighting  lies  in  its  effect  upon  the 
appearance  of  the  room  in  which  it  is  installed.  Ordinary  direct  lighting, 
by  concentrating  the  illumination  in  a  downwanl  direction,  is  apt  to 
throw  the  ceiling  and  upper  walls  into  shadow,  and  to  obscure  architec- 
tural and  decorative  details.  In  effect,  direct  lighting  makes  the  room 
look  lower  and  smaller,  but  indirect  lighting,  by  diffusing  a  relatively- 
uniform  illumination  throughout  the  whole  cubic  area  of  the  interior, 
shows  the  room  in  its  correct  proportions.  The  effect  in  respect  to  the 
softness  of  .shadows,  the  delineation  of  rolieved ornamentation,  mouldings, 
&c.,  and  the  apparentsolidityof  furniture,  is  practically  similar  to  diffused 


daylight.  Indirect  lighting  is  especially  valuable  for  illuminating  art 
galleries  and  private  rooms  containing  jiaintings,  statuary  and  other 
artii'les  of  vertu.  With  "  Eye-Rest  "  fittings  and  Mazda  gasfilled  lamps 
this  method  ensuros  a  natural  i-cpii-sentation  of  form  and  tone  values, 
and  thus  assists  the  eye  to  appreciate  the  merits  of  anj'  artistic  achieve- 
ment. Copies  of  the  catalogue  (No.  I0.').")0-  B)  may  be  obtained  from 
The  British  Thomson-Houston  Companv,  77,  Upper  Thames-street 
K.C  A. 


Mersey    and    West    Ijancashire 
Electricity  District. 

It  is  announced  that  the  Electricity  ('onunissioners,  having  considered 
the  evidence  taken  at  the  recent  incpiirj'  into  the  two  schemes  submitted 
i'es])eetively  by  the  Confeifnce  of  .Meiney  and  West  Lancashire  Elec- 
iriiity  .\utliorities  and  by  the  CoriKirations  of  Wallasey  and  Birkenhead, 
have  arrived  at  the  following  conclusions  :  — 

1.  The  area  jirovisionally  delcrmini-rl  is  confirmed,  subject  to  the 
inclusion  of  the  Urban  Districts  of  Lyniin,  Haydock,  Northwich,  Middle- 
wich  and  Winsford,  and  the  Rural  District  of  Northwich. 

2.  A  Joint  Electricity  Authority  will  be  fonned  for  the  whole  district, 
subject  to  a  reservatiorj  concerning  the  Wirral. 

A  Te.mpob.\rv  Wirk.vi.  Co.mmittke. 

3.  The  advantages  to  the  local  authorities  of  the  Wirral  area  of  inde- 
])endent  combination  will  for  some  yeai:s  outweigh  those  of  inclusion  in 
the  scheme  for  the  whole  area.  Subject  to  liai.soii  with  the  .loint  Elec- 
tricity Authority,  a  separate  committee  will  be  established  ropre.sen- 
tative  of  the  local  authorities  for  the  County  Boroughs  of  Birkenhead 
and  Wallasey,  the  Urban  Districts  of  Hoylake  and  West  Kirby,  Brom- 
borough.  Higher  Bcbington,  Lower  Bebington  and  Neston  and  Park- 
gate,  and  the  Rural  District  of  Wirral. 

Although  the  Comrai.ssioners  have  arrived  at  this  conclusion  after  a 
critical  comparison  of  the  estimates  submitted  by  the  promoters  of  the 
two  schemes  as  subsequently  amended  by  the  Commissioners,  they  are  of 
opinion  that  it  may  be  found  advantageous  to  merge  the  Wirral  Com- 
mittee in  the  Joint  Electricity  Authority  at  some  future  date. 

Capit.^l  Station-  and  Transmission  Lixes. 

4.  A  capital  station  in  the  neiglibourHood  of  Liverpool,  and  a  trans- 
mission system  connecting  it  with  Liverpool,  Bootle,  Prescot  and 
St.  Helens",  is  immediately  required,  and  will  be  of  advantage  to  the 
neighbouring  districts.  < 

,5.  The  fullest  and  most  efficient  use  should  be  made  of  the  generating 
plant  of  the  Mersey  Power  Company.  This  comjiany,  by  arrangement 
with  the  Joint  Electricity  Authority",  and  with  the  ajiproval  of  the  Com- 
missioners and  subject  to  suitable  conditions,  may  be  empowered  to 
extend  their  operations  by  bulk  supply  or  otherwise  into  neighbouring 
districts.  The  company  will  have  separate  representation  upon  the 
Joint  Authority,  to  which  it  will  elect  one  member. 

ti.  The  areas"of  the  Wirral  Committee  and  the  Mersey  Power  Company 
should  in  due  course  be  linked  up  with  the  remainder  of  the  area. 

Draft  of  Order. 
The  Electricity  Commissioners  have  accowUngly  decided  to  prepare  a 
draft  order  providing  (inter  alia)  : — 

(a)  For  the  establishment  of  a  Joint  Electricity  Authority  for  the 
whole  district,  including  the  additional  areas  enumerated  in  paragraph  1 
and  the  Wirral  area. 

(b)  For  the  establishment  of  an  independent  committee  for  the  Wirral 
area. 

(c)  For  any  consequential  modifications  in  the  constitution  of  the 
Joint  Electricity  Authority  proposed  in  the  scheme  of  the  Conference  of 
Mersey  and  West  Lancashire  Electricity  Authorities.  The  Wirral  Com- 
mitttee  w-ill  elect  one  member  of  the  Joint  Electricity  Authority. 

((/)  For  the  inclu.sion  of  outlines  of  the  technical  schemes  to  be  under- 
taken by  the  Joint  Electricity  Authority  and  the  Wirral  Committee 
respectively,  but  will  provide  "that  modifi'cations  thereof  may  be  made 
w-ith  the  approval  of  the  Commissionei-s. 

(e)  For  the  .Joint  Electricity  .Authority  and  the  Wirral  Committee 
respectively  being  required  to  submit,  within  a  period  of  two  years  from 
the" date  of"  their  formation,  proposals  for  giving  or  securing  a  supply  in 
unoccupied  areas  where  there  is  a  reast)nable  prospect  of  such  supply 
being  remunerative. 

(/)  For  the  mliniiiislraiive  expenses  of  the  Joint  Electricity  Authority 
being  met  by  contributions  from  each  of  the  intere'sts  repre.sented  on 
the  Authority  ;  and  for  any  deficiency  on  revenue  account  which  may 
arise  from  the  supply  of  electricity  bei"ng.  by  a  re-adjustment  of  charges 
or  otherwise,  met  oiily  by  those  undertakings  which  are  connected  with 
the  .Joint  Authority's  transmission  system. 

(g)  For  the  necessary  financial  jxiwers  being  conferred  on  the  .Joint 
Electricity  Authority  a"nd  the  Wirral  Committee,  subject  in  the  former 
case  to  tlie  enactme"nt  of  the  Electricity  (Sui)ply)  Bill  now  before  Par- 
liament. 

Temporary  Arba>->!EMEnts. 

Pending  the  estabhshment  of  the  .Toint  Electricity  Authority  and  the 
Wirral  Committee,  the  Commissioners  will  ask  the  parties  concerned 
to  form  two  small  provisional  committees,  with  whom  the  Commissionei-s 
mav  consult  from  time  to  time  with  regard  to  any  development  of  supply 
in  the  electricity  district  and  the  Wirral  area  respectively.  The  obser- 
vations of  the  parties  represented  at  the  recent  inquiry'  will  be  invited 
on  the  clauses  of  the  draft  Order  before  the  Commissioners  hold  the 
further  inquiry  required  by  Sec.  5  (4)  of  the  Electricity  (Supply)  Act, 
1919. 
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X-Ray   Lighting   at   Palmer's   Green. 

In  connection  with  the  lighting  of  shop  windows,  little  difficulty  is 
experienced  in  persuading  big  stores  to  install  ui^-to-date  systems, 
but  small  traders  are  not  so  easily  convinced  of  the  advantages  of  scientific 
design  and  suburban  shojjs  are  generally  pathetic  examples  of  obsolete 
equipment.  Here  and  there  one  may  see  windows  lighted  adequately 
and  artistically ;  and  yet  more  rarely  a  small  community  of  well- 
illuminated  shops  may  be  discovered.  Such  an  aggregation  is  to  be 
seen  at  Palmer's  Green,  where  Messrs.  J.  Prosper  &  Sons,  a  local  firm 
of  electrical  contractors  and  lighting  enthusiasts,  made  themselves  a 
useful  basis  for  successful  propaganda.  By  equipping  their  own  shop 
window  with  X-raj'  reflectors  and  Mazda  gasfiUed  lamps,  and  thus 
distinguishing  it  from  the  windows  on  either  side,  Messrs.  Prosper 
created  a  feeling  of  discontent  amongst  their  neighbours,  to  such  ex- 
cellent effect  that  within  a  few  weeks,  13  tradesmen  in  the  same  block 
had  installed  X-ray  equipment. 


Shop  Window  Lighting. 

We  give  an  illustration  from  a  photograph  of  a  shop  of  this  group. 
X-ray  reflectors  of  the  "  Hood  "  type  are  used,  each  reflector  being 
fitted  with  a  100-W  Mazda  gasfilled  lamp.  It  is  an  excellent  example 
of  the  advantage  of  this  method  of  lighting  in  highly  trimmed  windows 
in  a  music  shop  containing  tickets  and  other  printed  matter.  The 
music  titles  ace  clearly  visible,  but  if  the  window  had  been  lighted  in 
the  ordinary  way  by  lamps  hanging  in  the  line  of  sight,  the  reflected 
light  from  the  white  surfaces  of  the  music  would  have  produced  halation 
on  the  photograph,  and  the  printed  matter  would  have  been  illegible. 
Four  X-ray  "Hood"  reflectors  and  lOO-W  Mazda  gasfilled  lamps 
are  used  in  the  window — by  no  means  an  extravagant  allowance  in 
view  of  the  results  obtained — and  the  lighting  units  are  concealed  by 
the  narrow  curtain  at  the  top  of  the  window.  The  photograph  was 
taken  at  night,  solely  by  the  light  of  the  X-ray  units,  and  has  not  been 
retouched  in  any  way.  The  materials  for  the  12  installations  were 
supplied  to  the  contractors  by  the  British  Thomson-Houston  Company's 
Illuminating  Engineering  Department. 


Engineering   Training   at 
Birmingham. 

In  connection  with  the  appeal  for  £500  000  which  is  now  being 
made  by  the  Birmingham  University  authorities  an  in\itation  was 
recently  extended  to  representatives  of  the  engineering  industry 
in  the  INIidlands,  with  the  object  of  making  them  better  acquainted 
with  the  work  thfe  University  is  doing  in  training  the  student  for 
the  Engineering  profession.  The  guests,  under  the  giudance  of 
Profs.  Burstall  and  Cramp  were  taken  over  the  various  electrical 
ajid  mechanical  departments.  In  the  advanced  electrical  laboratory 
a  considerable  amount  of  testing  was  in  progress,  and  Prof.  Oramp 
explained  how  the  students  liad  to  make  all  their  own  connections 
from  the  machine  under  test,  to  the  switchboard  instruments  and 
other  apparatus,  the  idea  teing  to  make  the  student  think  and 
being  a  great  improvement  on  the  old  .system  where  a  board  was 
provided  with  a  row  of  terminals,  marked  commutator,  &c.  A 
considerable  amomit  of  interest  was  shown  by  the  visitors  in  the 
collection  of  early  type  dynamos,  and  also  in  a  twin-coupled  enclosed 
Brown-Boveri  motor,  taken  from  a  Cterman  Submarine,  and  supplied 
to  the  University  by  the  Admiralty. 

In  the  Metallurgical  testing  house,  interest  was  displayr  A  in  two 
very  large  testing  machines,  one  capable  of  testing  up  to  300  tons 
tension  and  compression,  and  the  other  up  to  50  tons.     In  the  power 


house  a  De  Laval  Steam  Turbine  was  seen  under  working  conditions, 
and  various  types  of  generating  machinery,  both  old  and  new,  were 
on  view. 

The  machine  shop  contained  a  fine  display  of  modern  workshop 
machinery.  Particular  interest  was  manifested-  in  a  micrometer 
which  Prof.  Burstall  explained  was  capable  of  recording  measure- 
ments accm-atelv  to  the  twenty-five  thousandth  of  an  inch. 


The  Telephone   Inquiry, 


Further  evidence  on  the  administration  of  the  Post  Office  Telephone 
system  has  been  heard  by  the  Select  Committee  of  the  House  of  Com- 
mons. 

Sir  Henry  Bunbuby  said  that  if  the  whole  telephone  system  were 
non-existent  and  had  to  be  established  now  the  capital  cost  would  be 
enormously  higher  than  the  amount  at  which  it  stood  to-day.  and  to 
that  extent  usei-s  were  benefiting  by  the  outlay  of  the  past.  In  regard 
to  the  method  of  working  out  costs  of  works  in  a  term  of  years,  he  said 
they  paid  a  certain  amount  per  annum  into  the  Treasury'  which  was 
used  as  a  set-off  against  advances  made  from  time  to  time  by  the  Treasury. 

Mr.  Holmes  suggested  that  a  fairer  method  would  be  to  have  a  fixed 
equation  of  capital  and  interest,  so  that  there  would  be  an  equal  amount 
paid  over  the  whole  life  of  the  plant,  instead  of  a  larger  amount  with  the 
first  veal's  and  a  smaller  amount  towards  the  end  of  the  period. 

Sir  Henry  said  it  might  be  worth  considering  for  new  expenditure. 
The  price  of  materials  and  plant  wouldfall  consiclerably  in  the  next  five 
or  six  years,  but  not  to  pre-war  level. 

In  reply  to  questions  as  to  the  £200  000  a  year  which  it  was  proposed  to 
set  aside  as  special  depreciation  between  1920  and  1925,  witness  said  that 
the  Post  Office  was  committed  to  an  enormously  heavy  extent  on  re- 
newals and  extensions  during  this  period.  During  the  past  few  years 
large  numbers  of  prudent  commercial  concerns  had  written  off  large 
sums  for  dejireciation. 

Mr.  Richardson'  asked  what  was  the  justification  for  the  telephone 
staff  having  such  enormous  amounts  awarded  as  war  bonus  as  well  as 
an  increase  in  wages — wages  up  as  high  as  297  per  cent. — when  cotton 
and  hosiery  and  woolworkers  had  only  about  125  per  cent. 

Sir  Henry  Bunbuey  said  that  was  not  a  matter  within  his  knowledge. 
He  admitted  he  was  a  sort  of  critic  and  adviser  with  somewhat  vague 
instiiictions.  There  was  a  fundamental  difference  between  a  national 
undertaking  and  one  managed  wholly  from  a  commercial  stand])oint, 
and  he  would  say  with  all  reserve  that  the  difference  was  to  some  extent 
reflected  in  the  attitude  of  the  staffs  towards  the  administration.  The 
supervision  of  engineering  staffs  all  over  the  countrj'  was  costly,  but  the 
Department  was  seriously  investigating  with  a  view  to  its  reduction. 
The  amounts  for  work  done  for  the  Admiralty  or  the  War  Office  during 
the  war  were  debited  to  expenditure  and  credited  to  revenue  ;  it  did  not 
in  any  way  affect  subscribers.  The  abolitionof  the  flat  rate  alone  would 
represent  an  increase  of  over  £1  000  000  per  annum  in  revenue. 

On  Monday  Mr.  H.  C.  Bobbins,  joint  general  manager  of  the  Press 
Association,  and  joint  manager  of  the  Press  Association  and  Exchange 
Telegraph  Company's  joint  telephone  services  in  the  provinces,  said  those 
services  spent  last  year  over  £20  000  on  trunk  calls  and  on  local  tele- 
phones. In  addition,  they  had  a  large  number  of  instruments  in  London, 
and  the  two  agencies  contributed  in  telephone  revenue  over  £25  000  a  year, 
so  that  the  new  tariff  would  be  very  detrimental.  The  Central  News 
also  made  considerable  use  of  the  telephone,  and  the  views  expressed  by 
witness  were  shared  by  Mr.  W.  P.  Forbes,  manager  of  that  agency.  The 
flat  rate  was  convenient  but  the  Post  Office  would  not  have  it  even  at  an 
increased  subscription  of  about  150  per  cent.,  and  the  Department  was 
out  to  kill  the  flat  rate,  though  it  was  quite  susceptible  of  a  reasonable 
increase.  As  there  were  over  121  000  flat  rate  subscribers,  an  increase 
of  40  per  cent,  would  bring  in  nearly  £700  000  more.  The  Post  Office  put 
the  loss  on  the  flat  rate  at  £1  200  000,  but  that  was  based  on  estimates 
of  expenditure  which  were  already  decreasing  and  which  should  decrease 
stiU  more  as  time  went  on.  About  7  000  telephones  were  given  up  in 
February  and  March,  and  one  heard  on  all  hands  of  people  surrendering 
their  instruments  where  they  were  not  an  absolute  necessity,  because 
they  were  not  worth  the  new  price.  He  doubted  the  wisdom  of  such 
large  capital  commitments  as  the  Post  Office  contemplated  in  the  next 
five  years,  especially  in  view  of  the  present  difficult  financial  position. 

AliTERUATIVE   CHARGES. 

Recognising  that  the  telephone  administration  must  have  more  money, 
the  Newspaper  Conference  suggested  a  temporary  alternative  to  the 
official  scheme  pending  the  investigation  of  the  whole  subject  by  an 
impartial  body  :  All  round  increase  of  50  per  cent,  in  the  flat  and  mea- 
sured rate  ;  increase  of  50  per  cent,  in  the  old  rental  for  the  message  rate, 
or  the  rental  might  be  untouched  and  the  charge  per  call  increased  from 
Id.  to  1  Jd.  ;  increase  of  40  per  cent,  in  tiiink  fees  up  to  100  miles,  between 
100  and  180  miles  33^  per  cent.,  and  above  180  miles  25  per  cent.  They 
also  suggested  that  the  present  half-rate  charge  or  double-time  allowance 
on  trunk  calls  after  7  p.m.  should  apply  after  2  p.m.  on  Saturdays  and 
on  Sundays.  The  Press  would  benefit  from  the  Saturday  afternoon 
arrangement,  as  they  then  use  the  trunks  for  football  and  cricket  reports, 
and  there  would  probably  be  increased  business. 

Witness  said  the  alternative  charges  suggested  by  the  Newspaper 
Conference  would  bring  in  £830  000  per  annum,  and  he  thought  the 
actual  estimated  loss  would  be  covered  by  that  amount.  It  seemed  ex- 
traordinary that  the  service  required  one  supervisor  for  every  eight 
operators,  and  no  other  business  outside  could  stand  that. 
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Gommercial     Topics. 

Valuation  of  Stocks. 

'I'lic  ( 'Imrucllur  (if  (lie  K\fh('niU'i'  iiiet  rcpn'stMilativos  (if  tlie  rVdcration 
(if  Hiitisli  liidustrics  ami  (if  the  Aswii'iation  of  t'liaiiilH'r.s  uf  Coiiimoree 
yestenlay  (Thureilay)  f(J''  the  [mipose  of  diHcuasiii};  tht-  Valuation  of 
Stocks  and  other  questions  arising  out  of  tlie  termination  of  tho  E.P.IJ. 

«         «         «  « 

Latin- American  Trade. 

In  order  to  assist  in  the  dcvelopnient  of  trade  witli  the  countries  of 
South  and  Central  Anieriea.  tlie  lirilisli  and  Latin-Ani(ri(a,n  Charnlicv 
of  Commerce  have  established  at  their  new  premises  in  Hcdford-squarc 
a  permanent  exhibition  of  Hritish  products  and  manufactured  goods. 
The  exhibition  is  due  to  the  .suggestion  of  Sir  James  Kennial,  I'l'esident 
<if  the  Chamber,  and  at  the  ottieial  opening  last  week  Sir  .lames 
said  that  uO  firms  wei-e  now  exhibitora.^  pjvery  effort  was  being  made 
to  get  the  Smith  American  Republics  activxly  interested,  and  to  get  them 
to  exhibit  sjieciniens  of  their  native  products. 
*  *  *  * 

Income  Tax  Administration  Changes. 

Inqiortant  changes  in  the  law  i-elating  to  the  assessment  and  the 
michin  'ry  for  the  collection  of  income  tax  are  proposed  in  tho  new 
Revenue  Bill.  It  is  intended  to  abolish  the  otlice  of  assessor,  to  j^ermit 
the  surveyor  in  certain  cases  to  make  assessments,  while  the  clerical  worli 
now  performed  by  the  clerks  to  the  l_'ommissionci-s  is  to  be  done  by  the 
surveyors  of  taxes.  It  is  to  be  feared  that  the  alterations  will  not  be 
favourable  to  the  unfortunate  taxpayer,  and  that  bcauivaucratic  control 
will  be  left  without  any  check.  Certain  clianges  are  also  suggested  in  the 
methods  of  assessment  and  in  the  schedules  under  which  the  tax  is  levied. 
In  the  majorit}'  of  cases,  including  trades  and  professions,  the  assess- 
ment will  be  based  on  the  protit  of  the  jireceding  year.  The  salaries  of 
)iublic  oflicials  and  of  employees  will  he  taxed  on  the  remuneration  of  the 
year  of  assessment.  The  whole  subject  is  so  important  that  we  hope  it 
will  be  thoroughly  discussed  and  considered  in  all  its  aspects  before  the 
contemplated  changes  are  adopted. 

*         *         *         * 

Hydro-Electric  Development  in  Norway. 

N(-'rway  is  mainly  dependent  upon  water  power  for  running  its  indus- 
tries, and  owing  to  tlio  scarcity  and  high  price  of  coal  in  recent  years 
great  attenti<Mi  has  been  paid  to  hydro-electric  development.  In  1918  a 
commission  was  appointed  by  the  Storting  to  report  upon  a  proposal  to 
give  a  supply  of  electricity  to  the  whole  of  the  country  on  broad  national 
lines,  and  though  this  committee  has  not  yet  completed  its  task  it  has 
been  decided  to  set  up  an  electricity  board  of  nine  to  control  and  superin- 
tend the  work  of  developing  the  numerous  waterfalls  of  the  country.  In 
addition  to  a  Director-Cieneral  there'  will  be  three  technical  directors  and 
five  membei's  will  be  chosen  by  the  Storting.  Of  the  technical  directors 
one  will  deal  with  questions  concerning  watercourses,  the  second  will  be 
in  charge  of  waterfalls,  and  the  third  of  electricity  supply.  The  majo- 
rity of  the  schemes  have  been  developed  by  municipal  councils  or  by  the 
Government,  and  in  1920  no  new  power  private  scheme  was  initiated. 

According  to  a  report  on  the  industrial  and  economic  situation  by  the 
Commercial  Secretary  to  H.M.  Legation  at  Christiania,  only  a  few  new 
municipal  power  schemes  were  initiated  during  1920.  The  Munici- 
pality of  Drammen  completed  the  extension  of  the  Labro  station,  and 
were  considering  a  further  extension  of  the  3  tiOO  kW.  Bergen  Munici- 
pality were  considering  the  question  of  procuring  6  000  kW  from  the 
Herlandsfos.  The  Christiania  Municipality  received  an  offer  of  12  OOOkW 
from  Rjukan,  and  also  an  offer  of  20  000  kW  to  60  000  kW  from  Tysse. 
If  the  latter  offer  be  a"cepted  the  transnlission  voltage  would  be 
156  (100. 

The  following  municipal  power  schemes  were  also  completed  during 
the  year  :  Honefos  and  Norderhov  installed  8  000  ii.p.  at  Honefos  Mill ; 
Haugesund  harnessed  the  Etne  watercourse  ;  Christiansund  N.,  the  Skar 
watercourse  ;  and  the  Vaagsfjord  Power  Company,  a  small  watercourse 
for  supplying  power  to  Troms  county.  Progress  is  also  being  made  with 
a  number  of  other  municipal  schemes. 

Government  Power  Schemes. 

Work  was  continued  on  the  harnessing  of  the  waterfalls  at  Nore,  on 
the  river  Laagen.  The  re-gulation  of  the  Timhovd  lake  was  completed, 
and  tunnelling  was  commenced.  A  strike  among  constructional  workers 
interfered  with  the  building  of  the  railway  from  Kongsberg  to  the  falls. 
Between  13  and  15  million  kroner  has  been  expended  upon  the  Xoro 
scheme,  but  the  future  depends  largely  upon  whether  it  is  decided  to 
transmit  power  from  Tysscfaldcne  to  the  east  of  Norway. 

Work  upon  the  Hakavik  installation  was  interrupted  by  a  strike  of 
constructional  workei-s.  At  Glomfjord,  in  Norland,  the  State  completed 
the  erection  of  two  machines  of  25  000  H.r.  each.  An  extra  pipe  line 
was  under  construction  to  serve  a  reserve  machine  of  27  000  H.r.,  and  it 
is  probable  that  another  machine  of  27  000  H.r.  will  be  installed.  The 
power  from  the  two  existing  machines  is  delivered  to  a  zinc  worlcs. 

The  scheme  for  harnessing  the  waterfall  on  the  river  Laagen  at  Kongs- 
berg was  postponed  in  view  of  an  offer  of  18  500  kW.  from  the  Rjukan 
power  station.  If  this  offer  be  accepted,  -l  000  kW  will  be  dehvered  to 
Buskerud  county,  2  500  kW  to  the  town  of  Drammen  and  12  000  kW  to 
Christiania.  The  Government  would,  in  that  event,  complete  the  power 
line  from  Rjukan  to  Kongsberg,  while  the  Buskerud  county  and  the 
towns  of  Drammen  and  Christiania  would  construct  the  transmission 
lines  for  the  remainder  of  the  distance.  In  re'gard  to  the  harnessing  of 
Solbergfos  on  the  river  Glommen,  the  main  dam  and  power  station  are 
being  constructecL 


Electricity  Supply, 


The  Parish  Council  of  C'lynk  applied  to  the  Neath  Rural  Council  for 
a  supply  of  electricity  for  public  lighting. 

The  Mahket  HoswoRTii  Rural  Council  has  decided  to  oppose  the 
application  for  a  special  order  for  Atherstone,  Tamworth,  Hinckley  and 
Bosworth  in  so  far  as  it  affects  its  area. 

On  the  advice  of  their  electrical  engineer  (Mr.  P.  P.  Wheelwright), 
Hl.AUKHl'RN  Corporation  has  decided  to  apply  for  membership  of  the 
Hritish  Electrical  Development  Association.  The  various  rural  districts 
are  asking  for  a  supply  of  ('urrent  from  the  new  station  at  Whitekirk. 

Sunderland  Council  has  authorised  exttMisions  of  the  low  tension 
network  at  an  estimated  cost  of  £15  928,  and  £076  will  be  met  out  of 
revenue  account.  Application,  is  to  be  made  to  the  Electricitj'  Com- 
missioners for  sanction  to  borrow  £20  000  for  this  work  and  for  future 
requirements. 

The  FiLiiAM  (London)  Borough  Council  has  been  authorised  to 
borrow  £21  000  for  extensions  of  plant,  &c.,  at  the  electricity  works, 
including  £6  000  for  replacing  old  economiscrs  and  £6  000  for  new 
cconomisers  for  new  boilers,  £5  500  for  building  work  and  £2  000  for  a 
centrifugal  pump,  with  necessary  pipes,  valves,  switchgear,  &c. 

The  Carmarthen  Electric  Light  Company  recently  applied  to  the 
Council  for  higher  public  lighting  rates,  and  a  committee  was  appointed 
to  inspect  the  company's  accounts.  This  committee  has  now  reported 
that  the  average  cost  of  electricity  for  the  three  years  1918-20  is  about 
70  per  cent,  over  that  for  1912-14,  and  the  Council  has  agreed  to  an 
increase  of  70  per  cent,  over  the  orginal  contract. 

Negotiations  are  proi^eeding  between  Dover  Corporation  and  Trinity 
House  as  to  the  supply  of  electricity  to  the  South  i'oreland  lighthouse. 
The  estimated  capital  cost  of  the  extension  is  £2  000,  and  Trinity  House 
is  being  asked  to  find  half  of  this  and  ]iay  for  the  current  at  lod.  per  unit 
for  the  first  5  000  units  and  5Jd.  per  unit  thereafter,  with  a  guaranteed 
minimum  of  15  000  units  per  annum. 

With  reference  to  the  proposal  of  Newark  Coqioration  to  establish 
electricity  supjily  works  at  an  estimated  cost  of  £200  000,  the  principal 
engineering  firms  in  the  town  who  contemplated  taking  a  supply  have 
now  decided  not  to  avail  themselves  of  the  opportunity.  They  contend 
that  the  terms  are  not  sufficiently  attractive,  and  that  the  Council  is 
committed  to  very  heavy  expenditure  on  a  sewerage  scheme. 

The  strike  of  electricians  in  Scotland  still  continues  and  is  now 
in  its  sixth  week.  The  employers  have  been  advertising  for  men  at  the 
new  rate  of  2s.  per  hour,  and  it  is  stated  that  there  has  been  quite  a  con- 
siderable number  of  applications  ;  some  firms  being  already  fully  staffed. 
A  considerable  number  of  those  who  have  applied  are  not  members  of 
the  Electrical  Trade  LTnion,  but  members  of  the  Union  are  also  seeking 
employment  at  the  new  rate,  and  it  is  stated  that  the  emjiloyees  of  two 
firms  have  returned  at  the  new  rate. . 

For  some  time  past  the  Oswaldtwistle  Urban  Council  has  been 
anxious  to  get  a  supply  of  electricity  from  Accrington,  but  the  Electricity 
Committee  of  the  latter  now  state  that  until  the  Corporation  obtain  the 
necessary  sanction  from  the  Electricity  Commissioners  and  the  Ministry 
of  Health  to  carry  out  the  jiroposed  extensions  at  the  generating  station, 
it  will  not  be  possible  to  give  a  supply.  In  reply  to  the  Council's  ajipli- 
cation  for  sanction  to  borrow  money  for  extensions  the  Commissioners 
have  intimated  that  in  view  of  the  establishment  of  the  new  Blackburn 
generating  station  at  Whitekirk,  the  Council  should  consider  the  possible 
advantages  of  taking  a  bulk  supply  from  them  in  preference  to  extending 
the  existing  station  at  Accrington.  Negotiations  with  Blackburn  are, 
therefore,  to  be  opened  by  the  Accrington  Committee. 

At  Wednesbury  Police  Court  last  week  a  summons  against  the  Midland 
Electric  Corporation  for  I'owcr  Distribution  (Ltd.), foran  alleged  breach 
of  the  Electricity  Regulations  was  dismissecl.  It  appeared  that  while 
alterations  were  in  progress  at  the  generating  station  in  December  last, 
a  high-pressure  switchboard  required  cleaning.  While  this  work  was 
being  performed  a  report  was  heard,  and  a  labourer,  named  Barsby,  was 
found  unconscious  near  the  switchboard.  Eridence  was  given  that 
Barsby  had  no  need  to  be  at  the  particular  part  of  the  switchboard  where 
the  accident  occurred. 

The  Stipendiar}',  after  visiting  the  station,  held  that  the  alleged  offence 
did  not  come  under  the  section  in  re-spect  of  which  the  proceedings  were 
brought.  The  work  could  have  been  done  without  danger  if  the  proper 
man  had  done  it,  but  the  man  who  was  injured  was  not  told  to  do  that 
work.     He  was  only  going  to  work  with  the  man  who  had  to  do  the  job. 

We  cannot  congratulate  the  Camberwell  Borough  Council  or  its 
Public  Libraries  ('ommittee  on  their  methods  of  procedure.  At  a 
recent  meeting  of  the  Council  it  was  decided  that  the  work  of  wiring 
the  Central  Library  should  be  carried  out  by  dire'ct  labour.  Prior  to 
this,  however,  the  Committee  issued  an  advertisement  inviting  electrical 
contractors  to  sujjply  a  scheme  and  tender  for  the  work.  In  response 
to  tliis  invitation  38  firms  submitted  tenders,  and  the  Committee  re- 
commended the  acceptance  of  the  lowest  tender,  but  by  a  majority 
of  one  the  tlouncil  decided  to  remit  back  the  recommendation,  and  to 
have  the  work  done  by  direct  labour.  Naturally,  the  contractors  who 
tendered  are  indignant  at  their  treatment,  and  the  Electrical  Contractors' 
Association  has  intervened  to  no  purpose,  for  the  Committee  report 
that  they  have  full}'  considered  the  matter  and  had  decided  to  proceed 
with  the  work  by  direct  labour.  The  work  was  in  hand,  and  the  borough 
engineer  had  been  empowered  to  obtain  such  expert  advice  aa  he  con- 
sidered necessary  in  connection  with  the  work.  The  Committee's 
action  has  now  been  approved  by  the  Council. 
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A  re])ort  on  the  failures  of  clectricit5'  supply  in  November  last  was 
before  the  Wallasey  Corporation  last 'week.  'The  Special  Committee 
of  investigation  found  that  the  breakdowns  were  due  to  the  failure  of 
the  feed  pumps,  defects  in  which  pumps  seemed  to  have  become  apparent 
in  the  early  part  of  1920  and  were  reported  by  the  station  superintendent. 
There  had  been  corrosion  of  an  abnormal  character,  affecting  the 
efficiency  of  the  plant,  but  the  failure  of  supply  could  have  been  avoided 
if  a  third  pump  had  been  provided  and  if  periodic  examinations  of  each 
part  of  the  plant  had  been  part  of  the  normal  station  routine.  The 
committee  were  of  opinion  that  there  had  been  neglect  and  disregard 
of  duty  by  the  staff,  and  also  lack  of  proper  supervision  of  the  station 
and  staff.  Therefore,  they  recommended  as  follows  :  "  That  immediate 
steps  be  taken  to  reorganise  the  staff  of  the  generating  station  ;  that  the 
engineer's  office  should  be  removed  to  and  adjoin  the  Poulton  station, 
and  that  office  accommodation  should  be  provided  for  the  station 
superintendent ;  that  the  electrical  engineer  should  reside  in  the  borough 
as  near  to  the  station  as  possible  ;  that  an  expert  be  called  in  to  investi- 
gate the  primary  cause  of  corrosion  referred  to,  and  that  jieriodical 
chemical  tests  be  made  of  the  boiler  contents  ;  that  the  turbines  should 
be  so  controlled  a-s  to  ensure  stea-n  being  out  off  when  sets  are  standing  ; 
that  the  boiler  feed  pumps  should  be  periodically  tested  and  opened  out 
for  inspection  ;  that  the  pumps  should  be  so  located  that  they  could  be 
easily  examined  and  dismantled,  and  that  an  additional  feed  pump 
be  installed."     These  recommendations  are  still  under  consideration. 

Herefokd  Corporation  has  received  sanction  to  borrow  £34  7.50  for 
electricity  supply  purposes.  A  sum  of  £26  925  is  for  mains  and  is  re- 
payable within  2.5  years,  and  £7  82.5  for  sub-station,  transformers,  &c., 
within  20  years.  The  latter  is  for  extending  electricity  supply  in  the  Ross 
and  I.,ydbrook  area.  '     . 

The  Treasury  will  advance  the  whole  sum  from  the  Development  Fund , 
but  any  sums  received  by  the  Corjioration  from  the  Unemjjloyment 
Grant.s  Committee  in  connection  with  the  scheme  must  be  applied  in 
reduction  of  the  loan,  which  is  to  bear  interest  at  6^  per  cent,  per  annum 
and  to  be  repayable  by  annual  instalments  of  principal  and  interest 
within  a  period  of  20  years.  The  advance  will  also  be  subject  to  the 
same  conditions  as  those  imposed  in  respect  of  the  recent  loan  of  £19  857 . 

The  Chainnan  of  the  Electricity  Committee  (Mr.  Dymond)  explained  at 
the  last  meeting  of  the  Council  that  since  the  last  meeting  a  conference 
had  taken  place  in  London  between  the  Electricity  Commissioners,  the 
coal-owners  of  the  Forest  of  Dean,  the  Organising  Committee  of  the 
Southeni  district,  and  representatives  of  the  Corporation,  when  the 
question  of  the  supply  of  electricity  to  the  Forest  of  Dean  mines  was 
discussed.  It  was  practically  decided  that  if  any  supply  was  given  it 
would  be  provided  by  Hereford  Corporation,  but  a  difficulty  arose  as  to 
the  cost  of  the  lines.  The  Commissioners  and  the  Organising  Committee 
said  they  could  not  fijid  the  money.  The  representative  of  the  Coi-pora- 
tion  also  said  they  could  not  be  responsible  and  it  was  left  to  the  coal- 
owners  to  find  the  money. 

Gatalogaes,  Price  Lists,  &c. 

Particulars  of  the  "  Magic  "  SrcTioN  Cleaner  are  set  mit  in  a  leaflet 
■which  is  being  circulated  by  Magic  Appliances  Ltd.,  151-9.  Westminster 
Bridge- road,  S.E.I.  Prices  of  the  cleaner  and  of  various  attachments, 
which  are  of  British  manufacture,  together  with  some  testimonials  from 
iisers^  are  given. 

Messrs.  Hyatt  Ltd.,  Thurloe-place,  S.W.7,  have  issued  a  further 
sectional  catalogue  dealing  with  the  use  of  Hyatt  Bearisos  in  oounter- 
.SHAFTS  AND  LOOSE  PULLEYS.  Among  the  advantages  claimed  are  lower 
running  charges,  lessened  power  consumption  and  freedom  from  heating 
or  breakdown. 

Recent  trade  literature  by  Messrs.  Watson  &  Sons  (Electro-Medical), 
Ltd.,  include  Bulletin  32S,  which  contain  particulars  of  duplitised  X-ray 
films  and  accessory  equipment,  and  a  folder  (33S)  giving  a  description 
of  the  improved  Sunic  plate  and  of  the  "  Impex  "  plate.  Prices,  sizes 
of  plates  and  other  information  are  include  d. 

The  catalogue  of  electric  ware  and  automatic  ranges,  recently 
published  by  the  Westinghouse  Electric  International  Company,  2, 
Norfolk-street,  contains  particulars  and  prices  of  a  variety  of  domestic 
appliances,  including  laundry  irons,  coffee  percolators  and'  urns,  curling 
irons,  toasters,  radiators,  water  and  air  heatei-s,  hot  plates,  stoves, 
ranges,  &c. 

A  good  deal  of  attention  is  being  devoted  to  colliery  lighting  and 
miners'  electric  lamps  at  present,  and  in  this  connection  it  is  interesting 
to  note  that  Messrs.  Simplex  Conduits,  Ltd.,  Garrison-lane,  Birm- 
ingham, have  issued  a  well-illustrated  booklet  on  their  new  Colliery 
Lighting  System.  The  Simplex  system  comprises  a  range  of  flame- 
proof and  water-tight  fittings,  which  have  been  specially  designed  to 
ensure  the  maximum  of  efficiency,  and  also  to  comply  with  "all  the  regula- 
tions governing  the  use  of  electricity  in  mines.  Copies  of  the  booklet 
may  be  obtained  from  the  company. 

Messrs.  Ferranti,  Ltd.,  have  issued  a  four-page  pamphlet  (List  G.A. 
356)  containing  an  illustrated  description  of  the  Ferranti-Hawkins 
System  of  Protection  which  they  have  recently  placed  u,,on  the  mar- 
ket. The  protective  gear  is  suitable  for  use  in  alternating-current 
systems,  where,  in  the  event  of  a  breakdown  of  insulation,  a  current  will 
flow  to  the  earth  through  the  faults,  and  by  its  use  perfect  cJscrimination 
is  obtained  between  sound  and  faulty  ap'paratus,  only  the  latter  being 
disconnected.  Its  chief  advantages  are  freedom  from  accidental  opera- 
tion, simpUcity  and  absence  of  parts  subject  to  high  tension. 


Electric  Traction. 

Up  to  March  31,  1920,  the  sum  of  £872  047  had  been  expended  on  the 
P.O.  Underground  Railway  for  mails,  and  the  balance  of  the  autho- 
rised issue  unexpended  was  £227  9.52. 

Bradford  Tramways  Committee  recommend  the  Corporation  to 
apply  for  Parliamentary  i)owers  to  construct  and  i-un  sfiper-trackless 
trolley  omnibuses  weighing  9J  tons  and  having  six  wheels. 

Last  year  there  was  a  net  profit  of  £5  200  on  the  Blackpool  tramways 
instead  of  an  estimated  £25  000.  As  additional  revenue  will  be  requii-ed, 
the  Tramways  Committee  has  applied  to  the  Ministry  of  Transport  for 
an  order  revising  the  statutory  fares. 

On  the  14th  inst.  the  House  of  Commons  rejected  the  Bill  promoted 
by  the  Durham  County  Council  to  improve  tran.'Sport  facilities  by 
providing  additional  tramways  and  motor  omnibus  routes.  The  esti- 
m.ated  cost  was  over  one  and  a  half  million  pounds,  and  it  was  urged  in 
opposition  that  it  was  a  "  grandiose  "  scheme  to  supersede  private 
enterprise,  instigated  by  the  Labour  majority  of  the  Council.  It  is 
somewhat  unusual  to  reject  a  Private  Bill  on  the  second  reading,  but 
in  the  pres?nt  instaice  the  proposals  were  somewhat  crude. 

The  Minister  of  Transport  has  extended  by  one  year  from  Feb.  15, 
1921,  the  period  limited  by  the  Western  Valleys  (Mon.)  Railless 
Electric  Traction  Act,  1913,  for  completing  tlie  trolley  vehicle  equip- 
ment and  the  road-widening  author'sedby  the  Act,  and  has  also  extended 
by  one  year  from  .July  21,  1920,  the  period  for  completing  the  trolley 
vehicle  equi])ment  authorised  by  the  Western  Valleys  (Mon.)  Railless 
Electric  Traction  (Extension)  Order,  1914. 

The  Highways  Committee  of  the  London  County  Council  report  that 
during  the  period  from  April  1,  1920,  to  March  31,  1921,  the  approxi- 
mate aggregate  expenditure  on  the  tramways,  including  debt  charges 
and  half  cost  of  renewals  (less  sundry  receipts),  was  £5  464  339,  while  the 
traffic  receipts  were  only  £4  794  6.57,  subject  to  adjustments  under 
througli  running  agreements,  leaving  an  approximate  deficit  of  £669  682 
on  the  year.  After  taking  into  account  I'eceipts  from  other  sources,  such 
as  advertisements,  rents  of  lines  worked  under  agreements,  &c.,  it  is 
anticipated  that  this  deficit  will  be  reduced  to  about  £540  484. 

The  Birmingham  Electric  Supply  Department  has  made  alterations 
in  -the  rates  for  electric  vehicle  charging  and  garaging,  and  the  following 
will  take  effect  as  from  the  Ist  July  next :  In  the  Department's  Depots, 
subject  to  accommodation  being  available,  garaging  charges  per  vehicle 
will  be  as  follows  :  4s.  per  day,  or  20s.  per  week  (six  or  seven  days),  or 
2s.  per  visit  during  day  time  for  boosting  purposes.  The  rate  for  current 
will  be  2d.  per  unit  metered  into  the  consumers'  batteries. 

For  vehicles  charged  on  consumers'  ])reraises,  provided  arrangements 
are  made  for  separately  metered  circuits,  the  charge  will  be  1  jd.  per  unit 
metered  on  the  supply  mains  side  of  consumers'  apparatus. 

Sir  Wm.  Forbes,  general  manager  of  the  London  Brighton  &  South 
Coast  Railway  Company,  who  distributed  the  certificates  at  the  Crystal 
Palace  School  of  Practic.il  Enginef.ring  on  the  14th  inst.,  referred 
to  developments  in  the  railway  world  during  his  forty-eight  years'  con- 
nection with  it.  He  said  he  was  specially  pleased  with  the  results  of 
electric  traction.  There  had  been  an  increase  of  from  150  to  200  per 
cent,  in  passengers,  and  the  same  increase  of  receipts.  He  was  con- 
templating extensions  of  the  system  for  suburban  traffic  and  possibly  to 
the  main  line  service,  but  the  financial  position  made  it  difficult  to  get 
on  with  the  work  at  present. 

The  Glasgow  Corporation  Superannuation  Scheme  for  Tram- 
way- AND  Other  Municipal  Employees  is  to  be  amended  :  Instead  of 
a  flat  rate  contribution,  it  is  proposed  to  adopt  the  following  graduated 
scale  :  2i  per  cent,  from  wages  of  men  receiving  £4  and  under,  2J  per 
cent,  from  men  receiving  over  £4  and  not  more  than  £5,  and  5  per  cent, 
from  those  receiving  over  £5.  In  the  scheme,  30  years  is  proposed  as 
the  length  of  service  before  a  man  can  go  on  the  superannuation  list, 
unless  totally  incapacitated.  He  must  have  reached  the  age  of  60,  and  he 
will  then  be  entitled  to  two-thirds  of  the  average  of  his  best  seven  years' 
wages.  The  proposals  affect  about  22,000  employees,  of  whom  between 
7  000  and  8  0(10  were  workers  in  the  tramways  department. 

Progress  is  being  made  with  the  new  Leeds  express  tramway  route 
from  Harehills  to  Oakwood,  and  it  is  hoped  to  have  it  ready  for  use  at 
the  time  of  the  great  Yorkshire  Show  at  Roundhay  in  July.  The  new 
route  will  be  laid  on  a  special  track,  and  will  be  fenced  off  from  the  side- 
walk. At  two  or  three  points  there  will  be  crossings  for  the  convenience 
of  the  public  and  property  ownei-s.  The  rails,  while  connecting  with  the 
existing  systems  at  Harehills  and  Oakwood,  will  be  raised  on  sleepers, 
much  in  the  style  of  a  light  railway,  so  as  to  allow  of  a  greater  speed.  A 
similar  form  of  construction  has  been  adopted  for  the  Middleton  express 
tramway,  on  the  south  side  of  the  city,  where  excavating  work  is  also  in 
progress.  This  line  will  be  used  for  the  conveyance  of  building  material 
to  the  new  housing  site  from  Great  Wilson -street. 

The  tramway  extensions  to  Gosforth  Park  and  Forest  Hall  station, 
Newcastle-on-Tyne,  were  recently  opened  for  traffic.  The  work  of 
constructing  the  lines,  which  was  suspended  in  1915  owing  to  the  war, 
cost  about  £100  000.  of  which  over  £42  000  represented  the  increased 
cost  of  materials  and  labour.  After  the  formal  ceremony.  Aid.  R.  Mayne, 
chairman  of  the  Tramways  Committee,  explained  that  the  Corixaration 
Bills  of  1911  and  1914  had  added  15  miles  of  additional  track  to  the 
tramways  undertaking.  The  number  of  cars  in  1911  was  186,  against  228 
at  present ;  the  number  of  passengers  carried  had  increased  from  about 
45  to  98  millions  ;  receipts  in  1911  were  upwards  of  £206  000,  and  now 
£570  000  a  year,  but  the  expenses  had  increased  from  £114  000  to 
£493  000  per  annum.  The  amount  of  money  contributed  directly  to 
the  rates  up  to  1911  was  £19  730,  but  to  date  the  sum  was  £159  100. 
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Imperial  and  Foreign  Notes. 

>rossrn,  SirW.  (I.  ArinstiiiiiK.  Wliitwnitli  &  ('(iinpany  iTciiitly  scoured 
an  iiii])ortiiiit  i-oiitriicl  from  the  Ci-nwii  Ajii'ii's  fur  tlic  ('(ilonies  for  the 
Ebiitk  Mbtta  Wokkshoi-s.  near  I.aijos,  fur  the  Nic:ki(ias  (iovKRN- 
MKNT  Kailwavs,  The  contrait  include*  the  supply,  ereetion  and 
equipment  of  new  loeoniotive  shops,  carria;;e  and  waijon  shops,  an 
el  e'.rie  iK)wer  station  and  sawmills. 

Till'  SoiTit  Afkii'an"  Railway  and  Hakhoir  Administration 
a-inounee  a  reduc-tion  on  railway  rates  of  (is.  tid.  per  '2  (Hid  11).  for  hunker 
coal  to  Union  ports  a-id  Delayoa  Bay.  A  nduetion  of  1/0  has  b^eii 
made  in  existing  net  railway  rat<'S  for  export  cargo  coal  and  coal. 
The  foivuoing  gives  a  total  irduetion  of  15s.  5d.  per  2  00(J  lb.  on  the 
rates  in  force  prior  to  Keb.  7  hist. 

A  syndicate  was  started  in  1019  to  exp<'riinent  with  a  process  for  the 
treatment  cf  the  bauxitk  discoven'd  in  tiii'P.SLAND  (Victoria),  and  a 
company  has  been  formed  for  the  manufa<tun^  of  sulphate  of  alumina, 
the  intention  being  eventually  to  supjily  the  whole  of  .Australia's  require- 
ments. The  bauxite  on^  obtained  is  said  to  be  eminently  suitable  for  the 
production  of  aluminium  salts.  The  company  also  controls  another 
bauxite  deposit  in  New  Sout  h  Wales,  but  this  ore  is  more  suitable  for  the 
production  of  metallic  aluminium. 

The  annual  i-eport  of  Mr.  R.  J.  Strike,  city  electrical  engineer,  on  the 
LArscESTON  (Tasmania)  electricity  department  for  the  year  ended  June, 
1920,  statt^g  that  the  gross  earnings  were  t40  H4().  and  total  costs  £23  ;m2. 
After  making  deductions  of  discounts,  &c.,  the  gross  prolit  was  £1.'}  883, 
an  incivasc  of  £1  704,  and  the  net  profit  was  £2  757.  Connections  equal 
6  845  kVV,  increase  500  kVV,  of  which  heating  accounts  for  403  kW. 
Units  generated  were  5  213  488  (inci-ea-se  7t;2  .500).  The  revenue  of  the 
tramways  department  was  £.30  821  (increase  £3  104),  working  expenses 
were  £27  083  (increase  £5  303),  and  after  jjroviding  for  capital  charges, 
there  was  a  deficit  of  £2  790. 

The  Sydney  Press  has  been  giving  consiih'rable  prominence  to  various 
Sydney  traffic  improvkmf.nts  tentatively  appn>vcd  in  1913,  and 
undci"stotKl  to  be  again  under  consideration  by  the  New  South  Wales 
Government.  The  improvements  include  the  construction  of  the 
Sydney  Harbour  Bridge  and  Electric  Kailwav  and  the  electrification 
of  certain  suburban  railways.  The  bridge  will  cost  approximately 
£5  000  000.  The  pivsent  street  tramway  and  suburban  railway  systems 
have  now  reached  a  point  where  further  expansion  of  the  services,  to 
meet  the  increasing  demand  for  travelling  facilities,  is  impossible. 
The  authorities  have  come  to  the  conclusion  that  the  only  solution  of 
the  pniblem  is  a  loop  system  of  electric  railways  running  into  and 
arounil  the  City.  The  proposed  railway  will  be  carried  partlj'  on 
viaducts,  partly  on  the  street  level  and  the  remainder  underground. 
The  estimated  cost  of  the  railway  is  approximately  £3  750  OOC).  The 
Chief  Engineer  anticipates  that  tenders  will  be  advertised  In  October. 

The  sixth  annual  report  of  the  chief  engineer  and  manager  (Mr.  J.  H. 
Butters,  M.B.R.)  of  the  Tasmanian  Government  Hydro-Electrio 
Department,  states  that  considerable  progress  has  been  made  in  the 
completion  of  the  (Ii'cat  Lake  scheme,  the  principal  work  being  the 
continuance  of  the  Ou.se  divei-sion  canal,  pi-eliminary  work  in  connection 
with  the  new  Great  Lake  dam.  widening  of  the  Waddaraana  canal, 
pro|)arations  for  receiving  the  third  and  fourth  pipe  lines,  extensions  to 
jxiwer  station,  location  of  second  southern  transmission  line,  location  of 
Risdon  sub-station,  &c.  The  shortage  of  cement  retarded  the  progress, 
and  it  is  reeommended  that  everything  possible  should  be  done  to  ensure 
the  establishment  in  Tasmania  of  cement  worlds  capable  of  meeting  the 
State's  requirements.  The  work  of  completing  the  jiower  station  is 
being  done  in  stages.  The  machinery  for  duplicating  the  Elcctrona  sub- 
station has  arrived,  and  when  erected  will  bring  its  capacity  up  to 
8  000  k\'A,  wliile  the  Launceston  transmission  line  should  be  in  operation 
by  the  middle  of  1922.  The  operation  branch  paid  interest  on  capital 
and  put  aside  nearly  £3  000  to  depreciation.  The  Hobart  district  branch 
.has  met  all  working  exjienses.  paid  for  its  power,  paid  5i  percent,  interest 
on  I'apital.  and  transferred  £2  443  to  depi-eciation,  1  287  additional 
consumers  being  connected  during  the  year.  Tlie  Electrolytic  Zinc 
Company  is  proceeding  rapidly  with  its  construction  iirogramrae,  with  a 
view  to  taking  15  OOO  H.p.  in  a  year's  time,  and  30  000  H.p.  in  about 
two  years'  time.  As  to  water-power  survey,  the  existence  of  practical 
water-fiower  sites,  totalling  216  (KtO  h.p.  in  live  schemes,  has  been  proved. 
The  sum  of  £35  100  will  be  rt^quii-ed  during  the  year,  and  the  revenue  is 
estimated  at  £74  000;  whilst  £049  800  will  be  it-quired  on  capital 
account  for  the  extension  of  the  distribution  system  in  Hobart  and 
suburbs,  the  continuation  of  the  extensions  to  the  tireat  Lake  scheme 
and  the  water-power  survey. 

The  I'l'csident  of  Brazil  has  signed  a  Decree  authorising  the  Compania 
Radiotelegrafica  Brasilena  to  instal  and  work  high-power  wii-eless  stations 
in  the  country. 

Our  American  cousins  have  a  reputation  for  being  up  to  date.  an<l  it 
the  rt'port  that  the  Chicago  policemen  ai^e  to  be  equipped  with  wire- 
less telephone  app.vratus  be  correct  they  aR"  anxious  to  live  up  to 
their  reputation.  It  is  hoped  that  by  means  of  the  new  equipment 
officers  will  be  able  to  communicate  direct  with  police  and  fire 
stations. 

The  owners  of  Norwegian  factories  and  workshops  producing 
Xonvegian  electro-technical  products  have  decided  to  form  the  National 
Association  of  Electro-Technical  Industries  (Landsforening  for 
electro-teknisk  industri)  for  protecting  their  interests  and  for  consolidat- 
ing the  position  of  the  electrical  industry.     Only  those  firms  capitalised 


with  Norwegian  money  are  to  be  members  of  the  Association,  whose 
head  oflice  will  be  in  Christiania. 

The  Commercial  Secretary  to  H..M.  I.<>gation  at  The  Hague  announces 
that,  owing  to  the  opposition  of  the  Second  Chambi-r,  the  Nether- 
lands Minister  of  Transport  has  withdrawn  for  further  consideration  the 
Bill  dealing  with  the  scheme  of  electrilication.  It  wa.s  urged  that 
measures  wi-rc  rcquireil  to  cnsuj-e  the  siippls'  rif  electricity  at  the  lowest 
possible  rate  Ihrongliout  the  lountrv.  and  the  Chanibcr  had  not  siiflii-ient 
data  to  determine  that  that  object  would  be  attained  by  monopolLsing 
the  jiroduction  of  the  electricity  in  one  centralised  enterprise,  as  sug- 
gested in  the  Bill. 

Apparently  Germany  has  still  an  ambition  to  possess  Si:hmarine 
Cables,  for  it  is  announced  that  negotiations  have  been  loniplctcd,  by 
the  new  amalgamation  (jf  the  Siemens  &  Halske,  the  SiemenR-Schuckert 
•  and  the  A. E.G.  with  the  Felton  &  Guilleaume  Cable  Works,  to  form  the 
Deutsche  FernkabelgeselUchaft,  A.&.,  of  Berlin,  for  the  manufacture 
of  telegraph  cables  u]ion  an  ext<>nsive  scale.  The  new  company  int<^nd3 
to  establish  cable  communication  with  the  Rhineland  and  also  to  extend 
the  newly-planned  telephone  srrviic,  &c.  It  is  supported  by  the  Govern- 
ment and  by  various  (icrman  industrial  interests. 

Amongst  the  new  companies  recently  registered  in  Argentina  is  Trans- 
radio,  Ltd.  (cia  radiotklec.rafica  Argentina),  with  offices  in  Buenoi 
Aires.  Duration  of  powers  35  years,  and  its  objects  arts  to  erect  and 
operate  a  high-power  racUographic  station,  and  engage  in  any  industry 
or  commerce  related  to  wireless  telegraphy  or  wireless  telephony  ;  to 
take  over  the  concession  granted  by  the  Argentine  Government  to  the 
Telefunken  Company  of  Berlin.  Capital:  SIOOOOOOO  in  SlOO  m/n 
shares.  Directors:  Dr.  Vicente  C.  Gallo  (president),  A.  M.  Delfino, 
E.  Albert,  E.  Hermann,  E.  Huergo  and  Richard  Diercks  (managing 
director). 

The  Municipality  of  Concepcion  del  Uruguay  (Province  of  Entre 
Rios,  Argentina)  recently  issued  a  decree  ordaining  that  the  Anglo- 
Argentine  Electricity  Company  is  obliged  to  supply  current  to  private 
individuals  or  to  traders  without  the  right  of  exacting  any  payment  in 
advance  as  a  guarantee,  and  also  that  the  company  is  only  entitled  to  cut 
off  the  current  of  persons  who  do  not  pay  for  it.  According  to  the 
"  Review  of  the  River  Plate  "  the  decree  lays  down  that  "  No  contracts 
should  be  signed  between  the  company  and  users  of  current  because 
relations  between  the  consumer  and  the  company  arc  governed  by  the 
contract  of  the  latter  with  the  Municipality." 

The  Uruguay'  Department  of  Posts  and  Telegraphs  received  only 
one  tender  (frOm  the  International  Western  Electric  Company)  for  the 
construction  of  an  underground  tclejihone  system  in  Montevideo. 
The  company  offers  to  lay  the  system  and  erect  administrative  offices, 
&c.,  for  a  maximum  of  SO  94.3  500  and  a  minimum  of  .^(i  ()47  000 
(Uniguayan  gold).  The  common  battery  system  will  be  cmidoyed 
and  provision  will  bo  made  at  the  outset  for  18  500  subscribers,  with 
the  possibility  of  extensions  to  serve  id  .500.  Regard  is  also  to  be  had 
to  the  possibility  of  extending  to  all  points  of  the  country  and  con- 
necting up  with  the  Buenos  Aires  telephone  system.  The  Company 
offers  to  finance  the  whole  undertaking. 

BasLness  Items,  &c. 

The  Commercial  Carle  Company  has  opened  a  new  cable  office  at 
75,  Edmund-street,  Birmingham. 

Fredk.  Garner  and  Fred.  Mothersdill,  trading  as  Saunder.s,  GarneR 
&  Mothersdill,  electrical,  motor  and  mechanical  engineers,  249, 
Kegent-road,  Salford,  have  dissolved  partnership.  Debts  by  Mr.  Garner, 
who  continues  the  business  under  the  name  of  Gamer  &  Comjjany. 

The  professional  practice  of  the  late  Mr.  H.  B.  Ransom,  M.Inst.C.E., 
3,  \'ictoria-street,  S.W.  1,  has  been  transferred  to  Messrs.  Dolby  & 
Williamson,  consulting  engineers,  8,  Princes-street,  Westminster, 
S.W.  1,  to  whom  all  correspondence  should  be  addressed. 

The  partnership  between  Geo.  Hy.  Hanson,  Wm.  Chas.  Carter,  and 
Alfd.  Hood  Hanson,  trading  as  thcBRiTiSH  Telephone  Supply  Com- 
pany, 14,  Snow-hill.  Birmingliam,  has  been  dissolved.  Debts  by  Messrs. 
W.  C.  Carter  and  A.  H.  Hanson,  who  continue  the  business  under  the 
same  style. 

The  partnership  between  Lawrence  Backliou,se,  Chas.  Hy.  Thornton 
and  Albert  Stanley  Penn,  trading  as  the  Arc  Electrical  Company,  52, 
Corporation-street,  Manchester,  has  been  dissolved,  so  far  as  concerns 
A.  S.  Penn.  Debts  by  Messrs.  Backhouse  &  Thornton,  who  continue 
under  the  same  style  and  at  the  same  address. 

The  managing  director  of  the  City  Electrical  Company,  Ltd.,  Mr.  H. 
E.  Ellis,  is  leaving  England  on  the  29th  inst.  for  the  purpose  of  visiting 
the  Company's  agents  in  North  and  South  America,  Canada,  Australia, 
New  Zealand,  India  and  South  Africa.  As  a  result  of  the  tour,  Mr.  EUis 
will  be  able  to  gain  information  on  the  spot,  and  form  an  imbiassed 
opinion  as  to  trade  conditions  and  prospects  in  the  countries  referred 
to  above. 

Messrs.  (Jeorge  Nobbs.  Ltd.,  89,  Cleveland-street,  London,  Vi^.  I, 
have  taken  over  the  sole  selling  rights  for  the  world  of  "  Provol  "com- 
position. This  compound  is  manufactured  by  the  Electrical  Insulating 
Composition  Company,  of  Irlam,  and  the  entire  output  has  been  absorbed 
for  the  last  five  years  by  about  twelve  leading  British  manufacturers 
of  generators  and  motors  and  some  telegraph,  telephone  and  traction 
companies,  &c.  It  is  entirely  British,  audit  has  a  very  high  dielectric 
strength  and  insulation  resistance.  Two  leaflets  have  been  issued 
giving  particulars  of  the  compound. 
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Institution  Notes. 

The  annual  general  meeting  of  the  Electrical  Traoes'  Benevolent 
Institution  will  be  held  at  the  offices  of  the  Cable  Makers'  Association, 
Sardinia  House,  Sardinia-street,  Kingsway,  London,  W.C'.2  on  Monday 
April  2.5.  at  2.30  p.m. 

The  following  is  the  list  of  persons  who  have  been  nominated  to 
serve  next  session  on  the  committee  of  the  Liverpool  sub-centre  of 
the  North-Westem  Centre  of  the  Institution  of  Electrical  Engineers  : 
Chairman  :  Mr.  G.  H.  Nisbett  ;  Vice-Chairman  :  Messrs.  B.  Welboum 
and  E.  M.  HoUingsworth ;  Hon.  Secretary :  Mr.  O.  C.  Waygood ; 
Commillee  :  Messrs.  A.  .J.  Eames,  J.  Hamilton,  A.  E.  Malpas,  P.  Pnestly 
and  P.  .J.  Robinson.  Since  the  number  of  nominations  corresponds  to 
the.  vacancies,  there  wUl  be  no  necessity  for  a  ballot. 

Xt  the  annua!  meeting  of  the  Palsley  Association  of  Electrical 
Engineers  last  week,  the  following  office-bearers  and  committee  were 
appointed  for  next  session  -.—President,  Mr.  W.  R.  Scott  (Messrs.  James 
Kilpatrick&Son)  ;  Tice-Prcsjrfenis,  Messrs.  .Jo.seph  Savage,  R.  W.  Dodson 
and  W.  R.  Bruce  ;  Hon.  Secretartj,  Mr.  E.  D.  Anderson,  96,  High-street : 
Hon.  Treasurer,  Mr.  J.  M.  Barbour.  Electricity  Department  Offices  ; 
Committee,  Messrs.  D.  E.  Craven,  D.  M'Kay,  James  Orr,  W.  Blair  Smith 
and  George  Wright. 

At  the  meeting  of  the  Sheffield  local  centre  of  the  Institute  op  Metals 
on  Friday,  Mr.  H.  A.  Greaves  read  a  Paper  on  a  new  direct  resistance 
furnace  which  had  been  developed  by  Messrs.  T.  H.  Watson  &  Company, 
a  special  feature  of  which  was  that  the  resistance  was  permanent,  and 
was  supported  directly  over  the  metal.  This  supporting  resistance  gave 
a  higher  efficiency  because  a  greater  amount  of  heat  was  put  into  the 
metal  when  it  was  directly  overhead  than  when  the  resistance  had  to 
reflect  its  heat  from  the  walls  and  roof.  Three  of  the  new  furnaces,  each 
of  2  cwt.,  capacity,  which  were  installed  in  Italy,  were  doing  excellent 
work.  Their  average  power  consumption  on  brass  melting  was  only 
2.50  kWh  and  had  worked  down  to  a  minimum  of  205  kWh  per  ton. 

A  meeting  of  the  Electrical  Power  Engineers'  A.ssociation  waB 
held  at  Leeds  on  Saturday,  for  the  purpose  of  explaining  its  aims  and 
scope  to  engineers  holding  responsible  positions  in  connection  with 
private  plants  in  industrial  works,  collieries,  institutions,  &c.  Mr.  J.  N. 
W.UTE,  of  the  National  Executive  Council,  gave  an  address  on  the  need 
for  all  staff  men  to  join  a  protective  organisation  ;  Mr.  H.  Edmonds, 
and  Mr.  G.  W.  Essex,  also  addressed  the  meeting,  and  it  was  stated  that 
the  E.P.E.A.  had  been  able  to  secure  a  national  schedule  of  salaries  for 
its  members  engaged  in  electricity  undertakings,  because  it  could  claim  to 
r  'present  practicaUy  100  per  cent,  of  the  skilled  engineers  engaged 
therein.  It  expects  to  render  equally  good  service  to  engineers  in  works 
a  id  collieries,  as  soon  as  it  can  claim  to  represent  the  majority  of  such  men. 

Educational. 

As  a  result  of  the  Entrance  Scholarship  Examination  held  at 
Faraday  House  on  the  12th.  13th  and  Uth  inst..  the  following  awards 
have  been  made  :— To  H.  G.  Spencer,  Erith  County  School,  the  "  Max- 
well "  Scholarship  of  50  guineas  per  annum,  tenable  for  one  year  in 
College  and  one  year  in  works  ;  to  E.  F.  Smith,  Emanuel  School, 
Exhibition  of  30  guineas,  one  vear  in  College  and  one  j'ear  in  works  ; 
to  E.  W.  JL  Scott,  Oundle  School.  Exhibition  of  20  guineas,  for  one 
year  in  College  and  one  year  in  works  ;  to  W.  A.  Bennett,  Mundella 
Secondary  School,  entrance  prize  of  20  guineas. 

We  are  pleased  to  notice  that  the  London  County  Council  has  decided 
to  make  a  grant  of  £10  000  a  year  to  the  City  and  Guilds  of  London 
Institute  towards  the  maintenance  of  the  Finsbury  Technical 
College  for  a  period  of  five  years  as  from  Aug.  1,  1921,  to  include 
any  substantive  grant  payable  by  the  Board  of  Education  under  the 
regulations  for  technical  schools,  and  subject  to  the  reservation  of  not 
more  than  16  free  places  to  the  holders  of  the  Council's  scholai-ships 
and  exhibitions,  and  to  the  Board  recognising  the  expenditure  falling 
on  the  Council  as  ranking  for  the  50  per  cent,  deficiency  grant.  This 
timely  aid  will  assist  in  maintaining  an  educational  institution  which 
has  rendered  special  services  to  electrical  engineering  in  the  past. 

The  authorities  of  the  University  of  Bristol  are  making  an  earnest 
endeavour  to  secure  financial  support  similar  to  the  benefactions  of  the 
Wills  family.  With  this  end  in  view  an  inspection  of  the  various 
buildings  and  laboratories  was  made  on  Thursday.  Ajiril  7  and  at  a  lun- 
cheon which  followed  the  vice-Chancellor  Sir  Lsambard  Owen  drew 
attention  to  the  value  of  the  laboratories  and  technical  colleges  during 
the  war,  and  urged  that  it  was  a  matter  of  grave  jiractical  consequence 
to  an  industrial  countrj-  like  Great  Britain  Uiat  the  highest  knowledge 
should  be  available  to  any  .vouth  who  was  capable  of  profiting  by  it. 
The  great  difficulty  at  present  was  finance,  and  though  Government  aid 
was  welcomed,  it  was  now  time  to  provide  working  capital  and  this  could 
only  be  obtained  by  private  beneficence.  A  Government-supported 
university  was  not  free,  and  history  showed  that  its  thought  became 
barren  and  its  output  of  original  work  in  science  materially  diminished. 

Obituary. 

The  death  is  announced  of  Mr.  George  Braulik,  electrical  accessories 
manufacturer,  which  occurred    at  Brighton  on  the  5th  ihst. 

We  regret  to  announce  the  death  of  Prof.  A.  W.  Reinold,  C.B., 
F.R.S.,  formerly  Professor  of  Physics  at  the  Royal  Naval  College. 
Greenwich.  He  was  born  in  1843  at  Hull  and  educated  at  St.  Peter's 
School,  York,  and  Brasenose  College,  Oxford.  He  was  elected  a  Fellow 
of  Merton  in  1866,  and  three  years  later  appointed  Tree's  Reader  in 
Physics  at  Christ  Church.  Prior  to  going  to  the  Royal  Naval  College 
in  1873,  he  was  Lecturer  in  Physics  at  Guy's  Hospital.  He  had  also 
acted  as  Examiner  in  Physics  at" Oxford  and  London  Universities. 


Miscellaneous. 

A  Co-PABTNEBSHiP  EXHIBITION  will  be  held  at  the  Crystal  Palace 
between  Sept.  1  and  Oct.  22  in  order  to  illustrate  the  progress  made  in 
developing  co-partnership  and  profit-sharing  schemes. 

The  concluding  Social  Evening  of  the  Ediswan  (Bristol)  Staff 
was  held  at  the  Company's  Showrooms,  on  the  6th  inst.,  when  a  long 
and  well  varied  programme  was  carried  out  by  membea-s  of  the  staff 
and  their  friends. 

We  are  informed  that  the  Stock  Exchange  demands  upon  the  London 
Paris  wireless  service  are  such  that  special  relays  of  Marconi 
messengers  have  been  provided  at  75,  Old  Broad-street,  "Shorter's  Court 
(American  door),  and  New  Court  door  between  ia30  a.m.  and  3  p.m. 

A  semi-detached  villa  in  Wensleydale-terrace,  Gateshead,  was  opened 
on  the  13th  inst.  as  an  "  Ideal  Home  "  Exhibition  by  GuUaxhen  &  Son, 
house  furnishers.  All  the  latest  domestic  electric  time-savers  have  been 
fitted  and  the  lighting  fittings  have  been  chosen  to  harmonise  with  the 
furniture. 

The  staff  of  the  Midland  Electric  Manufacturing  Company, 
Ltd.,  have  formed  a  Staff  Social  Club,  and  held  their  first  dinner  and 
musical  evening  at -The  White  Horse  Hotel,  Birmingham,  on  the  14th 
inst.  Over  40  membera  spent  an  enjoyable  evening,  Mr.  W.  L.  Barber, 
managing  director,  presiding. 

An  Open  Competitive  Examination  for  not  fewer  than  20  situations  as 
Asslstant  Examinee  in  the  Patent  Office  will  be  held  in  London 
in  July  next,  commencing  on  the  12th  of  that  month.  The  limits  of 
age  are  20  and  25,  with  extension  for  ser-snce  in  H.M.  Forces.  Regula- 
tions and  Forms  of  Application  from  The  Secretary,  Civil  Service 
Commission,  Burlington  Gardens,  London,  W.l. 

While  playing  on  Monday  near  where  the  Powell  Duffryn 
Colliery  electric  transmission  line,  cari-ying  current  at  10  000  V, 
passes  overhead,  a  Rhymney  youth  climbed  up  the  framework  supporting 
the  cable.  Touching  the  live  wire,  he  received  a  bad  shock  and  fell 
to  the  ground.  His  left  leg  up  to  the  knee  and  the  fingers  of  his  right 
hand  were  burned  clean  away,  and  he  died  subsequently  in  Aberbargoed 
Hospital. 

An  account  of  a  remarkable  performance  by  a  riEE  pump,  manufac- 
tured by  the  Rees  Roturbo  Mfg.  Company",  of  Wolverhampton,  ap- 
peared in  a  recent  issue  of  the  "  Indian  and  Eastern  Engineer.  "  We 
learn  that  at  a  fire  at  Sulkea,  a  trans-river  suburb  of  Calcutta,  a  Leyland- 
Roturbo  fire  engine  made  what  is  believed  to  be  a  record  in  fire  pumping. 
It  ran  continuously  for  37  hours  and  pumped  about  2  000  000  gallons 
of  water. 

The  principle  of  industrial  welfare  is  now  firmly  established  and 
many  firms  have  already  introduced  some  form  of  service,  either  in  the 
shape  of  facUities  for  recreation,  education  or  thrift,  or  by  establishing 
suitable  canteens.  Where  welfare  schemes  have  been  introduced  the 
results  have  usually  been  very  satisfactory  to  both  employers  and 
employed.  The  Industrial  Welfare  Society,  51,  Palace -street,  S.W.I, 
which  frequently  receives  inquiries  on  this  subject,  is  organising  itself 
on  a  basis  which  will  enable  it  to  render  definite  assistance  to  firms 
when  required. 

For  some  time  the  Bolton  Town  Council  and  the  local  Chamber  of 
Commerce  have  been  agitating  for  the  erection  of  an  automatic  tele- 
phone exchange,  but  the  Post  Office  Telephone  Department  now  states 
that  the  request  cannot  be  granted.  The  question  of  the  most  suitable 
type  of  equipment  for  an  exchange  is  governed  by  the  characteristics 
of  the  local  traffic.  Where  there  is  a  very  high  percentage  of  local  calls 
automatic  systems  are  economical  and  satisfactory,  but  wliei-e  there  is  a 
substantial  percentage  of  junction  and  trunk  calls  a  large  amount  of 
manual  operating  is  still  necessary.  As  Bolton  is  a  case  of  the  second 
class,  there  is  no  option  but  to  proceed  with  the  installation  of  CvB. 
manual    equipment. 

Our  attention  has  been  called  to  the  fact  that  a  paragraph  recently 
published  in  the  "  Iron  Age  "  and  reproduced  in  our  columns  regarding 
the  number  of  Electric  Steel  Furnaces  now  installed  in  the  United 
Kingdom  omitted  any  reference  to  the  well-known  Electro-Metals 
two-phase  furnace.  \Ve  understand  that  there  are  about  30  of  these 
furnaces  installed  in  England,  besides  large  numbers  in  the  principal 
countries  abroad.  The  Electro-Metals  furnace  was  a  pioneer  among 
furnaces  having  conducting  hearths,  and  in  the  earlier  days  of  electric 
steel  manufacture  pla.yed  a  most  important  part  in  demonstrating 
that  the  highest  qualities  Of  steel,  particularly  high-speed  steel,  could 
be  successfully  made  in  the  electric  furnace.  We  understand  that  a 
number  of  important  improvements  have  recently  been  made  in  the 
design  of  this  particular  furnace  embodying  the  results  of  the  experience 
gained  with  the  earlier  types  during  the  late  war. 

*  At  the  invitation  of  the  Mayorof  Leigh  (Mr.  Geo.  Holden),  Callender's 
"  Anchor  "  Works  Musical  Society  recently  gave  two  performances 
of  Gilbert  and  Sullivan's  Opera  "  The  Pirates  of  Penzance  "  in  the 
Leigh  Hippodrome  in  aid  of  the  local  infirmarj'.  This  laudable  effort 
resulted  in  the  Mayor  receiving  a  cheque  for  £301  Us.  6d..  the  gross 
proceeds  of  the  evening's  entertainment.  The  expenses  (£110  3s.) 
were  defrayed  by  private  subscriptions,  thus  avoiding  the  heavy  enter- 
tainment tax.  in  acknowledging  the  cheque  the  Mayor  highly  com- 
plimented the  Anchor  Works  Musical  Society  on  their  excellent 
performances  which  spoke  well  for  their  training.  The  interest  in  the 
event  was  enhanced  by  the  fact  that  with  the  Society's  double  set  of 
principals,  two  "  houses  "  were  run  during  the  evening  to  crowded 
audiences.  Mr.  Alec  Hill  (Conductor),  Mr.  .los.  Hull,  A.R.C.O,  (Accom- 
'  panist),    Mr.  W.  T.  Thornley    (Stage  Manager)  and  Jliss  Castles  (who 
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was  rt'six)r\sible  for  the  tostumos),  togptliCrwith  I  lie  principals  and  clionia- 
weiv  the  reeipients  of  well  merited  congratulations.  The  arrannenients 
weiv  earried  out  by  a  town  committee,  with  the  Mayor  as  chairman. 

IiMrOKTS. — The  following  are  ollicial  values  of  electrical  machinery, 
jipparatus  and  mati'rial  imported  into  4his  country  (a)  during  March. 
11121,  and  (li)  the  aggregate  from  Jan.  1  to  March  31,  with  increase  or 
d''crea.se  compared  with  corrcsijonding  periods  of  1920  : — 

Electrical  machinery.  («)  £71  SoS  (inerea,se  tU  371),  (6)  £246  916  (de- 
crease £  SS7)  :  telegraph  and  telephone  cables,  submarine  («)  ilil  (dc- 
ci-ease  £.')()).  ('<)  nil  (deerea.se  £.")(l)  ;  other  than  submarine,  («)  £2  219 
(increase  £2  (I3.">),  (/;)  £27  739  (incivase  20  10.5)  ;  telegraph  and  tclaphone 
apparatus, ((()  £33  739  (increase  £2U  414),  {b)  £88  432  (inei-easc  £5,5  502)  ; 
other  electrical  wii-es  and  cables,  rubber  insulated,  (n)  £1  084  (increase 
£1  018),  (h)  £7  709  (inci-ease  £4  224)  ;  with  other  insulations,  («)  £19  070 
(increase  £14  5.58),  {!>)  £38  697  (increase  £21  441)  ;  carbons,  («)  £4  045 
<decrea,se  £5  190),  (/;)  £33  071  (deciva.se  £4  691)  ;  glow  lamps,  (n)  £21  302 
(increase  £17  ().59).  (/;)  £02  674  (increase  £53  860)  ;  arc  lamps  and  electric 
searchlights,  (a)  £60  (decrease  £1  040).  (h)  £4  791  (increase  £3  451)  :  jiarts 
of  arc  lamps  and  scarcldights  (other  tiian  carbons)  («)  £1  392  (incifasp 
£1  139).  (6)  £5  133  (increase  £881;  batteries,  (a)  £20  215  (incrc-ase 
£11  462),  (h)  £49  838  (increase  £35  531)  ;  metei-s  and  measuring  instru- 
ments, (n)  £2(i  114  (increase  £21  333),  (4)  £68  139  (increase  £53  281); 
switchboards,  (n)  nil  (h)  £1  170  (increase  £214)  ;  electrical  goods  and 
apparatus  unenumeratcd.  («)  £94  909  (increase  £57  249)  (6)  £297  814 
(increase  £180  135).  Total  of  electrical  machinery,  apparatus  and 
material  other  than  uninsulated  wire,  (a)  £297  262  (increase  £160  952), 
(6)  £932  203  (increase  £420  997). 

Exports. — The  exports  of  electrical  machinery,  apparatus  and  material 
((()  during  March,  1921,  and  (b)  from  .Jan.  1  to  March  31,  with  increase  or 
decrease  compared  with  corresponding  periods  of  1920.  were  as  follows  : 

Electrical  machinery,  (n)  £417  153  (increase  £200  702).  (6)  £1  254  811 
(increase  £807  768)  ;  including  railway  and  tramway  motors,  (ii)  £8  949 
(increa.se  £7  2(i3),  (b)  £55  155  (increa.se  £47  658)  ;  other  generators  and 
motors,  (n)  £229  243  (increase  £144  845),  (6)  £708  273  (increase  £449  452); 
and  electrical  machinery  unenumeratcd,  («)  £178  901  (increase  £1 14  054), 
(6)  £491  383  (increase  £300  658)  ;  telegraph  and  telephone  cables, 
submarine,  («)  £80  682  (decrease  £210  724),  (6)  £286  932  (decrease 
£137  611);  other  than  submarine,  (n)  £131140  (increase  £85  319), 
<'))  £480  773  (increase  £204  417)  ;  telegraph  and  telephone  apparatus, 
((I)  £153  085  (increase  £38  282).  (b)  £445  041  (increase  £142  904); 
other  electrical  wires  and  cables,  rubber  insulated,  (a)  £104  570  (increase 
£.34  007),  (6)  £493  663  (inerea.so  £1.50  460);  with  other  insulation,  (a) 
£218  228  (increase  £94  050),  (6)  £000  580  (increase  £214  555)  ;  carbons, 
(a)  £9  532  (increase  £4  094).  (6)  £40  4,58  (increase  £21  261)  ;  glow  lamps, 
('()  £49  503  (inerea.se  £31329),  (h)  £138  143  (increase  £98403);  arc 
lamps  and  searchlights,  (a)  £400  (decrease  £2  551),  (b)  £2  830  (decrease 
£2  010)  ;  parts  of  arc  lamps  and  .searchlights  (other  than  carbons),  (a) 
£67  (decrease  £1  334),  (6)  £2  017  (decrease  £306)  ;  batteries,  («)  £57  518 
(increase  £19  743),  (i)  £217  476  (increase  £117  541)  ;  meters  and  measur- 
ing instruments.  («)  £36  119  (increase  £6  121),  (b)  £116  213  (increase 
£40  485);  switchboards,  (a)  £14  146  (increase  £6  686),  (6)  £46  000 
(increase  £22  424)  ;  electrical  goods  and  apparatus  unenumeratcd,  (a) 
£234  722  (increase  £103  638),  (b)  £703  625  (increase  £363  769).  Total 
of  electrical  machinerj',  apparatus  and  material  other  than  uninsulated 
wire,  ((/)  £1572  871  (increase  £470  090),  (6)  £4  829  228  (increase 
£2  mil  1.54). 

Bankruptcies  and  Liquidations. 

In  the  Winding-up  Court  last  week  Mr.  .Justice  Lawrence  made  an 
order  for  the  winding  up  of  Poktable  Electric  Motor.s  (1919),  Ltd. 

A  first  dividend  (9s.)  is  payable  at  4,  Ramsden-square,  Barrow-in- 
Fumess,  to  creditors  of  Wm.  DRYSD.iLE,  electrician,  of  Barrow-in- 
Furness. 

.\  meeting  to  receive  an  account  of  the  winding  up  of  the  North 
British  Electric  Welding  Comp.isy,  Ltd.  (in  voluntary  liquidation), 
will  be  held  at  30,  George-square,  Glasgow,  on  May  19. 

A  first  and  final  dividend  of  Is.  3|d.  is  payable  at  the  office  of  the  Official 
Receiver,  11.  Dale-street,  Liveri)onl,  to  (n^ditors  of  ,Jas.  Skinner,  trading 
as  Foster,  Smn'ner  &  Co.,  electric  fittings  dealer,  0,  South  Castle-street, 
Liverpool. 

The  Record  Encineerixc.  Comp.\sv,  Ltd..  is  being  wound  up  volun- 
tarily, and  the  liquidator,  Jlr.  S.  B.  Saunders,  20,  Park-row,  Nottingham, 
luis  been  authorised  to  transfer  the  company's  undertaking  to  the  Record 
Engineering  Company  (1921).  Ltd..  of  Tutburv,  Burton -on -Trent. 

.\  meeting  of  creditors  of  the  Wici^s  Electro-Met.\llirgic.4L 
Works,  Ltd.,  will  be  held  on  iVpril  27,  at  the  offices  of  Messrs.  M' Ausland, 
.\irey  &  Page.  8.  Victoria-street.  Liverjwol.  and  claims  are  to  be  sent  to 
the  Licjuidator,  Mr.  John  Airey,  at  that  address. 

Personal  and  Appointments. 

Mr.  F.  L.  Milxe,  M.I.E.E.,  has  been  appointed  as  additional  electrical 
engineer  and  electric  inspector  to  the  Punjab  Government. 

Mr.  F.  S.  Crooax  was  married  to  Miss  C.  K.  Novrington  at  Lough- 
borough on  April  10.  Hearty  congratulations  to  both  contracting 
parties  ! 

Mr.  J.  W.  Meares,  M.Inst.C.E.,  electrical  adviser  to  the  Government 
tif  India,  has  been  appointed  chief  engineer  of  the  Hydro-Electric  Survey 
of  India,  in  succession  to  Mr.  F.  E.  Bull,  retired. 

.Mr.  L.  D.  Coueslant.  of  the  Engineering  Department  of  .Sunderland 
Technical  College,  has  been  appointed  professor  of  engineering  at  the 
University  of  Benares,  India. 


Tenders  Invited  and  Accepted. 

Manchester  Electricity  Committee  require  tenders  by  May  2  for 
thre'e  steam  turbine-driven  boiler  feed  pumps  for  the  Barton  power 
station.  Specifications  from  Mr.  F.  E.  Hughe.s,  Town  Hall,  Manchester. 
St.  Helens  Corporation  rcciuire-  tenders  by  May  1  for  supply  and 
erection  of  d.-e.  three-wire  distributing  switchboard.  Specifications 
from  the  Borough  Fjlectrieal  Engineer. 

Dublin  Electricity  Supply  Committee  invite  tenders  by  April  27,  for  a 
year's  supply  of  arc  lamp  carbons.  Particidara  from  the  City  Electrical 
Engineer. 

Kilmarnock  Tramways  Committee  require  tenders  by  May  15  for 
the  supply  of  stores,  including  cable,  lamps,  insulating  taj)es,  overhead 
material,  varnishes,  paints,  oils,  &e.  Forms  of  tender  from  the  Manager. 
Tenders  for  the  installation  of  electric  lighting  in  the  church  of  Sarum 
St.  Edmund,  Salisbury.  Particulars  may  be  obtained  from  the  Church- 
wardens, and  tenders  by  May  7  to  Mr.  E.  Ushcr.'Churchwarden,  44,  Salt - 
land,  Salisburj'. 

Tenders  are  invited  by  May  25  for  the  svipply  and  delivery  to  the 
Postmaster-General's  Dept.,  Slate  of  Western  Australia,  of  ironwork 
(Schedule  704).  Tender  forms  from  the  High  Commissioner  for  Aus- 
tralia, 406,  Australia  House,  Strand,  W.C.2. 

The  Department  of  Sanitary  Works,  Buenos  Aires,  requires 
tenders  (by  June  13)  for  the  supply  and  erection  of  electric  batteries  and 
lighting  i)lant  at  .Mar  del  Plata.  Local  representation  is  essential.  As 
soon  as  tlic  specification  is  received  in  the  Department  of  Overseas  Trade 
it  will  be  made  available  to  firms  interested. 

The  Austr.\lian  Commonwealth  Postmaster-Gtenerars  Department 
invites  tenders  by  May  25  for  ironwork,  including  couplings,  piping, 
bolts,  ring.s,  &c.  (schedule  704),  and  by  May  31  for  porous  cells  (schedule 
1685),  and  of  ammcmium  chloride  (.schedule  1683).  Specifications  can  be 
seen  at  35,  Old  Queen-street,  Westminster,  S.W.I. 

Manchester  Education  Committee  require  tenders  by  May  4  for 
electric  lighting  installations  in  the  junior  and  infants'  departments  of  the 
Ardwick  school,  and  in  the  Ardwick  Central,  Diieie-avenue  Central  and 
Cheetham  Central  schools.  Specifications,  &c.,  can  be  obtained  at  the 
Education  Offices,  Deansgate,  Manchester. 

The  Victorian  Government  Railway  Commissioners  invite  tenders 
for  the  supply  and  delivery  of  50  oil-immersed  single-phase  track  and 
signal  transformers  for  power  signalling  (contract  No.  33  901).  Tenders 
to  the  Commissioners,  Spencer-street,  Melbourne,  by  June  15.  Speci- 
fications may  be  consulted  at  the  Department  of  Overseas  Trade. 

Tenders  are  invited  for  the  supply  and  installation  of  the  machinery 
for  the  electric  power  station  for  the  low  districts  of  the  South  Zone  of 
the  Argentine  Federal  Capital.  Conditions  may  be  seen  in  the 
Technical  Director's  office,  Calle  Charcas  1  840,  Buenos  Aires.  Tenders 
to  the  secretary  of  the  Direction  General  of  Sanitary  Works,  Buenos 
Aires,  June  3.  _^__ 

The  New  Zealand  Public  Works  Department  invite  tenders  tor 
the  supply  and  delivery  at  Lyttelton  of  two  50-kVA,  two  100-kV.\ 
and  two  200-kVA  condensers,  in  connection  with  the  Lake  Coleridge 
electric  power  supply  scheme  (Section  116).  Tenders  by  noon,  Jmie  28, 
to  the  Secretary,  Public  Works  Tenders  Board,  Wellington.  Specifica- 
tions may  be  seen  at  the  Department  of  Overseas  Trade. 

Belfast  Corporation  invite  tenders  for  the  manufacture  and  erection 
at  the  new  Harbour  power  station  of  extra-high  pressure  and  low  pressure 
switchgear.  Specifications  from  the  consulting  engineers,  Messrs. 
Preece,  Cardew  &  Rider,  8,  Queen  Anne's  Gate,  Westminster,  S.W.I. ,  or 
the  city  electrical  engineer,  Mr.  T.  W.  Bloxam.     Tenders  by  April  25. 

The  New  Zealand  Public  Works  Department  invite  tenders  for  10 
single-phase  oil  transformers  for  the  Waikato  power  scheme  for  convert- 
ing three-phase  current  at  50  cycles,  the  voltage  ratio  being  50  000/11  000. 
Tenders  (with  deposit  of  £100)  by  June  28  to  the  Secretary  of  Public 
Works,  Tenders  Board,  Wellington.  Specifications  may  be  seen  at  35, 
Old  Queen-street,  S.W.I. 

The  National  Board  of  Sanitary  Works,  Buenos  Aires,  invite  tenders 
(by  June  3)  for  the  .supply  and  erection  of  plant  for  a  new  generating 
station,  including  three  375  h.p.  four-cycle  Diesel  engines  (to  run  on  crude 
petroleum)  and  three  three-phase  alternators,  each  of  250  kW,  2  200  V 
between  phases.  .50  cycles  and  power  factor  of  0-8.  Conditions,  &c.  (in 
Spanish)  at  Dcjiartment  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.I. 
The  Commercial  Secretaiy  to  H.M.  Legation  at  Belgrade  (Capt.  H. 
Murray  Harvey)  reports  that  he  has  received  an  inquii-y  from  a  local 
contractor  for  plant  for  the  electric  lighting  of  a  town  in  Serbia.  Offers 
arc  required  for  two  dynamos  of  40  kVV  each,  and  50  kilometres  of  over- 
head cable.  &c.,  for  the  supply  of  current  to  about  1  200  houses.  Name 
of  firm  may  be  obtained  from  the  Department  of  Overseas  Trade. 

Tenders  are  invited  in  connection  with  the  electrification  of  the  Cape 
Town-Simonstown  and  Durban-Pietermaritzburo  Railways,  for 
the  supply  of  turbo-altemators,  boilers,  condensing  plant,  passenger  and 
freight  locomotives,  motor  coaches  and  underframes,  motor  bogies, 
electrical  equipment  of  coaches,  sub-station  equipment  and  transformers. 
Specifications  and  forms  of  tender  from  the  High  Commissioner  for  the 
Union  of  South  Africa,  or  the  General  Manager,  .Johannesburg.  Fur- 
ther teclmical  information  can  be  obtained  from  the  consulting  engin- 
eers, Messrs.  Merz  &  McLellan,  32,  Victoria-street,  London.  S.W.I. 
Tenders  to  the  High  Commissioner  by  May  3. 

Tenders  are  also  invited  for  the  overhead  equipment  of  permanent 
way  and  overhead  transmission  lines,  switchgear  and  accessories 
and   track  bonds.     Specifications   and  forms  of  tender  from  the  High 
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Commissioner,  Trafalgar-square,  London,  W.C.,  or  from  the  General 
Managej,  Johannesburg,  and  further  technical  information  may  be 
obtained  from  the  consulting  engineers,  Messrs.  Merz  &  McLellan, 
32,  Victoria-street,  S.W.I.  Tenders  to  the  High  Commissioner  by  .June  22. 

The  recommendation  of  the  Br.4DFORD  Tramways  Committee  to  place 
a  contract  for  the  supply  of  a  hundred  steel  tramcar  tyres  with  an  Anglo- 
Belgian  firm  has  been  referred  back  by  the  C'ity  Council.  It  was  pointed 
out  that  the  tenders  from  English  firms  were  for  basic  steel,  and  the  steel 
tyres  of  the  Anglo-Belgian  firm  were  of  acid  steel.  It  was,  therefore,  felt 
that  the  matter  required  further  investigation. 

Last  week  Aberdare  Urban  Council  considered  three  tenders  for 
service  cable.  One  was  from  a  Danish  firm  at  £1.51,  another  from  a 
German  house  at  £179,  and  a  third  from  English  manufacturers  at 
£28L  It  was  decide  to  accept  the  Danish  tender,  one  member  remarking 
that  they  should  have  no  qualms  of  conscience  in  accepting  the  lowest 
tender  in  face  of  recent  disclosures  I'egarding  the  ring  among  British 
manufacturers. 

Last  week  the  Swanse.\  Electricity  Committee  considered  two  tend"rs 
for  the  supply  of  about  600  meters.  One  firm  (a  British  firm)  had  mad"  a 
purchase  of  German  meters  and  was  able  to  tender  at  a  cheaper  rate 
than  the  other  who  specified  meters  of  British  manufacture.  Some 
members  of  the  committee  favoured  the  purchase  of  the  German  meters, 
on  the  ground  that  under  the  Reparation  Act  50  per  cent,  of  the  money 
would  go  to  the  British  Government  as  indemnity.  A  motion  that  the 
offer  of  the  German-made  goods  be  not  entertained  was  lost,  it  being 
urged  that  the  opportunity  of  making  an  immense  saving  was  thus 
being  thrown  away,  and  the  matter  was  adjourned  for  further  inquiries. 

The  following  tenders  are  recommended  for  acceptance  by  Hammer- 
smith (London)  Electricity  Committee  : — Diamond  Blower  Company, 
soot-blower,  £210  ;  W.  &  D.  Conveyor  Company  (lowest  tender),  push- 
1)late  coal  conveyor,  £1  679  (three  other  tenders,  for  steel  belt  on  drag- 
link  conveyors,  and,  like  the  aecejited  tender,  not  including  means  for 
extracting  coal  from  storage  tanks,  were  received,  the  highest  being 
£2  256).  Other  tenders,  providing  for  means  of  extracting  coal  from 
tanks,  were  eight  in  number,  and  varied  from  £2  265  to  £9  270,  the 
last-mentioned  being  for  an  electric  telpher  system.  Of  these,  the 
tender  of  the  New  Conveyor  Company  at  £2  100,  tor  fixed  electric  crane 
(part  of  a  tender  at  £4  034  which  included  a  drag-link  conveyor),  is 
recommended  for  acce]jtance.  Western  Electric  Company  (lowest)  for 
three-core  cable,  £4  458,  and  six-core  cable,  £256.  (Two  other  tenders, 
highest  for  three-core  £4  875  and  for  six-core,  £271.)  Premier  Accumu- 
lator Company,  24  new  battery  cells,  £451,  removal  of  91  existing  cells 
to  new  position,  £180,  and  supply  of  91  additional  glass  bo.xes,  £153. 
Hackbridge  Cable  Company,  two  auto-transformers,  £325  each. 


Patent   Record. 


SPECIFICATIONS  PUBLISHED, 

The  following  abstract  from  some  of  the  specifications  recently  publishe(f  haue  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Complete  Specifications. 

135  856  Arter.     Grinding  and  other  machines  having  magnetic  work-holders.  (28/12/16.) 

147  564  Siemens  &   Halske  Akt.-Ges.     Receiving  arrangements  for  the  electric  de- 
tection of  fair-ways  of  ships.     (18,'9/18.) 

153  592  Western  Electric  Co.  &  Deakin.     Telephone  exchange  systems.     (28/7/20.  ) 

158  595  Filbar  Electric  Heater,  Ltd.  &  Kratt.     Electric  water-heaters.    (6/9/19.) 

158  604  Automatic  Telephone  Mfg.  Co.,  Ltd.,  &  Archer.     Electric  heating  appa- 
ratus.    (4'10/19.) 

158  640  B.T.-H.  Co.     (G.  E.  Cx>-)     Protective  devices  for  electric  apparatus. 

158  652  North  &  Allen.     Magneto-electric  machines.     (7/11/19.) 

158  654  Miller,  Miller  &  Sanders.     Electric  cable  connectors  particularly  for-  use 
with  car  lighting  dynamos  and  the  like.     (7/11/19.) 

158  655  Miller,  Miller  &  Sanders.     Electric  lamps  for  motors  and  other  vehicles. 
(7/11/19.) 

158  658  Hawkins.  Hawkins  &  Johnson.     Electric  lamp  signalling  systems.     (7/11/19.) 

158  661  WooDHEAD.     Apparatus  for  converting  tidal  energy  into  mechanical  or  elec- 
trical power.     (7/11/19.) 

158  673  ScoREY  &  Brella  Mfg.  (k>.     Electrical  testing  apparatus.     (7/11/19.) 

158  689  Twiss.     Electrical  insulators.    (10/11/19.) 

158  701  White.     (U.S.   Light   &   Heat  Corporation,)     Electric  battery  plate  pasting 
machines.     (11/11/19.) 

158  707  PicKEN  5t  RoBB.     Wireless  telegraph  receiving  systems.     (11/11/19.) 

158  720  Mullard.    Thermionic  or  oscillation  valves.    (14/1  Ut9.) 

The  bu!b  is  provided  with  a  re-entrant  portion  for  supporting  an  electrode  and  in 
which  a  sealing  lube  is  attached  to  the  said  re-entrant  portion  and  extends  outwards 
beyond  the  general  contour  of  the  bulb  whereby  the  electrode  can  be  replaced  or 
whereby  a  long  leakage  surface  is  provided  between  the  said  electrode  and  another 
electrode. 

158  721   Jensen  &  Tilney.     Electric  ignition  apparatus  for  internal-combustion  eneines. 
(14/11/19) 

153730  B.T.-H. CxD.     (G.  E.  Co.)     Electric  transformers  and  the  like.     (18/11/19.) 

158  733  Powell,  Baden-.     Primary  electric  batteries.    (20/11/19.) 

158  736  B.  T.-H.  Co.  &  Trechman.     FVotective  devices  for  alternating  current  electric 
distribution  systems.    (20/11/19.) 

158  761  B.T.-H.  Co.  &  Young.     Magneto-electric  machines.    (4/12/19.) 

158  762  Robinson&Crowther.     Electro-magnetic  wave  reception  apparatus.  (5/1  2/19. 

158  771  LuNDBERc,  Lundberg,  Lundberg  &  Pecg.     Electrical  switches.    (11/12'19.) 

158  787  Hamlyn.     Electric  lamp-holder.    (5/1/20.) 

158  788  Davies.     Means  for  driving  dynamos.     (6/1/20.) 

158  790  Adams.    Trip  mechanism  for  electric  ignition  devices  for  internal-combustion 
engines.     (12/1/20.) 

158  796  Lucas  &  Jenkins.     Electric  cables.     (7/2/20.) 

158  804  Beattie.     Devices  for  protecting  telephone,  telegraph  and  the  like  instruments 
against  lightning  or  excessive  electric  potentials.    (16/4/20.) 

1 58  809  Wilson  &  Callender's  Cable  &  Construction  Ck).     Appar;,t  js  for  extracting 
fuses  or  links  on  electric  circuits.     {U/5/20.)' 

158  812  Baker.    Thermally-actuated  electric  switch.    (23/8/20.) 

158  821  White.     (U.S.     Light     &     Heat    Corporation.)     Dynamo-electnc     machines. 
(1 1/11 '19.)    (Divided  application  on  27,938/19.) 


APPLICATIONS  FOR  PATENT?. 

August  31,    1920. 
25  065  Radio  Cqmmunication  Company  &  Scott-Taggart.     Radio  receiving  systems. 
25  066  Radio  Communication  Company  &  Scott-Taggart.     Modulation  systems  in 

radio  communication,  &c. 
25  083  Law  &  Milton.     Miners'  lamps. 
25  US  Metropolitan-Vickers    Electrical    Company    (Westinghonse    Electric  snd 

Manufacturing  Company).     Automatic  electric  substation  systems. 
25  125  Wall.     Means  for  limiting  rise  of  speed  in  a.c.  generators. 

September  1.  1920. 
25  172  Burnham.     Multi-layer  electric  coils. 

25  174  Ray  &  Vane.     Device  for  controlling  electric  signs,  signalling,  &c. 
25  177  Blackburn.     Overhead  collectors  for  electric  tramways  and  railways. 
25  187  Berry.     Electric  film  re-winders. 

25  241   iGRANic  Elec.  Co.  (Cutler  Hammer  Mfg.  Co.).     Current  regulators  for  incandes- 
cent lamps,  &c. 
25  243  New  Union  Elec.  Od.  &  Knapton.     Electric  lamps  for  kinematograph  apparatus. 
25  248  Farmer.     Contact  devices.     (10/10,'19.  U.S.). 
25  258  Moll.     Electric  rivet-heating  machine. 
25  264  Medway.     Stopping  or  slowing  electric  motors. 
25  286  Lepiney.     Incandescent  lamps. 
25  289  Clarke.     Cables. 


25  301 
25  357 
25  370 

25  378 

25  379 
25  387 

25  383 
25  390 


25  408 
25  411 
25413 
25  426 
25  438 
25  441 
25  4H 
25  445 
25  451 
25  453 
25  465 

25  487 


September  2,  l9;o. 

Healey  &  Smith.     Dynamos. 

Raney.     Automatically  reclosing  circuit  breakers 

Radio  Communication  Co.  &  Scott-Taggart.  Production  of  electrical  oscilla- 
tions by  thermionic  valves. 

Radio  Communication  Co.  &  Lea.  Production  of  electrical  oscillations  by  ther- 
mionic valves. 

French-Brewster.    Telephone  receivers. 

Price,     Converting  a.c.  into  d.c.  and  vice  versa. 

Etab.ContinsouzaSoc.  Anon.     Arc  projection  apparatus.    (19  11/19,  France 

Morris-Airey,  Shearing  &  Macrorie.    Valve  transmitters  and  receiver 

September  3.  1920 
Radio  Communication  Co.  &  Scott-Taggart.      Radio  signalling  systems. 
Pilling.     Electric  clocks,  &c. 

Taylor.     Improving  transmission  on  a.c.  systems. 
Farley.     Valves  for  wireless  systems. 

Western  Elec.  Co.     Repeaters  for  multiplex  signalling  systems. 
Doubell.     Electric  photographic  printing  machine. 
Igranic  Elec.  Co.  (Cutler  Hammer  Mfg.  Co).     Motor  controllers. 
Igranic  Elec.  Co.  (Cutler  Hammer  Mfg  Co.).     Rheostats. 
Siemens  &  Halske.  A.G.    Controlling  relays  for  wireless  telegraphy,  &c. 
B. T.-H.  Co.  (G.E.  Co.).      Glass-working  machines. 
Metropolitah-Vickers    Electrical    Co.  (Westinghouse   Elec.   &    Mfg.   Co.). 

Polarized  relay  for  controlling  rotary  converfers. 
Siemens  &  Petithory.    Number  dials  for  automatic  telephone  sy.stems. 


September  4,  1920. 
25  491   Powell.     Batteries. 
25  504  Roberts.    Telephone  instruments. 
25  534  Baker.     Rhestats  for  arc  lamps. 
25  537  Sedgwick.     Lamn  fittings. 
2o539  N\AM3DZ3  Veotschap  Electrotechnische  Industrie  vqrleen  w.  Smit  St  Co. 

Fixing  in  Euating  rings  on  shafts. 
55  542  B.T.-H.     Colnno.  Co.).     Eletric-regulating  systems. 

September  6. 
25  573  Taylor.     Providing  high  frequency  alternating  currents. 
25  576  Fitzgerald.     Trolley  poles. 
25  599  Harwood.     Trolley  heads. 

25  623  Scott  (Himmelstjerma).     Insulators  for  supporting  electric  wires,  &c. 
25  624  Radio  Communication  Co.  &  Scott-Taggart.     Electro-magnetic  wave-receiv- 
ing systems.  jj 
25  627  Bottom  &  Goldfarb.     Device  for  indicating  interruptions  in  electric  circuit.'  ^ 
25  650  Brooks.     Electric  transforming  systems  or  devices. 
25  679.  Phillips  abt.  Ges.     Field  magnets.    (6/9/19.  Germany.) 

September  7. 

25  708  Electro-DynamicConstructionCo.&Pensabene.     Dynamo-electric  machines 

25  719  Metropolitan-Vickers  .  Electrical  Co.  &  Field.  Ventilation  of  electric 
machines. 

25  720  Fotheringhame.  Compass  and  dip  for  defining  between  permanent  and  sub- 
permanent  magnetism. 

25  737  Orling.     Magnifying  changes  in  electric  currents. 

25  760  Burns.    Telephone  desk  sets. 

25  792  Akt.  Ges.  Brown,  Boveri  etCie.  Starting  polyphase  motors.  (8.9/19,  Switzer- 
land.) 

September  8. 
25  825  Stevens.    Accumulators. 

25  833  Hammonds  &  Wagg.     Electric  cooking  appliances. 
25  872  Atkins.     Battery  charging  switch. 
25  837  MosELEY.     Electric  gramophones. 
25  888  B.T.-H.  Co.  (G.E.  Co.).    Arcweldingcompositions. 
25  889  MacGregor  &  Wass.     Electric  cutting  machines. 
25  890  Western  Electric  Co.  &  Nash.     Method  of  jointing  cables. 
25  918  Pemberton  Billing.     Weight  actuated  dynamo  driving. 

September  9. 
25  956  Merton.    Telephone  call  meter  carrier. 
25  962  RoTTENBURG.     Electric  lamps  for  motor  cars,  &c. 
25  965  Davey.     Operating  electrodes  of  electric  furnaces. 

25  967  ScHAEFFER.     Operating    luminous    electric     discharge     lamps,     &c.     (9/9/19, 

Germany.) 

26  977  Kremenezky.     Electrolytic  rectifier  cell. 

25  999  GouiN  &  RoESEL  .     Alkaline  storage  batteries.     (10/9/19,  France.) 

25  007  Dutt.     Method  for  generating  electricity. 

26  008  Dutt.    (Conversion  of  latent  heat  into  electricity. 

September  10.    I 
26  035  Electric  Control,  Ltd.,  &  Fisher.     Switches.  &c. 
26  036  Creed  &  Carpenter.     Electro-magnetic  apparatus. 
26  043  Tucker  &  Line.     Mounting  clips  for  switchgear. 
26  044  Tucker  &  Line.     Contacts  for  switches. 
26  050  Gunstone.     High  tension  transformers. 
26  057  Dutt,     Conversion  of  latent  heat  into  electricity. 
26  075  VoN  Schlegell.    Construction  and  regulation  of  electric  arcs. 
26  104  United  Alkali  Co.  (Barker).    Electrolytic  cells  from  production  of  chlorates,  &c. 
26  113  Richards.     Electric  ignition. 

September  1 1. 
26  117  Taylor.     Electric  power  transmission. 
26 148  Metropolitan-Vickers   Electrical  C^.   &   Gowan   &   Miller.     Control   of 

electric  motors. 
26  154  B.  T.-H.  Co.  &  Young.     Magneto-electric  machines. 
26  156  CoMPAGNiE  Generale  Electrique.    Starting  synchronised  motors.     (20/9/19, 

France.) 
26  173  La  Pichardais.     In:ande5;ent  lamp  socket.    (12  9,19.  France.) 
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Companies'    Reports*    &c. 

The  recent  issue  of  £500  Ollit  8  ])^r  cent,  tive-year  seeurod  and  (guaran- 
teed notes  of  the  C'estkal  Klectiuc  Supply  ('ompanv,  Ltd.,  was  over- 
subserih.'^d. 

The  Uiroetors  of  th<'  KK\i>iN(i  Electkic  Suppi-v  Comh.\nv,  lyrn.. 
have  doilared  a  dividend  of  t  \K-r  cent,  on  the  ordinary  shares  for  the 
past  year. 

Tho  direetors  of  the  (;o>{suhd.vted  Sic.s'al  Company,  Ltd.,  liavo 
deelaivd  an  interim  dividend  for  the  half-year  tu  Fob.  IGth  on  prefcr- 
enee  shares  at  the  rat.'  of  (i  pjr  e;-nt.,  less  ta.K. 

The  foUowinj!  companies  will  bo  .stkuck  OFF  THE  Register  of  Joint 
Stock  Co.mpanii:^;  unless  cause  to  the  contrary  is  shown  before  June  29  : 
(Colston  I'llcctric-rtl  Works.  Globe  Associated  Cable  and  Telegraphic 
S.-rvices.  Stol/.  Electrophone  Company  (I'JKi). 

The  directors  of  the  Inuo-Rukopbas  TBLEaRAPH  Company,  Ltd., 
have  declared  a  final  divid-nd  for  U)2<)  of  il  2s.  (id.  p/r  share  (making  7 
pi'r  cent,  for  the  year),  and  a  distribution  from  equalisation  of  dividends 
fund  of  l.lj.  ))er  share,  l).)tli  tax  free  (making  10  p?r  cent,  for  the  year), 
payable  on  Jlay  2.     In  lOl'J  the  distribution  was  the  same. 

The  net  profit  of  the  Ba.stian  Meter  Compa.ny,  Ltd..  for  1920  was 
f-t.j.5,  and,  with  £5S9  brought  forward,  the  total  was  £1  044.  The  direc- 
tors  recommend  payment  of  the  G  per  cent,  dividend  on  the  cumulative 
preference  shares,  and  aho  a  dividend  of  6  per  cent,  on  the  ordinary 
shares  for  the  year,  caiTying  fonvard  £328. 

The  Submarine  Cables  Trust  invite  tenders  from  holders  of  certifi- 
cates to  be  redeemed  out  of  surplus  income  at  a  price  not  exceeding 
£120  par  certificate.  Hold'-rs  de.sirou3  of  surrendering  their  certificates 
should  communicate  with  the  Secretary,  Mr.  Sidney  Collett,  Electra 
House,  Finsbury  Pavement,  E.C.2,  stating  the  lowest  price  they  are 
willing  to  accept. 

The  receipts  of  the  Cuba  Sue.marine  Telegraph  Company.  Ltd.,  for 
1920  were  £81  .'542  and  the  expenses  £,'!4  284.  After  providing  £7  003 
for  income  tax  a:ul  adding  difference  in  exchange  (£17  Oil)  and  £21  150 
lirought  forward,  tho  total  is  £78  957.  \  sum  of  £15  000  has  been  placed 
to  general  reserve,  £17  (ill  to  ros'.Tve  against  loss  on  investments,  and 
£2  500  to  pension  fund.  The  directors  recommend  a  final  dividend  at 
5  per  cent,  on  the  ordinary  shares,  making  5  per  cent,  for  year,  and  a 
bonus  of  49.  per  share  (tax  free),  carrying  forward  £2()  045.  The  total 
cost  of  work  on  cables  during  year  has  been  £24  542,  which  has  been 
cliarged  to  reserve  fund. 

Meetings  of  the  shareholders  of  W.  H.  Dorman  &  Company,  Ltd., 
have  authorised  an  iucrea.se  of  the  borrowing  powere  and  an  issue  of 
(h-binturc  stock.  The  chairman  and  managing  director  (Mr.  Walter 
Hadclcin)  gave  ,an  outline  of  the  progress  of  the  company,  of  the  work  in 
hand,  &c.  He  explained  that  delay  had  been  caused  in  completing  their 
new  building  by  shortage  of  labour  and  of  steel  and  other  supplies,  but 
they  had  progressed  slowly  to  a  stage  that  would  enable  them  in  a  few 
months  to  take  possession  of  a  small  section.  Its  completion  as  a  whole 
was  being  delayed  until  late  in  the  autumn  because  they  could  not  get 
from  the  public  supply  of  the  Stafford  Corporation  the  necessary  elec- 
tric power,  whieh'^in  their  turn,  they  were  unable  to  supply  by  reason 
of  the  delays  in  the  extension  of  their  generating  plant. 

l\The  gross  profit  of  the  Urban  Electric  Supply  .Company*,  Ltd. 
for  1920  was  £90  979,  compared  with  £59  825  in  1919,  and  after  deducting 
expenses  the  balance  is  £80  685.  Interest,  debenture  stock  redemption 
and  income  tax  absorb  £00  845.  leaving,  together  with  £1  323  brought 
forward,  a  balance  of  £27  163.  The  directors  have  placed  £25  000  to 
i-e.serve  for  d.'preciation  and  carried  forward  the  balance,  £2  163,  as 
they  feel  that,  despite  the  substantially  improved  results  shown,  they 
are  not  yet  in  a  position  to  recoiuiuend  the  resumption  of  a  dividend 
on  the  cumulative  preference  shares,  the  whole  of  the  cash  resources 
being  still  required  to  meet  current  needs.  The  aggregate  load  con- 
nected to  the  thirteen  undertakingsof  the  Company  is  46.882  kW  against 
43  299  kVV  in  1919,  and  39  503  k\V  in  1918.  .Mr.  H.  Tudor  Crosthwaite 
has  been  appiinted  a  director. 

It  is  announced  by  the  Eastern  Exten.sion,  Australasia  .and 
China  Telegraph  Company,  Ltd..  that  owing  to  unavoidable  delays 
in  obtaining  the  necessary  returns  from  foreign  stations  and  administra- 
tions, it  will  be  impossible  to  issue  the  audited  accounts  and  balance 
sheet  for  the  year  ended  Dec.  31,  1920,  in  time  to  allow  of  the  annual 
general  meeting  being  held  in  the  present  month,  but  the  directore  will 
convene  the  meeting  as  soon  as  the  full  accounts  can  be  submitted.  The 
directors  have,  however,  decided  to  pay  on  the  14th  May  next  a  final 
ilividend  on  the  old  shares  of  2i  per  cnt.  (tax  free),  making  the  distribu- 
tion for  the  j-car  1920  ten  per  cent.,  tax  free,  the  same  rate  as  was  paid 
for  the  previous  year.  The  share  register  will  be  closed  from  the  6th  to 
th>  13th  May  inclusive. 

The  E.astern  Telegraph  Company',  Ltd.,  announce  that,  owing  to 
unavoidable  delays  in  obtaining  the  necessary  returns  from  foreign 
stations  and  administrations  it  will  be  impossible  to  issue  the  audited 
accounts  and  balance  sheet  for  the  year  ended  31st  Dec,  1920,  in  time 
t.i  allow  of  the  annual  general  meeting  being  held  in  the  present  month, 
but  the  directors  will  convene  the  meeting  as  soon  as  the  full  accounts 
can  be  submitted.  The  directors  have  decided  to  pay  on  14th  prox.  a 
fi  lal  dividend  for  the  year  of  2\  per  cent.,  tax  free,  on  the  ordinary  stock, 
making  the  distribution  for  1920  ten  per  cent.,  tax  free,  on  that  stock, 
tlie  same  rate  as  was  paid  for  the  previous  year.  The  usual  distribution 
at  the  rate  of  3^  per  cent,  psr  annum  (less  tax)  on  the  preference  stock 
for  the  first  quarter  of  1921  will  be  paid  on  the  same  date.     The  transfer 


books  of  the  ordinary  stock  and  shares  will  bo  closed  from  the  28th  inst. 
to  5th  May  inclusive. 

The  Comi)anv  also  announce  the  payment  by  warrants  on  the  3<)th  inst. 
of  interest  forthe  half-year  ending  '30th  April  on  their  four  per  cent, 
mortgage  debent  ure  stock.  Tho  transfer  books  of  the  stock  will  be  closed 
from  the  25th  to  29tli  April  inclusive. 

Mr.  VV.  J.  New,  who  presided  ov(^r  the  recent  meeting  of  the  Melton 
.MowiiKAY'  Electric  Light  (Company,  Ltd.,  stated  that  tho  connected 
load  had  increased  from  1  084  to  1  2S9  k\V,  and  during  the  past  year 
an  additional  300  kW  turbo-generating  set  had  been  added,  together 
with  a  Bab;'ock  &  Wilcox  boiler.  The  gro.ss  profit  was  £5  092,  against 
£3  110  in  1919,  and  they  were  paying  a  dividend  of  8  jwr  cent.  aft<;r 
placing  £1  009  to  reserve,  and  £1  000  to  renewal  of  plant  account,  a 
balance  of  £529  biing  carried  forward.  He  said  that  in  the  past  tho 
altitude  of  the  Board  of  Trade  to  elec-trical  undertakings  had  been  marked 
by  a  spirit  of  obstruction  rather  than  encouragement.  It  was  a  signal 
iiistance  of  the  blighthig  effect  of  ( Jovernment  interfere,ncc  with  industrial 
enterprise.  With  labmir,  coal  an<l  all  other  requisites  costing  double  or 
treble  what  they  did  in  normal  times  it  had  only  been  after  a  severe 
slruggle  that  some  increase  in  the  maximum  prices  allowable  under 
th"ir  provisional  orders  had  been  conceded.  With  an  increase  of  16  per 
c  'nt.  in  output  their  expenses  on  coal  and  wages  had  gone  up  160  per 
c?nt.,  and  it  was  only  because  of  the  increase  allowed  they  were  able  to 
show  a  profit  a  concern  of  that  sort  should  expect. 

The  report  of  the  directors  of  the  English  Electric  Company,  Ltd., 
for  the  year  ended  Dee.  31  last  states  that,  after  writing  down  stocks  on 
a  conservative  basis  to  correspond  with  present  values,  the  balance  to 
credit  of  profit  and  loss  account  (including  £45  302  brought  for«-ard) 
is  £312  238.  Deducting  debentun^  interest  and  trustees'  fees  (£.54  275), 
interest  and  discount  (£H4  008),  the  year's  dividend  on  the  6  i)er  cent, 
preference  shares  (£41  914),  the  balance  is  £131  441.  The  directors  pro- 
])ose  payment  of  a  dividend  on  the  ordinary  shares  at  the  rate  of  8  per- 
cent, per  annum  (less  tax),  which  will  absorb  £85  205,  and  to  carry  for- 
ward the  balance  of  £46  236. 

Certain  dividends  receivable  from  subsidiary  companies  (including  the 
realised  profit  on  the  sale  of  certain  assets)  have  been,  in  part,  applied 
in  writing  off  the  entire  expenses  of,  and  discount  on.  the  reci'nt  note 
issue,  as  well  as  reserving  for  the  whole  of  the  premium  due  on  repaj-- 
ment.  and  in  adding  a  further  £25  000  to  the  capital  reserve  account. 
In  view  of  the  uncertainties  of  the  present  position  of  trade  throughout 
the  world,  the  directors  have  considered  it  prudent  to  utilise  these  re- 
sources in  the  manner  indicated.  In  order  to  replace  exi>enditure  in- 
curred in  the  purchase  of  the  Stafford  Works  and  stocks,  and  for  other 
purposes,  the  company  issued  in  November  last  £1  250  000  8  per  cent, 
six-year  secured  notes.  Ten  per  cent,  of  the  proceeds  of  the  issue  was 
received  prior  to  Dec.  31,  1920,  and  included  in  the  accounts  for  1920. 
The  balance  of  £1  100  000  has  been  received  since  that  date,  and  will 
appear  in  next  year's  balance-sheet.  Further  progress  in  completing 
the  amalgamation  of  the  various  undertakings  controlled  by  the  com])any 
has  been  made.  The  properties  of  the  Coventry  Ordnance  Works  and 
Willans  &  Robinson  have  been  leased  to  the  company,  and  arrangements 
are  now  in  progress  for  winding  up  the  Phrenix  Dynamo  Mfg.  Company 
and  the  United  Electric  Car  Company.  The  directors  are  confident  that 
this  consolidation  will  facilitate  control,  and  result  in  effecting  greater 
economy  in  administration. 

New  Companies. 

The  following  list  is  compiled  from  information  supplied  by  Messrs. 
Jordan  &  Sons,  Ltd.,  company  registration  agents,  Chancery-lane, 
London,  W.C.2  :— 

BRITISH  SANGAMO  COMPANY,  LTD.  (174  133).— Reg.  April  9,  capital 
£10  000  in  £1  shares,  to  carry  on  the  bu.siness  of  mechanical,  electrical 
and  general  engineers.  Subscribers  :  J.  Bunn  and  R.  C.  Lanphier 
(both  of  Illinois,  U.S..\.)  and  S.  B.  Rogera  (Great  Eastern  Hotel, 
E.<_'.  3).      Privat"  company. 

C.  T.  BRISCOE  &  SON.  LTD.  (173  926) — Reg.  March  29,  capital 
£5.000  in  £1  shares,  to  acquire  and  carry  on  business  of  electrical  engineers 
and  contractors.  Directors  :  C.  T.  Briscoe  (Garlster,  Second-avenue, 
South  Shore,  Blackpool),  A.  E.  Briscoe  and  G.  H.  Officer.  (Private 
company.) 

CAFFIN  St  COMPANY,  LTD.  (173  927)— Reg.  March  29,  capital 
£25  00)  in  £1  ordinary  shares,  to  carry  on  business  of  railway,  electrical, 
mechanical  and  general  contractors  and  engineers.  Directors  :  J.  R. 
Ling  and  H.  .\.  Caffin.  Reg.  ofiSce :  25,  Craven-street,  Strand,  W.C. 
(Private  comjiany. ) 

R.G.  COMPANY.  LTD.  (173  555.) — Reg.  March  7,  capital  £125  in  6d. 
shares,  to  acquire  and  carry  on  business  of  electrical  and  mechanical 
engineers.  Directoi-s  :  C.  A.  Newton,  F.  Nev/ton,  R.  Newton,  H. 
Newton  and  H.  B.  Ray.     Reg.  office  :   21,  Market-place,  Derby. 

SURRSY  MOTOR  ENGINEERING  -WORKS,  LTD.  ( 173  735).— Reg- 
Marcli  10.  ('ai)ital  £5  001)  in  £1  shares,  to  carry  on  business  of  motor, 
aaricultural,  electrical  and  general  engineers.  Directors  :  W.  A.  Wallis 
and  H.  S.  Whitmore.     Reg.  office  ;  Station  RoadEast,  Oxted,  Surrey. 

J.  TRAVIS.  LTD.  ( 174  015).— Reg.  April  2,  capital  £3  000  in  £1 
shares,  to  carrv  on  the  business  of  mechanical,,  electrical  and  genera* 
engineers.  Diri?ctors  :  J.  Travis  and  C.  Lees.  Private  company 
Reg.  office  :  8.  .Mile-street,  Burslem,  Stoke-on-Trent. 

H.  B.  WHITE  &  COMPANY,  LTD.  (173  990).— Reg.  April  1.  Capita! 
£2  .500  in  £1  shares,  to  carry  on  business  of  mechanical,  electrical  and 
motor  engineers.  Directors":  H.  B.  White  and  W.  Benny.  Private 
company.     Reg.  office  :  16,  John  Dalton-street,  Manchester. 
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Benn  Brothers  Joarnals. 


Some  Features  of  the  Current  Issues. 

"  The    Cabinet     Maker "  :      "  Retail    Furnishers'    Advertising  "  ; 
"  Furniture  for  Children  "  ;   and  "  Design  and  Tradition." 

"  Chemical  Age  "  :  "  British  Mission  to  German  Chemical  Factories  : 
Official  Report  "  ;  "  Technical  Records  of  Explosives  Supply  :  Denitra- 
tion  of  Spent  Acids  "  ;   and  "  Early  Chemistry  at  Oxford." 

"  Farm  and  Home  "  :  "  Failure  of  State  Farming  "  ;  "  Potato 
Problems  "  ;  and  "  Concrete  for  Farm  Buildings." 

"  The  Fruit-Grower  "  :  "  Packing  and  Marketing  of  Carnations  "  : 
"  Fruit  and  Vegetable  Imports  "  ;   and  "  Ex-Service  Men  on  the  Land." 

"  Gardening  Illustrated  "  :  "  Spraying  (illustrated)  "  ;  "  Fruit 
Blossom  "  ;    and  "  Chrysanthemums  on  Walls." 

"  The  Gas  World  "  :  "  Paints  and  Painting  "  ;  "  The  Gas  Mantle 
Industry  as  a  Key  Industry  "  ;  "  Board  of  Trade  Inquiry  as  to  Merits 
in  Coal  Gas." 

"  Hardware  Trade  Journal "  :  "  Failure  of  Metals  from  Internal 
Stress  "  ;  "  Appliances  Used  in  Bee-Keeping  "  ;  and  "  The  Export 
Outlook." 

"  Aeronautics  "  :  "  The  Design  of  Long  Struts  Exposed  to  the  Air," 
by  John  Case  ;  "  Flying  Boat  Construction,"  by  D.  Nicholson  ;  and 
"  The  Helicopter,"  by  M.  A.  S.  Riach. 


Forty  Years  Ago. 

(The  Electeician,  April  23,  1881.) 

Electric  Light  at  Amsterdam. — The  Continent  is  ahead  of  us 
in  employing  the  electric  light  inside  theatres.  The  proprietors  of 
Carre's  Circus  illumine  their  proceedings  every  evening  by  means  of  its 
powerful  rays. 

L'Electricien. — We  have  at  last  received  the  first  number  of  this 
long-promised  paper,  and  now  that  it  has  appeai-ed  we  do  not  find 
much  that  is  new  in  it.  We  must  confess  to  having  thought  that 
electrical  science  was  sufficiently  represented  in  France  by  our  con- 
temporaries U EleclriciU  and  La  Lumiire  Electrlqiie.  We  fear  that 
this  multiplication  of  electrical  journals,  so  far  from  assisting  the  student, 
will  only  embarrass  and  discourage  him. 

Society  of  Telegraph  Engineers  and  Electricians. — We  have 
received  a  copy  of  the  "  Journal,"  No.  35,  Vol.  X.,  for  March,  and  amongst 
the  contents  are  : — Mr.  Heavisides'  Paper  on  ''  Induction  and  the 
Telephone,"  Mr.  Adams's  Paper  on  "  Earth  Curi-ents,"  and  an  original 
communication  from  Mr.  J.  T.  Wilmot  on  a  "'  Manual  Translator," 
and  an  "  Automatic  Double  Current  Translator."  Besides  these  there 
are  abstracts  of  Papers  in  foreign  publications.  The  number  also 
contains  a  revised  list  of  members,  which  shows  a  total  of  981,  composed 
of  honorary  members,  4;  foreign  members,  1.52;  members,  339; 
associates,  47.5  ;  students,  11. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  April  19, 

Copper —  Price.  Inc.            Dec. 

Best  selected per  ton  £71     0     0  lOs.               — 

Electro  Wire  bars      ...       „  £74     0     0  —                — 

H.C.  wire,  basis    per  lb.  Os.  lljd.  —                — 

Sheet „  Is.  Oid.  —                 — 

Phosphor  Bronze  Wire  (Telephone) — 
Phosphor-bronze 

wire,  basis    „  Is.     3id.  —                 — 

Brass  60/40— 

Rod,  basis    Os.     8Jd.  —                 — 

Sheet,  basis „  Is.     Id.  —                 — 

Wire,  basis  „  Is.     Id.  —                — 

Pig  Iron — ■ 

Cleveland  Warrants    .    per  ton  £0     5     0  —                 — 
Galvanised         steel 

wire,basis  8  SWG           „  £26     0     0  —                — 

Lead  Pig — 

English     £22     5     0  —                  — 

Foreign  or  Colonial £20  12     6  —             2s.     6d. 

Tin- 
Ingot £169     5     0  £6     0    0        — 

Wire,  basis  per  lb.  2s.     4d.  Os.       |d.         — 


Copper  Sulphate. — Per  ton  £32  10s. 
Boric  Acid    (Crystals). — Per    ton 

£69. 
Sodium  Bichromate. — Per  lb.  7Jd. 
Sodium  Chlorate. — Per  lb.  5d. 


Salammoniac. — Per  cwt.  753. -70s. 
Sulphur  (Flowers).— Ton  £13  10s. 
,,      (Roll-Brimstone). — Per  ton 
£12  10s. 
Sulphuric    Acid    (Pyrites,   168)". — 
Per  ton,  £9  173.  6d. 
Rubber. — Para  fine,  lid.;  plantation  1st  latex,  11  Jd.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  ths  rubber  prices  by  W.T.Henley's  Telegraph  Works  Co.,  L'd. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Elegtrician  "  are  si  8,  Boniverie  Street,  London,  E.C.  4.  Telegrams  : 
Benbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  line.!). 

The  subscription  to  "The  Electrician"  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abr  lad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  sho"ld  be  received  on  the  Friday  preceding  date 
of  publication. 


Arrangements  for  the  Week. 

FRIDAY,  April  22nd  (today). 

Physical  Society. 
5  p.m.  At  the  Imperial  College  of  Science,  S.  Kensington,  London, 
S.W.  Papers  on  "  The  Effect  of  Viscosity  on  the  Flow  Through 
an  Orifice,"  by  Mr.  W.  N.  Bond  ;  "  The  Viscosity  of  Water  at 
Low  Rates  of  Shear,"  by  Dr.  A.  Griffiths  anS  Constance  H. 
Griffiths  ;  "  A  Method  of  Measuring  Frequencies,"  by  Mr.  G.  F. 
Partridge  and  Mr.  B.  S.  Smith. 

Institution  of  Mechanical  Engineers. 
6p.m.     At  Storey's-gate,  London,  S.W.     Paper  on  "Limit  Gaug- 
ing," by  Sir  Richard  T.  Glazebrook,  K.C.B.,  F.R.S. 

Institution  of  Electrical  Engineers. — Students'  Section. 
6.30  p.m.     At  Finsbury  Technical  College,  Leonard-street,  London, 
E.C.     Paper   on    "  Searchlights    as    Used   for   Coast    Defence 
Work,"  by  Mr.  R.  C.  Hawkins. 

Technical  Inspection  Association. 
7.30  p.m.     At   the   Royal   Society   of   Arts,   Jolm-street,   Adelphi, 
London,  W.C.     Lecture  on  "  Physical  Properties  of  Clay,"  by 
Mr.  A.  S.  E.  Ackermann. 

Junior  Institution  of  Engineers. 
S  p.m.     At  Caxton  Hall,  London,  S.W.     Lecturette  on  "  Construc- 
tion and  Working  of  Marine  Water-tight  Doors,"  by  Mr.  H.  P. 
H.  Anderson. 

Finsbury  Technical  College  Old  Students'  Association. 
S  p.m.     At  Anderton's  Hotel,  Fleet-street,  London,  E.C.     Annual 
Smoking  Concert. 

Royal  Institution. 
9  p.m.     At  Albemarle-street,  London,  W.     Discourse  on  "  Electro- 
SjTithesis  in  Organic  Chemistry,"  by  Sir  James  Walker,  F.B.S. 

MONDAY.  April  25th. 

Electrical  Trades  Benevolent  Institution. 

2.30  p.m.     At    the    Cable    Makere'    Association,    Sardinia    House, 

Sardinia-street,  London,  W.C.     Annual  General  Meeting. 

Institution  of  Electrical  Engineers. — Informal  Meeting. 
7  p.m.     At  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn- 
buildings,     London,  W.C.     Discussion    on     "  Engineering    in 
Russia,"  opened  by  Mr.  C.  L.  Lipman. 

In-Stitution  of  Electrical  Engineers. — Liverpool  Sub- 
Section  of  the  North-Western  Centre. 
7.15  p.m.     At    St.    George's    Restaurant,    5,    Redcross-street,    St. 
George's-crescent,     James-street,     Liverpool.     Second  Annual 
General  Meeting,  followed  by  a  Smoking  Concert. 

Royal  Society  of  Arts. 
S  p.m.     At  John-street,  London,  W.C.     Cantor  Lecture  on  "  Re- 
cent Applications  of  Spectroscope  and  of  the  Spectrophoto- 
meter to  Science  and  Industry,"  by  Dr.  S.  J.  Lewis  (Lecture 
IIL). 

TUESDAY,  April  26th. 

Institution  of  Electrical  Engineers. — N.  Midland  Section. 
7  p.m.     At  the  Hotel  Metropole,  Leeds.     Annual  General  Meeting. 

Illuminating  Engineering  Society. 
S  p.m.     At  the  Royal  Society  of  Arts,  John-street,  London,  W.C. 
Discussion  on  "  Ship-Lighting,  in  Relation  to  Comfort,  Safety 
and  Efficiency,"  opened  by  Mr.  W.  J.  Jones. 

WEDNESDAY,  April  27th. 

University  of  London. 

5  p. III.     At  University  College,  Gower-street,  London,  W.C.    Lecture 

on  "  Wireless  Telegraphy  and  Telephony  by  Continuous  Waves," 
by  Prof.  J.  A.  Fleming, 'F.R.S.  (Lecture  I."). 

Institution  of  Railway  and  Signal  Engineers. 

6  p.m.     AtMidlandGrandHotel.St.Pancras,  London,  N.W.     Paper 

on  "  Magnetic  Storms,  Their  Effects  upon  Railway  Signal  and 
Telegraph  Apparatus,"  by  Mr.  W.  J.  Thorrowgood. 
Institute  of  Physics. 

6  p.m.     At  the  Institution  of  CivU  Engineers,  Gt.  George-street, 

London,    S.W.     Public    Inaugural   Meeting.     Address    by   Sir 
J.  J.  Thomson,  CM.,  F.R.S. 
Institution  of  Electrical  Engineers. — South  Midland  Centre. 

7  p.m.     At  the  University,  Edmund-street,  Birmingham.     Annual 

General  Meeting  and  Paper  on  "  Magnetos  for  Ignition  Pur- 
poses in  Internal  Combustion  Engines,"  by  Mr.  E.  A.  Watson. 

Liverpool  Engineering  Society. 
S  p.m.     At    the     Royal    Institution,     Colquitt-street,     Liverpool. 
Annual  General  Meeting. 

THURSDAY,  April  28th. 

Institution  of  Electrical  Engineers. 
ti  p.m.  At  the  Institution  of  Civil  Engineers,  Gt.  George-street, 
London,  S.W.  Discussion  on  "  Tariffs,"  Papers  on  "  Elec- 
tricity Supply — Present  Conditions  and  the  Hopkinson  Prin- 
ciples," by  Mr.  J.  R.  Blaikie,  and  "  Multi-Part  Tariffs  for 
Domestic  Electricity  Supply,"  by  Mr.  J.  Vf .  Beauchamp. 
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Notes. 


A  Second  Joint  Electricity  Authority. 

The  Electricity  Comiui.ssioners  are  to  be  congratulated 
upon  the  promptitude  witli  which  they  are  publishing  the 
results  of  their  enquiries  into  the  various  electricity  schemes. 
For  the  publication  of  the  Mersey  decision  last  week  has  been 
quickly  followed  by  a  similar  document  relating  to  the  North 
Wales  and  Chester  Electricity  District.  The  latter  discloses 
some  important  differences  from  the  former.  Instead  of 
conferring  all  the  powers  upon  a  Joint  Electricity  Authority, 
it  is  proposed  in  North  Wales  that  the  North  Wales  Power 
and  Traction  Company  should  have  authority  to  supply 
energy  in  bulk  to  the  whole  district,  but  should  only  have  some 
of  the  powers  of  a  Joint  Authority.  That  is,  the  North 
Wales  Joint  Authority  will  supervise  and  act  as  consultant 
iu  the  development  and  co-ordination  of  supply  by  the  Company 
and  other  authorised  undertakers  in  the  area,  more  particularly 
in  regard  to  the  provision  of  di.stribution  to  those  places  at 
present  without  supply.  The  existing  right  of  local  authorities 
or  companies  to  apply  for  special  orders  to  establish  local 
distribution  undertakings  is  preserved.  On  the  other  hand, 
the  Joint  Authority  is  obliged  to  submit  schemes  for  i>lectricity 
supply  to  undeveloped  areas  within  their  district  witliin  two 
years. 


Wales  Company  and  the  Aluminium  Corporation,  which  owns 
the  Dolgarrog  hydro-electric  works,  must  be  such  as  to 
safeguard  the  power  supply  therefrom.  The  Company 
must  obtain  any  further  statutory  ]Dowers  that  may  be 
necessary  to  this  end  and  it  must  also  satisfy  the  Commissioners 
as  to  its  ability  to  raise  the  capital  required  for  carrying  out 
the  proposals.  The  result  proves  the  Commis.sioners  to  be 
open  minded,  to  be  unpermeated,  as  has  been  stated  in  some 
quarters,  with  fixed  views  on  either  private  or  municipal 
trading  and  genuinely  desirous  of  doing  what  is  best  for 
electricity  supply  in  each  particular  district. 


Reasons  for  the  Commissioners'  Decision. 

We  arc  not  surprised  to  see  that  the  technical  scheme  of 
the  North  Wales  Power  Company  has  been  preferred  to  the 
Municipal  project.  'This  Company  is  already  supplying 
power  in  bulk  to  a  number  of  undertakers,  it  has  a  large 
reserve  of  undeveloped  water  power  at  its  disposal,  and  its 
proposals  covered  the  whole  area  more  adequately  than  did 
those  of  the  rival  scheme.  The  Commissioners  also  think 
it  would  be  impracticable  to  operate  low-fall  water-power 
stations  on  the  Dee  as  suggested  by  Chester  Corfioratiou, 
especially  as  such  development  would  necessitate  a  stand-by 
steam  plant.  This  decision  renders  the  erection  of  a  coal- 
fired  station  on  the  Dee  estuary  unnecessary.  The 
•Commissioners  insist  thatthe    agreement  between  the  North 


Patents,  Designs  and  Trade  Marks  in  1920. 

To  the  ordinary  layman  the  Annual  Report  of  the  Comp- 
troller-General of  Patents  must  be  dismal  reading,  con- 
taining as  it  does  nothing  but  a  summary  of  the  activities  of 
the  Patent  Office  during  the  past  year,  together  with  statistics 
giving  the  number  of  applications  for  jjatents,  designs  and 
trade  marks,  a  record  of  the  receipts  and  expenditure  and  such 
like  indigestible  stuff.  Though  the  Report  might  easily  be 
made  more  attractive  (and  is,  we  think,  now  less  attractive 
than  it  ever  was)  it  will,  as  a  record  of  the  progress  of  human 
skill  and  invention,  be  perused  with  some  interest  by  readers 
of  The  Electric'I-AN.  It  a23pears  that  there  was  a  substantial 
increase  in  the  work  of  the  office  during  1920,  the  number  of 
patent  applications  being  a  record — 36  672 — or  an  increase  of 
3  819  over  the  previous  year,  while  of  complete  specifications 
there  were  21  796,  an  increase  of  2  874.  There  was  also  a 
noticeable  addition  to  the  number  of  complete  specifications 
filed  on  application,  but  this  was  mainly  due  to  "  Convention  " 
ajjplications  made  under  the  extension  of  time  granted  by  the 
Peace  Treaties  and  the  Berne  agreement  of  June  30  last.  The 
applications  for  patents  by  women  numbered  311,  compared 
with  306  in  1919,  but  as  usual  we  are  not  told  what  branch  or 
branches  of  industry  or  inventive  skill  is  patronised  by  the  fair 
sex.  Of  the  196  requests  for  licences  of  right,  made  under 
Sec.  2  of  the  1919  Patents  Act,  176  were  granted,  four  with- 
drawn and  the  remainder  are  pending.  Applications  for  an 
extension  of  the  term  of  27  patents  were  made,  and  of  these, 
four  Were  granted,  one  was  refused,  one  was  allowed  to  stand 
over  and  three  are  pending. 
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Life  of  Patents  and  Fees. 

It  is  curious  to  see  that  of  the  patents  sealed  in  1905  only 
30  or  0-2  per  cent,  were  kept  in  force  by  the  payment  of  renewal 
fees  ;  the  number  of  the  1906  patents  in  force  was  227  or  1-4  per 
cent.,  and  of  those  of  1907  the  number  was  1  175  or  7-5  per 
cent.,  while  of  those  granted  in  1913  only  4  916  or  29-9  per  cent. 
were  kejjt  in  force  until  the  end  of  the  eighth  year.  This 
clearly  proves  that  a  very  high  jjercentage  of  patents  are  allowed 
to  lapse  before  half  their  normal  period  has  expired,  and  shows 
what  a  large  number  of  inventions  are  allowed  to  lapse  owing 
to  the  high  fees  demanded.  AVe  notice  that  the  total  receipts 
of  the  Patent  Office  for  the  past  year  were  £487  542,  and  after 
meeting  aU  expenses  there  was  a  surplus  of  £80  507.  Though 
we  desire  to  see  ordinary  Government  departments  self- 
supporting  we  think  that  nothing  more  should  be  demanded 
of  the  Patent  Office  and  any  balance  on  the  year's  operations 
should  be  applied  in  the  reduction  of  the  fees  payable  by 
patentees.  This  surplus  is  really  a  tax  upon  poor  patentees, 
and  is  a  clog  upon  progress  and  industrial  development. 


The  Efificiency  of  Telephone  Instruments. 

So  much  attention  is  paid  by  the  commercial  and  technical 
communities  at  the  present  time  to  what  may  be  called  the 
human  factor  in  telephone  operation  that  the  important 
allied  question  of  how  far  the  electrical  efficiency  of  the 
apparatus  used  can  be  improved  is  often  lost  sight  of.  More 
attention,  however,  might  well  be  paid  to  this  point,  as  it  is 
obvious  from  Papers  such  as  that  read  recently  by  Sir  William 
Noble  before  the  Institution  of  Electrical  Engineers  that 
finality  in  speech  transmission  has  by  no  means  yet  been 
reached.  In  this  matter  the  French  authorities  seem  to  have 
taken  the  lead,  if  an  account  of  some  instruments  and  apparatus 
used  in  testing  subscribers'  telephone  equipment  which  was 
recently  given  in  the  "  Annales  des  Postes,  Telegraphes 
and  Telephones"  by  MM.  G.  Valensi  and  Palhols,  is  anything 
to  go  by.  In  these  tests  the  standard  testing  circuit  consists 
of  a  solid  back  transmitter,  300  0  line,  supervisory  relay. 
Western  repeater  and  30  miles  of  standard  cable.  These 
secondary  standards  were  checked  every  six  months  against 
primary  standards,  which,  in  their  turn,  had  been  checked 
in  1919  and  in  1920  against  the  British  Post  Office  standards. 
Further  to  standardise  the  measurements,  the  American  and 
British  standard  one  mile  cable  was  used.  This  with  a 
frequency  of  800  has  a -resistance  of  88  0,  a  capacity  of  0-054 
microfarads,  an  attenuation  constant  of  0-106,  while  the  value 
of  Z  was  571  0  43  deg.  The  routine  tests  were  carried  out 
by  inserting  amounts  of  standard  cable  in  circuit  until 
equivalence  was  reached  between  the  speech  received  over  the 
standard  circuit  and  over  the  transmitter  being  tested.  We 
are  not  surprised  to  learn  that  the  efficiency  obtained  is  very 
variable,  principally  because  the  distance  of  the  speaker's 
mouth  from  the  mouthpiece  and  the  pitch  of  the  voice  both 
vary,  though  it  is  found  that  the  variation  is  not  so  great  with 
the  table  telephone  as  with  the  hand  telephone.  The  tests, 
indeed,  rather  point  to  the  fact  that  some  education  of  telephone 
users  is  necessarv,  and  that  the  much-maligned  table  instrument 
has  advantages  with  which  it  is  not  usually  credited  over  the 
more  convenient  hand  combination  instrument. 


Hydro-Electric  Progress  in  Spain. 

We  are  not  surprised  to  find  that  like  other  countries  which 
are  dependent  upon  imported  fuel  Spain  has  made  considerable 
progress  with  the  development  of  her  water  power  in  recent 
years.  For  while  in  1914  only  281  000  h.p.  was  generated 
by  this  means  last  year  the  figure  had  increased  to  about 
620  000  H.p.     Following  fashion  there  is,  of  course,  a  Com- 


mission to  deal  with  hydro-electric  problems,  and  this  body, 
since  its  appointment  in  1918,  has  reported  that  the  cost  of  a 
national,  as  opposed  to  a  privately  owned,  scheme  would  be 
130  000  000  pesetas,  and  has  drawn  up  the  main  headings  of  a 
Bill  which  is  to  be  presented  to  the  Cortes.  Recently,  matters- 
have  been  carried  a  step  further  by  deputations  from  the 
Institute  de  Ingenieros  Civiles  and  the  first  National  Congress- 
of  Engineers  waiting  upon  King  Alsonso  to  submit  a  project 
for  a  national  system  of  electrical  generation  and  supjily. 
This  would  include  transmission  lines,  over  4  000  miles  in 
length  for  supplying  energy  to  various  parts  of  the  country.. 
These  lines  would  run  along  the  railways,  which  would  be' 
eventually  converted  to  electric  traction  and  would  also  serve 
the  industrial  areas  and  the  principal  towns.  In  addition  to 
hydro-electric  works  steam-driven  stations  would  be  erected 
at  mines  whence  inferior  quality  fuel  is  obtained.  Under  a 
later  scheme,  which  is  estimated  to  cost  £8  000  000  the  maxi- 
mum transmission  distance  from  any  station  to  any  consumer 
■  would  be  only  50  miles,  while  the  charge  would  not  exceed 
5  centimes  per  unit.  If  either  of  these  schemes  mature  there 
should  be  a  great  demand  for  electric  equipment  in  Spain, 
but  as  in  any  event  steady  progress  is  being  made  in  the  erection 
of  private  plants  the  market  is  one  well  worthy  of  cultivation 
by  British  engineers  and  exporters. 


Trade  Unions  and  Co-partnership. 

We  regret  the  recent  decision  of  Mr.  Justice  Eve  in  the- 
actions  brought  by  a  member  of  the  Amalgamated  Society  of 
Carpenters  and  by  a  member  of  the  General  Union  of  Operative 
Carpenters  for  injunctions  to  restrain  their  unions  from  exclud- 
ing them  from  membership  because  they  had  participated  in 
the  co-partnership  scheme  of  Messrs.  Lever  Brothers.  The 
men  received  the  union  rate  of  wages  for  their  trade,  and  they 
had  committed  no  breach  of  the  rules  of  the  Unions.  Neverthe- 
less the  latter  decided  that  the  co-partnership  scheme  was 
inconsistent  with  their  well-being,  apparently  because  the 
additional  benefits  accruing  under  it  amounted  to  such  an 
increase  of  remuneration  that  those  receiving  it  would  not 
be  so  ready  to  obey  an  order  to  strike  as  the  ordinary  members 
of  the  unions.  An  interesting  psychological  point  this,  and  one 
upon  which  much  argument  might  profitably  be  inaugurated  ! 
After  reviewing  the  whole  of  the  facts,  the  Judge  came  to  the 
conclusion  that  he  was  bound  by  Sec.  4  (1)  of  the  Trade  Union 
Act  of  1871,  and  that,  therefore,  he  had  no  jurisdiction  to  enter- 
tain actions  to  enforce  agreements  between  members  of  a 
trade  union  as  far  as  these  related  to  the  conditions  of  employ- 
ment. Though  this  is  doubtless  a  legally  sound  judgment, 
it  is  not  imlikely  to  discourage  firms  from  introducing  co- 
partnership schemes,  a  more  important  result  in  our  opinion, 
than  depriving  workers  of  union  membership.  Neither 
will  it  tend  to  the  growth  of  that  industrial  harmony  and 
goodwill  which  are  so  essential  at  the  present  time 

*. 

The  Taxation  of  Electric  "Vehicles. 

A  DRAWBACK  about  most  regulations  relating  to  taxation 
and  licensing  is  that  they  can  be  read  in  more  than  one  way. 
If  one  of  these  ways  means  paying  a  less  sum  than  the  others 
the  taxpayer  naturally  seizes  on  it  as  being  the  true  meaning. 
Alternatively  the  tax  collector  prefers  the  rendering  which  gives 
him  the  mo.st  revenue.  A  case  of  this  kind  has  arisen  under 
the  Finance  Act  of  1920  with  regard  to  the  taxation  of  electrical 
vehicles.  It  will  be  remembered  that  para.  6  of  the  second 
Schedule  of  this  Act  provides  that  all  electrically  propelled 
vehicles  shall  pay  a  flat  rate  of  £6.  On  the  other  hand,  para.  5 
of  the  same  schedule  lays  down  a  scale  of  taxation  for  com- 
mercial Vehicles.  The  question  has  therefore  arisen  under 
which  heading  a  commercial  electrical  vehicle  should  be  taxed. 
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A  very  pretty  problem  !  Correspondence  which  has  passed 
between  the  Hon.  Secretary  of  the  Electric  Vehicle  Committee 
of  Great  Britain  and  the  .Ministry  of  Transport  has  resulted 
in  it  being  ruled  that  so  long  as  the  electric  vehicle  is  not  used 
solely  for  commercial  purposes  it  may  be  taxed  under  para,  6. 
Accordingly  owners  of  commercial  electric  vehicles  are  ad- 
vised when  ajjplying  for  a  licence  to  state  that  they  intend  to 
use  the  vehicle  for  other  than  solely  trade  purposes.  This 
concession  in  favour  of  electric  vehicles,  as  we  pointed  out  at 
the  time,  is  one  which  will  we  hoi)e  lead  to  their  more  general 
use,  as  to  esca|)e  by  even  so  little  from  the  full  burden  of  taxa- 
tion is  an  advantage  which  cannot  be  overlooked  in  these 
days. 

Tramway  Track  Renewal, 

PRACTit'ALLY  all  tramway  undertakings  arc  now  in  difficulties 
about  track  repairs  and  renewals.  During  the  war,  particularly 
from  1916  to  1919,  no  renewal  work  was  undertaken  owing  to 
the  lack  of  both  men  and  material.  In  consequence  of  this 
prolonged  neglect  extra  track  renewals  have  now  to  be  effected 
at  a  much  earlier  date  than  would  otherwise  have  been  the 
case  and  at  a  cost  which  is  roughly  about  three  times  the 
pre-war  figure.  Naturally  the  reserve  and  depreciation  funds 
are  inadequate  to  bear  such  a  strain,  and  many  local  authorities 
have  therefore  been  compelled  to  borrow  money  for  the 
pur^jose.  For  instance,  the  London  County  Council  has  had 
recourse  to  a  loan,  and  Belfast  Corporation  also  wishes  to 
raise  over  £1  000  000  for  this  purpose.  We  are  not  greatly 
enamoured  of  this  method  of  overcoming  the  difficulty,  for 
it  must  leave  any  undertaking  that  employs  it  in  a  still  more 
precarious  financial  position  than  it  is  at  present,  as  the  interest 
and  sinking  fund  on  the  additional  capital  will  represent  a 
fairly  substantial  sum  which  must  be  provided  in  addition 
to  the  ordinary  current  expenses.  It  is  to  bo  hoped,  therefore, 
that  the  policy  will  be  avoided  where  that  course  is  at  all 
possible. 


The  Repayment  of  Tramway  Loans. 

Without  \vishing  to  rub  it  in  it  must  also  be  remarked  that 
the  policy  pursued  by  municipal  undertakings  in  the  past  and 
the  latitude  allowed  by  the  Board  of  Trade  for  the  repayment 
of  loans  are  responsible  for  a  good  deal  of  the  present  trouble. 
A  period  of  30  years  was  usually  permitted  for  repaying  money 
raised  for  buildings,  permanent  way  and  road  widenings.  As 
the  life  of  tramway  track  varies  from  about  12  to  16  years, 
according  to  the  traffic,  with  an  average  life  of  13  or  14  years, 
it  is  clear  that  these  loan  periods  were  much  too  long,  while 
in  some  cases  proper  allocations  to  the  depreciation  and 
reserve  funds  were  conveniently  avoided  whenever  that  seemed 
good  for  political  or  other  reasons.  We  are  glad,  therefore,  to 
see  that  the  Ministry  of  Transport  clearly  recognises  this,  for 
in  a  recent  communication  to  the  Urban  Council  of  Stretford 
they  state  that  adequate  provision  should  be  made  for  repaying 
the  capital  borrowed  within  a  definite  time.  This  is  a  sound 
principle,  whose  adoption  we  have  frequently  urged  in  The 
Eleci'IUCLAN,  and  we  only  refer  to  it  now  in  order  to  empha- 
sise its  integrity,  and  to  urge  all  tramway  undertakings  to 
create  a  sufficient  depreciation  fund  to  meet  all  ordinary 
repair  and  renewal  requirements.  We  admit  it  is  not  easy 
to  do  this  at  present  owing  to  the  heavy  running  expenses,  while 
increased  fares  have  not  always  brought  the  expected  relief. 
The  situation  must,  however,  be  faced  if  the  tramways  are  to 
be  restored  to  a  good  financial  position. 


prices  for  electrical  energy  allowed  in  their  provisional  orders 
insufficient  for  securing  financial  happiness.  Consequently 
several  applications  for  pcrndssion  to  increase  these  maxima 
have  been  made  under  the  Statutory  Undertakings  (Tem- 
porary Increase  of  Charges)  Act.  A  few  local  authorities, 
however,  have  had  recourse  to  Private  Bill  procedure,  and 
have  included  clauses  authorising  such  increases  in  their 
omnibus  Bills.  One  of  these  Bills — that  of  St.  Helens  Corpora- 
tion— came  before  the  Local  Legislation  Committee  of  the 
House  of  Commons  recently,  when  we  are  pleased  to  notice 
that  the  clause  was  struck  out,  though  authority  was  given  to 
make  such  a  charge  as  the  Ministry  of  Transjjort  might  allow 
from  time  to  time.  This  decision  seems  to  be  in  accordance 
with  the  general  principles  of  the  existing  legislation  governing 
the  price  of  electricity,  and  it  will  also  niiake  for  uniformity 
of  ])ractice  in  future. 


Too  Many  Cooks. 

It  shdiild  also  be  the  province  of  one,  and  only  one,  Govern- 
ment department  to  say  when  the  maximum  charge  is  to  be 
increased  or  decreased.  For  instance,  in  the  case  of  the 
St.  Helens  Bill,  we  had  the  unedifying  spectacle  of  the  repre- 
sentatives of  the  Ministry  of  Transport  and  of  the  Ministry  of 
Health  taking  opposite  sides — the  former  oppo.sing  and  the 
latter  supporting  the  proposed  clause.  Now,  we  are  quite 
as  anxious  as  the  Ministry  of  Health  to  have  good  and  econo- 
mical municipal  administration,  but  as  the  St.  Helens  elec- 
tricity departn^ent  has  hitherto  not  been  very  successful  we 
cannot  see  why  they  should  intervene.  If  we  may  judge  by 
their  activities  generally  their  inspectors  must  know  less 
about  electricity  supply  administration  than  the  Electricity 
Commissioners.  One  of  the  principal  reasons  given  for  the 
increase  was  that  considerable  extensions  of  plant  were  neces- 
sary, and  that  there  would  be  heavy  payments  for  interest  and 
sinking  fund  on  unproductive  capital  for  two  or  three  )'ears. 
But  a  remedy  for  this  state  of  affairs  could  be  provided  by  the 
suspension  of  the  operation  of  the  sinking  fund  for  a  short 
period,  for  any  system  of  finance  which  would  tend  to  check 
an  increased  demand  for  energv  would  be  most  unwise. 


Maximum  Charges  for  Electricity. 

Owing    to    increased    generation    and    distribution    costs, 
many  electricity  supply  authorities  have  found  the  maximum 


Propaganda  and  Truth. 

Most  propaganda  would  fail  of  its  object  were  it  not  leavened 
with  a  little  exaggeration.  True  propaganda  must  tell  a  good 
story  which  bears  probability  on  its  face,  and  if,  on  closer 
examination,  the  claims  made  are  found  to  be  true  so  much 
the  better.  But  truth  is  not  essential.  In  the  special  housing 
number  of  The  Electeician  our  lively  contributor  "  Electro- 
cynic  "  made  play  with  the  arguments  of  a  certain  doctor  who 
sought  to  show  that  the  gas  fire  was  the  only  hygienic  method  of 
heating,  because  it  was  the  only  method  of  heating  by  radiant 
heat.  Tliis  misguided  medical  gentleman  j)robably  convinced 
a  number  of  people  who  knew  no  better,  but  he  must  have 
startled  not  a  little  the  majority  of  those  who  have  some 
working  knowledge  of  heating  science.  We  are  the  more 
inclined  to  the  idea  that  he  had  some  success  by  reading  in  a 
recent  issue  of "  The  New  Statesman  "  an  article  by  "  Lens  "  on 
"  A  Domestic  Experiment."  This  article  embodies  the  same 
quaint  conception  about  electric  fires,  gas  stoves  and  radiant 
heat  as  those  upon  which  "  Electrocynic "  animadverted. 
Indeed,  while  the  hand  is  undoubtedly  that  of  "  Lens,"  the 
voice  is  the  voice  of  the  British  Commercial  Gas  Association, 
as  was  the  voice  of  "  Our  Medical  Correspondent."  It  may 
be  therefore  of  general  interest  to  point  out  that  while  Special 
Report  No.  3  of  the  Fuel  Research  Board  shows  that  the  radiant 
efficiency  of  the  domestic  coal  fire  is  20  per  cent.,  and  of  the  gas 
fire  50  per  cent.,  recent  experiments  in  the  laboratories  of  the 
Metropolitan-Vickers  Company  show  that  the  radiant  energy 
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of  the  electric  fire  is  over  60  per  cent.  If  then  radiancy  is  the 
criterion  of  the  hygienic  heating,  Prof.  Leonard  Hill  and  his 
followers  must  revise  their  opinions,  and  the  B.C.G.A.  must 
find  some  other  basis  for  its  activities.  We  might  add  that 
the  article  is  the  more  insidious  in  that  "  Lens  "  would  lead 
the  casual  reader  to  suppose  he  would  employ  electric  heating 
if  it  were  not  so  expensive,  though  those  of  us  who  know  more 
about  the  matter  are  aware  that  electric  heating,  were  it 
ever  so  cheap,  would  still  be  anathema  to  the  gas  interests. 
Fortunately  "  Lens  "  has  not  taken  sufficient  care  to  hide  the 
cloven  hoof  for  at  the  end  of  his  article  he  says  :  "  The  case  for 
cheap,  good  and  universal  gas  heating  cannot  be  be  aten." 
This  gives  the  whole  show  away. 

A  Municipal  Mutual  Supply  Scheme. 

Ix  these  days  when  municipal  activities  of  all  kinds  are  looked 
upon  askance,  -we  can  hardly  congratulate  the  Metropolitan 
Boroughs  Standing  Joint  Committee  on  their  latest  venture  ; 
though  we  do  not  doubt  it  has  been  put  forward  with  the  best 
intentions.  Owing  to  the  high  price  of  materials  and  stores 
generally  the  Committee  are  enlisting  the  support  of  the 
London  Borough  Councils'^ towards  obtaining  parliamentary 
sanction  for  the  establishment  of  mutual  supply  depots,  and 
for  carrj-ing  on  various  trades.  The  excuse  for  this  grandiose 
proposal  is  that  associations  of  manufacturers  and  importers 
make  excessive  profits  by  combining  to  maintain  high  charges. 
This  is  all  very  well,  but,  if  true,  the  best  way  to  combat  it  is 
not  for  a  municipality  to  start  business  on  its  own  account  as 
iron  and  brass  founders,  metal  workers,  boilermakers,  and 
manufacturers  of  plant,  machinery,  tool  implements,  on 
capital  raised  on  the  security  of  the  rates.  Of  course,  the 
scheme  is  advanced  as  a  means  of  relieving  the  rates  from  the 
burden  imposed  by  the  present  trading  methods,  but  if  past 
history  is  any  guide,  relief  of  the  rates  is  the  last  thing  it  would 
achieve.  We  sincerely  hope  that  now  this  brain  wave  has 
been  generated,  its  oscillations  will  be  allowed  to  die  away  into 
space.  Nevertheless,  there  is  something  to  be  said  for  the  idea 
of  the  various  Committees  of  one  local  authority  co-operating 
in  buying.  Most  of  them  are  extensive  purchasers  of  engineer- 
ing stores  and  supplies,  and  by  buying  in  large  quantities  and 
distributing  them  as  required,  economy  might  be  effected. 
Such  a  proposal  would  have  our  support. 


Training  of  Foreign  Engineering  Students. 

Finland  is  one  of  those  countries  which  must  develop  its 
water   power  in   order  to   jwovide  the   necessary  energy  for 
power  and  traction  purposes.     To  assist  in  this  laudable  end 
arrangements  have  therefore  been  made  by  the  (xovernment 
authorities    to    send    ten    engineering    students    from    the 
Helsingfors  Technical  High  School  to  Germany  for  a  year  so 
that  the  latest  practice  may  be  studied.     A  sum  of  100  000 
marks  is  to  be  provided  in  the  Finnish  Budget  for  defraying 
the  initial  expenses,  and  among  the  works  to  which  the  students 
will  be  attached  are  those  of  Messrs.  Siemens  &  Halske,  and 
Voight  &  Haeffner.     This  is,  we  think,  a  much  more  important 
matter  than  would  superficially  appear.     For  these   yoimg 
Finnish  engineers  will  certainly  return  to  their  native  country 
with  a  strong  bias  in  favour  of  German  machinery  and  German 
methods,  and  this  bias  is  of  the  sort  that  may  well  influence 
orders  later  on.     There  is,  however,  another  reason  why  this 
policy  should  be  noted.     During  our  own  theoretical  period 
of  reconstruction  we  were  given  to  understand  that  a  certain 
number  of  Chinese  and  Indian  students  would  be  admitted 
to  British  workshops.     But  good  though  the  idea  was,  it  now 
seems  to  have  been  forgotten.     It  should,  however,  certainly 
be  resuscitated  and,  in  view  of  the  importance  of  developing 
British  trade,  the  Government  should  be  pressed  to  inaugurate 
some  suitable  scheme  for  the  admission  of  foreign  students 
,  of  our  universities  and  technical  colleges.     There  are  more 
ways  of  getting  contracts  than  going  round  with  an  order 
book,  and  this  is  one  of  them. 


The  International  Students'  Union. 

The  interchange  of  thought  between  men  of  science  in 
different  parts  of  the  world  has  long  been  recognised  as  a 
necessity  to  substantial  advances  in  knowledge.  In  the 
case  of  students  'embarking  on  their  career,  it  is  particularly 
desirable.  Old  minds  work  in  more  or  less  fixed  grooves. 
Youth,  however,  is  open  to  receive  imjiressionSj'and  early 
intercourse  with  /those  in  a  similar  position  in  other  countries 
is  not  merely  an  educational  benefit  but  a  guarantee  of  mutual 
understanding  and  tolerance  contributing  to  the  peace  of  the 
world.  We  are,  therefore,  interested  to  notice  that  the 
attempt  to  form  an  international  students'  union  prior  to  the 
war  has  been  resumed.  France,  Belgium  and  Czecho-Slovakia 
have  taken  a  prominent  part  in  the  movement,  and  an  impor- 
tant conference  has  just  been  held  at  Prague — the  seat  of  one 
of  the  oldest  universities  in  Europe.  It  is  hoped  through  this 
confederation  to  assist  students  in  various  ways,  for  example, 
by  the  exchange  of  students  and  professors  in  differeiit  coun- 
tries, the  organisation  of  visits  and  international  sports  and 
the  exchange  of  books  and  magazines.  Most  of  the  chief 
countries  of  Europe  appear  to  have  given  their  support,  and  all 
nations  included  in  the  League  of  Nations  are  eligible.  We 
hope  that  this  country  will  play  a  leading  part  inthemovement, 
which  is  eminently  a  desirable  one. 


West    Lancashire     Joint 
Electricity  Authority. 

The  formation  in  the  Mersey  and  West  Lancashire  Elec- 
tricity District  of  the  first  Joint  Electricity  Authority,  which 
was  briefly  referred  to  in  our  last  issue,  may  be  said  to  inaugu- 
rate the  second  and  most  important  stage  in  the  re-organisa- 
tion of  the  electricity  supply  of  the  country.  For  though  the 
preliminary  work  of  defining  the  various  districts  requires 
careful  examination  of  existing  sources  of  supply  and  good 
knowledge  of  local  industrial  conditions,  it  is  when  the  Joint 
Authority  has  been  formed  and  attempts  are  being  made  to 
co-ordinate  the  work  of  the  authorised  electricity  undertakers 
in  the  district  that  the  real  difficulties  will  arise .  And  difiiculties 
there  are  undoubtedly,  though  that  is  no  reason  why  so  much 
energy  and  ingenuity  shoiild  have  been  expended  in  magnifying 
them  and  in  the,  to  some  people,  congenial  task  of  putting 
obstacles  in  the  way  of  those  whose  business  it  is  to  carry  out 
the  policy  of  the  Electricity  Supply  Act  of  1919. 

Opposition  to  Joint  Authorities. 

This  ojjposition  is  uaturallj'  making  the  most  of  the  civic 
pride  and  the  natural  jealousy  which  exists  among  certain 
local  authorities,  particularly  as  to  which  of  them  shall  have 
the  honour  of  leading  the  reform  movement  in  each  district. 
Attempts  are  also  being  made  to  set  the  supply  compianie.-^ 
and  the  municipal  undertakers  in  opposition  to  one  another, 
while  others  raise  the  bogey  of  large  increases  in  rates, 
which  are,  in  their  opinion,  likely  to  follow  the  heavy  capital 
expenditure  required  for  new  capital  stations  and  transmission 
lines.  As  we  have  already  shown  these  risks  are  much  exag- 
gerated, so  much  so  that  theoretically  a  Joint  Electricity 
Authority,  if  properly  organised  and  endowed  with  adequate 
powers,  should  be  able  to  administer  its  undertaking  at  least 
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as  econoinically  as  tlic  best  ami  iimst  up-to-daU'  of  the  existing 
coinpiiiiy  or  municipal  undertakings.  In  practice  it  will,  we 
think,  be  able  to  do  nnicli  better,  with  the  result  that  many 
of  the  smaller  su])ply  authorities  will  soon  be  in  a  position  to 
show  a  considerable  economy  in  ^Y0^king  as  a  direct  rcsiilt 
of  tlieir  obtaining  a  clieap  su))ply  from  the  new  Authority. 

Time  Hequired  for  Development. 

Of  ((Uirse,  it  will  be  a  few  years  before  the  economical  and 
otiier  advantages  to  be  derived  from  a  cheap  supply  of  elec- 
tricity have  their  full  effect.  For  one  thing,  present  methods 
of  generation  and  supply  are  so  complicated  that  it  will  take 
time  to  introduce  standard  practice.  Moreover,  every  true  and 
lasting  reform  in  any  s]ihere  of  activity  is  a  thing  of  slow  growth 
in  its  early  stages  and  the  Electricity  Commissioners  clearly 
recognise  this  in  their  decision  on  the  schemes  s\ibmitted  for 
the  Mersey  and  West  Lancashire  District.  At  the  local  incpury 
divergent  views  from  many  nmnicipalities  were  ex])ressed, 
and  a  strong  plea  was  put  forward  on  behalf  of  some  of  the 
local  authorities  for  "  compartment  "  development.  Though 
the  Commissioners  think  that  a  Joint  Authority  shoidd  be 
formed  for  the  wliolo  of  the  district,  now  modified  as  the  residt 
of  the  iiupiiry,  a  temporary  concession  is  made  to  the  advocates 
of  ])arochialism  by  the  creation  of  a  separate  committee  for  the 
Wirral  peninsula,  subject  to  eventual  liaison  with  the  Joint 
Authority.  In  addition,  the  fullest  use  is  to  be  made  of  the 
generating  plant  of  the  Mersey  Power  Co7npany,  which  has  a 
modern  and  well-eqiupped  undcrtalting,  and  its  area  of  supply 
will  probably  be  extended.  This  clearly  shows  that  it  is 
intended  to  make  the  most  of  existing  resources  and  proves  the 
prudence  and  wisdom  of  the  Commissioners,  who  recognise,  as 
clearly  as  anyone,  that  some  years  nmst  elapse  before  any 
Joint  Authority  can  adequately  meet  the  needs  of  the  w-hole  of 
its  area.  But  in  the  meantime  it  must  not  be  forgotten  that  the 
most  distant  parts  of  the  district  are  given  power  to  deal  with. 
their  own  immediate  requirements.  Both  the  Wirral  Com- 
mittee and  the  Mersey  Power  Company  are  to  have  one  repre- 
sentative each  on  the  Joint  Authority,  which  is  ultimately 
destined  to  absorb  both. 

A  New  Capital  Station. 

As  we  have  already  stated,  the  Joint  Electricity  Authority 
is  empowered  to  erect  a  new  capital  generating  station  on  a 
suitable  site  near  Liverpool,  as  well  as  a  transmission  system 
connecting  this  station  with  Liverpool,  Bootle,  Prescot  and 
St.  Helens.  The  demand  for  electrical  energy  in  these  dis- 
tricts is  verj'  considerable,  and,  as  extensions  of  plant  are 
urgently  required  at  all  the  existing  stations,  it  is  probable 
that  money  will  actually  be  saved  by  concentrating  expenditure 
on  the  capital  station  and  transmission  lines,  rather  than  on 
the  extension  of  several  isolated  stations. 

Outlines  of  the  Draft  Order. 

Only  the  bnre  outlines  of  the  Draft  Order  are  given  in  the 
notice  issued  by  the  Commissioner,  but  sufficient  is  said  to 
show  that  the  new  Joint  Electricity  Authority  will  have 
to  be  self-supporting,  for  any  deficiency  on  the  revenue 
account  which  may  arise  from  the  supply  of  electricity  is  to 
be  met  by  a  readjustment  of  the  charges  or  otherwise  and  is  also 
to  be  met  only  by  those  undertakings  which  are  connected 
with  the  Joint  Authority's  transmission  system.  No  objection 
can  be  made  to  this  provision,  for  it  is  only  equitable  that  those 
undertakings  likely  to  benefit  from  the  expenditure  incurred 
by  the  Joint  Authority  should  bear  the  risk  of  any  loss  that 
may  aiise.      We  are  the  more  con\inced  of  this  in  that  we 


do  not  see  how  there  can  be  any  risk  of  serious  loss.  On  the 
contrary,  there  should  be  a  considerable  benefit  to  all  concerned, 
but  the  provision  is,  doubtless,  a  concession  to  those  who  have 
raised  the  cry  that  the  new  Authorities  will  involve  a  charge 
upon  the  rates,  and  as  a  sop  is  not  unsatisfactory. 

Miscellaneous  Powers  and  Duties. 

It  is  proposed  to  confer  the  necessary  financial  powers  upon 
the  Joint  Authority,  but  obviously  this  cannot  be  done  until 
the  Electricity  Supply  Bill  becomes  law.  Consequently  we 
hope  that  the  Government  will  be  able  to  give  sufficient 
time  to  the  consideration  of  this  measure  during  the  current 
session.  The  Bill  has  received  a  somewhat  hostile  reception 
in  certain  cpiarters,  notwithstanding  the  voluntary  character 
of  its  powers,  but  unless  it,  or  a  modified  measure,  is  passed, 
the  Act  of  1919  will  remain  a  dead  letter  and  the  good  work 
of  the  Electricity  Commissioners  will  be  wasted.  We  cannot 
think  that  anybody  really  interested  in  electricity  supply 
desires  this. 

Areas  Without  Supply. 

We  notice  that  both  the  Joint  Authority  and  the  Wirral 
Committee  will  be  required  to  submit,  within  a  period  of  two 
years  from  the  date  of  their  formation,  projiosals  for  giving  a 
supply  of  electricity  in  areas  so  far  unauthorised,  where  there 
is  a  reasonable  j)rospect  of  such  supply  being  remunerative. 
This  is  a  veryf)roper  obligation  to  impose  and  it  is  sorhewhat 
similar  to  the  condition  laid  down  in  the  old  provisional 
orders.  It  should  assist  in  the  extension  of  electricity  supply 
into  the  smaller  urban  and  rural  areas  and  should  thus  prove 
of  great  assistance  in  developing  agricultural  and  rural 
industries.  Whether  supply  is  to  be  given  in  these  areas  by 
the  Joint  Authority  itself,  or  only  a  bulk  supply  is  to  be 
provided,  leaving  the  local  authorities  to  act  as  distributors, 
is  not  clear,  but  for  the  moment  this  jjoint  is  not  very 
material. 

Temporary  Expedients. 

Though  the  Commissioners  have  decided  upon  the  principle 
of  the  formation  of  a  Joint  Electricity  Authority,  it  will  be 
some  time  before  such  an  Authority  can  come  into  being,  and  in 
the  meantime  two  small  provisional  committees  are  to  be 
formed  in  order  to  deal  with  questions  relating  to  the  develop- 
ment of  electricity  in  the  main  district  and  in  the  Wirral 
respectively.  The  various  parties  are  to  be  consulted  about 
the  terms  of  the  Draft  Order  and  then  the  Commissioners  will 
hold  a  further  local  inquiry  into  its  provisions  in  accordance 
with  the  terms  of  Sec.  5  (4)  of  the  Electricity  (Supply)  Act. 

t-U.MFLlCATED    I'kOCEDUEE. 

When  the  Commissioners  have  finally  decided  upon  the  form 
of  the  Order  it  must  then  be  submitted  to  the  Ministry  of 
Transport,  who  may  confirm  it  either  with  or  without 
modification.  When  the  Order  is  confirmed  by  the  Jlinistry 
it  must  then  be  laid  before  each  House  of  Parliament,  and  it 
does  not  come  into  operation  until  it  has  been  approved, 
either  with  or  without  modification,  by  a  resolution  passed  by 
each  House.  It  will  thus  be  seen  that  a  long  and  somewhat 
involved  procedure  must  be  gone  through  before  an  Order 
constituting  a  Joint  Electricity  Authority  can  come  into  force, 
and  that,  the  Ministry  of  Transport  and  each  House  of 
Parliament  may  either  reject  it  or  introduce  modifications. 
The  worst  of  it  is  that  such  procedure  gives  a  chance  to 
those  forces  of  reaction  to  which  we  have  referred  to  do  their 
best  to  check  progress. 
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An  Electric  Battery  Vehicle  Meter. 


Bj-    GEO.    J.    DUCKETT. 


With  reference  to  the  interest  about  the  electric  battery 
vehicle  and  its  applications,  I  have  noticed  lately  considerable 
debate  is  taking  place  regarding  the  suitability  of  the  ampere- 
hour  meter  used  on  these  vehicles  for  registering  the  amount 
of  current  taken  in  charging  and  discharging  the  vehicle 
battery. 

The  One  Suitable  Type  of  Metee. 

I  have  come  to  the  conclusion  that  there  is  only  one  type  of 
meter  that  will  stand  up  at  all  to  the  requirements  of  the 
electric  road  vehicle.  That  is  the  mercury  motor  meter 
designed  to  withstand  the  maximum  rate  of  charge,  in  which 
the  main  current  is  carried  by  a  shunt,  and  only  a  small  jjer- 
centage  is  allowed  to  pass  through  the  mercury  bath.  It 
will  be  readily  understood  how  important  it  is  to  see  that  the 
meter  is  of  ample  capacity  to  carry  the  load,  which  is  of  a 
very  varying  character.  For  instance,  in  the  Edison  A  8 
type  nickel  alkaline  battery,  with  a  capacity  300  Ah,  and  a 
normal  charge  and  discharge  rate  of  60  A,  it  is  not  sufficient 


Fm.  1. 


Enlarged  View  of 
Register  Wheel  -  W 

Fig.  2. 


STANDARD    I    .  \ 

PLUG-S.P.     I  j 
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to  assume  that  the  normal  rates  of  charge  and  discharge  will 
be  the  average  rates,  as  these  cells  are  capable  of  withstanding 
a  very  high  boosting  current  in  a  given  time.  A  300  A  8  cell 
can,  in  fact,  be  boosted  at  : — 

Twice  the  normal  rate  for  1  hour. 
Three  timea  normal  rate  for  A  hour. 
Four  times  normal  rate  for  J  hour. 
Five  times  normal  rate  for  1/12  hour. 

An  A  8  cell  may  therefore  receive  60x5=300  A  for  five 
minutes,  a  sufficiently  long  period  to  upset  a  meter  rated 
at  the  normal  battery  charging  rate  of  60  A. 

Meters  for  Platform  Trucks. 

Manufacturers  very  often  insert  a  clause  when  guaranteeing 
their  batteries'  suitability  for  use  on  warehouse  or  platform 
trucks,  that  the  user  must  fix  recording  meters  on  the  vehicles. 
Now,  although  I  have  stated  that  the  mercury  motor  meter 
will  stand  up  to  the  vicissitudes  of  the  road  vehicle,  yet  I 
think  I  can  say  without  fear  of  contradiction  that  there  is 
not  a  meter  (English  or  American)  on  the  market  of  suitable 
construction  for  fitting  on  platform  trucks. 

In  view  of  the  foregoing  remarks  it  must  follow  that  I  have 
some  alternative  method  in  mind  of  recording  the  current  put 
into  the  battery  of  these  vehicles.  This  takes  the  form  of  a 
recording  ammeter  interlocked  in  such  a  manrer  as  to  be  as 
near  fool-proof  as  possible. 


The  instrument  for  realising  this  result  is  best  explained  by 
reference  to  Fig.  1,  which  shows  a  sectional  view,  of  the  inside 
of  the  tell-tale  meter.  Fig.  3  is  a  front  view  showing  the 
location  of  the  charging  plug  and  operating  magnet ;  Fig.  4 
shows  the  actual  working  result  obtained  with  the  apparatus  ; 
and  Fig.  5  illustrates  the  simple  nature  of  the  wiring  of  the 
indicator. 


Fig.  4. 

The  Device  Described. 

If  the  driver  wishes  to  charge  the  battery  of  his  truck  he 
plugs  the  main  standard  plug  SP  into  the  socket  of  the  recorder, 
and  in  order  to  complete  the  electrical  circuit,  a  small  elec- 
trical magnet  PM,  which  is  attached  to  the  main  flexible 
cable,  is  placed  in  the  position  shown  in  Figs.  1  and  3. 


AMMETER  COIL 
A.C. 


MAGNET  COIL 
M.C, 


T,S. 


"- AMPERE  HOUR  METER 
FlO.  5 


The  magnetic  lines  of  force  of  the  magnet  PM  pass  through 
the  lid  of  the  recorder  to  the  armature  A,  which,  of  course, 
in  turn  is  attracted  to  the  lid,  resulting  in  closing  the  main 
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rontacis  t'l  and  C...  At  the  same  time,  the  arm  L  is  moved 
forward  into  slot  S  and  cuts  in  tlie  plug  SP,  thus  ])rcventing 
it  from  being  withdrawn  from  the  socket  when  the  battery 
is  under  charge.  Attaclud  to  the  armature  A  there  is  an 
arm  EL  carrying  a  roller  li.  This  roller  is  in  turn  pressed 
against  the  inner  side  of  the  disc,  carrying  the  chart  by  virtue 
of  the  <onriiression  of  the  spring  SS.  The  disc,  which  has  a 
slight  lateral  movement,  as  well  as  a  rotary  one,  presses 
the  face  of  the  recorder  cliart  against  the  wheel  IF  (which 
has  figures  embossed  on  its  edge),  and  as  there  is  a  piece 
of  carbon  paper  between  the  disc  and  the  chart,  the  pressure 
exerted  by  the  edge  of  tlie  wheel  IF  reproduces  the  figure 
on  the  chart.  As  the  pressure  of  the  embossed  wheel  on 
the  face  of  the  chart  dejiends  directly  upon  the  flow  of  the 
current  to  the  battery,  or,  in  other  words,  on  the  completion 
of  the  circuit  through  the  contacts  Cj  and  Co,  the  figure 
imprinted  upon  the  chart  indicates  the  exact  time  at  which 
the  current  was  switched  on. 

As  the  contacts  C^  and  C,  have  been  closed,  the  battery 
of  the  vehicle  should  now  receive  a  charge,  the  amount  of 
which  will  be  registered  by  the  movement  of  the  recorder 
pen.  This  is  clearly  seen  in  Fig.  1,  the  result  of  such  record 
being  given  in  Fig.  4. 

Making  or  Breaking  Circuit. 
It  sometimes  happens  in  the  ordinary  system  of  charging 
that  the  charging  plug  is  pushed  in  or  withdrawn  from  the 
socket  with  the  current  on  ;  and  although  the  voltage  is 
not  very  high,  it  is  possible  thus  seriously  to  damage  the 
contacts.  In  the  arrangement  I  am  describing,  it  is  impossible 
to  either  make  or  break  the  circuit  with  the  current  on. 


For  instance,  if  the  contacts  Cj  and  C'j  are  closed  before 
the  plug  SP  has  been  pushed  into  the  socket,  the  arm  L  has 
been  moved  forward  so  that  it  is  impossible  to  push  the  plug 
into  the  socket.  Likewise  the  plug  cannot  be  withdrawn,  as 
the  arm  L  locks  the  plug  in  position  during  the  time  the 
battery  is  under  charge. 

Wiring  the  Vehicle. 

Fig.  5  shows  the  method  of  wiring  the  vehicle  and  the 
recorder.  The  main  current  flows  first  of  all  to  the  upper 
contact  Ci  and  Cj,  and  thence  to  the  truck  battery,  after 
which  it  passes  through  the  circuit  breaker  CB  throiigh  the 
recording  ammeter  coil  to  the  negative  main. 

The  ani])eTe-hour  meter  is  usually  fitted  with  two  contacts 
for  tripping  the  circuit  breaker  when  the  vehicle  battery 
has  received  a  full  charge,  but  in  this  case  the  portable  magnet 
coil  MC  is  also  de-energised,  and  the  current  is  cut  off, 
owing  to  the  armature  A  (Fig.  1)  falling  into  the  off  position. 
Thus  all  current  is  cut  of!  from  the  battery  and  the  recording 
apparatus. 

This  arrangement  affords  an  absolute  check  uj)on  the 
attendant,  and  the  driver's  time  is  not  encroached  upon  at 
all,  whilst  on  referring  to  the  indicator  chart  he  is  able  to  see 
at  a  glance  the  exact  condition  of  his  battery,  and  con- 
sequently the  driver  is  enabled  to  concentrate  his  muid  on 
his  legitimate  work.  Moreover,  he  is  freeJ  from  an  irritating 
and  distracting  sense  of  responsibility,  as  the  operation  is 
entirely  automatic  and  eliminates  all  dangerous  looking 
electrical  apparatus,  of  which  the  average  man  is  more  or 
less  afraid. 


The  Theory  of   the  Three-Phase  Variable  Speed 

Shunt  Comniiitator  Motor. 


liy    J.     L.    D.    RIDSDALK,    M.Sc. 

{Continued from  page  481.) 


Effect  of  Brush  Displacement. 
Up  to  the  present,  it  has  been  assumed  that  the  brushes  are 
in  the  neutral  position,  i.e.,  so  placed  that  the  axes  of  the 
stator  and  rotor  coils  for  each  phase  are  coincident.     It  will  be 
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Fig.  15. 


of  interest  to  consider  briefly  the  efiect  of  displacing  the  brushes. 
It  will  be  quite  sufficient  for  the  present  purpose,  and  will 
considerably  simplify  the  investigation  if  the  stator  impedance 


is  neglected.  Further  it  will  be  assumed  that  the  compensat- 
ing E.M.F.  £■(,  impressed  on  the  rotor  brushes  is  zero.  In 
Fig.  15  is  drawn  a  vector  diagram  for  the  motor  when  the 
brushes  are  displaced  through  an  angle  d,  the  displacement 
being  in  the  same  direction  as  that  in  which  the  field  revolves. 
As  has  already  been  shown,  the  effect  of  such  a  displacement 
is  to  cause  the  E.M.F. s  generated  and  induced  in  the  rotor 
to  lag  by  6  degrees  behind  the  E.M.F.s  which  would  be  generated 
and  induced  in  the  rotor,  if  there  were  no  brush  displacement. 
Thus  the  rotor  induced  E.M.F.  and  rotation  E.M.F.  are  rej^re- 
sented  by  OC  and  OD  in  the  diagram  inclined  at  an  angle  0 
to  the  vectors  OH  and  OB.  The  E.M.F.  impressed  on  the  rotor 
brushes  is  represented  by  OJ  in  the  diagram,  and  can  be  resol  ved 
into  two  components,  OJ'  =  RtE  cos  6,  a.ni  OQ'  =  RtE  sin  6; 
it  will  be  seen  that  the  component  RfE  sin  6  functions  as  a 
compensating  E.M.F. 

The    following    vector    equations    are    obtained    from    the 
diagram  : — 


£= 


ZqIo 


RtE+er=Z2l2 


Remembering  that 

But 

hence 


--e,S 


h= 


RtE+e^S 


(18) 
(19) 

(20) 


e^  =  R,nE  e-i^ 
Ref»+S 


Inserting  e^^=cos6  +  j  sinO  and  Z.,  =  r2+j.e2,  rationalising 
and  separating  real  and  imaginary  parts, 

sin  a—d 


r2(l+tan-a) 


n-a)l.\       cos  a  /       \       cos  a  /J 


(21) 
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Torque  Speed  and  Rotor  Current.  In  Fig.  16  are  drawn  for  various  values  of  0  curves  showing 

Since  the  flux,  Fy',  rotation  in  which  generates  the  E.M.F.,      *^^e  rotor  current  and  speed  plotted  as  a  function  of  the  torque. 
e„,  is  in  phase  with  "the  rotor  induced  E.M.F.,e,,  equation  (21)      The  value  of  R  is  taken  as  0-1.     As  before,  it  is  assumed  that 


gives  the  rotor  current  as  the  resultant  of  two  component 
currents,  the  one  in  jjhase  with,  and  the  other  in  quadrature 
with  the  flux  Fy-.  Remembering  that  the  algebraical  value 
of  e^  is  RmE,  the  torque  per  phase  in  kg.  metres  is 


RJE^ 


'    61-6i(,r2(l  +  tan2a) 
Thus  the  starting  torque  is 

R.;'E>' 


[«' 


cos  a 


'+S 


G 


6r6i«jC2(]  +tan  ^a)  cos  a 


\R  cos  0— a  +  cos  a]. 


(22) 


(23) 


Thus  if  R  has  a  value  less  than  cos  a,  the  starting  torque 
never  vanishes,  and  assumes  a  positive  value  for  all  values  of  Q. 
If  iJ=cosa,  the  starting  torque  vanishes  when  0=180  +  0. 
If  R  is  numerically  greater  than  cos  a,  the  starting  torque 
vanishes   when 


6  =  aJr  cos 


j^r     cos  a~l 


(24) 


When  6  has  any  value  lying  between  the  two  limiting  values 
given  by  equation  (2-t),  the  starting  torque  will  be  negative  ; 
for  any  other  value  of  d  the  starting  torque  is  jiositive. 

Equation  (22)  gives  the  no-load  slip 

-§0=— iJsec  acos  6— a       ....     (25) 
and  the  no-load  speed  is  thus 

('q=  »,(l  +  i?  sec  a  cos  6  — a).        .     .     (26) 

It  is  thus  clear  that  in  theory  within  certain  limits  depending 
on  the  value  adopted  for  R,  the  no-load  speed  can  be  varied 
by  varying  the  value  of  Q,  i.e.,  by  displacement  of  the  brushes. 

Returning  to  equation  (21),  converting  to  real  form  and 

substituting  /;=„    .—  gives 


~2^/r 


j-  =  2V{R^  +  2RS  cos  d+S^ 


(27) 


For  a  given  value  of  6,  l-ijlg  is  a  minimum  when  <S=  — iJ  cos  d. 
Inserting  this  value  of  S  in  equation  (27)  gives  2R  sin  Q  as 

the  minimum  value  of  r^. 

Thus  if  the  rotor  current  is  to  be  kept  within  reasonable 
limits,  either  one  or  both  of  the  factors,  R  and  6,  must  be  small 


tan  a =3,  and  that 


X^jtiiy 


=0-02.     It  will  be  seen  that  the 


curves  are  of  the  same  general  character  as  those  of  Fig.  8. 

Current  and  Power  Factor. 

Expressions  for  the  total  current  taken  by  the  motor  and 
for  the  power  factor  are  easily  obtained. 
The  stater  current  is  given  by 

I.^I.+Rr^L.ei". 

Substituting  for  /„  from  equation  18  and  for  /,  from  equa- 
tion (20), 


+  R,i 


RiE+e,S- 


eid 


-y,  +  tin 

^0 


,j^(Re^'+S\ 


On  substituting  for  e'*,  Z^  and  Zq,  this  reduces  to 


^1  = 


Rm^lE 


)'2(l+tan' 


4i 


R 


cos  6— a 
cos  a 


+  S  -/    72 


+ 


,  sin  a— 9 
cos  a 


+S  tan  a 


l+tan^ 


The  current  supplied  through  the  rotor  brushes  is 

p  T      p     RtE+e^S 
Kti2  =  ni  . J 

=  Rtn^E  .  R 

Substituting  for  er-P  and  Z.^ 
R,„'E 


.)]. 


R+Se-J« 


RtL 


9'2(l  +  tan^a) 


R 


.[(/?+,§  •="^+" 


cos  a 


-y 


R  tan  a 


+^ 


,  sin  6+a 


^1} 


Thus  the  total  current  taken  by  the  motor  is 


I=Io+R,J2e"'+RJ., 


Rm'E 


'■/•2(l+tan^a)Ll 


Q-^a)L 


R(R+ 


cos  0—a 


cos  a 


Sil+R 


cos  6— a\) 


?)} 


-'{ 


R, 


V-  (l  +  tan2a)+i?(iitana-h^^^^^ 
^x„  \  cos  a 


„  ,  _  sin  6  +  a     , 
+S{R ^-ftana 


}]■ 

and  the  phase  angle  between  the  supply  E.M.F.  E  and  the 
current  /  is  given  by 

tan  1= 


R„ 


( 1  +  tan-a)  +  /^  (  fi  tan  a  +  ^"^  "       )+.S' 


cos  a 


-SinS+a  \ 

R htan  a  ) 

cos  fl  / 


RiR 


COS  a 


+S[l+R 


COS  0  +  a 


(28) 


61:6  VL,  r^ 
Fig.  16. 

It  will  be  seen  on  reference  to  ec^uation  (26),  however,  that  if  Ri. 
is  small,  or  if  the  angle  0  is  small,  only  a  very  limited  variation 
in  the  speed  can  be  obtained. 


Variation  of  Power  Factor  with  Torque. 

In  Fig.  17  are  drawn  curves  showing  how  the  power  factor 
varies  with  the  torque  for  different  values  of  the  brush  dis- 
placement, the  value  of  R  in  all  cases  being  taken  as  0-1.  It 
■will  be  observed  that  the  curves  of  Fig.  17  closely  resemble 
those  of  Fig.  13.  For  negative  values  of  0  when  the  machine 
operates  as  a  motor  the  jjower  factor  is  always  low.  For 
positive  values  of  d,  excei^t  when  Q  ajsproaches  zero  or  180  deg. 
the  power  factor  reaches  unity  for  a  value  oi  the  torque  which, 
for  a  constant  value  of  R,  depends  on  the  brush  displacement. 
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It  is  possible,  howevor.  by  jiropiTly  adJHstiiif;  tlu>  bnisli  dis-      and  the  rotor  current  at  unity  power  factor  is 
placement  to  maintain  tlie  power  factor  at  unity  for  all  values  2   I H  sVn^  0(1  +2«  cos  (*  +  /i:-)+r2Vi2m*V(l  +  tan2a) 


of  the  torque. 

CosX 
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From  equation  (28)  it  is  seen  that  the  slip  at  unity  power  fac 
tor  is  given  by 

sina— 6\, 


R    7?tan a  +  -  -  -—  ]  +  r,!IiJxo  (I  +tan-a) 
6-=^ 221"   ^  — .     (29) 


„sin  d+a 

R htan  a 


Liserting  this  value  of  the  slip  in"equations  (22)  and  (27), 
the  torque  per  phase  in  kg.  metres  at  unity  power  factor  is 

*     61-6«i)-o  ■   "^siu(9+tana(l+iicose)    '    •     *     ^     ' 


+  2R  sin  0  „-V  («  sin  0  tan  «- 1  +  Kcos  0) 

Rw-'i'n 

cos  n\  R  sin  U  ;  tan  n(  \+R  cos  0)] 


.       .       (31) 

By  means  of  equations  (29),  (30)  and  (31)  the  curves  in  Fig.  18 
have  been  drawn,  which  show  how  the  speed,  rotor  current  and 
brush  displacement  vary  when  the  latter  is  so  adju.sted  as  to 
maintain  unity  power  factor  for  all  values  of  the  torque.     The 
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curves  have  been  drawn  for  values  of  R  equal  to  0-5,  0-1  and 
—  0-5.  The  negative  value  of  R  corresponds  to  a  tapping  below 
the  star  point  (Fig.  5),  in  which  case  the  brush  displacement 
must  be  in  the  opposite  direction  to  that  shown  in  Fig.  15,  in 
order  that  the  power  factor  may  reach  unity.  It  will  be  seen 
that  the  curves  in  Fig.  18  resemble  those  in  Fig.  14. 
{To  be  concluded.) 


X-Rays   and    their   Industrial   Applications, 


In  introducing  his  lectures.  Major  Kaye  dwelt  upon  the  analogy 
between  X-rays  and  light  rays.  It  was  only  when  Laue  substituted 
in  1912  the  ditiraction  grating,  which  Nature  provides  in  crystals, 
for  the  ruled  giating  that  we  ■n-ere  able  to  analyse  X-ray  beams 
hke  light  beams,  and  since  we  possessed  nothing  intermediate 
between  these  two  types  of  gratings,  there  remained  an  unexplored 
gap  of  fom'  octaves  between  the  ultra-violet — which  Schumann, 
Lyman  and  MiUikan  (characteristic  hncs  of  carbon)  had  so  much 
extended  [from  ).=3  600  down  to  >.=200  A.U.  (1  Angstrom  unit=t 
10-8  cm.)]— and  the  X-rays  (12  to  0-17  A.U.)  and  Y-rays  (1-4  to 
0-01  A.U.).  Riintgen  rays  and  electrons  were  intimately  inter- 
related, the  one  being  the  manifestation  of  the  other.  When  the 
speed  of  an  electron  was  suddenly  altered,  an  electromagnetic 
wave  was  produced  ;  a  great  alteration  gave  a  hard  wave  of  high 
frequency,  a  small  alteration  a  soft  wave  ;  much  slower  electrons 
produced  Ught.  Conversely,  rays  striking  a  substance  transferred 
their  energj'  to  tlie  moving  electrons  ;  -when  the  whole  of  the  energy 
was  transferred,  the  wave  frequency  reached  its  upper  hmit.  X-rays 
probablj-  played  a  part  in  atmospheric  electricity  and  thimderstorms. 
The  potential  gradient,  150  V  per  m.  near  the  sm'face,  decreased 
to  2  V  per  m.  at  9  km.  altitude ;  thus  the  conductivity  of  the  air 
increased  rapidly  in  the  higher  atmosphere,  and  that  fact  pointed 
to  an  external  source  of  atmospheric  electricity,  to  be  found  in 
high-speed  electrons  ejected  by  the  sun  and  permeating  the  air 
through  the  intermediation  of  their  more  penetrating  ahas,  the 

*  Abstract  of  three  Cantor  Lectures,  delivered  before  the  Royal 
Societv  of  Arts  'on  March  7,  14,  21,  by  Major  U.  W.  C.  Kave  O.B.E., 
M.A.,"D.Se. 


X-rays  ;    those   electrons  replenished  the   downward   currents   of 
the  dissipated  negative  charge  of  the  earth. 

Types  of  X-Ray  Bxilbs. 
The  X-ray  bulb  might  be  called  an  X-ray  lamp,  in  which  potential 
appUed  corresponded  to  lamp  temperatm-e.  Essentially  still  hke 
Rontgen's  bulb  of  December,  1895,  it  )iad  developed  into 
comphcated  devices,  as  Major  Kaye's  rich  collection  of  recent 
bulbs  showed.  We  distinguished  two  types  of  bulbs,  the  gas  tube, 
not  highly  evacuated,  and  the  hot-kathode  Coolidge  tube,  evacuated 
to  the  utmost  possibility.  In  the  gas  tube  the  residual  gas,  contain- 
ing a  few  ions  to  start  with,  supphed  electrons  tlirough  shock 
ionisation  ;  the  current  increased  steadily  with  the  volts  applied. 
In  the  hot-kathode  tube  the  number  of  electrons  depended 
upon  the  temperatiu'e  of  the  kathode  filament,  and  we  could  alter 
volts  and  amperes  independently ;  the  saturation  current  utihsed 
was  less  aifected  by  changes  in  the  wave -form  of  the  exciting 
potential  than  it  was  in  the  gas  tube  ;  the  latter,  however,  utihsed 
very  high  potentials  more  effectively,  and  miglit,  at  low  gas 
pressures,  yield  twice  the  X-ray  output  of  the  Coolidge  tube,  for  the 
same  volts  and  milliamperes.  As  regards  control  and  rehabihty, 
the  Coolidge  tube  was  certainly  superior,  though  much  depended 
upon  experience.  In  the  gas  tube  the  ions  were  driven  to  the 
electrodes.  The  positive  ions  hitting  the  kathode  released  electrons 
which,  bycoUiding  with  the  molecules  of  the  residual  gas,  generated 
more  ions  and  electrons  ;  the  electrons  striking  the  target  generated 
X-rays,  and  the  cycle  continued  as  long  as  potential  was  supphed. 
The  positive  ions  were  also  responsible  for  the  puzzling  fluctuation 
in  the  pressme  of  the  gas  which  tended  to  disappear,  especially 
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at  high  potentials.  The  gas  was  actually  driven  into  the  glass 
walls  and  entrapped  there,  particularly  in  the  presence  of  volatilised 
metal ;  the  walls  thus  became  positively  charged.  The  pitting  of 
the  kathode,  the  puncturing  of  the  bulb  and  the  spasmodic 
displacement  of  the  focal  spot,  very  imdesirable  for  good  definition 
of  radiographs,  were  inconsistent  effect".  In  the  "  boiling  tube  " 
of  Miiller  (Fig.  1),  one  of  German  gas  bulbs  developed  during  the 
war  for  deep  therapy,  the  gas  pressure  was  low.  To  prevent  gas 
emission  from  the  anti-kathode  of  platinum  this  hoUow  electrode 
was  kept  at  constant  temperature  by  boihng  water  ;  the  water 
was  charged  into  a  spherical  bulb  added  to  the  apparatus,  and  an 
inverted  glass  flask  \vith  long  neck  was  placed  in  the  kathode  and 
in  this  bulb,  lest  the  water  boil  away.     The  tube  was  operated  at 


Fio.  1. — JIuLLER  Boiling  Tube. 


Company  turned  out  100  tubes  per  day,  taking  up  to  20  kW,  the 
bulbs  being  blown  in  moulds  ;  for  all-round  quaUties  British  tubes 
could  not  yet  compete  with  the  Coolidge  tube. 

The  Lihenfeld  bulb  (Fig.  2),  also  of  1913,  had  Ukewise  undergone 
exten.sive  modification  since,  and  might  be  said  to  act  as  a  com- 
bination of  a  hot  kathode  tube  and  a  gas  tube,  claiming  the  ad- 
vantages of  both.  A  special  hot  kathode  O  in  an  annexe  to  the 
main  tube  (Fig.  2)  was  separately  excited  by  a  moderate  potential 
h;  the  electrons  emitted  passed  through  the  hollow  kathode  proper 
K,  which  was  kept  cold,  and  were  subjected  to  a  very  high  potential 
before  striking  the  anti-kathode  A  ;  the  employment  of  the  cold  ka- 
thode admitted  of  using  high  momentary  current  densities.  Special 
resistances  6  and  d  were  inserted  between  G  and  K  and  between  the 
wire  S  and  K,  the  object  being  to  ensure  that  K  was  only  active  in  the 
movement  of  the  maximum  potential  of  the  induction  coil  g  ;  th^ 
main  resistance  was  o,  and  the  ray  hardness  was  regulated  by 
means  of  a  sUde. 

The  Need  foe  a  Unit. 

The  need  of  a  unit  of  "  candle-power  for  X-rays  "  was  becoming 
pressing  with  the  development  of  massive  doses  of  liigh  penetrating 
power  in  metallography  and  in  deep  therapy.  When  we  worked  a 
Coolidge  bulb  with  timgsten  target  at  constant  potential  (40  000  V) 
and  current  (0-45  mA)  and  analysed  the  output  by  the  Bragg  spectro- 
meter (\vith  the  aid  of  a  crystal  and  an  ionisation  chamber),  we 
obtained  a  spectral  ciu've  like  the  lower  curve  of  Pig.  3,  the  ordinate 
at  any  point  representing  the  amoimt  of  the  X-radiation  of  tungsten 
of  that  wave-length.  The  area  of  the  curve  was  a  measure  of  the 
total  output  of  radiations  of  aU  wave-lengths.     The  rays  were  of  a 


200  000  V.  When  the  discharge  would  no  longer  pass,  because  the 
vacuum  was  too  high,  a  spark  passed  from  the  glass  to  the  regulator 
outside  the  bulb,  a  small  jet  was  ignited  and  a  pufi  of  gas  was 
introduced  into  the  tube  by  an  osmosis  tube  heated  by  the  flame. 
The  rays  produced  were  said  to  be  more  homogeneous  than  the 
Coolidge-tube  rays. 

The  Coolidge  Tube. 

In  the  Coolidge  tube,  introduced  in  1913,  the  vacuum  was  very 
high,  the  tube  and  metal  being  preheated  to  facihtate  exhaustion, 
and  the  electrons  were  furnished  by  a  hot  spiral  of  tungsten,  mounted 
within  a  fociissing  bowl  or  tube  of  molybdenum  ;  shock  ignition 
was  negligible.  The  space  between  the  electrodes  was  filled  with 
carriers  of  one  sign,  and  at  high  current  density  an  appreciable 


A- line 


Fig.  2. — J.  E.  Liliesfeld  Tube. 


obstruction  arose  owing  to  the  electrostatic  repulsion  between  the 
electrons  crossing  over  and  those  following.  This  "  space-charge  " 
set  an  upper  limit  to  the  current  at  high  filament  temperature  ;  to 
lessen  the  space -charge  the  potential  was  raised,  oi  a  trace  of  gas 
introduced.  In  the  small  radiator-type  the  heavy,  massive  target 
was  kept  cool  by  being  fitted  with  fins  ;  this  type  acted  as  its  own 
rectifier  and  could  be  worked  directly  from  the  tramformer.  Small 
radiator  tubes  were  made  with  lead-glass  walls,  \  in.  thick,  and  a 
window  of  dark  glass  for  the  emergency  rays.     The  General  Electric 
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great  variety  and  certainly  not  homogeneous  ;  but  the  point  of 
minimum  wave-length  X,,  (near  0-3)  could  be  fixed  with  great  pre- 
cision. As  long  as  we  kept  the  volts  V  constant,  that  jioint  remained 
stationary  ;  if  we  increased  the  volts,  it  shifted  to  the  left  (see  Fig.  4). 
By  Planck's  relation  Fe=Ai'=Ac/Xo,  where  e.  was  the  electronic 
charge,  h  Planck's  constant,  v  the  frequency,  and  c  the  velocity  of 
hght.  The  maximum  ordinate  (near  X=0-35  in  the  diagram)  was 
less  precise,  but  the  product  Xmax.  F  was  also  constant  probably.  To 
arrive  at  an  X-ray  candle  we  had  to  alter  the  various  factors,  one 
at  a  time.  If  we  first  raised  the  current  (the  lower  and  upper  curves 
of  Fig.  3)  from  0-45  to  1-15  mA,  the  output  area  increased.  If  we 
varied  the  potential,  keeping  the  current  constant,  we  obtained  a 
series  of  curves  (Fig.  5),  the  areas  of  which  increased  wth  the  square 
of  the  volts,  at  any  rate  up  to  70  kV;  the  X,,  shifted  to  the  left  as  men- 
tioned as  well  as  the  Xmai.  The  ciuves  were  all  different.  As  the 
volts  rose  above  60  kV,  the  wavelets  of  the  characteristic  X-ray 
lines  of  tungsten  developed  and  finally  dominated  the  spectrum. 
Including  these  characteristic  radiations  the  increase  in  area  grew 
with  the  cube  of  the  volts ;  if  we  under -run  the  bulb  and  deducted 
the  characteristic  radiation,  the  square  rule  held.  With  other 
target  metals,  Ni,  Mo,  W,  Pi,  we  obtained  curves,  all  starting  with 
the  same  X,,,  but  the  ordinates  increasing  irregularly.  Excluding  the 
characteristic  radiations  the  total  output  seemed  proportional  to  the 
atomic  number  of  the  elements,  being  given  by  kNiV'-,  where  the 
constant  k  changed  with  the  square  of  potential  and  the  type  of 
bulb.  Measurements  of  the  k  proved  that  the  efficiency  of  X-ray 
bulbs  was  still  deplorably  small,  about  1  per  mille. 
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The  Generation  of  Cuerent. 
Passing  in  the  second  lecture  to  the  generation  of  ciirrents  of 
200  000  V  and  more.  Major  Kave  discussed  the  advantages  of  induc- 
tion coils  and  transformers.  Both  rcqiiin  d  some  sort  of  valve  or 
mechanical  reetitier  to  cut  out  or  to  invert  half  of  the  potential  wave. 
In  the  case  of  the  coil  and  rotary  interrupter  the  mechanical  rectifier 
was  a  commutator  mounted  on  the  interrupter  spindle  ;  in  the  case 
of  the  transformer  the  commutator  was  mounted  on  the  shaft  of  a 
synchronous  motor  (with  alternating-current  sup))ly),  or  on  the 
shaft  of  a  rotary  converter.  The  valves  used  were  of  the  kcnotron 
type,  i.e.,  hot  kathode  tubes.  The  Coolidge  radiator  tubes  were 
sefl-rectifying.  Transformers  were  more  expensive  in  initial  cost 
and  maintenance,  but  gave  also  twice  the  efficiency  of  a  coil ;  control 
was  more  easj' {as  they  were  free  from  the  vagaries  of  interrupters), 
and  racasurements  were  more  precise.  The  interrupter  was  the 
most  untrustworthy  part  of  the  coil  outfit  and  wasted  much  energj', 
especially  with  heavy  cvurents.  As  regards  the  jiotential  wave- 
forms much  confusion  existed  owing  to  the  arbitrary  methods  of 
meaeurements  in  iLse,  which  were  empirical  to  the  last  degree. 
Comparison  of  coils  and  transformers  were  frequently  based  on 
conditions  not  strictly  coraparalile.  To  ascertain  whether  a  gas 
bulb  and  a  coil  gave  the  same  quantity  and  quality  of  X-rays  as  a 
Coohdge  bulb  and  a  transformer,  we  should  at  least  have  the  same 
equivalent  spark-gap  and  mean  cuircnt.  For  that  we  needed  a 
sjjectromcter,  to  measure  the  spectral  distribution  of  the  output, 
and  simultaneoiLS  oscillograms  of  volts  and  amperes  ;  the  latter  two 
should  be  closely  in  phase.  A  kathode  ray  oscillograph  had  ad- 
vantages over  the  electrometer  and  the  moving  coil  galvanometer 
which  might  give  over-shot  readings  with  very  rapid  changes. 
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In  order  to  obtain  electrons  at  highest  speeds  we  might  use  high 
potentials  from  sources  (a)  of  constant  potential  or  peak  f  alucs  form  ; 
\h)  siniLsoidal  transformer  discharges  ;  and  (c)  pulsating  coil 
discharges.  When  wo  worked  the  Coolidge  tube  with  (a),  (b),  (c) 
at  the  same  cmrent,  the  study  of  the  si»ctrometer  and  oscillo- 
graph proved  that  the  order  of  efficiency  was  that  given,  when 
(6)  was  selectively  rectified  and  (c)  provided  with  a  merciu-y  in- 
terrupter;  the  more  constant  the  potential,  the.fewer  the  relatively- 
slow  electrons,  but  that  superiority  became  less  marked  as  the 
potential  rose.  The  case  of  the  gas  tube  was  quite  different.  The 
oscillograph  showed  a  succession  of  peaked  waves,  whether  the 
potential  was  constant  or  variable.  In  case  (o)  the  tube  made  the 
constant  potential  intermittent  ;  in  (6)  the  middle  portion  of  the 
transformer  loop  produced  peaks  waxing  and  waning  in  height  with 
the  potential ;  in  (c)  one  or  more  current  peaks  corresponded  to 
the  potential  peak.  The  spectral  curves  did  not  differ  much,  as 
was  to  be  expected,  and  their  maxima  agreed  as  to  wave-length ; 
the  shape  of  the  spectral  curve  depended  upon  the  tj^s  of  tube  and 
not  on  the  excitant. 

Though  these  were  secondary  factors,  we  should  generally 
raise  the  jxitential  of  the  Coolidge  tube  as  high  as  possible 
and  keep  it  there,  or  increase  the  frequency  of  the  trans- 
former very  considerably ;  at  higher  current  intensity,  however, 
the  X-ray  output  was  much  less  than  proportional  to  the  current 


for  ordinary  interrupter  speeds,  because  the  current  wave  lagged 
liehind  the  potential  wave  owing  to  the  arcing  at  the  interrupter. 
In  the  gas  tube  the  intermittent  discharge  might  l)e  useful  in  dis- 
si])ating  the  residual  ionisation,  and  the  interval  between  the 
discharges  of  a  coil-driven  bull)  helix-d  in  checking  the  rise  of 
the  target  temperatiu'e.  Kut  int<'rvaLs  of  the  merciu-y  breaks 
amounting  to  itO  jxr  cent,  of  tlie  time  Ix'tween  successive  impulses 
were  needlessly  long ;  in  the  case  of  single-phase  transformers 
the  figure  might  be  GO  \vy  cent.  We  might  raise  the  efficiency  of  cases 
{h)  and  (c)  by  raising  the  frequency,  though  that  would  lead  to  more 
heating.     In  (c)  we  should  also  iilerease  the  primary  volts  and  the 
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Fig.  .5. — Kesotron  Rectifiers. 


condenser  capacity  so  as  to  produce  a  series  of  flat-topped  peaks 
without  tails,  thus  approaching  the  constant  potential  con(£ticfti. 
The  coil  being  essentially  a  shock  apparatus,  however,  this  method 
of  excitation  superposed  harmonics  of  high  frequencies  (several 
thoasands  per  second)  on  the  waves  which,  reflected  in  the  secondary 
cii-cuit,  were  reluctant  to  pass  through  the  biUb ;  the  tendency  to 
sparking  across  the  tube  was  hence  increased.  To  jabviate  this 
we  had  to  lower  the  gas  pressure  or  to  immerse  the  tube  in  oil,  if 
we  could  not  suppress  the  highfrequency  waves  before  they  reached 
the  tube.  [The  latter  was  donej  in  the  German  symmetrical 
coil.     In   this  novelty  two  separate  coils  were  mounted  vertically 
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side  by  side  with  their  secondaries  as  well  as  their  primaries  in 
series  ;  the  annular  air  space  between  the  coils  facilitated  cool- 
ing. In  the  two  cormecting  leads  between  the  secondaries 
were  inserted  a  gas  bulb  and  a  rectifying  spark  gap ;  on  each  side 
of  the  latter  gap  and  in  series  with  it  was  a  high  water  resistance. 
The  self-induction  of  the  secondary  circuit  being  low,  but  the  re- 
sistance high,  the  high-frequency  waves  were  dampedout.     A  some- 
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what  similar  apparatus  had  been  designed  by  Mr.  Mortimer  Codd 
in  this  country. 

Advaiv'tages  of  Constant  Potential. 

The  constant  potential  had  the  fiuther  advantage  of  admitting 
of  precise  mcasiu'ements  which  were  very  desirable  in  therapeutics, 
and  though  that  advantage  was,  as  mentioned,  less  marked  at 
higher  voltage,  it  became  distinct  again  when  the  characteristic 
radiations  began  to  appear.  In  America  static  (influence)  machines 
of  the  Wimshiu-st  types  had  recently  given  good  results.  The 
Bledical  Supply  Association  exhibited  a  large  Wimshiust  machine 
with  eight  pairs  of  glass  plates,  driven  by  an  electric  motor  and 
excited  by  a  smaller  machine  with  ebonite  disc,  all  in  a  sealed  case 
of  wood  and  glass.  Another  soiu'ce  of  high  potential  was  the  trans- 
former couplfd  with  kenotron  valves  rectifying  up  to  200  000  V  ; 
in  Fig.  5  both  half-waves  of  the  transformer  are  rectified.  Three- 
phase  systems  required  six  such  valves,  and  they  were  so  com- 
bined with  condenser  and  inductances  that  HuU  had  transformed 
and  rectified  1.50  V  alternating  cuiTcnt  at  2  000  cycles  to  92  000  V 
with  a  fluctuation  of  only  1  per  cent.,  and  currents  of  50  000  V 
with  a  fluctuation  of  O'l  per  cent. 

To  ensure  hopiogeneity  of  the  fays  we  had  still  largely  to  rely  on 
the  characteristic  rays  of  the  K,  L,  M  tyjx-s,  and  on  filtering  these 
through  a  screen  either  of  the  same  metal  as  the  antikathode  or  of 
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an  element  of  slightly  smaller  atomic  number.  It  wa.s  inadvisable, 
however,  to  push  the  potential  too  high,  lest  a  general  short-wave 
radiation  should  make  its  appearance  which  could  not  be  filtered. 
The  critical  potential  for  the  K  radiation  of  timgsten  (atomic  num- 
ber 74)  was  70  000  V,  and  the  optimum  was  about  100  000  V.  A 
filter  of  tiuigsten  or  tantalum  (atomic  number  73),  0'15  mm.  thick, 
would  remove  most  of  the  general  radiation  but  would  not  stop  K 
rj.  and  p  components  of  K ;  an  equalljr  thick  filter  of  the  j-tterbirmi 
(atomic  number  70)  would  leave  only  the  a  component  with  an  in- 
tensity 30  times  that  of  the  remaining  general  radiation.  For  molyb- 
denum (atomic  number  42)  the  optimum  was'  30  000  V,  and  zirconium 
(number  40)  gave  the  best  filter.  Tungsten  would  be  a  good  filter 
for  platinum  (number  78).  This  filtering  mifortmiately  reduced 
the  available  intensity  very  much,  as  Figs.  6  and  7  siiowed  by  the 
diminution  of  the  cm-ve  areas.  In  Fig.  7  timgsten  rays,  at  40  kV, 
are  filtered  through  3  mm.  of  aluminium.  In  the  National  Physical 
Laboratory  different  homogeneous  rays  were  produced  by  a 
battery  of  tubes  provided  with  antikathodes  of  different  metals. 


Applications  of  X-P.ays. 

Tm-ning  to  apphcations  of  X-rays,  Major  Kaye  referred  fiist  to  the 
importance  of  the  study  of  crystal  study,  which  Laue  originated 
in  Munich  in  1912  and  which  the  two  Braggs  and  others  had 
developed  with  remarkable  success.  That  powdered  crystallised 
materials  could  be  examined  in  the  same  way,  whtji  slightly  com- 
pressed into  thin  rods,  had  been  observed  by  Lane's  collaborators 
Friedrich  and  Knipiaing  already.  When  the  pencil  of  X-rays  fell 
on  such  a  rod,  normally  to  the  axis,  and  a  photograph  was  taken 
of  the  pencil  j)enetrating  through  the  material  on  a  photogi-aphic 
film  concentric  to  the  rod  and  to  the  point  struck  at  a  distance 
of  several  inches,  the  spot  appeared  smromidtd  by  rings  charac- 
teristic of  the  atoms  in  the  material.  In  tliis  way  Debye  and 
Scherrer  (Gottingen),  and  later  HuU,  Duane,  Howe  and  others 
at  Schenectady,  had  shoivn  that  probably  aU  substances  were 
crystalline  and  that  the  various  physical  properties,  elasticity, 
hardness,  melting  point,  &c.,  were  all  manifestations  of  the  atomic 
forces  reveaUng  themselves  in  the  crystalline  form.  Major  Kayb 
exhibited  a  very  simple  apparatus  of  Hull  for  these  studies  (of 
the  type  just  described),  with  the  aid  of  which  salts  hke  XaF,  XaCl, 
KF,  &c.,  could  be  distinguished  in  natmal  and  artificial  mixtmes. 
On  the  photographic  strips  sho\vn,  the  rings  mentioned  appeared 
as  bands,  indicating,  of  course,  the  spacings  and  not  spectral  fines 
in  the  ordinary  sense.  They  had  fiu-ther  studied  the  effect  of  heat 
treatment,  rolhng,  and  ageing  in  metals  hke  tin,  cadmium,  molyb- 
denum. The  value  of  these  tests  was  that  they  did  not  in  the  least 
destroy  the  specimen  which  fi'equently  did  not  require  any  purifica- 
tion, nor  preparation,  and  wliich  might  be  examined  in  the  fm-nace. 

Some  Industrial  Uses. 

In  the  tliird  lecture,  Major  Kaye  reviewed,  with  the  aid  of  a  large 
number  of  slides,  progress  in  the  industrial  applications  of  X-rays, 
dweUing  also  on  the  ser'i'ice  they  had  rendered  to  medical  science 
and  to  science  in  i,eneial.  He  drew  attention  to  the  moral  effect 
on  the  workers,  who  knew  that  concealed  defects  and  bad  work- 
manship might  be  discovered  at  any  stage,  and  to  the  success  recently 
obtained  in  distinguishing  "  old  masters,"  old  bronzes,  furniture, 
&c.,  from  modern  imitations  ;  such  distinctions  were  possible 
because  the  old  materials,  canvas,  wood  pigments,  primings  in 
the  case  of  paintings,  differed  from  the  modern  materials,  or  had 
changed  with  age.  The  scattered  radiation  was  a  difficulty,  especi- 
ally of  metallurgical  radiography.  Every  sm-face  struck  by  the 
rays  emitted  secondary  radiations  in  all  directions  to  the  detriment 
of  definition.  To  avoid  this  scattering  the  object  should  be  brought 
close  to  the  photogi-aphic  plate  or  screen,  if  possible,  while  kept 
away  from  the  tube.  The  plates  should  be  enveloped  with  sheet 
lead  (with  an  inner  lining  of  aluminium),  a  hole  being  left  big  enough 
for  the  reception  of  the  direct  image.  Irregularities  in  the  contour 
should  be  cemented  with  jiarafiin  wax  to  the  bottom  of  a  card- 
board or  aluminium  tray,  and  mercury  or  lead  shot  be  poured 
round  it.  The  Bucky  grid  ii\serted  between  plate  and  object 
also  did  good  service ;  it  was  a  rectangular  grid  of  metal  with 
spherical  faces,  radially  divided  into  cells,  so  that  only  the  direct 
rays  could  pass  ;  the  grid  itself  was  kept  in  shght  motion  to  prevent 
its  being  registered  on  the  plate.  The  practicable  Umits  of 
])enetration  depths  were  the  follo^ving :  lead  4  mm.  to  5  mm., 
tin  12  mm.,  carbon  steel  7-5  cm.,  aluminium  and  its  alloys  10  cm. 
to  15  cm.,  wood  30  mm.  to  40  mm.  To  extend  these  ranges  we 
should  require  either  much  higher  potentials  with  improved  cooling 
arrangements  or  shorter  exposiu-es  and  better  plates  and  screens. 
The  emulsion  plates  were  backed  -with  heavy  metals  or  combined 
with  intensifying  screens  of  calcium  tungstate.  The  closest  contact 
between  screen  and  emulsion  was  in  the  "'  Impex  "  plate  secured 
by  embedding  the  fluorescing  salt  in  a  super -imposed  gelatine  film 
which  was  dissolved  off  before  the  plate  was  developed  ;  the  ex- 
posm-e  would  thereby  be  reduced  to  1/30.  The  "  duplitised  "  films, 
celluloid  films  with  cmidsion  coatings  on  both  sides,  of  which 
sometimes  several  were  piled  up  in  sandwich  fashion,  also  gave 
sensitive  detectors.  The  ionisation  method  of  detecting  X-rays 
offered  great  promise,  as  it  could  be  made  more  sensitive  than  any- 
photographic  method  available. 
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Variable    Speed  Motors   in  Heavy  Industries. 


Lectmini!  before  tlie  I.E.E.  Western  Centre  at  Swansea,  to  an 
audienee  largely  consist inj;  of  enjjineers  and  technical  ntti<ials  from 
the  local  collieries  and  steel  works.  Dr.  S.  1'ahkkh  Smith  (Assistant 
Professor  of  Klectrical  Kn<;ineerinrr  at  the  Imperial  C'ollej;c  of  Science 
and  Teclinolopy.  London)  said  he  proposed  (o  deal  as  briclly  as  he 
could  with  some  facts  relatintr  to  the  application  of  variable-speed 
motors  to  the  heavy  industries  from  the  jioint  of  view  of  the  electrical 
desirrner. 

It  so  happened  that  the  field  systems  of  all  i)ractical  foinis  of  motor 
consisted  of  alternate  X.  and  S.  poles.  Hence,  to  obtain  a  uni- 
directional  torque  the  current  in  any  given  arnjature  conductor 
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in  a  way  which  was  quite  independent  of  the  six-ed.  At  first  sight, 
this  seemed  ideal,  for  the  action — in  so  far  as  production  of  torque 
was  concerned — was  entirely  independent  of  the  speed.  In  actual 
(iractice,  however,  it  was  necessary  to  avoid  destructive  sparking  at 
the  brushes,  and  this  could  only  be  done  when  the  voltage  per  bar 
and  other  important  factoi-s  of  design  weie  held  subject  to  severe 
restrictions. 

In  direct-current  shunt  motors  the  speed  wa.s-  substantially 
independent  of  the  speed,  and  with  series  excitation  the  speed  fell 
off  rapiillv  as  the  torfpie  increased.      By  suitable  componndiiiL'.  any 


Fii;.    1. — Threk-Phase  Commutator  Motor  fob  Drimvc  V\s 

50/90   H.P.,  (JOO/1  000  R.P.M.,    50   CYCLES. 


Vn..    2. — Motor    Set    with    Oi'ES-pole    Cii.w.,  i.  mx  ik  Swin 
AND  Starting  Device. 


must  reverse  every  time  it  passed  from  one  pole  to  the  next.  The 
method  by  which  this  reversal  of  current  was  brought  about  depended 
upon  the  type  of  motor  emi)loved.  In  the  synchronous  motor, 
alternating  current  was  fed  into  the  armature  windings  while  the 
alternate  X.  and  S.  poles  were  produced  by  exciting  the  field  coils 
with  direct  current  derived  from  a  separate  source.  In  order  that 
reversals  of  current  should  correspond  with  reversals  of  flux,  such 
motors  coukl  run  at  synchronous  speed  only.  As  the  ccnti'al  station 
engineer  aimed  at  keeping  the  supply  frequency  as  near  as  possible 
constant,  the  speed  of  such  a  motor  could  not  be  varied  because  : — 
Speed  frequency*  =  Supply  frequency = Constant. 

Accordingly,  tlie  synchronous  motor  must  be  dismissed  as  unavail- 
able for  the  purpose  of  t)ie  present  enquiry. 

Speed  Variation  on  Induction  Motors. 

In  the  induction  motor,  the  condition  for  maintaining  iniidirec- 
tional  torque  was  : — 

Speeil  frequeney=Supply  frequency— Slip  frequency. 
=Constant  — Slip  frequency. 

So  here  it  was  possible  to  reduce  the  speed  by  suitably  increasing 
the  slip.       But,   in  the  operation   of  the   plain   induction   motor, 
there    was    the    further    relationship    that,    no    matter    what    the 
speed,    the   consumption  of  electric  power  was 
determined  by  the  loniue,  or  : — 
Power  input  a  Torque. 

Hence,  whenever  the  motor  was  called  on 
to  exert  full-load  torque,  it  would  take  full- 
load  power,  even  though  it  be  crawUng  round 
at  only  one-terfth  full-speed,  and  consequently 
only  giving  an  output  of  one-tenth  the  rated 
horee-power.  ^    i 

COJDIUT.ATOK    MOTOR.S. 

An  entirely  different  state  of  affairs  existed  in 
a  motor  the  armatuie  of  which  was  provided 
with  a  commutator.  Thanks  to  the  com- 
mutator and  brushes,  re\ei-sal  in  the  direction 
of  the  current  in  any  conductor  as  it  passed 
from  one  pole  to  the  ne.xt  was  brought  about 

*  Spjjd  frequency  =  iuiTnb.T  u{  |Mile-|uirs  ■  n- 
volutious  pec  second. 


desired  result  intermediate  between  these  two  extremes  could  be 
easily  obtained.  On  the  one  hand,  it  is  often  useful  to  add  a  certain 
number  of  slumt  turns  to  a  series  motor  to  prevent  racing  at  light 
loads  ;  on  the  other  hand,  it  was  often  useful  to  add  a  few  series 
turns  to  a  shunt  motor  to  increase  the  starting  torc[ue,  or  to  cause  the 
speed  to  fall  when  the  motor  is  severely  overloaded. 

The  various  methods  available  for  controlling  the  speed  of  a 
direct -current  motor  appeared  immediately  from  the  equation  : 

Supply  Volts  —  Ohniic  drop 


Speed= 


Field 


Evidently  the  speed  coidd  be  adjusted  by  varying  (I)  the  field, 
(2)  the  resistance  in  the  armature  circuit,  or  (3)  the  voltage  acrosss  the 
terminals. 

Speed  Control  of  SHrNT  Motors. 

In  considering  the  speed  control  of  slnmt  motors  run  off  constant 
pressure  supply  mains  by  adjusting  the  field  strength  the  ohmic  drop 
term  could  be  practically  ignorc(.l  ;  for  though  its  presence  tended  to 
make  the  motor  slow  down  on  loa<l,  this  effect  was  roughly  com- 
pensated for  by  the  weakening  effect  of  armature  reaction  on  the 
field.  In  modern  interpole  machines  the  limits  of  speed  variation 
obtainable  by  adj\isting  the  field  strength  were  very  wide,  as  much 
as  1  :  .5  or  even  1  :  (i  being  possible.     The  lower  limit  was  fixed  by  the 


Fio.  3. — Rotor  of  Main  asd  Auxiliary  Motors  on  same  Shaft. 
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maximum  flux  it  was  possible  to  produce  in  the  motor,  and  by  the  cool- 
ing, especially  the  cooling  of  the  field  windings  at  low  speed.  The 
higher  limit  was  set  by  instability,  commutation  troubles  and  exces- 
sive mechanical  stresses.  It  was  an  economical  method,  because 
the  power  expended  in  field  excitation  never  exceeded  a  small  fraction 
of  full  load. 

With  resistance  control,  the  input  was  constant  for  a  given  torque, 
whatever  the  speed,  so  the  greater  the  reduction  of  speed  the  lower 
the  efficiency  of  the  motor  became.  Also,  if  the  torque  varied,  the 
speed  varied  accordingly,  attaining  full  speed  at  no-load  almost 
regardl'^ss  of  the  amount  of  resistance  inserted.  The  method  was, 
moreoTer,  too  uneconomical  for  continuous  i-unning.  Its  apphcation 
was  cr/wequently  confined  to  Umiting  the  current  when  starting  up. 


Fig.  4. — Rolling  Mill  Motok  Pole  Change-over  arrangement  for  same  Technical 
Data  as  Fig.  1.  View  showing  Main  Motor  witu  Top  Cover  Removed  and  Change- 
over Switch  Visible. 


Speed  variation  by  voltage  control  was  the  best  of  the  three,  as 
regards  economy  ;  but  its  apphcation  involved  the  use  of  one  or  more 
extra  machines.  By  using  two  like  motors  in  place  of  one  large  one, 
the  well-known  series  parallel  control  might  be  adopted  ;  but  then 
there  were  only  two  reaUy  efficient  running  positions,  viz.,  when  the 
motors  were  either  in  series  or  in  parallel.  To  obtain  higher  speeds, 
the  practice  of  weakening  the  fields  was  sometimes  resorted  to  ;  but 
remembering  that  : 

Torque  a  armature  current  X  field, 

it  must  be  realised  that  where  increased  speed  involved  increased 
torque — as  was  often  the  case — the  method  of  weakening  the  field 
involved  actually  reducing  one.  of  the  torque-producing  factors, 
thereby  necessitating  a  very  rapid  rise  in  the  armature  current. 

The  Ward  Leonard  System. 

Another  method  of  varjdng  the  speed  by  varying  the  voltage 
was  the  Ward  Leonard  system.  It  apphed  the  principle  of  varying 
voltage  on  a  broader  and  more  elastic  basis  than  the  series-parallel 
control ;  but  it  involved  the  use  of  at  least  two  extra  machines, 
viz.,  a  variable-voltage  generator  and  a  motor  to  drive  it.  By 
adding  a  flywheel  to  the  motor  generator  set  the  Ilgner  system 
was  obtained  in  which  the  kinetic  energy  of  the  flywheel  could 
be  drawn  on  for  the  purpose  of  levelhng  out  the  peaks  of  a  fluctuating 
load  such  as  occurred  in  the  operation  of  winders  and  rolHng  mills. 
While  admitting  that  Ilgner  sets  had  served  a  useful  purpose  in  the 
past.  Dr.  SinTH  preferred  to  regard  them  as  cumbrous  and  expensive 
expedients  for  bridging  over  a  period  of  transition.  The  ideal  to 
which  we  were  rapidly  approacliing  was  to  have  generating  units 
and  networks  so  large  in  comparison  with  any  single  load  that  load 
equaUsation  became  superfluous.  It  was  also  obviously  desirable 
to  avoid  the  conversion  of  high-tension  alternating  current  to 
low-tension  direct  current. 

This,  however,  involved  the  use  of  alternating-current  motors, 
and  here  we  entered  the  field  of  compromise.  By  varjing  the 
number  of  poles  or  by  emplojdng  the  cascade  connection  the  induction 
motor  could  be  made  to  run  at  a  hmited  number  of  economical 
speeds,  usually  2,  3,  4,  5  or  6.  The  number  of  poles  could  be  varied 
by  changing  the  connections  to  the  windings,  as  is  done  in  the  case 
of  the  Oerlikon  motors  in  the  photographs  reproduced  herewith 
(selected  from  the  «Udes  shown  by  the  lecturer)  ;  or  by  altering  the 
number  of  phases,  as  was  done 'by  Greedy  (.see  The  Electrician, 
Vol,  LXXVIII.,  p.  544).  The  cascade  connection  was  obtained  either 
by  using  two  motors,  as  in  the  Oerlikon  photoglyphs,  or  as  in 
the  Hunt  cascade  motor. 


Though  these  devices  were  perfectly  satisfactory  for  many  drives, 
there  were  several  cases  where  they  were  insufficient.  Occasionally 
the  plain  induction  motor  with  resistance  control  could  replace  the 
flywheel  converter  set  without  serious  loss  of  efficiency,  for  example, 
winders  in  which  tlie  starting  period  was  small  compared  with  the 
running  period.  Other  cases,  however,  demanded  more  complicated 
solutions,  when  conversion  was  to  be  avoided,  and  this  led  the 
lecturer  to  consider  alternating-current  commutator  motors. 

ALTERNATrNG-CDRRENT   COMMUTATOR   MOTORS. 

So  long  as  small  or  medium  outputs  only  are  needed,  both  single- 
phase  and  3-phase  commutator  motors  could  be  built  to  give  similar 
characteristics  to  direct-current  motors,  though  the  speed  range 
was  more  limited  and  the  cost  was  higher. 
Dr.  Smith  mentioned  that  we  were  indebted  to 
the  President  of  the  Institution  for  showing 
us  how  to  make  the  single-phase  shunt  motor 
work  ;  but,  except  for  the  work  of  a  few 
enthusiasts  like  Mr.  Creedy,  comparatively  httle 
had  been  done  in  this  country  to  develop  this 
type  of  machine.  Where  a  series  character- 
istic was  satisfactory  and  single-phase  supply 
was  available,  the  series  motor  Avith  a  variable- 
ratio  transformer  proved  to  be  an  admirable 
solution  ;  nor  did  it  seem  objectionable  to 
demand  single-phase  for  motors  when  it  was 
supi>lied  in  considerable  bulk  to  arc  furnaces. 
For  large  powei-s  some  form  of  variable-speed 
set  became  essential,  owing  to  the  severe 
limitations  imposed  on  the  design  of  alter- 
nating-current commutator  motors.  There 
were  many  such  sets  ;  in  most  of  them  the 
main  motor  was  an  induction  motor  and  the 
auxihary  motor  a  three-phase  commutator 
motor. 

Here,  however,  we  had  entered  into  the  wide 
field  of  development,  and  it  was  not  yet  pos- 
sible to  say  whether  the  rather  inefiicient 
and  costly  converter  sets  would  be  ultimately  ousted.  In  this 
country  manufacturers  still  had  decided  leanings  towards  continuous 
current  and  were  often  prepared  to  sacrifice  too  much  in  order  to 
confine  their  energies  to  standard  production.  Nevertheless, 
progress  could  not  be  retarded  ;  every  day  alternating  current  was 
ousting  continuous  current,  and  if  British  manufacturers  did  not 
encourage  development  along  difficult  paths  and  insist  on  more 
highly  trained  technical  staffs,  then  the  lead  of  the  industry  would 
pass  to  the  Continent,  as  appeared  to  be  the  case  in  electric  traction. 
There  was,  however,  no  need  to  allow  this — the  country  which  had 
played  so  important  a  part  in  the  discovery  of  electric  machines 
would  surely  be  able  to  undertake  their  development — whatever 
trials  and  failures  were  entailed. 


B.T.H.  Rotary  Converters. 

If  the  3-phase  motor  were  as  convenient  and  efficient  a  machine 
as  the  direct-current  motor  electrical  engineers  would  have  been 
spared  a  great  deal  of  anxiety  and  a  great  deal  of  expenditure.  As 
it  is,  however,  to  obtain  the  greatest  advantages  from  3-phase 
transmission  and  the  greatest  advantages  from  the  use  of  direct- 
current  motors  intermediate  converting  machinery  is  necessary. 
This  machinery  introduces  into  the  scheme  of  things  some  important 
problems  of  finance  and  some  very  interesting  technical  questions. 
In  this  connection  there  is  one  school  that  pins  its  faith  to  motor 
converters  and  another  school  which  considers  that  the  greater 
advantages  and  less  disadvantages  accrue  by  the  use  of  rotary 
converters. 

In  the  latter  school  we  may  perhaps  justly  place  the  British 
Thomson -Houston  Company,  or,  at  least,  we  may  say  that  they 
have  designed  and  manufactured  a  large  number  of  machines  of 
this  kind  in  an  attempt  to  obtain  that  high  factor  of  efBcienoy  and 
rehabihty  in  converting  plant  which  is  so  essential  if  power  is  to  be 
economically  supi)Ued. 

Essential  Features. 
Figs.  1  and  2  show  two  typical  rotary  converters  made  by  this 
firm  and  indicate  sufficiently  well  their  general  design  and 
appearance.  It  may  be  said  that  the  rotary  converter  in  essentials 
is  similar  to  a  direct-ciurcnt  generator  with  the  armature  vnnding 
connected  to  slip  rings  as  well  as  to  the  commutator.  The  direct- 
current  brushes  are  placed  so  as  to  obtain  the  maximum  voltage 
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generated  by  the  armature,  and  whin  the  two  tai)pings  of  tlie 
arniatiu'C  to  tlie  sUji  rings  coincide  with  tlie  positions  of  the  positive 
and  negative  hnishcs  there  is  a  niaxiiiiuni  pressure  across  the  lap- 
pings, tliis  presume  being  equal  to  the  dircct-cuirent  voltage.  As  the 
arinatuie  rotates  the  i)ressure  passes  through  a  cycle  of  changes 
which,  in  general,  follow  a  sine  law.  As  the  alternating-current 
maximum  voltage  is  equal  to  the  direct-current  voltage  the  virtual 
value  of  the  alternating-current  voltage  is  equal  to  0-707  of  the 
direct-current  voltage  in  the  ease  of  the  single-phase  and  2-phase 


00  \X'r  cent,  ami  illustrates  the  point  which  we  have  just  made.  It 
will  be  noted  the  heating  increases  wth  decreasing  power  factor. 
This  is  due  to  the  cancellation  of  the  alternating-current  and  direct- 
current  circuits  not  being  so  complete  as  when  the  jwwer  factor  ia 
unity.  Heating  factor  is  a  t<-rm  enijiloyed  to  describe  the  ratio 
of  CR  losses  occurring  when  the  machine  is  oiK-rating  as  a  rotary 
to  the  C^R  losses  which  would  occur  in  the  machine  when  operating 
as  a  direct-current  generator,  the  dircet-curient  output  being  the 
same  in  each  case. 


t''u:.  1. — 1  oW  k\V,  375  kevs.  per  hum.,  50  cycle  Booster  Controlled 
Rotary  Converter  with  Direct  Cocpled  Exciter. 

macliines,  0-612  in  the  case  of  the  3-phase  delta  machine,  and  0-353 
in  the  case  of  the  6-phase  diametrical  machine.  The  direct -current 
voltage  of  the  rotary  is  therefore  approximately  -fixed  by  the 
alternating-current  voltage  with  which  the  shp  rings  are  supplied, 
though  certain  variations  in  tliis  relation  are  obtainable  by  methods 
mentioned  below.  It  is  important  to  note  that  as  the  direct-current 
voltage  usually  requiied  is  comparatively  low  and  the  alternating- 
current  distribution  voltage  comparatively  high,  a  transformer 
must  be  used  in  connection  with  the  converter  set.  While  this 
addition  is,  to  some  extent,  a  disadvantage  as  regards  cost,  it  has 
the  considerable  advantage  that  only  comparative  low  pressures 
exist  in  the  revolving  machinery. 


0        .      fl 


Fio.  2.— 2  000 
CHRONisiNG  Rot 

iNG   Motor   rux 


kVV   50   CYCLE   Reactance    Co.ntrolleu    iSELi-.Si.s 
ARY  Converter  with  Alternating-current  Start" 
NiNG   at   375   revs,    per   Mrs. 


This  low  voltage  also  obviates  the  use  of  charging  devices  w  hich  are 
often  necessary  when  converting  machinery  has  to  be  started  from 
high-voltage  circuits.  The  ciu-rcnt  ])assiug  is  also  small,  being  the 
difference  between  the  alternating  c:urrent  and  direct  current,  and 
even  this  difference  can  be  materially  decreased  by  increasing  the 
number  of  phases  up  to  six.  For  this  reason  a  6-phase  winding  is 
usually  emploj-ed,  as  this  gives  a  machine  which  is  not  only  cooler, 
but  is  capable  of  withstanding  a  higher  overload  and  giving  an 
increase  in  efficiency  from  0-25  to  0-5  jx-r  cent 

Heatixg  a:sd  Power  Factor. 

Fig.  3  gives  curves  showing  the  heating  factor  of  1,  2,  3  and  6-phase 
converters  when  operating  at  power  factors  between  imity  and 
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Fig.  3. — Curves  giving  the  Heating  Factor  op  1,  2,  3,  .and  6-phase 
Converters. 


The  conditions  under  which  a  rotary  converter  operates  necessi- 
tate considerable  attention  being  paid  to  commutation.  For 
while  in  the  ordinary  type  of  direct  current  generator  the  armature 
current  produces  a  magneto  motive  force  at  right  angles  to  the  main 
field  structure,  distorting  the  flux  distribution  under  the  main  pole 
and  producing  a  flux  in  the  commutating  zone  of  opposite  direction 
to  that  required  for  good  commutation  and  thus  even  with  commuta- 
ting poles  fixing  the  limit  to  the  overload  capacity  of  the  machine 
in  the  rotary  converter  the  armature  reaction  due  to  the  alternating 
current  over   180  deg.'  balances  the  armature  reaction  produced 
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CIENCY    BY   installing    A    RoTARY   CONVERTER. 

bv  the  direct  current.  The  commutating  conditions  thus  approach 
closely  to  those  which  would  exist  were  the  ordinary  direct  current 
generator  fitttd  with  completely  compensated  windings  and  are 
therefore  suixrior  to  the  conditions  in  both  an  ordinary  generator 
and  a  motor  converter.  Fiuther,  it  is  possible  for  a  rotary  converter 
to  produce  a  field  under  the  commutating  jwle  which  will  corajiensate 
for  the  reactance  of  the  coil  imder  commutation  more  closely  than 
in  any  other  tvTX-  of  converting  apparatus  which  is  not  equipped 
with  comjiensating  windings. 

This  cancellation  of  the  alternating-current  and  direct-current 
armature  currents  and  armature  reaction  and  the  use  of  the  same 
magnetic  circuit  for  both  the  direct-ciuTcnt  and  alternating  current 
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sets  gives,  it  is  claimed,  the  rotary  converter  equipment  a  higher 
efficiency  than  other  types  of  conx^erting  apparatus.  This  point  is 
illustrated  in  Fig.  4. 

Eelatiox  of  A.C.  and  D.C.  Voltage. 

When  as  is  usual  rotaries  are  employed  for  converting  alternating 
to  direct  cm-rent  an  approximately  constant  voltage  on  the  direct 
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Fig.  5. — Curves  showing  Improvement  in  Power  Factor  which 
will  be  effected  by  isstalling,  as  extensions,  rotary  converters 
opbrattng  at  95  per  cent.  leading  pow^r  factor. 

current  side  is  obtained  with  constant  alternating  cm-rent  voltage 
at  the  slip  rings.  If  the  alternating  current  at  the  shp  rings  be  kept 
constant  a  particular  excitation  of  the  field  -n-ill  give  miity  power 
factor  at  the  slip  rings,  a  reduction  in  the  field  current  producing  a 


lagging  current  and  an  increase  producing  a  leading  current.  In 
the  latter  case  the  effective  magnetising  value  of  the  current  is 
exactly  equal  and  opposite  to  the  extra  ampere  turns  wliich  have 
been  produced  in  the  main  field  coils, so  that  the  resultant  effective 
ampere  turns  are  always  constant  for  a  given  appUed  voltage  at 
the  slip  rings.  If  a  reactance  is  plac^'d  bet-ween  the  source  of 
constant  voltage  alternating  current  and  the  shp  rings  of  the 
rotary  voltage  variation  can  be  obtained  by  weakening  or  strengthen- 
ing the  field  of  the  machine  As,  however,  the  rotary  runs  most 
efficiently  at  miity  power  factor  the  normal  direct  current  voltage 
should  be  that  which  is  obtained  vnih  that  power  factor  between 
three-quarters  and  full  load,  unless  it  is  desired  to  use  the  rotary 
to  compensate  for  lagging  current  in  the  system,  an  abiUty  which 
is  of  considerable  importance  as  is  evident  by  a  reference  to  Fig.  5. 

Starting    Rotaries. 
There  are  also  some  interesting  points  about  starting  rotary  oon- 
verters  and  we  may  refer  particularly  to  the  method  of  iLsing  a  self  • 
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Fig.  6.- 


-OSCILLOGRAM  SHQ-WING  STARTING  AND   SeLP-SyNCURONISING 

OF  A  B.T.H.  1000  kW  Rotary  Converter. 


synchronising  induction  motor  for  this  purpose.  In  this  case  the 
induction  motor  which  is  mounted  on  the  same  shaft  has  the  main 
rotary  as  its  stator  windings  connected  in  series  ^vith  the  converter 
armatm-e  at  starting.  The  induction  motor  starts  the  converter 
and  brings  it  up  to  synchronising  speed.  At  this  point  the  motor 
acts  as  a  synchronising  reactance  and  allows  the  converter  to  syn- 
chronise automatically  with  the  supply  through  the  stator  windings 
of  the  motor.  As  soon  as  the  converter  is  in  synchronism  the 
induction  motor  stator  windings  can  be  short-circuited  and  the 
converter  is  then  ready  for  paralleUng  on  the  direct  current  busbars. 
Fig.  6  shows  an  oscillogram  taken  during  the  starting  of  a  1  000  kW 
rotary  converter  by  this  means.  Curve  2  is  the  direct  current  taken 
from  the  line  and  curve  1  is  the  voltage  across  the  induction  motor 
stator  -windings.  The  time  taken  to  self-synchronise  and  short- 
circuit  the  induction  motor  -windings  was  45  seconds. 


The   Reason   Why : 


Each   Process   M 

Br    M'.    J, 

The  inspection  department  is  now  looked  upon  as  an  integral 
part  of  the  factory  organisation,  but  in  the  majority  of  factories  it 
is  apparent  that  the  inspector's  activities  are  not  altogether  appre- 
ciated by  the  operator.  The  method  of  inspection  after  each  and 
every  process  is  not  regarded  with  a  kindly  ej'e,  and  it  is  considered 
as  another  "  management  dodge  "  for  scoring  at  the  expense  of  the 
"worker." 

In  a  factory  where  a  piece  -n-ork  or  bonus  system  operates,  friction 
between  the  insjiector  and  the  operator  is  sometimes  acute,  and  the 
1  atter  considers  it  a  personal  affront  -when  his  work  is  not  accepted. 
It  is,  of  comse,  a  serious  matter  to  him  when  a  large  batch  of  work 
is  returned,  for  this  materially  reduces  his  earnings,  seeing  that  the 
time  spent  in  rectifying  them  could  be  more  profitably  employed. 

Inspection  and  the  Piece-work  System. 
It  was  the  adoption  of  the  piece-work  system  wliich  made  inspection 
so  necessary.  Paid  by  the  hour,  irrespective  of  the  amomit  of  work 
done,  the  operator  had  no  incentive  to  scamp  his  job,  and  conse- 
quently it  was  done  thoroughly.  With  the  advent  of  piece-work, 
however,  the  operator  had  the  opjiortmiity  of  increasing  his  earnings, 
and  it  was  not  altogether  smprising  that,  in  the  endeavour  to  pro- 
duce more  in  order  to  earn  more,  the  quahty  of  his  -n-ji-k  deteri- 
orated. The  grievance  of  the  operator  is  that,  in  endeavouring  to 
comply  with  the  exliortation  to  produce  more,  he  is  penahsed  by  the 


ust  Be   Inspected. 

,    HISCOX. 

inspector.  He  does  not  always  appreciate  that  "  quahty '"  as  well 
as  "  quantity "'  is  included  in  the  exhortation.  Yet  that  affects 
him  quite  as  much  a^  it  does  the  management.  Buyers  wUl  not  look 
at  shoddy  work  when  good  stuff  is  available,  and  the  firm  must 
study  its  reputation  to  ensure  obtaining  sufficient  orders  to  keep  the 
factory  going. 

The  Dislike  of  Criticism. 

Apart  from  the  eft'ect  upon  his  earnings,  the  average  man  dishkes 
criticism,  and  this  is  doubly  the  case  when  it  is  backed  by  a  refusal 
to  accept  his  jiroduee.  The  operator  is  responsible  for  a  certain 
process,  and  ha\-ing  had  years  of  experience  he  natmaUy  considers 
he  is  fully  quaUfied  to  do  the  job.  The  possibiUty  of  an  accident, 
involving  the  scrapping  of  a  piece,  he  does  not  object  ;o,  for  that  may 
happen  to  anyone,  but  when  his  work  is  retm-ned  for  the  rectification 
of  minor  defects — the  inspector's  report  being  endorsed  "  roughly 
finished  "  or  some  similar  comment. — his  ire  is  aroused.  "  That 
fellow  ought  to  try  and  do  the  job  himself,"  is  a  comment  which  is 
often  passed,  this  implying  that -the  inspector,  in  the  same  circum- 
stances, would  not  do  better,  as  is  jjerhaps  the  truth. 

It  is  not  for  the  piupose  of  finding  fault,  however,  that  the  insjiector 
exists.  A  standard  of  workmanship  has  been  adopted,  and  it  is 
the  duty  of  the  inspector  to  see  that  no  work  leaves  the  factory  which 
does  not  conform  to  that  standard.     Fault  finding  onlj-  foUows  -n^hen 
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that  standard  is  not  icaohcd,  and  if  tho  inspector  is  to  keep  his  job 
ho  must  (Id  his  duty.  No  man  (!onsid"is  that  a  bus  conductor  is 
exceeding  his  dvity  because  he  insists  upon  cliarging  his  fares.  He  is 
emphiyed  to  do  that,  and  he  must  do  his  <luty.  The  inspector  has 
also  a  duty  to  jx-rforni,  and  it  must  not  be  taken  as  a  per.sonal  ailront 
because   he   does   it. 

With  all  respect  to  the  op.  lator,  it  nuist  be  admitted  that  when 
earnings  are  contingent  upon  tlie  amount  of  vork  j)roduccd,  there  i.s 
always  a  tendency  to  sacrilice  i|uality  to  speed.  Pride  of  workman- 
ship takes  scco)\d  place,  and  this,  to  a  certain  extent,  is  luiavoidable. 
The  man  who  jilaoes  i|uaUty  abovt^  everything  is  jx'nahscd  in  every 
directon,  for  his  earnings  suffer  considerably,  whilst  he  gets  the 
re])\itation  of  being  a  slow  worker,  and  as  such  is  not  looked  ui)()n 
with  faMiur  by  tile  management. 

TllK  RlCgUIHEMENT.S  OF  A  COMMERCIAL  Aoi;. 

But  it  must  be  remembered  that  w'e  are  living  in  a  commercial 
age,  and  art  to  a  certain  extent  nuist  give  place  to  utihty.  The 
factory  is  producing  a  commodity  to  sell,  and  for  the  factory  to  carry 
on  the  article  nrust  be  .sold  at  a  pric<^  which  ■will  yield  a  fair  margin 
of  profit.  But  it  mvLst  be  observed  that  lh<>  selling  price  mast  be 
low  enough  to  attract  sales,  and  tliis  means  the  adoption  of  a  standard 
of  quality  conforming  to  the  price  charged.  This  standard  must 
not  be  exceeded,  or  an  economic  hiss  on  production  follows ;  neither 
nuist  it  be  reduced,  otherwise  the  eustonu-r  is  not  receiving  value 
for  money,  and  a  falling  oft'  of  sales  is  the  result. 

The  inspiM'tor  calculates  to  a  nicety  the  ultimate  effect  of  any 
shght  discrepancy,  and  if,  in  his  opinion,  it  will  adversely  affect  the 
utility  of  the  article,  then  he  insist  ;  upon  a  rectification.  If,  on  the 
other  hand,  the  inaccuracy  is  but  a  technical  deviation  from  the 
standard,  having  no  real  effect  uj)on  the  utility  of  the  article,  then 
he  may  consent  to  let  it  go. 

He  does  not,  however,  suffer  this  discrepmcy  to  pass  without 
corament,  for  experience  has  taught  him  that  the  operator  is  quick 


to  profit  l)y  any  show  of  leniency  on  the  part  of  the  ins]>ector,  and  it 
is  in  this  connection  that  httlc  breezes  arc  frequent.  The  inspector 
knows  the  old  ollendei-  the  operator  who  sails  as  neai-  to  the  wind 
as  possil)lc — just  scrajiing  home,  but  never  extending  himself  to 
produce  a  really  accurate  job.  And  it  is  the  work  of  this  individual 
that  is  often  pulled  up. 

AdHBKENCB   to    STAUDAUn. 

The  operator  agrees  that  the  utility  of  the  article  is  not  affected, 
and  the  contention  is  accepted  by  the  inspector.  Still,  a  certain 
standaid  is  fi.Ked,  and  it  nuist  be  adhered  to.  It  is  all  very  well, 
once  in  a  way,  to  allow  work  to  pass  thi-ough  which  is  slightly  below 
standard,  but  this  must  be  looked  upon  as  an  act  of  grae<',  and  not 
treatefl  as  a  matter  of  course.  The  passing  of  a  batch  of  work  imder 
these  conditions  should  be  appreciated  by  the  operator,  who  should 
show  his  appreciation  in  determining  to  do  the  right  thing  by  the 
next  batch.  Kut,  unfortunately,  he  is  apt  to  take  advantage  of 
clemency,  and  the  next  batch  is,  if  anything,  a  little  worse.  An 
adverse  repoi't  follows,  and  the  o])erator  protests  that  the  inspector 
is  prejudiced,  and  fiiction  consequently  follows. 

The  insisteiu:e  of  the  management  on  having  the  iirst  two  or  three 
pieces  of  each  batch  inspirited,  bt'fore  the  bulk  is  proceeded  with,  is 
not  taken  too  kindly  by  the  ojxrator,  and  yet  it  is  to  his  advantage. 
He  protests  that  it  is  qirte  unnecessary,  and  that  the  carrying  out 
involves  loss  of  time.  It  is  probablj'  true  that  the  .loss  of  a  few 
minutes  may  bo  occasioned,  but  surely  this  is  better  than  having 
the  whole  batch  of  work  rejected  upon  completion.  The  inspector 
of  the  first  few  pieces  will  reveal  any  discrepancy,  whether  this  bo 
due  to  the  operator  or  to  his  tools  or  jigs,  and  this  can  be  remedied 
without  a  deal  of  trouble.  Once  the  first  few  pieces  have  passed  the 
inspector,  the  ojierator  knows  that,  so  long  as  he  does  the  work  in 
accordance  with  what,  now  may  be  termed  the  examples,  there  is  no 
fear  of  ultimate  rejection.  The  few  minutes  spent  upon  the  prehmi- 
nary  inspection,  therefore,  are  put  to  practical  ase,  and  arc  cer- 
tainly Jiot  wasted. 


"Tut-Tufand  the  English  Language. 

To  the   Editor  of  "THE   ELEGTRIGLIN." 

SiK  :  I  am  a  professional  caster  of  stones,  and  therefore  may  not 
comi)lain  when  a  few  pebbles  are  hurled  at  me  in  retaliation.  Indeed, 
I  welcome  them,  and  so  far  from  feeling  aggrieved,  as  "  Tut-Tut  " 
apparently  hojjes  and  ex]iects,  I  am  immensely  pleased  to  be  the 
victim  of  his  courteous  bombardment.  Certainly  it  was  a  brave 
action,  considering  how  deficient  he  appears  to  be  in  all  the  qualities 
necessary  for  any  kind  of  literary  undertaking.  I  admire  "  Tut-Tut," 
and  will  deal  with  him  as  charitably  as  I  possibly  can. 

A  ^'icious  Conception. 

Before  defending  myself  against  "  Tut-Tut's"  specific  allegations, 
I  should  like  to  dissociate  myself  from  what  I  take  to  be  his  general 
contention.  In  effect,  he  says  that  only  the  faultless  may  criticise. 
This  opinion  is  widely  held,  but  nevertheless  represents  an  utterly 
vicious  conception  of  the  critic's  function.  The  right  of  criticism 
is  a  God-given  privilege,  possessed  equally  by  the  expert  and  the 
ignoramus.  The  idea  that  perfect  executive  abihty  must  precede 
any  attempt  at  criticism  is  sheer  snobbery.  Even  if  I  could  wTite 
no  better  than  "Tut-Tut"  (which  Heaven  and  the  Institute  of 
Journahsts  forbid  !)  I  should  still  feel  at  liberty  to  pick  holes  in  the 
^vritings  of  the  most  eminent  authors. 

My  knowledge  of  English  is  probably  a  great  deal  more  compre- 
hensive than  '"  Tut-Tut  "'  could  be  expected  to  reahse  ;  although,  of 
course,  I  neither  make,  nor  have  made,  any  claim  to  infallibility. 
He  certainly  has  unearthed  two  errors,  which  I  hasten  to  acknow- 
ledge. In  one  place  I  used  the  word  ''  perspicuous,"  instead  of  "  pers- 
picacious," owing  to  a  momentary  confusion  of  the  two  adjectival 
offshoots  of  a  common  root.  However,  I  think  even  "  Tut-Tut  " 
will  admit  that,  in  spite  of  this  mistake,  I  had  "  at  least  a  vague 
acquaintance"  with  the  meaning  of  the  word.  Elsewhere  a  slip 
of  the  pen,  the  typewriter  or  the  compositor  has  caused  the  word 
"  or  "  to  be  printed  instead  of  "  and,"  with  the  result  that  the  sen- 
tence is  disfigured  by  the  numerical  disagieement  of  subject  and 
predicate. 

I'he  Pot  and  the  Kettle. 

Your  budding  grammarian  objects  to  my  title,  wliich  he  considers 
amlnguous.  Ambiguitj'  is  frequently  an  advantage  in  captions ; 
but  I  think  that  the  meaning  of  "  Electrical  Advertising  "  is  quite 
clear  when  read — as  it  is  meant  to  be  read — in  conjunction  with  the 
sub-headmg.  I  am  not  in  love  with  the  phrase,  but  I  could  not 
think  of  any  equallj-  brief  and  expressive  alternative.  However,  if 
I  ever  write  another  article  on  the  same  subject,  I  will  see  what  can 
be  done  to  meet  "  Tut-Tut's  "  objection.     Perhaps  by  that  time 


our  word- makers  wiU  have  invented  a  generic  term  for  all  kinds  of 
electrical  ajjparatus,  in  which  case  I  shall  be  able  to  oblige  witiiout 
difficulty.  To  be  logical,  "  Tut-Tut  "  should  object  equally  to  the 
phrase  "  Electrical  Engineer,"  which,  curiously  enough,  docs  not 
signify  an  engineer  fitted  with  dry  cell  ignition. 

As  to  civility,  the  less  "  Tut-Tut  "  says  about  this  particular 
virtue,  the  better  for  his  own  peace  of  mind.  He  might  suddenly 
realise  that  he  was  very  successfully  acting  in  the  role  of  the  famous 
pot  which  accused  its  friendly  co-worker  of  having  a  black  exterior 
surface.  I  am  frequently  caustic,  but  I  try  to  avoid  impertinence, 
and  to  savour  ray  satire  with  the  sauces  of  humour  and  good  (but  not 
impeccable)  style.  "  Tut-Tut  "  is  frankly  and  deUberately  imperti- 
nent, and  has  apparently  made  no  attempt  to  cultivate  the  saving 
graces. 

He  is  boyishly  triumphant  over  the  "  snare  "  into  which  he  sup- 
poses me  to  have  fallen.  There  is  no  snare — seen  or  unseen — in  my 
sub-title,  as  he  might  have  realised  if  his  literary  education  had 
included  an  adequate  training  in  the  art  of  punctuation.  Oa 
closer  inspection  "  Tut-Tnt  "  wiU  find  a  full-stop  after  the  word 
"  copy."  This  full-stop  marks  the  completion  of  the  phrase.  Since 
this  kind  of  "  snare  "  seems  to  afford  him  some  amusement,  he  may 
like  to  exercise  his  agile  wit  upon  such  choice  examples  as  "  Paradi.se 
Lost,"  by  .lohn  Milton  ;  "  The  Mui-ders  in  the  Rue  Morgue,"  by 
E.  A.  Poe  :   and  "■  Buried  Alive,"  by  Arnold  Bennett. 

"  Which  "  or  "  That  "  ? 

I  can  quite  appreciate  that  the  grammatical  niceties  involved 
in  the  correct  use  of  "  wliieh  "  and  "  that  "  are  beyond  the  compre- 
hension of  ■■  Tut-Tut."  They  are  not,  however,  beyond  mine.  A 
long  essay  would  be  necessary  for  his  proper  enhghtenment ;  and  I 
can  only  say  here  that  I  am  jjrepared  to  defend  my  use  of  the  word 
"which"  before  any  jury  of  literary  experts,  and  also  to  adduce 
examples  of  parallel  usage  from  the  writings  of  Samuel  Johnson 
and  the  erudite  editor  of  Chambere'  Dictionarj'. 

Xo  ;  I  do  not  think  that  "  sales  influence  "  and  "  sales  value  "  are 
in  keeping  with  the  classical  tradition,  but  they  are  convenient  and 
permissible  expressions.  The  only  rule  about  the  use  of  the  word 
"  only  "  is  that  its  position  shall  not  cause  any  ambiguity.  I  used 
the  word  qiute  unambiguously,  as  "  Tut-Tut  "  admits,  and  therefore 
quite  eorrectlj'. 

A  Disagreeable  ,Sub.tect. 

He  seems  to  be  a  Uttle  mixed  in  the  matter  of  parts  of  speech.  A 
part  of  speech  is  a  class  of  words.  A  noun  is  a  part  of  speech,  and 
the  subject  of  the  sentence  I  had  in  mind  was  a  noun,  and  therefore, 
like  every  other  Avord  in  the  language,  a  part  of  speech.  The  subject, 
of  a  sentenc.-"  is  always  a  noun,  a  pronomi  or  an  equivalent  clause, 
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but  I  am  not  close  enough  to  my  school  days  to  say  whether  a  clause 
or  phrase  may  properly  be  described  as  a  part  of  speech.  I  should 
think  it  might.  Evidently  the  sentence  "  Whom  the  gods  love  die 
young"  is  considered  to  be  a  tough  nut  for  the  juvenile  grammarian. 
If  "  Tut-Tut  "  will  put  the  word  "  Those  "  in  front  he  will  have  no 
further  difficulty  in  identifying  the  subject. 

Persons  who  disagree  (violently)  with  one  another  are  likely  to  be 
disagreeable  to  other  people  at  the  same  time,  and  this  is  also  true 
of  parts  of  speech.  Clumsy  I  may  be,  but  I  do  not  as  a  rule  "  confuse 
things  as  such  with  the  relations  between  things,"  and  I  should  hate 
to  have  composed  such  a  deplorably  clumsy  sentence  as  the  one  just 
quoted. 

The  Misused  Absolute. 

"  First  in  OriginaHty  "  is  not  only  indefensible,  but  is  also  a  very 
silly  expression.  I  have  probably  a  fuller  acquaintance  with  the 
idiomatic  uses  of  the  words  than  "  Tut-Tut  "  has,  and  am  well 
aware  that  they  may  be  legitimately  used  otherwise  than  in  their 
strict  hteral  senses.  The  phrase  is  bad  becaiise  it  employs  idioma- 
tically two  words  of  similar  literal  significance. 

Not  being,  I  hope,  a  hterary  purist,  I  do  not  know  whether  such 
a  person  would  say  "  The  matter  is  given  consideration,"  but  I  do 
know  that  the  construction  of  the  phrase  is  perfectly  correct.  That 
which  can  be  received  can  also  be  given,  and  if  it  is  in  order  to  say 
that  a  certain  matter  has  "  received  my  consideration,"  it  is  also 
correct  to  say  that  I  have  "  given  the  matter  my  consideration." 

"  Tut-Tut "  is  at  Uberty,  of  course,  to  suggest  anything  which 
occurs  to  his  curiously  constituted  mind,  but  I  can  assure  him  that 
when  I  wrote  "  It  is,  for  obvious  reasons,  impossible  to  give  actual 
examples  of  badly-'mitten  advertisements,"  I  meant  exactly  and 
literally  what  I  said.  As  to  "  Tut-Tut's  "  other  example  of  the 
misused  absolute,  no  question  of  grammatical  construction  is  in- 
volved. The  ti-uth  of  the  statement,  "  Xeither  can  the  non-technical 
copy-writer  produce  satisfactory  copy  on  teehnical  or  semi-technical 
subjects  "  is,  to  my  mind,  quite  indisputable,  and  I  refuse  to  qualify 
it  in  any  way. 

"  Tut-Tut's  "  Altruism. 

In  conclusion,  I  should  like  to  tell  "  Tut-Tut  "  that  I  appreciate 
and  admire  his  altmistic  motives  in  criticising  me.  It  is,  as  he  says, 
difficult  to  avoid  falling  into  error,  and  I  am  quite  conscious  of  my 
habiUty  in  this  direction.  It  is,  however,  easy  to  avoid  personal 
comparisons,  in  spite  of  which  he  has  very  unwisely  invited  if  not 
instituted  a  comparison  between  us.  I  am  obviously  prejudiced 
in  the  matter,  but  it  seems  to  me  that,  whatever  my  sins  of  criticism 
may  be,  they  are  white  as  snow  when  viewed  against  the  crimson 
background  of  "  Tut-Tut's  "  enormities.  My  article  was  written  in 
sarcastic  vein,  but  the  criticisms  were  impersonal  and,  I  venture  to 
think,  a  great  deal  more  helpful  than  the  kind  in  which  "  Tut-Tut  " 
incompetently  revels. 

I  am  afraid  that  his  article  is  not  likely  to  modify  my  Hterary 
style.  The  momentary  anguish  caused  by  his  introductory  doggerel 
has  made  me  immune  to  anything  he  can  say  in  prose.  If  he  i«  a 
budding  poet  he  had  better  nip  himself  in  the  bud.  If  my  pen  is 
"  softened  in  its  expression  of  criticism  ..."  and  "  apphed  to 
the  writing  of  helpful  constructive  suggestions  ....  instead  of 
merely  to  the  spoutiag  forth  of  the  suggestion  that  they  (the  copy- 
writers) are  all  no  gooli,"  it  will  not  be  due  to  "'  Tut-Tut."  Imagine 
my  "  softened  "  pen  "  spouting  forth."  But,  Sir,  what  has  all  this 
to  do  with  electrical  advertising  ?— I  am,  &c.,     u  Electkocyotc  " 


Revie^H^s. 

TeleRPaphy.  By  T.  E.  Herbert.  (London  :  Sir  Isaac  Pitman  &  Sons, 
Ltd.)  4th  Edition,  revised  and  enlarged.  Pp.  x.x.-|-1019.  ISs. 
net. 

"  Herbert  "  has  now  become  one  of  the  classics  of  telegraph 
Uteratuie,  and  the  appearance  of  the  fourth  edition  is  evidence 
that  the  book  fills  a  need  especially  when  one  remembers  that 
the  second  edition  was  reprinted  four  times. 

As  a  very  complete  exposition  of  the  practice  of  the  British 
Post  Oflice,  it  leaves  nothing  to  be  desired,  and  it  thus  con- 
stitutes a  valuable  guide  to  the  aspiring  student,  and  a  handy 
book  of  reference  to  the  engineer  or  manufacturer.  In  some 
respects  it  may  be  considered  too  complete,  and  one  is  inclined 
to  feel  that  chapters  on  the  measurement  of  current,  E.M.F. 
and  resistance  might  be  left  to  specialist  handbooks,  and  the 
space  so  set  free  devoted  to  the  engineering  side  of  telegraphy. 

No  British  telegraph  engineer  has  yet  had  the  courage  to  take 
up  and  do  for  irregular  impulses  formed  of  flat-top,ied  waves 
what  numerous  writers  have  done  for  the  sinusoidal  current 


at  telephonic  frequencies.  It  is  true  that  Malcolm  has  treated 
the  submarine  cable  case  with  extreme  thoroughness,  and 
Devaux-Charbonnel  has  done  something  for  the  aerial  line, 
but  what  is  wanted  is  for  someone  with  a  facile  pen  to  take 
Vaschy's  work  up,  and  make  it  easy  for  the  plain  man  to  read. 
Franklin's  writings  on  "  Electric  Waves  "  direct  the  student 
to  the  land  of  Canaan. 

The  book  under  consideration  points  to  the  necessity  for 
clarity  of  ideas  in  this  direction,  for,  in  the  preface,  it  is  stated 
that  the  transmission  speed  on  aerial  lines  is  determined  by 
the  received  current.  It  is  of  course  true  that  the  greater  the 
leakance  on  an  aerial  line,  the  lower  is  its  transmission  capabilities 
and  so,  at  first  sight,  the  statement  above  cited  is  true.  But, 
the  real  explanation  is  surely  this,  that  the  greater  the  leakage, 
the  less  the  applied  voltage  at  the  receiver  terminals,  and  con- 
sequently the  greater  the  time  to  start  the  receiver  in  motion, 
and  the  lower  the  acceleration  of  the  moving  mass,  whatever  it 
may  be.  All  this  stands  out  very  clearly  in  Devaux-Char- 
bonnels'  work. 

In  the  book  before  us  the  treatment  of  apparatus  and 
systems  is  very  complete,  and  the  sections  on  power  arrange- 
ments, test  boxes  and  frames,  protective  devices  and  methods 
are  clearly  described. 

The  new  sections  at  the  end  of  the  book  cover  the  amplifying 
valve,  weak  current  telegraphy,  circuit  efficiency,  and  factors 
of  safety  of  overhead  telegraphs,  the  vibroplex  or  auto-dot 
sender,  while  the  Gulstad  relay  and  its  derivatives  are  well 
treated. 

Underground  and  aerial  construction  are,  as  they  always 
have  been,  very  well  treated  indeed. 

So  long  as  a  book  is  an  Official  Text-book  for  Technological 
examinations  it  must,  it  is  supposed,  cover  certain  specified  • 
ground.  One  would  like  to  see  this  book  di^'ided  into  two 
sections,  and  more  space  devoted  to  the  mechanics  of  con- 
struction, and  the  question  of  transmission  thoroughly 
taken  up.  H.  H.  Harrison. 

Coups  Pratique  d'Eleetrieite  Industrielle.    By  H.  Chevalier. 

(Paris :    Librairie  Polyteehnique  Ch.  Beranger.)     Pp.  403.     24  fr. 
-1-  50  per 'cent. 

The  present  volume  is  the  first  of  three  forming  a  course 
in  electrotechnics  intended  primarily  for  the  use  of  technical 
school  students,  and  for  the  practical  engineer.  This  first 
volume  deals  with  the  properties  of  direct  currents,  their 
generation  and  utilisation  ;  the  second  volume  will  be  devoted 
to  the  consideration  of  single  and  polyphase  currents,  and 
the  tl  ird  volume  to  the  principal  applications  of  direct  and 
alternating  (Currents. 

In  the  book  under  notice,  the  first  three  chapters  are  devoted 
to  the  properties  of  the  electric  current,  and  the  fourth  and 
fifth  to  primary  and  secondary  cells.  Then  follow  chapters 
on  magnetism,  electromagnetism  and  induced  currents,  a  short 
chapter  on  commercial  condensers,  and  chapters  on  the 
direct-current  dynamo  and  motor.  The  three  final  chapters 
deal  respectively  with  supply  meters,  transmission  and  distri- 
bution, and  with  units. 

The  subject  matter  is  illustrated  by  no  less  than  436  dia- 
grams, and  throughout  particular  attention  has  been  given  to 
the  needs  of  the  average  type  of  technical  school  student. 
Line  diagrams  are  used  almost  exclusively,  and,  with  but  few 
exceptions,  these  diagrams  have  been  carefully  drawn,  and 
are  very  satisfactory  in  every  respect.  One  or  two  draughts- 
man's errors  have,  however,  escaped  the  notice  of  the  author. 
Fig.  318  shows  the  series  and  shunt  coils  of  a  two-pole  com- 
pound dynamo  wound  in  opposite  directions  so  that  they  act 
difierentially,  whereas  we  think  the  diagram  is  intended  to 
represent  the  normal  connections  for  a  level  or  over  com- 
pounded dynamo.  In  Fig.  323,  showing  the  connections  of  a 
six-pole  compound  dynamo,  five  poles  are  wound  normally, 
and  one  difierentially.  The  permeability  curve  (Fig.  119), 
showing  ju  plotted  against  H,  would  indicate  that  for  values 
of  H  above  about  50  the  product  /j-H — i.e.,  the  value  of  B, 
decreases  with  increasing  values  of  jfl. 

In  common  with  far  too  many  elementary  textbooks,  the 
action  of  compound  dynamos  is  only  imperfectly  explained. 
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There  is  a  great  tendency  to  explain  tlie  load  characteristic 
of  a  compound  dynamo  as  a  combination  of  the  characteristic 
of  a  shiint  dynamo  and  that  of  a  series.  This  explanation 
omits — and  it  is  a  very  imjjortant  omission — to  consider  the 
difference  in  the  action  of  the  shunt  winding  in,  say,  a  level 
compounded  dynamo  from  that  in  a  shunt  dynamo.  In  the 
first  case  the  shunt  current  is  constant,  whereas  in  the  other 
the  shunt  current  falls  as  the  load  increases.  So  tliat  the  load 
characteristic  of  a  level  compounded  dynamo  is  obtained 
from  that  of  a  separately  excited  dynamo  at  constant  excita- 
tion, with  the  addition  of  the  effect  of  a  few  series  turns.  The 
method  cited  in  the  present  book  as  the  practical  method  of 
determininr;  the  number  of  series  turns  to  be  employed 
involves  the  assembly  and  test  of  the  machine  with  a  tejn])or- 
ary  separately  excited  coil  to  take  the  place  of  the  series  wind- 
ing. In  actual  ]>ractice  the  number  of  turns  can  be  predeter- 
mined with  sufficient  accuracy. 

In  general,  however,  the  subject  matter  is  dealt  with  in  a 
manner  which,  from  the  point  of  view  of  the  type  of  reader  for 
whom  it  is  intended,  is  in  every  way  satisfactory.  The  book 
can  be  recommended  as  well  suited  to  the  needs  of  those  who, 
although  they  require  a  good  sound  knowledge  of  the  prin- 
ciples governing  the  action  of  direct-current  a]i]iaratus,  do  not 
need  to  have  an  advanced,  highly  theoretical  knowledge  of  the 
subject.  A.  E.  Clayton. 

Armature  Winding.    By  C.  Sylvester.   (Loiulon  :  S.  Rentell  &  Com- 
pany, Llil.).     J'p.  .\iii.  +  171.     IMce  7s.  Od.  net. 

"  The  object  of  this  book  is  to  provide  both  a  practical  and 
technical  assistant  to  those  who  are  engaged  on  the  winding 
side  of  the  electrical  engineering  industry."  Though  rather  a 
strange  way  of  prefacing  a  book  intended  for  the  use  of  arma- 
ture winders,  the  author  has  fulfilled  his  object  wherever  he 
has  kept  shop-practice  before  him.  Matters  such  as  winding 
shop  equipment,  winding  tools,  forming,  insulating  and  wind- 
ing coils,  banding,  finishing,  testing  are  well  treated.  But 
when  the  author  leaves  practice  and  turns  to  theory,  we  are 
reminded-  of  what  the  author  tells  us  that  the  shop  engineer 
said  to  the  foreman  about  Smith  :  "  Give  that  job  to  Jones, 
because  Smith  will  only  bodge  it  up."  For  example,  the 
"  student,  armature  winder  and  engineer-in-charge  "  is  taught 
that  "  an  alternating  current  is  one  which  periodically  changes 
its  direction  of  flow  ;  that  is,  it  is  alternately  in  one  direction 
and  the  other,  or  in  other  words,  it  is  alternately  positive  and 
negative.  The  time  taken  for  the  current  to  complete  a  cycle 
is  very  sliort,  probably  l/15th  of  a  second,  or  less."  For  the 
theory  of  armature  windings,  &c.,  we  think  that  the  reader 
will  do  better  elsewhere ;  but  the  author  is  on  much  safer  ground 
when  he  says  :  "  Armature  winding  may  be  truly  said  to  be  an 
art,"  and  writes  from  this  standpoint. 

Stanley  Parker  Smith. 

Shorter    Notices. 

Science  and  Theology.     By  F.  W.  WEST.i\v.4.Y.     (London  :  Blackie 
and  Son.)     Pp.  xiv.+  346."    1.5s.  net. 

Seeing  that  some  300  books  have  been  consulted  by  BIr.  F.  W. 
Westaway  in  the  compilation  of  this  volume,  it  would  be  somewhat 
presumptions  for  the  ordinary  person  to  pass  judgment  thereon. 
It  may  be  described  as  a  summary  of  all  there  is  to  know  up-to-date 
not  only  of  science  and  theologj',  but  of  other  subjects  such  as 
philosophy,  chemistry,  the  history  of  the  earth,  the  evolution  of 
animal  and  man,  and  so  forth. 

A  further  proof,  were  such  needed,  that  the  author  is  a  learned 
man  hes  in  tlie  tact  that  he  can  say  he  docs  not  know  and  he  says  it 
pretty  frequently,  and  this  inspires  contidence.  I'nder  such  cir- 
cumstances it  is  manifestly  more  in  order  to  accept  his  hypotheses 
and  admit  his  premises. 

Whether  it  be  suitable  reading  for  the  man  in  the  street  who, 
having  put  through  liis  business,  civil  and  domestic  functions,  would 
snatch  an  hoiu'  here  and  there  to  acquaint  himself  with  the  new 
aspect  in  which  these  all-time  questions  of  und\-ing  interest  are  now 
presented  must  be  left  for  that  gentleman  to  decide  ;  but  for  the 
student  and  scholar  who  are  better  equipped  to  grapple  -witli  the 
subjects  all  is  well. 

One  detail  the  ordinary  reader  may  well  be  grateful  for,  and  that 
is  the  sparsity  of  footnotes  which  are  so  teasing.  The  method  of 
putting  the  names  of  authorities  and  their  works  at  the  end  of  each 
chapter  is  excellent. 


Mr.  Westaway  emphasises  one  jjoiiit  which  should  Ije  helpful  to 
all  those  who  are  awakening  from  the  long  slumber  of  acquiescence 
in  the  8Ui)poscd  established  order  of  things,  namely,  that  nothing  is 
established.  Growth,  and  therefore  change  is  a  natural  process, 
and  may  be  accepted  without  surprise  or  fright. 

That  this  principle  applies  to  rehgion,  no  less  than  to  science  or  a 
child,  he  makes  clear  in  the  last  chapter  with  so  nmch  gentleness 
and  consideration,  that  the  feelings  of  the  most  orthodox  of  Christians 
could  not  be  hurt  thereby.  He  touches  on  that  vital  part  of  man 
without  which  he  cannot  be  said  to  exist  at  all — his  higher,  inner 
hfe.  One  is  therefore  led  to  hope  that  he  (the  author)  will  fullil  the 
promise  given  in  his  preface  "  to  expand  it  into  another  volume." 

Winning  the  Public.  By  S.  M.  Kennedy.  (Ix)ndon  :  Hill  Puh- 
lishiiii;  (j]iii|iaiiy.)     Pp.   168.      153. 

The  author  of  this  book  is  the  Vice-President  in  charge  of  the 
Public  Kelations  and  Business  Development  of  the  Southern  Cali- 
fornia Edison  Com])any,  one  of  the  foremost  of  the  electric  public 
utihty  services  in  the  United  States,  and  as  such  is  an  authority  on 
the  methods  whereby  such  a  service  can  be  conducted  on  the  most 
efficient  lines.  The  autlior  presents  his  subject  from  the  points  of 
view  of  the  consumer,  the  employee,  and  the  investor,  and  the 
principles  set  down  are  generally  appheablc  to  all  forms  of  public 
services. 

Much  stress  is  laid  on  the  necessity  for  regarding  the  consumer 
primarily  as  an  individual  and  of  recognising  that  a  consideration 
of  the  personal  clement  is  absolutely  necessary  to  the  success  of  any 
pubhc  service.  While  admitting  that  the  importance  of  the  human 
element  is  great,  we  are  fjf  the  opinion  that  it  is  in  the  '"  driving 
home  "  of  these  points  that  the  weakness  of  the  book  lies. 

Chapters  on  the  "Display  Pvoom  "  and  "Advertising"  outhne 
numerous  methods  of  pubhcity  and  deal  with  the  various  media 
of  advertising  calculated  to  produce  the  best  results.  The  chapter 
on  ■•  Service  "  is  undoubtedly  worthy  of  special  mention,  and  in 
itself  contains  sufficient  sound  sense  and  advice  to  make  the  book 
worth  reading  by  all  who  have  any  connection  with  a  business 
organisation. 


Correspondence. 


X-RAY  DANGERS. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  In  expressing  agreement  with  the  remarks  in.  your 
issue  of  April  8  on  the  dangers  of  X-rays  of  short  wave- 
length and  the  associated  dangers  of  high-tension  electrical 
apparatus,  I  should  like  to  point  out  that  an  extensive 
research  in  radiology — chiefly  from  the  point  of  view  of  the 
application  of  X-rays  to  the  examination  of  materials — involv- 
ing considerably  higher  voltages  and  much  more  penetrative 
radiation  than  is  common  in  general  medical  practice,  has  been 
in  progress  for  some  three  or  four  years  in  the  Radiological 
Laboratory  of  the  Research  Department,  Royal  Arsenal, 
Woolwich.  The  question  of  protection  has  always  received 
the  fullest  possible  attention,  with  the  result  that,  although 
a  large  number  of  scientists  have  been  exclusively  engaged 
on  this  work  for  that  space  of  time,  there  has  been  no  evidence 
whatever  of  any  deleterious  effects  either  of  the  X-rays  or 
high-tension  products. — I  am,  &c., 

V.    E.    PULLIN, 

Director  of  Radiological  Research. 
Woolwich,  April  21,  1921. 


THE  ELEMENTS  OF  ELECTROTECHNICS. 

TO   THE    EDITOR  OF  THE   ELECTRICIAN. 

Sir  :  It  is  generally  understood  by  those  who  read  them, 
that  Reviews  are  the  personal  opinions  of  those  who  write 
them.     This  particularly  applies  to  signed  reviews. 

In  the  case  of  textbooks  dealing  with  the  elements  of  a 
subject  the  reviewer  is  chiefly  concerned  with  the  author's 
objective  and  in  discovering  whether,  in  his  opinion,  it  has 
been  achieved. 

In  the  case  under  discussion  I  quoted  the  author's  intention 
from  his  cover-sheet,  and  then  endeavoured  to  indicate  that, 
in  my  opinion,  though  the  work  contained  an  amazingly  large 
and  varied  amount  of  information,  it  could  hardly  be  said  to 
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"  explain  in  simple  language  the  fundamental  principles  of 
the  electrical  industry." 

That  is  still  my  opinion,  and  as  it  is  only  natural  that  the 
author  does  not  endorse  it,  we  must  agree  to  differ.  Educa- 
cationists  who  read  Mr.  Young's  letter  together  with  the 
quotation  which  he  gives  from  his  j)reface — especially  the  first 
paragraph — will  be  able  to  form  their  own  opinions  quite 
readily.  As  Mr.  Young  truly  remarks  :  "  So  much  depends 
on  the  point  of  view." 

I  regret  that  my  notes  and  memory  played  me  false  and 
caused  me  to  write  of  ahiminium  outputs,  when,  in  fact,  Mr. 
Young  had  merely  written  about  the  discovery,  occurrence  and 
extraction  of  aluminium,  showing  how  the  cost  per  ton  had 
decreased  with  development.  Again,  those  same  notes  caused 
me  to  write  that  an  expression  for  eddy  current  losses  gave 
place  to  one  for  the  damping  forces  of  an  eddy  current  brake. 
Mr.  Young  points  out  that  the  eddy  current  brake  expression 
took  precedence.  I  hope  that  this  will  considerably  ease  the 
path  of  '■■  those  about  to  embark  on  an  electrical  career,"  and 
of  those  ■'  who,  perchance,  may  not  have  the  advantage  of  a 
technical  education."^-!  am,  &c., 

London,  April  19.  J.    Paley    Yoeke. 


The   North   Wales   and   Chester 
Electricity   District. 


As  a  result  of  the  recent  inquiry  at  Llandudno  into  the  two  schemes 
submitted  respectively  by  Chester  Corporation  and-  by  the  North  Wales 
Power  &  Traction  Company,  Ltd.,  the  Electricity  Commissioners  have 
arrived  at  the  foflomng  conclusions  : — 

(1)  The  area  provisionally  determined  receives  general  assent  except 
in  respect  of  certain  districts  on  the  eastern  side  of  the  area,  and  the 
Commissioners  have  decided  to  confirm  the  boundaries  of  the  district, 
subject  to  the  inclusion  of  the  Municipal  Borough  of  Congleton,  the 
Urban  Districts  of  Alsager  and  Sandbach.  and  the  Rural  District  of 
Congleton,  and  to  the  exclusion  of  the  Urban  Districts  of  Northwich, 
Jliddleswich  and  Winsford,  and  the  Rural  District  of  Northwich. 

Chester  Scheme  Rejected. 

The  scheme  promoted  by  Chester  Corporation  contained  proposals 
for  (a)  the  development  of  a  series  of  low-fall  water-power  stations 
(without  storage)  on  the  River  Dee  between  Llangollen  and  Erbistock  ; 
(6)  the  establishment  of  a  new  steam-generating  station  on  the  Dee 
estuary  ;  (c)  the  temporary  utilisation  of  supply  from  H.M.  Factory, 
Queensferry  ;  (rf)  the  e.'^tablishment  of  a  small  water-power  station  in 
the  Vale  of  Clwyd  ;  and  (e)  ultimate  co-operation  with  the  Company  for 
a  large  supply  from  their  hydro-electric  system. 

From  the  evidence  submitted  to  them,  the  Commissioners  have  come 
to  the  conclusion  that  the  engineering  proposals  in  this  scheme  cannot 
be  approved,  inasmuch  as  (a)  it  would  be  impracticable  at  the  present 
time  to  develop  low-fall  water-power  stations  on  the  Dee  ;  and,  in  any 
event,'''such  development  would  have  necessitated  a  stand-by  steam 
plant  for  ensuring  reliability  of  the  suppty  ;  (6)  the  erection  of  a  coal- 
fired  station  on  the  Dee  estuary  is  unnecessary,  and  the  cost  of  generation 
at  such  a  station  would  compare  unfavourably  with  that  of  a  supply 
from  the  North  Wales  hydro-electric  system  ;  (c)  no  definite  proposals 
were  included  for  the  full  development  of  the  water-power  resources  of  the 
western  part  of  the  district.  Moreover,  the  scheme,  which  provides 
for  the  establishment  of  a  Joint  Electricity  Authority  consisting  of 
representatives  of  local  authorities  and '  bodies  prepared  to  accept 
financial  responsibility,  failed  to  secure  adequate  public  support.  The 
Commissioners  consider  that  a  supply  from  H.M.  Factory,  Queensferry, 
should  be  utilised  temporarily.  The  information  given  with  regard  to 
the  development  in  the  Vale  of  Clwyd  was  insufficient  to  warrant  a 
favourable  opinion,  although  the  Commissioners  recognise  that  this  small 
water  power  may  hereafter  be  utilised. 

Power  Company's  PKorosAts  Approved. 

(3)  The  scheme  promoted  by  the  Company  provides  for  the  utilisation 
of  the  water-power  resources  of  the  western  area  by  the  improvement 
of  Cwm  Dyli,  the  further  development  of  Dolgarrog,  and  a  new  and 
extensive  development  at  Maentwrog.  The  Commissioners  are  satisfied 
that  the  engineering  developments  at  Cwm  Dyli  and  Dolgarrog  are 
sound.  Comparisons  with  independent  and  earlier' reports  have  also 
established  the  soundness  of  the  proposed  first  development  at 
Maentwrog,  while  an  examination  of  the  scheme  for  the  second 
development  has  satisfied  the  Commissioners  of  its  feasibility. 

Subject  to  the  Commissioners  being  satisfied  that  the  agreement 
between  the  Company  and  the  Aluminium  Corporation,  Ltd.,  who  own 
the  Dolgarrog  Works,  will  be  such  as  to  safeguard  the  power  supply 
therefrom,  the  Commissioners  have  decided  to  accept  the  engineering 
proposals  of  the  Company's  scheme.  The  adoption  of  this  scheme  will, 
in  their  opinion,  ensure   an   ample  suppljf  of  electricity  to  meet   the 


requirements  of  North  Wales  with  a  sufficient  surplus  for  distribution 
at  commercial  rates  to  districts  outside  North  Weles.  Such  an 
additional  outlet  will  enable  the  full  economic  development  of  the 
available  water  power  to  be  undertaken. 

Conditions  Imposed  on  Company. 

The  acceptance  of  the  company^s  scheme  by  the  Commissioners  will 
be  subject  to  (i)  the  Company  obtaining  any  further  statutory  powers 
which  may  be  necessary  ;  (ii)  the  Companj'  satisfyuig  the  Commissioners_ 
as  to  their  ability  to  raise  the  capital  required  ;  and  (iii)  a  consideration 
of  the  amount  payable  by  the  Company  in  respect  of  back  dividends. 
The  Commissioners  are  satisfied  that  the  provisions  of  Sections  43  and 
45  of  the  North  Wales  Electric  Power  Act  1904  for  the  revision  of  maxi- 
mum prices  and  of  the  relation  between  price  and  dividend  sufficiently 
safeguard  the  public. 

4.  A  Joint  Electricity  Authority  is  necessary  for  the  district  fof  local 
supervision  in  the  public  interests  over  the  development  and  co-ordina- 
tion of  the  supply  of  electricity.  Having  regard,  however,  to  the  local 
circumstances,  the  best  interests  of  the  district  would  be  served  by  tie  ' 
delegation  or  transfer  by  the  Joint  Electricity  Authority  to  the  Company 
of  its  powere  of  supply  with  certain  exceptions. 

Joint  Authority  to  be  Formed. 

The  Electricity  Commissioners  have  accordingly  decided  to  prepare  a 
draft  Order  pro\'iding  for  the  establishment  of  a  Joint  Electricity  Autho- 
rity for  the  cUstrict.  (i)  In  settling  the  representation  on  the  Joint 
Authority,  the  Commissioners  will  give  due  consideration  to  the  pro- 
posals embodied  in  the  scheme  submitted  by  Chester  Corporation  and  to 
the  representations  made  by  various  Local  Authorities,  but  they  will 
have  regard  to  the  necessity  for  constituting  a  body  which  will  not  be 
too  large  to  be  efficient. 

(ii)  The  Order  will  provide  for  the  delegation  or  transfer  to  the  Com- 
pany, by  Deed  to  be  approved  by  the  Commissioners,  of  such  of  the 
powei-s  of  the  Joint  Electricity  Authority  as  the  Commissioners  may 
determine. 

The  intention  of  the  Commissioners  is  that  while  the  supjily  of  energy  in 
bulk  throughout  tlie  whole  district  shall  be  in  the  hands  of  the  Company, 
such  powers  shall  be  reserved  to  the  Joint  Electricity  Authority  as  will 
enable  it  to  facilitate  the  development  and  co-ordination  of  supply  by 
the  Company  and  other  authorised  undertakers  in  the  Area,  and  in 
particular  to  control  the  development  of  distribution  in  aU  present 
unoccupied  areas  (subject  to  the"existing''right  of  local  authorities  or 
companies  to  apply j^for  special  ordersXto  establish  local  distribution 
undertakings) ;  to  supervise  generally  the  exercise  by  the  Company  of 
such  of  the  powers  of  the  Joint  Authority  as  may  be  delegated  to  the 
Company;  and ^to ^advise  the  Commissioners  on  mattei-s  affecting 
supply, 

(iii)  The  Order  will  embody  the  outlines  of  the  technical  scheme  to  be 
undertaken  by  the  Company,  but  will  provide  that  modifications  thereof 
may  be  made  with  the  approval  of  the  Commissioners. 

(iv)  The  Order  will  require  the  Joint  Electricity  Authority  to  submit 
within  a  psriod  of  two  years  from  the  date  of  its  formation  proposals 
for  securing  a  supply  in  unoccupied  areas  where  there  is  a  reasonable 
prospect  of  such  supply  being'Tremunerative. 

(v)  The  Order  will  not  impose  upon  the  Joint  Electricity  Authority 
any  financial  responsibility  other  than  its  own  administrative  expenses, 
which  will  be  met  by  contributions  from  each  of  the  interests  repre- 
sented on  the  Authority. 

Transitory  PRO^^SIONS. 
"  Penduig  the  establishment  of  the  Joint  Electricity  Authority,  the 
Commissioners  will  ask  the  parties  concerned  to  form  a  small  provisional 
committee,  with  whom  the  Commissioners  can  consult  from  time  to  time 
in  regard  to  any  development  of  supply  in  the  district.  The  observations 
of  the  parties  represented  at  the  recent  Inquiry  wiU  be  invited  on  the 
clauses  of  the  Draft  Order  before  the  Commissioners  hold  the  further 
Inquiry  required  by  Sec.  5  (4)  of  the  Electricity  (Supply)  Act,  1919.  5 


Patents   in    1920. 


The  38th  Report  of  the  Comptroller  General  of  Patents,  Designs  and 
Trade  Marks  states  that  only  one  appUcation  was  made  in  1921  under  the 
Trading  with  the  Enemy  Amendments  Acts  for  a  licence,  which  was 
granted.  The  number  of  applications  deposited  under  the  arrangements 
relating  to  foreign  patents  was  194,  against  725  in  1919.  These  arrange- 
ments have  now  been  discontinued,  owing  to  the  expiry  of  the  emer- 
gency legislation. 

Number  of  r.ATENTS  and  Designs. 

The  number  of  applications  for  patents  was  36  672,  against  32  853,  the 
number  of  provisional  specifications  23  255  (against  23  852)  and  of 
complete  specifications  21  796  (against  IS  922),  the  number  sealed  being 
14  191,  against  12  301.  The  number  of  applications  for  designs  was 
13  069,  of  which  13  071  were  registered,  and  for  trade  marks  14  064, 
only  7  122  being  registered. 

The  receipts  from  patentsfees  were  £420  472,  from  designs  fees  £8  691, 
and  from  trade  marks  fees  £39  295,  being  increases  of  £56  091,  £1  214 
and  £18  501  over  the  respective  amounts  for  1919.  By  the  Patents  Rule 
1920,  certain  new  fees  were  imposed,  including  fees  of  £15  and  £16  for 
the  15th  and  16th  year  of  a  patent,  and  existing  fees  were  increased  in  a 
few  cases.     The  designs  and  trade  marks  fees  were  increased,  generally 
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speaking  b_v  100  per  cent,  from  .^pril  1.  The  total  receipts  wore  £487  542, 
an  inoronse  of  £8S  0(57.  On  the  expcnditiuo  side.  salarie.s  amounted  to 
£274  (i'A  aftainst  t'202  iiS!)  in  I'JIO,  due  to  the  general  increase  in  the 
Civil  Service  war  bonus.  The  9ur|>lus  of  reeeipta  over  expenditure  was 
£80  507. 

Fbee  Library. 
The  number  of  readere  who  made  use  of  the  Library  was  120  512, 
conipaivd  with  itS.OlS  hi   1919.     Tho  numb-jr  of  volumes  added  was 

0  575,  of  which  3  920  were  scientific  te.xt-booUs  or  periodicals,  2  954  bemj; 
obtaineil  by  purchase  and  900  by  frift  or  exclian),'e.  The  number  of 
works  in  the  Library  at  the  end  of  the  year  was  59  391,  and  the  ai)proxi- 
niate  number  of  volumes  (exclusive  of  ihipiicatcs)  JS:i  ()75.  The  new 
"  n-lntive  '"  shelf  elassifiention  of  the  Library  is  now  complete  for  .\— HE 
LM — XH  and  NK — Z.  The  intervening;  classes  cover  the  subjects  of 
Jlechanics,  Heat  and  Heat  Engines,  and  llailways  (part  done).  The 
library  is  now  open  till  9  p.m. 

Sale  Branch  and  Patest  Fees. 

During  the  year  2G0  308  patent  spe<ilictttions,  7  870  abridgment 
volumes,  58  128  Illustrated  Official  .Journals,  and  30  621  Trade  Mark 
Journals  wei-e  sold,  compai-ed  with  247  387,  7  281,  52  288,  and  34  940 
respectively  in  1919. 

Tlic  amount  received  from  renewal  fees  and  patents  again  increased, 
the  liuures  being  £280  498  10s.,  against  £247  408  in  1919,  the  increase 
being  largely  due  to  belated  payments  under  the  Treaties  of  Peace  with 
tiermany  and  Austria.  There  was  a  further  substantial  increase  in  the 
work  of  the  Office,  caused  to  a  considerable  extent  by  the  liling  of  a  large 
number  of  applications  from  abroad  under  the  provisions  of  the  Treaties. 
Tho  applications  communicated  from  abroad  numbcwd   1  20.5,  against 

1  320  in  1919  ;  and  under  the  provision.^  of  the  Internal  ional  Convention 
6  797  applications  were  made,  against  2  661.  The  number  of  applica- 
tions post-dated  in  consequence  of  discouformity  between  the  complete 
and  provisional  specifications  was  291,  and  the  applications  for  patents 
of  addition  959,  compared  with  220  and  531  respectively.  The  number 
of  cases  in  which  complete  specifications  were  filed  in  respect  of  cognate 
provisional  specifications  was  498,  against  503. 

LicEscES  OF  Right,  RESxeEATioN  and  Revocation. 

Under  See.  2  of  the  Act  of  1919,  which  came  into  operation  on  April  1, 
196  requests  for  indorsement  of  patents  were  received.  Four  applica- 
tions were  withdrawn,  and  indorsements  were  effected  in  176  cases.  The 
remaining  requests  are  still  pending.  Only  two  applications  were  made 
for  the  restoration  of  patents  lapsed  in  consequence  of  non-payment 
of  renewal  fees;  one  patent  was  restored  and  the  second  application  was 
withdrawn. 

Under  the  provisions  of  Sec.  26,  which  empowers  the  Comptroller  to 
revoke  a  patent  upon  application  made  within  two  years  from  the  date 
of  the  patent  by  any  person  who  would  have  been  entitled  to  oppose  its 
grant,  there  were  17  applications  covering  10  patents.  Three  applica- 
tions were  withdrawii,  2  not  entertained,  and  5  are  still  pending.  In  5 
eases  an  order  requiring  amendment  of  the  specification  was  made,  and 
in  the  remaining  case  (in  respect  of  which  2  applications  were  lodged),  the 
patent  was  revoked  by  "consent. 

Extensions  of    Term  of  Patent. 

Under  Sec.  18  of  the  Acts,  10  applications  by  originating  summons  for 
extension  of  term  were  lodged  covering  27  patents.  In  four  instances 
(covering  6  patents)  extensions  were  granted.viz.,  of  four  years  (2  patents), 
5  years,  4  years  (2  patents),  and  3J  years.  One  application  was  refused, 
and  in  2^ca8es  (covering  11  patents),  the  (Jourt  directed  that  the  applica- 
tions should  stand  over  generally.  The  remaining  three  applications  (in 
respect  of  9  patents)  are  pending.  Of  the  1 1  patents  in  force  which  have 
been  prolonged  beyond  the  normal  period  that  of  Creed  &  Coulson  (No. 
22  053  of  1902)  has  been  prolonged  to  1921,  and  that  of  Fleming  and 
Another  (Xo.  18  788  of  1904,  with  patent  of  addition  14  980  of  1908)  has 
been  extended  to  1921. 

Design."!. 

The  number  of  applications  to  register  designs  received  during  the  year 
was  13  669.  including  252  sets,  compared  with  14  094  (335  sets)  in  1919. 
The  numlier  of  Designs  applications  is  still  very  much  heFow  the  numbers 
receivcfl  before  the  war,  and  it  is  noteworthy  that  there  has  been  no 
recover  v  in  t  hese  applications  similar  to  that  in  the  case  of  patents  and  trade 
marks  ajiplie.ations. 

The  number  of  designs  of  which  the  copyright  was  extended  for 
a  second  period  of  five  years  was  1  860,  and  the  nuinber  of  which 
the  copyright  was  extended  for  a  third  period  of  five  years  was  532, 

Trade  Mark.s. 

The  number  of  applications  made  for  the  registration  of  trade  marks 
(including  168  appheaticms  made  to  the  Cutlers'  Company  of  Sheffield) 
was  14  064,  compared  with  12  479  in  1919. 

Of  the  trade  marks  regist<'red  in  1901!,  registration  was  renewed  for  a 
second  period  of  14  years  in  3  024  eases,  (jf  those  registered  in  1892  for  a 
third  period  of  14  years  in  1  443  eases,  and  of  those  registered  in  1878 for 
a  fourth  period  of  14  years  in  901  eases.  During  the  year  7  (i96  trade 
marks  were  advertised  and  7  122  registered. 

Register  of  Patent  Agents. 
The  names  of  68  patent  agents  were  added  to  the  register  during  the 
year,  mostly  as  the  result  of  applications  under  I'uleO  of  the  Register  of 
Patent  Agents  Rules,  1920.     The  total  number  on  the  Register  on  the 
31st  December  was  309. 


KlecU'lcal   Trades'   IJenevolent 
Institution. 


The  aimual  report  of  tho  Committee  of  Management,  submitted  at 
the  annual  meeting  on  Monday,  states  that  the  number  of  members  and 
subscribers  is  306.  The  past  year's  income  from  contributions  was 
£1  723.  15s.  ;!d.,  and  the  total  income  was  £2  337.  23.,  compared  with 
£3  445  in  1919.  The  latter  year  benefited  by  two  special  appeals.  A 
balance  of  £2  006.  2s.  5d.  has  been  carried  to  capital  accoimt  after  pay- 
ment of  grants  and  expenses.  The  local  advisorj'  committees  in  Cardiff, 
Manchester  and  Newcastle-on-Tyne  are  doing  splendid  work  towards 
furthering  the  interests  of  the  Institution,  and  it  is  hoped  that  in  tho 
present  year  Committees  will  be  formed  in  Birmingham,  Leeds  and 
Liverpool.  The  number  of  collectors  shows  a  gratifying  increase,  but 
there  is  still  an  insufficient  number  of  collectors,  and  the  Committee  again 
appeals  to  the  heatis  of  firms  to  encourage  the  members  of  their  staffs  to 
become  members  of  the  Institution,  and  also  to  encourage  one  member 
to  undertake  the  collection  of  subscriptions.  The  appeal  of  the  President 
of  the  annual  festival  (Mr.  E.  Mauville)  in  December  last  resulted  in  a 
collection  of  £1  130,  18s. 

Mr.  J.  Y.  Fletcher,  who  presided  at  the  meeting,  proposed  the 
adoption  of  the  report  and  accounts.  He  said  that,  on  the  expenditure 
side  of  the  accounts,  secretarial  and  office  expenses  were  less  than  in  tho 
previous  year  (£146,  compared  with  £171).  It  was  not  to  be  expected 
that  this  itfim  would  be  reduced,  in  spite  of  the  fact  that  the  Secretary 
was  now  acting  in  an  honorary  capacity.  The  offi  e  expenses  in  some 
of  tho  previous  years  had  practically  equalled  the  amount  paid  by  way 
of  remuneration  to  liim.  Subscriptions  and  donations  resulting  from 
the  annual  festival  differed  but  little  from  the  previous  year.  The 
other  subscri])tions  were  £306,  compared  with  £638,  and  other  donations 
£350,  compared  with  £1041.  The  previous  year  was  the  gainer  by 
the  receipt  of  a  legacy  of  £10i),  no  corresponding  item  appearing  in  the 
1920  accounts.  He  drew  attention  to  the  absence  of  support  of  this 
character  received  by  the  Institutiori,  compared  with  that  of  kindred 
institutions.  In  the'  case  of  one  kindred  institution,  the  amount  of 
legacies  in  one  year  exceeded  the  total  invested  funds  of  the  E.T.B.I. 
Orants  luid  been  made  in  every  case  which  had  come  before  the  Insti- 
tution, where  assistance  in  the  direction  of  obtaining  employment  could 
not  be  found.  Six  grants  were  made,  compared  with  four  in  the  previous 
year.  The  total  value  of  investments  now  stood  at  £14  355,  compared 
with  £12  539  in  the  previous  year.  The  annual  festival  for  this  year 
would  be  presided  over  by  Mr.  LI.  B.  Atkinson,  and  would  be  held  at  the 
Trocadero  Restaurant  on  Wednesday,  Oct.  26. 

Mr.  W.  R.  Rawlings  seconded  the  resolution  for  the  adoption  of  the 
report  and  accounts,  and  it  was  carried  unanimously. 

Mr.  Rawlings  moved  and  Mr.  R.  W.  Hughman  seconded  a  resolution 
that  the  retiring  members  of  the  Committee,  Mr.  H.  H.  Berry,  Mr.  H. 
Bevis,  Mr.  E.  .h  Clark,  Mr.  F.  VV.  Fifield.  Mr.  W.  E.  Hobbs,  Mr.  G.  C. 
Law,  Capt.  R.  .J.  Wallis-.Iones,  O.B.E.,  Mr.  S.  D.  White  and  Ix)rd  Vaux 
of  Harrowden,  be  re-elected,  and  it  was  carried.  Mr.  .1.  H.  Farthing 
and  Mr.  A.  H.  Allen  were  also  elected  as  Members  of  the  Committee. 

The  Chairman  stated  that  Mr.  Hawes  had  himself  proposed  that  he 
should  act  as  secretary  in  future  in  an  entirely  honorary  capacity.  He 
moved  a  vote  of  thanks  to  him  for  ha-ving  remained  so  long  in  that  posi- 
tion at  a  trivial  fee,  which,  after  taking  into  accomit  expenses  which  he 
had  borne,  really  brought  him  no  remuneration.  The  motion,  having 
been  seconded  by  Mr.  Rawling.s,  was  carried  unanimously. 

Alterations  in' the  rules  were  adopted  in  order  to  give  the  Committee 
power  to  appoint  local  Advisoi-y  Committees  and  providing  that  tem- 
porary relief,  not  exceeding  £5,  may  be  granted  by  Secretaries  of  Local  Ad- 
visory Committees,  subject  to  authorisation  of  two  or  more  members. 

A  vote  of  thanks  to  the  Chairman  concluded  the  proceedings. 


Electric  Traction  on  Railways. 

An  interesting  Paper  on  Transport,  by  -Mr.  A.  Watson,  of  the  L.  &  N. 
W.  and  the  L.  &  Y.  Railways,  was  read  last  week  before  the  .Manchester 
Statistical  Society.  In  the  course  of  the  Paper  Mr.  Watson  suggested 
that  the  most  useful  development  in  the  nearer  future  would  be  the 
ELECTRIFICATIO>j  of  railways.  Conditions  in  Great  Britain  were  not 
favourable  to  an  extensive  use  of  the  airship  and  aeroplane  in  internal 
transport  organisation,  while  the  nature  of  the  country  also  prevented 
canals  from  becoming  of  prime  importance.  Unless  reasonable  dividends 
were  realised  railway  enterprise  must  come  to  a  standstill.  Without 
such  dividends  it  woiild  be  impossible  to  contemplate  a  large  expenditure 
of  capital  on  the  electrification  of  lines,  which  from  the  public  point  of 
view,  was  very  desirable.  The  first  point  to  consider  in  a  survey  of 
national  transport  service  was  economy  by  co-ordination.  In  the  use 
of  road  transport  there  would  inevitably  be  wasteful  competition  between 
road  and  rail  unless  the  two  were  co-ordinated.  Looking  to  the  future, 
it  was  plainly  impossible,  said  Mr.  Watson,  to  expect  the  spending  of 
money  on  new  arterial  roads  or  the  reconstruction  of  canals  until  the 
country  had  recovered  its  financial  position,  and  he  believed  that  the 
country  must  rely  upon  railways  more  than  ever.  Their  capacity, 
already  unequalled,  could  be  enormously  increased  by  the  use  of  electric 
traction.  London,  for  instance,  should  be  mthin  three  hours  of  Man- 
chester The  country  was  on  the  thre-shold  of  great  electrical  develop- 
ment, and  the  electri'fication  of  railways  would  give  a  great  stimulus 
to  a  national  system  of  electrical  power  production.  It  was  interesting 
to  note,  also,  that  the  demand  for  transport  power  was  greatiest  when  the 
demand   for  industrial  power  was  smallest. 
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*'  Automatickct "   Machine. 


I.E.E.  North-Western  Centre. 


A  new  automatic  ticket  machine  is  now  in  experimental  operation 
at  Leicester  Square  Station  on  the  Underground  Railway  of  London. 
A  small  tcnqiorary  booking  office,  which  is  open  on  week-days  at  the 
present  time  from  4  p.m.  imtil  midnigiit,  has  been  erected  and  tickets 
are  issued  for  even  money  fares  to  stations  on  the  Underground  Railways 
at  rates  from  to  2d.  to  6d. 

The  machine,  which  is  shown  in  the  accompanj'ing  illustration 
has  five  sets  of  buttons  and  delivers  tickets  singly,  or  in  twos,  threes 
fours  or  fives.     It  is  found  specially  useful  during  the  evening  theatre 


View  of  the  " Avtom.4ticket"   M.^chine. 


Tu.sh,  in  dealing  with  parties.  Passengers  pay  their  money  in  the  ordinary 
way  for  the  issue  of  a  ticket,  and  it  is  computed  that  by  the  use  of  this 
machine  a  booking  clerk  can  deal  with  passengers  at  the  rate  of  about 
40  per  min.  Each  of  the  five  magazines  in  this  new  machine  is  charged 
with  a  single  strip  of  about  2  000  tickets.  To  issue  a  ticket,  or  tickets, 
the  booking  clerk  presses  a  button — according  to  the  fare  and  number 
of  tickets  required.  The  pressing  of  tlie  button  actuates  the  mechanism 
of  the  machine,  and  the  ticket  or  tickets  are  delivered  to  the  passengers 
through  a  small  slot  in  front  of  tlie  machine. 


Benn   Brothers   Staff   Dinner. 

The  staff  of  Benn  Brothers,  Ltd.,  was  entertained  by  the  directors  at 
dinner  at  the  Holbom  Restaurant,  London,  on  Friday.  April  22.  Sir 
Jolm  Benn,  Bart.,  C'hainnan  of  the  Company,  occupied  the  chair,  being 
accompanied  by  Lady  Benn,  and  just  under  two  hundred  members  of 
the  staff  were  present.  The  guests  included  Mr.  J.  W.  Beauchamp,  Mr. 
W.  R.  Cooper  and  Mr.  L.  P.  Sidney. 

After  the  loyal  toa.st  had  been  honoured,  Mr.  H.  P.  Shapland,  in  pro- 
posing "  The  Staff,"  said  that  it  included  250  people  in  the  direct  employ 
of  Benn  Brothers,  Ltd.,  and  if  it  might  be  held  to  cover  contributors, 
newsagents  all  over  the  world  and  those  engaged  in  printing  and  en- 
graving, about  two  thousand  people  were  engaged  week  by  week  in 
producing  and  distributing  the  firm's  journals. 

Mr.  J.  W.  CuSDEN,  in  responding,  spoke  of  the  cordial  relationships 
existing  between  the  directors  and  staff. 

Captain  F.  H.  Masters,  O.B.E.,  proposed  "  The  Directors,"  and  sug- 
gested that  a  suitable  motto  for  the  firm  would  be  "  Tradition  and 
Progress."     The  toast  was  pledged  with  musical  honours. 

In  the  course  of  his  reply,  Mr.  Eknest  Benn  referred  to  his  intended 
visit  to  America.  He  was  going  to  the  United  States  because  in  his  view 
the  trade  and  technical  Press  wa.s  destined  to  play  a  very  much  larger 
part  in  the  affaii-s  of  the  worhi  in  the  future  than  it'had  done  in  the  past, 
and  also  because  he  was  convinced  that  the  future  happiness  of  the 
nations  largelj'  depended  ui>on  cordial  relations  between  the  United 
States  and  the  United  Kingdom.  If  anything  was  known  in  America 
about  the  production  of  trade  papers  which  had  not  been  heard  of  at 
6  and  8,  Bouverie-street,  he  would  hope  to  find  out  aU  about  it.  In  his 
view  the  success  of  Benn  Brothers,  Ltd.,  was  due  to  one  or  two  simple 
causes.  First  of  all  to  hard  work,  and  secondly,  because  commercial 
men  all  over  the  Kingdom  recognised  that  their  enterprise  in  Bouverie- 
street  was  rendering  help  to  the  business  world.  Every  member  of  the 
staff  was  conscious  of  being  of  use  to  the  community  ;  as  a  firm  the}'  were 
rendering  real  sen-ice  in  jjronioting  business  for  Britisli  finns  in  markets 
at  home  and  abroad.  Mr.  Benn  also  announced  the  result  i>f  the  ballot 
for  the  committee  of  Benn  Brothers  Social  Circle,  the  institution  of  which 
he  welcomed  as  one  of  the  most  important  hapjjenings  of  the  year  be- 
cause of  its  value  in  increasing  the  spirit  of  goodwill  and  the  cordial 
relationship  which  alreadj'  existed  among  their  members. 

The  JI.C.s  were  Miss  Day  and  Jlr.  J.  A.  Knivett.  A  musical  pro- 
gramme was  carried  out  during  the  evening  under  the  direction  of  Mr 
H.  H.  Wardle. 


The  concluding  meeting  of  a  most  successful  session  of  the 
North-Western  Centre  of  the  Institvtion  of  P'LEcxnifwL 
ENorsfEERS  took  the  form  of  a  sraoking-concert  at  the  Alb'ion  Hotel, 
Manchester,  on  April  10.  In  spite  of  the  call  of  a  tine  spring  evening, 
there  was  a  good  attendance  and  an  excellent  musical  programme, 
principally  executed  by  members,  another  .sign  of  the  versatility 
of  the  electrical  industry.  During  tlie  earlier  portion  of  the  evening 
an  enterprising  organ-grinder  outside  arranged  a  rival  entertainment, 
a  form  of  interruption — inevitably  followed  by  a  bribe  to  seek  fresh 
fields — whichjappeared  to  be  a  legitimate  and  regular  part  of  his 
means  of  livelihood.  It  was  felt  that  the  commercial  instinct 
displayed  M-as  wortliy  of  a  more  eminent  profession. 

Few  gatherings  of  engineers  fail  to  evoke  a  sense  of  astonishment 
at  the  varied  talents  of  their  members,  exemplified  in  this  case, 
for  example,  by  excellent  pianoforte  aecompajtiments  by  Mr.  S.  L. 
Pearce.  So  spirits  grew  higher,  laughter  louder  and  smoke  denser 
imtil  it  was  necessary,  at  an  earlier  hoiu-  than  usual,  to  ascertain 
whether  the  problem  of  conservation  of  fuel  supplies  had  resulted 
in  further  mutilation  of  the  time-table. 

And  there  are  strong  rumoure  that  the  next  session  will  be  more 
informal — or  less  formal — than  ever. 


A  British-American  Alliance. 

With  a  view  to  further  cementing  a  happy  relationsliip  established 
some  time  ago  witli  organisations  in  America  and  Canada  propagating 
similar  objects  to  their  own,  namely,  the  improvement  of  relations 
between  employers  and  employed,  ,the  Executive  Committee  of  the 
Industrial  League  and  Council  recently  decided  to  send  a  delegation 
to  America  for  the  purpose  of  conveying  fraternal  greetings,  but 
primarily  to  study  economic  conditions  and  ascertain  the  possible 
channels  through  the  medium  of  which  a  revival  of  trade  can  be 
stimulated.  The  idea  has  received  the  cordial  approbation  of  large 
organisations  of  employers  and  employed  on  the  other  side  of  the 
Atlantic  and  messages  {including  one  from  the  Civil  Federation)  received 
by  Mr.  John  Ames,  General  Secretary  of  the  Industrial  League,  prove 
that  employers  and  employed  in  America  are  closely  watching 
developments  in  our  coal  stniggle. 

The  National  Civic  Federation  of  America,  of  which  Mr.  Samuel 
Gompers,  president  of  the  American  Federation  of  Labour,  is  a  vice- 
president,  embraces  within  its  ranks  all  the  big  employere  and 
representatives  of  labour  in  tlie  United  States.  Mr.  E.  .1.  P.  Benn, 
C.B.E.,  honorary  treasure-r,  and  Mr.  Frank  Elliott,  a  member  of  the 
Executive  Committee,  are  the  delegates  from  the  League.  They 
sailed  on  the  23rd  inst.,  and  while  in  the  States  they  intend  to  devote 
particular  attention  to  the  ])roblem  of  the  readjustment  of  wages  in 
view  of  the  falling  prices  and  the  steps  which  are  being  taken  to  re- 
establish overseas  trade.  An  interesting  tour  has  been  mapped  out 
which  will  include  all  the  big  industrial  centres  between  New  York  and 
Kansas  and  Chicago  and  Quebec.  The  Industrial  League  entertains 
high  hopes  that  as  a  result  of  the  visit  and  the  establishment  of  more 
intimate  relations  with  American  mainifacturers  and  cm])loyer  as 
great  step  forward  will  be  accomplished  towards  the  revival  of  trade. 


Electric  Traction  in  Italy. 


An  extensive  scheme  has  been  approved  by  the  Italian  Government 

for  the  introduction  of  electric  traction  on  some  of  the  State  railways, 
and  certain  privately -owned  lines.  A)>out  4  000  miles  are  to  be  eon- 
verted,  at  a  capital  cost  of  about  800  000  000  lire,  the  work  to  be  com- 
pleted in  10  years.  The  Ministry- of  Transjjort  will  supcrvi.se  the  work, 
which  is  to  be  executed  partly  by  the  State  Railway  Administration 
and  partly  by  private  firms.  It  has  been  decided  to  adopt  the  three- 
phase  16-cycle  system,  which  is  used  on  the  majority  of  the  existing 
lines,  the  only  important  exception  being  the  Milano-\'are'.se-Porto 
Ccresio  lines,  where  the  third-rail  direct-current  system  of  ."iOOVis  used. 
The  success  of  electric  traction  has  been  so  great  that  on  those  lines 
which  are  now  so  o])erated  the  traffic  receipts  have  been  trebled.  A 
special  tyjie  of  electric  locomotive  is  being  devised,  and  a  standard  t\pe 
of  overhead  equipment  has  been  adopted.  All  onlers  for  plant  and  ecjuip- 
ment  will  be  placed  with  Italian  firms  wherever  possible.  The  consulting 
engineers  of  tlie  State  railways  say  that  the  current  required  for  their 
new  lines  can  be  provided  by  the  power  ))lants  already  in  existence  or 
in  course  of  construction.  It  ^viII  be  necessary  to  erect  a  few  large 
hydro-electric  stations,  and  their  constnietion  will  be  undertaken  by  the 
State  in  certain  localities  in  order  to  fill  in  gaps  in  the  existing  s}^stem 
and  to  pro^^de  a  suitable  rescri-e.  Tenders  will  shortly  be  invited'  from 
private  firms  for  other  lines, in  oreler  (hat  the  maximum  amount  of  pro- 
gress may  be  made,  as  it  is  intended  that  over  300  miles  shall  be  completed 
each  year.  The  lines  to  be  electrified  have  been  divided  into  four 
groups,  which  are  to  be  proceeded  with  in  the  order  of  importance. 
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Parliamentary  Intelligence. 


COUNTY    OF    LONDON    BILL. 

On  Monday  a  Select  t'oiiiniittee  of  the  House  of  Lords,  over  wliieli 
the  Maniuis  of  Bristol  pn'sided,  comnu'ticed  the  eonsideration  of  the 
Bill  of  the  County  of  l-ondou  Elect  rieity  Supply  C'om))any,  for  additional 
)K)\ver3  in  regard  to  their  Konifoiil  Provisional  Order  and  the  Barking 
site. 

The  Hos.  Evan  Cuarteris,  for  the  promoters,  ex])lained  that  the 
objeet  of  the  Bill  was  to  clear  up  the  legal  position  as  regarded  the 
Barking  site,  to  simplify  procedure  for  raising  money  and  to  amend 
the  clause  which  was  inserted  in  their  Act  during  thi^  war  which  had 
the  effect  of  limiting  their  power  to  raise  capital.  In  Clause  4  they 
were  seeking  extended  powers  for  erecting  a  generating  station.  All 
thev  asked  was  Parliamentary  sanction  to  build  a  generating  station 
if  and  when  the  Electricity  Commi.ssion<'rs,  in  their  disciition,  gave  them 
jxiwcr  to  do  so.  The  company  had  a  capital  of  £3  0(11(000,  and  it  was 
in  order  to  raise  money  on  the  most  advantageous  terms  that  it  was 
desirable  that  it  should  be  treated  as  a  separate  undertaking.  The 
London  County  C'oiuicil,  the  Conference  of  Local  Authorities  owning 
deetricity  works  aiul  Ilfonl  Urban  District  Council  had  lodged  |K-titions, 
which  showed  no  grounds  on  which  they  eouUl  have  a  right  to  be  heard 
before  them.  The  Barking  station  was  not  within  the  jurisdiction  of 
the  London  County  Council.  The  company  contendc<l  that  that  was  a 
.matter  between  them  and  the  Electricity  Commissionei's.  Whatever 
might  be  the  objection  put  forward  by  the  Jlinistiy  of  Transport,  who 
in  effect  were  the  Electricity  Commissionei-s,  he  thought  that  that  was  a 
matter  between  the  Committee  and  the  promoters,  and  had  nothing 
whatever  to  do  with  the  London  County  Council,  the  Ilfonl  Council  or 
the  Conference  of  Local  Authorities. 

Mr.  Clode,  for  the  Ijondon  County  Council,  submitted  that  that 
authority  had  everv'  right  to  be  represented,  considering  that  in  the 
future  they  would  liave  all  the  rights  of  purchase  of  electricity  under- 
takings within  their  area.  It  was  a  thing  unknown  to  put  into  exsiteneo 
a  station  which  had  no  pur(;hase  rights. 

The  Committee  decided  that  both  the  London  County  Council  and 
the  Conference  of  Ix)cal  Authorties  had  the  right  to  be  rejjresented 
before  the  Committee. 

Sir  Harry  Benwick,  chairman  of  the  County  of  London  Electricity 
Supply  Company,  said  the  authorised  share  capital  was  £3  000  000, 
and  of  that  £1500  000  had  been  issued  in  ordinary  and  preference 
shares  and  £1  000  000  in  debentures.  Last  year,  after  paying  8  per 
cent,  on  the  ordinaiy  aiifl  0  per  cent,  on  the  jn-eference  share  capital, 
there  was  a  surplus  of  £131  000  carried  fonvard.  He  regarded  that 
position  as  very  satisfactory.  Briefly,  they  were  asking  for  power  to 
do  something  which  the  Commissionei's  might  want  to  carrj'  out.  They 
were  in  absolute  need  of  100  000  kW  and  ever\'thing  beyond  that  was 
in  the  hands  of  the  Commissioners.  It  was  impossible  to  raise  the 
money  under  their  Act  of  1918,  and  some  additional  powers  were 
necessarj'. 

In  cross-examination,  Sir  Harry  said  the  proposal  was  to  supply 
reqiurements  four  years  hence.  Unless  they  started  the  new  station 
at  once  they  would  be  unable  to  supply  the  demands  of  the  area.  The 
extension  of  the  station  beyond  100  000  kW  would  be  in  the  hands  of 
the  Commissioners. 

After  the  completion  of  the  Company's  ease,  Mr.  Craio  Henderson 
addressed  the  Committee  on  behalf  of  the  London  County  Council,  who 
opposed  the  Company's  Bill. 

The  Committee  adjourned. 


LIVERPOOL    CORPORATION    BILL. 

Last  week  a  Select  Committee  of  the  House  of  Lords,  presided  over  by 
the  Duke  of  Bedford,  considered  the  Liverpool  Corporation  General 
Powers  Bill,  which  contained  some  electrical  clauses.  There  was  oppo- 
sition by  the  Electrical  Engineers  and  the  Electrical  Contractors'  Asso- 
ciation, for  whom  Mr.  Page,  K.C,  pointed  out  that  there  was  an  action 
pending  between  the  Association  and  the  Corporation  on  the  ground 
that  the  Corporation  wete  exceeding  their  statuton,'  powers  in  supplying 
electrical  fittings,  &c.,  and  they  did  not  want  that  action  to  be  prejudiced 
by  anything  that  occurred  before  the  Committee.  They  wanted  to 
secure  that  the  Corporation  were  not  getting  an  extension  of  their 
powers  in  any  way,  and  if  that  were  made  clear  that  would  satisfy  the 
Association. 

Mr.  Jeeves,  K.C.  (for  the  Corporation),  said  the  only  new  power  they 
were  seeking  was  to  enable  them  to  make  bye-laws  and  regulations  in 
regard  to  electrical  undertakings,  and  they  would  have  to  be  submitted 
to  the  Commissioners. 

Mr.  Tweedy-Smith,  solicitor  to  the  Electrical  Construction  Asso- 
ciation, said  they  objected  to  the  Corporation  making  bye-laws  for 
Liverpool,  as  they  would  then  become  their  ovni  iiis|K'ctors,  and  there 
%vould  be  a  special  bye-law  for  Liverpool  alone,  The  Board  of  Trade 
had  made  bye-laws  applicable  everywhere  and  he  thought  that  should 
be  sufficient  for  Liverpool.  Witness  agreed  that  the  jKfwer  would  be 
subject  to  the  sanction  of  the  Electricity  Commissioners,  but  he  thought 
it  would  be  a  disadvantage  for  the  Corporation  to  have  a  set  of  bye-laws 
not  applicable  to  other  parts  of  the  countrj%  and  might  bring  them  into 
conflict  with  the  fire  insurance  companies. 

The  Committee  decided  to  allow  the  clause,  and  the  othcrportions  of 
the  Bill  were  then  considered. 


SCOTTISH    WATER    POWER    SCHEMES. 

The  Grampian  Electricity  Company  has  wdthdrawn  its  Bill,  owing 
to  the  serious  nature  of  the  opposition,  and  it  has  also  withdrawn  its 
opiKisition  to  the  Bill  of  the  Lochabek  Water  Po\v^:r  Company, 
which  seeks  authority  to  use  the  Pattaek  Waters  in  Laggan.  The 
Ixiehaber  VVat<'r  Power  Company's  Bill  has  been  under  consideration 
this  week  by  a  .Select  Committee  of  the  House  of  Commons,  presided 
over  by  Sir  Harry  Samuel. 

.Mr.  11.  P.  McMillan,  K.C,  for  the  promoters,  stated  that  of  the  18 
petitions  lodged  against  the  Bill  14  had  been  withdrawn,  and  the  opposi- 
tion remaining  was  that  of  fishery  and  other  interests  on  the  lower 
reaches  of  the  river  Bpey. 

A  report  of  the  proceedings  will  appear  in  our  next  issue. 


Legal  Intelligence. 


Default  in  Supplying  Electricity. 

At  tlu'  North  London  Police  Court  on  Tuesday  the  Hackney  Borough 
Council  were  summoned  by  Charles  Dore  for  making  default  in  supplying 
electric  power  to  his  premises. 

Mr.  TiLLEY  (for  complainant)  said  that  under  their  Provisional  Order 
the  Council  were  obliged  to  sujiply  electriial  energy  within  the  borough 
to  any  premises  within  50  yards  of  a  distributing  main,  and  were  under  a 
penalty  of  40s.  a  day  if  they  failed  to  do  so.  Mr.  Uore  entered  into  an 
agreenxcnt  for  a  suj)]ily  of  electricity,  paid  certain  fees  and  had  his  house 
wired  by  a  small  master  man,  who  did  the  work  himself,  as  he  emj)loyed 
no  labour.  Tlic  Council's  employees,  however,  refused  to  connect  the 
house,  on  the  grounti  that  the  wiring  had  not  been  done  by  trade  union 
labour.  It  was  contended  that  this  amounted  to  default  on  the  part  of 
the  Council,  who  ought  to  be  in  a  position  to  control  their  own|  workmen 
and  employees. 

The  Deputy  Town  Clerk  (Mr.  Challoner)  did  not  defend  the  action 
of  the  trade  union,  which  was  causing  the  Electricity  Committee  con- 
siderable anxiety,  but  he  submitted  that  the  Council  were  jirotected  by  a 
paragraph  in  the  Order  which  stated  that  no  penalty  should  be  inflicted 
If  the  default  was  caused  by  "  inevitable  accident  or  force  majeure.'''  In 
that  case  the  only  alternative  for  the  Council  was  to  discharge  the  work- 
men, which  would  lead  to  the  withdrawal  of  all  the  union  men  employed 
by  the  undertaking,  and  the  consequent  stopjiing  of  man}-  works  employ- 
ing thousands  of  men. 

The  Magistrate  reserved  his  decision. 


Non-Ferroiis   Metals   Research. 


At  the  meeting  of  the  British  Non -Ferrous  Metals  Research 
Association  on  Monday,  Mr.  Thos.  Bolton,  who  presided,  expressed 
surprise  at  the  inadcc[uate  support  the  association  was  receiving,  both 
from  those  engaged  in  the  industry  and  from  the  users  of  its  products. 
Now  that  work  was  well  under  weigh  he  hoped  there  would  be  a  rajiid 
increase  in  membership.  It  was  natural  that  manufacturers  should 
jealously  guard  such  special  knowledge  as  they  might  have  acquired, 
often  at  considerable  expense,  but  in  his  view  the  function  of  the  associa- 
tion was  to  investigate  and  instruct  on  the  fundamental  facts  and  principles 
underljing  their  processes,  leaving  the  application  largely  to  members 
themselves.  In  that  way  there  was  plenty  of  scope  left  for  individual 
practical  efficiency  and  the  manufacturer  who  attached  importance  to 
trade  secrets  was  far  more  likely  to  obtain  such  as  woukl  be  of  value  by 
joining  the  association,  and  absorbing  all  he  could  from  it,  than  by 
remaining  outside  and  relying  upon  his  own  investigations. 

Work  Done. 
The  bureau  of  information  was  doing  valuable  work,  including  the  issue 
of  a  quarterly  "  bulletin  "  to  members.  The  first  research  carried  out 
was  on  brass  and  coj)per  ca.stings,  wliich  was  taken  over  from  the  Brass 
and  Copper  Tubes  Association  in  April,  1920,  and  completed  in  September 
resulting  in  the  issue  of  a  report  containing  much  useful  practical  in- 
formation. The  re.search  on  atmospheric  corrosion,  initiated  by  the 
Hoyal  In.stitution  of  British  -Architects  and  Institute  of  Metals,  had  also 
been  transferred  to  the  association,  and  was  being  carried  out  by  a  strong 
joint  committee.  A  research  worker  had  been  appointed,  and  Prof. 
H.  C.  H.  Carpenter  had  arranged  for  the  work  to  be  done  at  the  Imperial 
College  of  Science  and  Technology,  where  the  worker  would  be  under  his 
supervision.  Technical  committees  have  been  appointed  to  consider 
and  suggest  matters  needing  investigation,  and  on  their  recommendations 
two  further  researches  have  alreadj-  been  jiut  in  hand  :  (1)  On  the 
effect  of  foreign  substances  up  to  1  per  cent,  in  copper  ;  (2)  on  so-called 
"  nickel-silvers."  The  former  was  being  conducted  at  the  National 
Physical  Laboratory,  imder  Dr.  W.  Rosenliain,  and  the  latter  by  Dr.  C.  F. 
Thompson  at  Sheffield  University.  Collaboration  with  the  Scientific 
Instrument  Research  As.sociation  in  carrying  further  an  investigation 
which  they  had  made  into  abrasives  and  polishing  powders  was  also 
under  consideration.  The  work  in  hand  for  the  current  year  would 
cost  £2  000,  wliich,  with  about  £2  000  required  for  administration,  would 
absorb  the  subscriptions  in  sight,  and  the  Government  grant,  but  it 
was  hoped  that  an  increase  in  membershij)  would  provide  funds  for  other 
important  investigations. 
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Electricity  Supply. 

Arrangements  are  being  made  for  the  iniblic  electric  lighting  of 
PoXTARDdLAis  by  next  winter. 

Lowestoft  Corporation  has  been  authorised  to  borrow  over  £13  000 
for  new  feeders,  services,  meters,  &c. 

It  is  proposed  to  expend  £5  810  on  new  cables  and  services  in  SotJTH- 
WARK  during  the  current  financial  year. 

Sanction  to  a  loan  of  £-4  500  for  electric  supplj'  mains  and  services  has 
been  obtained  by  Beidlixgtos  Corporation. 

.Stirling  Council  has  invited  Mr.  J.  A.  Robertson,  of  Salford,  to 
prepare  a  report  on  the  proposed  extension  of  the  electric  supply  under- 
taking. 

C'ovextrv  Corporation  has  authorised  the  laying  of  a  new  high-tension 
cable  at  a  cost  of  £3  500,  and  the  extension  of  supply  mains  to  Upper 
Stoke. 

Salford  Corporation  has  applied  for  authority  to  borrow  £3  000 
for  the  electric  lighting  of  the  streets  of  the  Lower  Kereal  and  Weaste 
housing  estates. 

A  public  inquiry  was  recently  held  at  Aylesbttey  into  the  application 
of  the  Corporation  for  sanction  to  borrow  £3  500  for  electric  pumping 
plant  at  the  .sewage  works. 

WiGAN  Electricity  Committee  is  laving  supply  niauis  to  the  Beech 
Hill  housing  estate,  and  they  wiU  be  of  sufficient  capacity  to  meet  any 
demands  for  energy  en  route. 

Though  Teigxmouth  Urban  Council  would  welcome  the  introduction 
of  electricity  supply,  it  cannot  see  its  way  to  take  over  the  provisional 
order  for  the  town  wliich  is  held  by  Messrs.  J.  &  W.  Purves. 

The  date  for  the  inciuiry  into  the  organisation  of  electricity  supply  in 
the  West  Riding  (Aire  and  Calder)  Electricity  District,  which 
was  postponed  owing  to  the  coal  crisis,  has  now  been  fixed  for  Mav  18 
at  Leeds  Town  HaU. 

Alterations  and  improvement.s  are  to  be  made  at  the  Fitlhajsi  ( London) 
Borough  Council  electricity  station,  including  the  replacement  and 
extension  of  the  economisers,  the  installation  of  a  new  centrifugal  pump. 
&c.,  at  an  estimated  cost  of  £21  000. 

The  London-  County  Cocxcil  is  recommended  to  pass  a  Resolution 
welcoming  the  introduction  of  the  Electricity  Supply  Bill  and  urging 
upon  the  Government  in  the  public  interest  to  take  every  step  in  its 
piiwer  to  ensure  this  measure  becoming  law  durmg  the  pre'sent  session 
of  Parliament. 

E.  A.  Bridge,  Hy.  Dearden,  Horace  Finch,  Thos.  White  and  Edward 
Prior  (electrical  engineer,  of  Church-road,  Burgess  Hill)  have  appUed 
to  the  Electricity  Commissioners  for  a  Special  Order  to  authorise  them 
to  generate  and  distribute  electrical  energy  in  Haywards  Heath  and 
CrcKFiELD  Urban  Districts  and  parts  of  Cuckfield  and  Chailey 
RiRAL  Districts. 

At  Manchester  City  Police  Court  on  the  20th  inst.,  Mr.  H.  H. 
Hayhurst,  an  electrical  contractor,  was  fined  £2  for  unlawfully 
CONNECTING  AN  INSTALLATION  to  the  Corporation  supply  mains  in 
contravention  of  their  regulations.  An  inspector  from  the  electricity 
department  found  the  wires  connected  to  the  service-boxes  when  visiting 
th"  premises  to  test  the  installation. 

The  Leicester  Tramways  and  Electricitv  Committee  recentlv  applied 
for  sanction  to  the  borrowing  of  £723  000  for  the  equipment  of  the  fii-st 
section  of  the  new  electricity  station,  but  the  Electricitv  Commissioners 
only  authorised  the  borro«dng  of  £425  000  on  account.  '  The  Committee 
now  recommends  the  acceptance  of  tenders  for  the  supply  of  a  10  000  kW 
turbo -genera  tor  at  £91  394,  and  for  the  erection  of  buildings  at  £187  300. 

The  Preston  Finance  Committee,  having  considered  a  report  of 
Mr.  J.  A.  Robertson  on  the  proposal  to  purchase  the  undertaking  of  the 
National  Electric  Supply  Company  and  to  erect  a  new  generating 
station  on  the  south  side  of  the  Ribble,  the  Corporation  are  recommended 
to  apply  to  the  Electricity  Commissioners  for  a  special  order  authorising 
the  completion  of  the  purchase  and  the  supply  of  electricity,  &c. 

The  Electricity  Commissioners  have  fixed  the  local  inquiry  into  the 
London  and  Home  Counties  Electricity  District  for  June  14,  and  already 
SIX  schemes  for  improving  the  organisation  of  electricitv  supply  in  the 
district  have  been  submitted.  One  of  these  is  by  Poplar  Borough 
C^ouncil  and  provides  for '-compartment''  development  in  the  East  End 
OF  London.  It  is  Ukely  to  meet  with  a  good  deal  of  opposition  and 
already  Hackney  Borough  Coimcil  has  pronounced  against  it. 

The  -MANCHESTERElectricityCommittee  reports  that  there  is  a  surijus 
after  meeting  income  tax,  of  £67  492  on  the  trading  for  the  year  ended 
March  31,  compared  with  £87  634  in  1919-20.  The  net  surijlus 
after  charging  loan  interest,  debt  redemption  and  income  tax,  is  1-73 
per  cent.,  against  2-43  in  the  previous  year.  Last  vear  £37  231  was 
set  aside  in  aid  of  the  rates,  but  in  the  coming  year  i't  is  unlikely  that 
the  Committee  wih  make  any  contribution.  "The  sales  of  current 
increased  by  9  per  cent.  The  increase  in  the  first  half  year  was  very 
marked,  but  much  of  it  was  lost  in  the  latter  half  through  the  effect 
of  trade  dei)ression.  On  the  assumption  that  last  year's  sales  will  be 
maintained  at  the  same  prices,  and  that  there  will  be  an  increased 
consumption  of  electricity  for  street  lighting,  the  Committee  estimates 
that  there  will  be  a  considerably  smaller  surplus  in  the  current  year, 
as  the  increased  assessment  and  the  abolition  of  the  three  years'  basis 
of  assessment  for  income  tax  will  also  affect  the  department  seriously. 
As  soon  as  costs  fall  sufficiently,  either  through  reduced  expenditure 
on  coal  and  wages  or  through  a  revival  in  trade,  the  Comn-ittee  will 
consider  the  question  of  lowering  the  charges  to  consumers. 


Electric  Traction. 

The  employees  of  the  Hastings  Tramways  Company  are  out  on  strike 
as  a  protest  against  the  dismissal  of  an  inspector  for  alleged  ineftieiency. 

In  consequence  of  the  serious  coal  crisis  many  provincial  tramway 
SER^^CES  have  had  to  be  reduced.  In  the  majority  of  cases  the  Sunday 
service  has  been  withdrawn  and  cars  cease  running  earlier  in  tjie  evening. 
Public  lighting  is  also  to  be  cut  down  by  50  per  cent. 

Hull  Tramways  Committee  has  received  the  approval  of  the  Ministry 
of  Transport  to  its  schemes  for  carrying  out  additional  repaii-s  to  the 
tramway  track  at  an  estimated  cost  of  £11  000,  and  the  renewal  of  certain 
lines  at  a  cost  of  £16  500. 

The  Hull  Corporation  tramways  department  is  happily  able  to  give 
a  nonnal  tramway  sers-ice  notwithstanding  the  miners'  strike.  The 
general  manager  (Mr.  E.  S.  Raj-ner)  has  had  three  boilers  equipped  with 
oil-burning  apparatus  and  he  has  reduced  the  coal  consumption  from  230 
tons  to  80  tons  per  week. 

In  the  draft  Provisional  Order  lodged  by  Duntjee  Corporation  power 
is  sought,  inter  alia,  to  borrow  a  further  sum  of  £362  000  for  the 
acquisition  of  land  and  jiroperty  necessary-  for  the  construction  of  the 
works  authorised  by  the  Improvements  and  Tramwavs  Act  of  1913  and 
the  Order  of  1915. 

In  a  recent  report  on  tramway  extensions  at  Glasgow,  the  general 
manager  (Mr.  .1.  Dalrymple)  favours  an  experiment  with  the  trackless 
trolley  system.  This  appears  to  be  the  cheapest  form  of  traction,  and  it 
would  be  well  to  delay  consideration  of  the  omnibus  question  meantime. 
For  the  railless  system  it  is  absolutely  necessary  that  there  should  be  a,  ' 
good  road  surface  which  Tyould  stand  the  traffic.  In  some  instances 
the  system  had  been  a  failure,  owing  to  the  bad  condition  of  the  roads. 

The  financial  position  of  the  Brighton  Corporation  tramways  under- 
taking is  far  from  satisfactoi-y.  The  traffic  receipts  for  the  year  just 
ended  were  £128  066,  compared  with  £115  7.56  in  the  previous  year. 
The  total  expenditure  was  £113  993,  against  £102  174.  Renewals  cost 
£23  766  and  the  net  resulj  is  a  deficit  of  £21  428.  Two  years  ago  there  was 
a  surplus  of  £30  000,  partly  due  to  the  deferment  of  renewals.  Since 
then  ^repairs  and  wages  have  increased  and  fares  have  been  revised. 
In  order  to  avoid  a  call  upon  the  rates,  the  Tramways  Committee 
recommend  the  raising  of  a  loan  for  £30  000. 

Miscellaneous. 

In  the  schedule  of  revised  duties  on  goods  imported  into  India, 
which  came  into  operation  on  March  1,  telegraphic  instruments  and 
apparatus  imported  by  or  for  railway  companies  (formerly  duty  free)  are 
classified  under  itenvoO,  and  the  duty  is  2  J  per  cent.  ad.  val. 

In  reply  to  a  question  in  the  House  of  Commons,  the  Assistant  Post- 
master-General (Mr.  H.  Pike  Pease)  stated  that  about  9  800  telephone 
sUBScpiBERS  had  given  notice  to  terminate  their  agreements  during  the 
four  months  ended  March,  1921,  but  as  far  as  could  be  ascertained  only 
some  3  000  of  these  notices  were  the  result  of  the  increased  telephone 
charges. 

It  will  be  remembered  that  in  1919  the  Managing  Committee  of  the 
Union  Internationale  de  Tramways  et  Chemins  de  Fer  d'Interet 
Local  decided  to  dissolve  the  Association  owing  to  the  impossibility 
of  holding  a  general  meeting.  It  had  been  hoped  that  a  general  meeting 
would  have  been  held  this  year  at  Bnissels,  but  the  difficulty  which  a 
large  number  of  associated  companies  would  have  in  travelling  from 
countries  a  long  distance  from  Belgium  make  this  course  impossible. 
In  addition  most  tramway  and  light  railway  undertakings  are  at  the 
moment  faced  by  very  grave  problems  wliich  make  it  inadvisable  for 
their  management  to  leave  their  headquarters.  In  spite  of  these 
difficulties  the  Association  membership  has  not  been  unduly  reduced, 
and  there  are  at  present  250  members.  It  may  therefore  be  said  that  the 
Association  is  very  much  alive,  and  with  the  return  of  more  normal 
conditions  it  may  be  expected  to  exercise  its  old  activities.  Exception 
has  been  taken  by  certain  membeis  notably  those  in  Holland  to  the  way 
in  which  the  Union  was  dissolved,  but  owing  to  the  impossibility  of 
convening  a  general  meeting  it  would  seem  that  no  other  course  was 
possible.  Tho-se  interested  in  the  work  of  the  Association  should  apply 
to  Monsieur  H.  Camp,  23,  Rue  I'Arlon,  Brussels,  for  further  particulars. 

At  an  INQUEST,  which  was  held  at  Rhyiiney"  on  Friday  last  on  a 
youth  named  Evan  W.  Jones,  who  was  killed  on  the  18th  inst.  by  coming 
into  contact  with  the  electric  wires  of  the  Powell  DuffrTO  Company,  a 
verdict  of  "  death  by  misadventure  "  was  i-etumed.  The  wires  were 
carrying  current  at"  a  voltage  of  11  000.  As  deceased  with  his 
companions  was  walking  along  the  Rhymney  River  he  stated  he  was 
going  to  have  a  slide  and  crossed  the  river.  The  next  thing  his- 
companions  saw  was  that  deceased  was  in  flames  on  the  electric  wires, 
having  evidently  climbed  up  the  pole  to  the  cables.  Deceased's  hands 
and  feet  seemed"  to  be  in  flames  for  a  moment,  then  he  fell  unconscious. 
There  was  a  large  "  Danger  "  sign  which  decea.sed  must  have  seen. 

Medical  e\-idence  was  to  the  effect  that  the  left  foot  of  the  boy  was 
ofi  at  the  ankle,  and  the  right  foot  and  the  fingers  of  both  hands  were 
charred  to  the  bone.  His  right  thigh  was  also  fractured,  and  he  passed 
away  about  three  hours  later. 

Mr.  Ivor  Williams,  engineer  of  the  company,  said  they  had  contem- 
plated putting  up  barbed  wire  as  an  effective  preventive-.  They 
were  going  to  do  this  straightway.  They  had  put  up  the  poles  to 
comply  with  the  Board  of  Trade  regulations,  and  they  had  been  passed 
by  the"  Board.  The  line  was  one  of  the  best  in  the  country  and  had  only 
been  in  commission  a  month. 
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Institation  Notes. 

On  Thursday,  Mny  lOlli.  Prof.  A.  V.  Hill  will  cU'livii-  tlic  fourth  Silvanus 
'I'hdmpson  nu'moiial  lofliiix'  of  the  RoNTiiEN  Sooiktv,  the  subject  being 
■■  Kleclrieiil  lnslnini<-nt.<  anil  I'henomena  in  Physiology." 

Lieut. -Col.  I''.  A.  a>rte/.-U>if;li.  T.])..  U.K.,  and  iMr.  W.  ('.  P.  Tapi>er 
have  lifcn  noniinatefl  for  election  as  oiilinan'  members  of  Council  of  llic 
Instiliitiou  of  Klectrioal  Engineers.  These  arc  additional  to  thoso 
uli-eady  made  by  the  Council. 

.\t  theT{ov.\L  Institution  on  Saturday,  May  7.  Prof.  E.  C.  C.  Baly 
will  begin  a  eouree  of  two  lectures  on  Chemical  Reaction.  The  Friday 
evening  discourse  on  May  l>  will  be  dcliveivd  by  Sir  Kobert  Kobertson 
on   War  DeveUipments  of  Explosives. 

Members  of  the  Institution  of  Electbioal  Enoinkebs  will  be  glad 
to  hear  that  the  work  of  redecorating  the  Institution  building  is  being 
rajiidly  ])ix)ceedcd  with.  Then-  is  every  prospect  that  the  Institution 
will  be  reinstated,  at  least  on  the  ground  floor,  by  the  middle  of  May. 

The  presentation  of  the  lii'st  award  of  the  Kehin  Medal  will  be  made 
by  the  Ut.  Hon.  .\.  .1.  J5alfour,  0..M.,  F.R.S.,  at  the  Institution  ok  Civil 
Exo[NEF,RS,  to  Dr.  William  Cawlhorne  Unwin,  F. U.S. .on  the  4th  pro.x., 
at  four  o'clock.  The  medal  was  founded  in  P.I14,  principally  by  Hrilish 
and  .\meriean  engineera,  to  commemorate  the  achievements  of  Lord 
Kelvin  in  thoso  branches  of  science  which  are  especially  applicable  to 
engineering.  The  award  is  dealt  with  by  a  committee  of  the  presidents 
(■f  i-epn^sentative  British  engineering  institutions,  after  considering 
ivcoinmendalions  received  from  similar  bodies  in  all  parts  of  the  world, 
and  it  is'madc  to  the  person  found  to  be  most  worthy  to  receive  this 
recognition  of  pTO-eminence. 

We  have  i-eceived  a  circular  letter  from  the  North  Midland  Terbi- 
TOKIAL  Centre  of  the  Institution  of  ELKOTBiCiii  Engineers,  soliciting 
the  support  of  membei-s  of  the  Centre  and  othcie  for  Mr.  Thomas  Roles, 
eity  electrical  engineer  of  Bradford,  in  his  candidature  for  the  Council  of 
the  Institution.  This  support  is  requested  on  account  of  the  excellent 
work  which  Mr.  Roles  has  done  for  the  elec!tri(;al  industry,  and  about  this 
we  have  nothing  to  say,  excejit  heartily  to  endorse  his  entire  suitability 
for  a  seat  on  the  Council.  Whether,  however,  it  is  ciuito  in  order  or  quite 
politic  for  the  Committee  of  the  Territorial  Centre,  which,  through  its 
chairman,  has  direct  representati(»n  on  the  Council,  to  support  one  of  the 
official  nominees  in  this  way,  is,  we  think,  rather  open  to  doubt. 

The  annual  smoking  concert  of  the  Finsbuky  Technical  College 
Old  .Stitjent.s'  Association,  at  which  nearly  100  old  students  and 
their  friends  attended,  was  held  at  Anderton's  Hotel,- London,  on  Friday 
last.  Durhig  the  evening  a  '"  Wallis-Jones  "  medal  was  presented  to 
Mr.  L.  Gowing-Seopes,  F.C.S.,  for  the  best  Paper  contributed  during  the 
year  by  an  old  Finsbury  student,  his  Paper  being  on  "  Tlie  Properties 
of  Souie  Chlorhydrocarbons  and  their  Uses  in  Chemical  Analysis."  Old 
students  who  are  not.  members  of  the  Association  may  obtain  apijlication 
f<irm  for  membership  from  the  hon.  secretary,  Mr.  H.  P.  Guy,  209, 
Northumberland  Park,  London,  N.17. 

In  our  issue  of  December  24  we  announced  that  Mr.  E.  M.  Hughman,  of 
Bombay,  had  olfci-ed  a  donation  of  £2.50  to  the  Benevoli«t  Fund  op 
The  Institution  of  Electuk'al  Engineers  on  condition  that  nineteen 
similar  donations  were  received  before  .June  30.  1921.  The  Committee 
charged  with  raising  the  fund  have  obtained  Mr.  Hughman's  consent 
to  the  sums  of  £2.'50  not  being  contributed  solely  by  single  donors,  but 
by  group  subscriptions.  The  Territorial  Centres  of  the  Institution 
are  taking  steps  to  organise  such  group  collections  which  will  doubtless 
be  supjiorted  by  members  of  the  Institution  of  all  classes.  The  Secretary 
of  the  Institution  of  Electrical  Engineers,  1,  Albemarle-streefc,  London, 
W.  1.  will  reply  j,o  any  enquiries  on  this  subject.  We  sincerely  hope  the 
necessary  sum  will  be  raised. 

Business  liems,  &c. 

Arthur  .Lis.  Wager  and  Ernest  Win.  Culler,  trading  as  Waoeu  iV 
COLLER,  electrical  engineers,  IDS,  St.  Benedicfs-road.  Small  Heath, 
Birmingham,  have  dissolved  partnership.  Debts  by  Mr.  Wager,  who 
continues  the  business. 

The  ])artnership  between  Stanley  Pendlebury,  Samuel  Sugden  and 
Waite  Northrop,  trading  as  Pendlebury,  Sugden  &  ('ompany,  elec- 
trical engineers,  Cieneral-stveet,  Blackpool,  has  been  dissolved.  Debts 
by  Mr.  Pendlebury  and  ilr.  Sugden,  who  continue  the  business. 

We  learn  that  the  equipment  for  the  Mount  Everest  Expedition, 
which  starts  from  India  later  in  the  year  under  the  organisation  of  the 
Alpine  Club,  is  being  prejiared.  So  far  as  electrical  hand-lamps  are 
concerned,  the  "  Lcverlight "  Lamp  Company,  30,  New  Broad-street, 
W..  have  supplied  models  of  their  lamps  to  the  expedition. 

We  are  informed  by  the  Record  Engineering  Company",  Ltd., 
Tutbuiy,  Burton-on-Trcnt,  that  the  demand  for  their  "  Silent  Record  " 
engines,  "  Record  "  steam  traps  and  other  goods  is  so  great  that  they 
have  gone  into  voluntary  liciuidalion  with  a  view  to  reconstructing  and 
forming  a  much  larger  com])any  to  enable  them  to  meet  the  demands. 
We  also  leam  that  practically  the  whole  of  the  additional  share  capital 
is  being  taken  up  by  the  present  holdei-s  and  their  associates. 

The  electrical  engineering  business,  formerly  carried  on  under  the 
name  of  CJuy  V.  Laj^cock,  Cloth  Hall-strcct,  Hudderslield,  has  been 
converted  into  a  private  limited  company  under  the  title  of  Guy  v. 
Lay"cock,  Ltd..  at  the  same  atldress.  The  business  is  now  under  the 
management  of  Mr.  H.  P.  Ripley.  A.M.I.E.E.,  who  has  had  2.5  j^eaj^' 
experience  in  the  trade,  and  for  the  last  1.5^  years  has  been  chief  of  the 
electrical  department  of  Messrs.  Thos.  Broadbcnt  &  Sons.  In  addition 
to  electric  power  and  lighting  installations  the  Company  undertake  the 
repair  and  rewinding  of  d.e.  and  a.c.  generators,  motoi-s,  &c. 


Catalogues,  Price  Lists,  &c. 

A  booklet  has  been  issued  by  Messrs.  Herbert  Morris,  Ltd.,  of 
I.rf)ughborough,  giving  illustrated  particulars  of  the  Morris  elevating 
trucks.  By  their  use  considerable  economies  are  etiecled  in  the  handling 
and  transport  of  materials,  &e.  Prices,  dimensions  and  other  details 
of  various  standard  tj'pes  of  truck  are  included. 

An  instruction  book  on  the  installation  and  operation  of  Metro- 
pOLiTAN-ViCKERS  POWER  TRANSFORMERS  has  been  compiled  by  the 
Mctropolitan-Viekei's  Electrical  Company,  Ltd.  Clearly  and  concisely 
written,  the  booklet,  which  is  32  pages,  deals  with  points  of  importaneo 
likely  to  arise  in  connection  with  the  ere'ction,  inspection,  oix-ration,  and 
maintenance  of  the  transformers.  Resident  engineers  and  those  who 
have  the.se  machines  under  their  control  will  find  l^he  publication  of  great 
assistance,  more  especially  as  it  contains  a  number  of  illustrations  and 
diagrams  of  connection. 

Messrs.  Marconi's  Wireless  Telegraph  (Company',  Ltd.,  have  issued 
a  further  batch  of  publications,  giving  illustratt»d  descriptions  of  some 
of  their  apparatus.  The  jiresent  pamphlets  deal  with  the  Marconi 
aircrafli  wireless  telephone,  type  A.D.l,  the  aircraft  wireless  telephone 
combined  transmitter  and  reci-iver,  type  A.D.2,  the  aircraft  receiver, 
type  A.D.3,  the  J-kW  continuous  wave  transmitter  sets,  types  M.C.I 
and  M.C.,-  and  the  3-kVV  and  the  6-kW  continuous  waver  transmitters 
for  telegraphy.  In  all  cases  there  are  general  descriptionsof  the  apparatus 
with  particulars  of  the  design,  operation,  dimensions,  weight  and  other 
details. 

The  world's  longest  transmission  line  is  of  aluminium.  Why?  This 
is  the  question  which  is  asked  in  a  letter  from  the  British  Aluminiu.m 
Company,  enclosing  a  useful  pamphlet  on  II. D.  wire  and  strand  for 
overhead  luies.  The  answer  is  ap]iarently  because  its  employment  leads 
to  substantial  economy,  while  yeare  of  service  under  severe  conditiona 
have  demonstrated  that  it  is  both  a  reliable  and  efficient  conductor. 
The  reasons  for  this  are  set  out  in  more  detail  in  the  pamphlet  in  question, 
which  gives  a  good  deal  of  interesting  information  as  to  the  handling  of 
aluminium,  its  jointing,  and  the  sags  anil  ti^nsions  which  are  met  with 
in  practice. 

Messrs.  Etchells,  Congdon  &  Mum,  Ltd.,  1.5,  Cannell-strcet, 
Ancoats,  Manchester,  have  issued  a  catalogue  relating  to  their  electric 
lifts.  The  firm,  who  are  specialists  in  the  manufacture  of  lifts,  both 
electric  and  hj'draulic,  have  over  15  years'  ex[X!rience  in  the  manufacture 
of  electric  lifts.  Illustrated  particular  are  given  of  the  design  and 
construction  of  the  various  parts  of  the  E.C.M.  lift,  and  it  is  stated  that 
over  a  thousand  of  these  have  been  sujjplicd  by  the  firm  to  public 
buildings,  hotels,  industrial  establisliments,  business  houses,  &c., 
within  a  radius  of  20  miles  of  Manchester  alone.  The  lift  is  fitted  with 
control  devices  which,  it  is  claimed,  render  impossible  accidents  from 
failure  of  the  lifting  ropes  or  mechanism,  cmshes  between  the  cage  and 
the  door  lintels,  or  falls  down  the  well  owing''to  inadequate  feiicing  of 
the  doorvva3's. 

Personal  and  Appointments. 

Mr.  E.  F.  Kent  has  been  appointed  temporary  first  assistant  ele'"trical 
engineer  at  Portsmouth  Dockyard. 

Mr.  A.  G.  LoBLEY',  B.Sc,  has  been  appointed  Reader  in  Electro- 
chemistry at  the  University  of  Manchester. 

Sir  James  Henderson,  D.Sc,  has  been  appointed  expert  adviser  to 
tlie  Admiralty  on  the  application  of  gyroscopes. 

Mr.  F.  Flynn  has  been  appointed  acting  borough  electrical  engineer 
by  Limerick  Corporation,  and  Mr.  Grand  as  acting  assistant  engineer. 

It  is  announced  that  Prof.  Einstein  has  accepted  an  invitation  from 
lving.'s  College,  London,  to  give  a  lecture  or  lectui-es  at  the  college  on 
his  return  from  America  early  in  May. 

Mr.  F.  Freshwater,  wlio  has  retired  from  the  position  ...as  manager 
of  the  Tcesside  Tramways  upon  the  munici2)alisation  of  the  system,  has 
been  presented  by  the  stall  with  a  gold-mounted  walking-stick  and  a 
wallet  of  notes,  together  with  a  gold  brooch  for  Mi's.  Freshwater. 

Mr.  E.  p.  LucKrNG,  who  has  been  closcl.y' associated  with  the  firm 
of  Nathan  &  Allen  for  the  past  seven  years,  has  accejited  a  seat  on  the 
board  of  the  new  company.  Mr.  J.  H.  Wild.  M.I.E.E.,  fou  many  years 
with  the  Lancashire  DjTiamo  &  Motor  Company,  and  since  1910  assis- 
tant superintendent  of  electrical  manufactures  to  Messrs.  Vickers,  Ltd., 
has  also  joined  the  board  of  Messrs.  Nathan  &  Allen,  Ltd.,  25,  Victoria- 
street,  S.W.  1.  "     .  - 


Educational. 

Th(^  most  urgent  need  of  the  Hebrew  Univer.sity  at  Jbbpsalesi, 
which  is  now  in  process  of  formation,  is  an  abundant  supply  of  books. 
In  Palestine,  there  is  a  real  book  famine,  and  it  will  need  a  great  effort 
and  every  assistance  to  build  the  present  University  Library  of  about 
40  000  volumes  into  an  up-to-date  library  worthy  of  the  Jewish  Uni- 
versity. .Serious  works  dealing  with  all  branches  of  knowledge  are 
required,  and  the  .Jerusalem  LTniveisity  Library  Committee  therefore 
appeal  through  us  to  our  readers  to  send  all  the  books  they  can  spare 
as  a  free-will  offering  to  those  who  will  treasure  them  in  Palestine. 
Gifts  of  books  may  be  sent  either  direct  to  the  University  Library, 
Jerusalem,  or  to  the  Hon.  Secretary,  Mr.  D.  D.  Stanhill,  75,  CJreat 
Russell-street,  London,  W.C.  Mr.  Stanhill  vnU,  if  necessary,  arrange 
for  collection. 
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Tenders  Invited  and  Accepted. 

^  Manchester  Electricity  Committee  require  tenders  by  May  10  for  the 
supply  of  weldless  steel  lamp  coluimis.  Specifications  from  Mr.  F.  E. 
Hughes,  Town  Hall,  Manchester. 

Annfield  Plain'  Urban  Council  requires  tenders  by  May  2  for  wiring 
two  blocks  of  houses  at  Catchgate,  Annfield  Plain.  Particulars  from 
Mr.  H.  Adam,  Electricity  Substation,  West-road,  Annfield  Plain. 

KxLMAKNOCK  Tramways  Committee  require  tenders  by  May  15  for 
the  supply  of  stores,  including  cable,  lamps,  insulating  tapes,  overhead 
material,  varnishes,  paints,  oils,  &c.     Forms  of  tender  from  the  Manager. 

Tenders  for  the  installation  of  electric  lighting  in  the  church  of  Sanim 
St.  Edmund,  SALlSBtTRY.  Particulars  may  be  obtained  from  the  Church- 
wardens, and  tenders  by  May  7  to  Mr.  E.  Usher,  Churchwarden,  44,  Salt- 
land,  Salisbury. 

Glasgow  Corporation  require  tenders  by  May  3  for  six  (or  12)  months' 
supply  of  materials  to  the  Tramways  Department,  including  castings, 
oils,  rubber  and  asbestos  goods,  wires,  &c.  Specifications  from  the 
general  manager. 

SwiNTOX  and  PENi>LEBUKy  Urban  Council  requires  tenders  by  April 
30  for  wiring  30  bouses  on  the  Temple  Lodge  Estate,  Manchester-road. 
Specifications  from  Mr.  John  Knight,  15,  Cross-street,  Manchester. 

The  CotJNTY  OF  Ayr  Northern  District  Committee  require  tenders  for 
electric  lighting  work  in  connection  with  the  housing  scheme  at  Townend, 
Dairy.  Names  of  intending  tenderers  are  to  be  sent  by  May  2  to  the 
District  Clerk,  Kilwinning,  or  Messrs.  Fryers  &  Penman,  architects, 
Largs. 

The  Urtjguay'AN  Ministry  of  Public  Works  invite  tenders  for  three 
electric  gantry  cranes  and  a  "  Temperley  "-type  aerial  transporter  for 
the  poi-t  of  Pay'sandu.  Tenders  (in  Spanish)  by  June  28.  A  translation 
of  the  specification  may  be  seen  at  the  Department  of  Overseas  Trade. 

The  Australian  Commonwealth  Postmaster-General's  Department 
invites  tenders  by  May  25  for  ironwork,  including  couplings,  piping, 
bolts,  rings,  &c.  (schedule  704),  and  by  May  31  for  porous  cells  (schedule 
i685),  and  of  ammonium  chloride  (schedule  1683).  Specifications  can  be 
seen  at  35,  Old  Queen-street,  Westminster,  S.W.I. 

Manchester  Education  Committee  require  tendei-s  by  May  4  for 
electric  lighting  installations  in  the  junior  and  infants'  departments  of  the 
Ardwick  school,  and  in  the  Ardwick  Central,  Ducie-avenue  Central  and 
Cheetham  Central  schools.  SiJecifications,  ifec,  can  be  obtained  at  the 
Education  Offices,  Deansgate,  Manchester. 

Tenders  are  invited  in  connection  with  the  electrification  of  the  Cape 
TowN-SiMONSTOWN  and  Dukban-Pietebmaritzburq  Railways,  for 
the  supply  of  turbo-alternators,  boilers,  condensing  plant,  passenger  and 
freight  locomotives,  motor  coaches  and  underframes,  motor  bogies, 
electrical  equipment  of  coaches,  sub-station  equipment  and  transformers. 
Specifications  and  forms  of  tender  from  the  High  Commissioner  for  the 
Union  of  South  Africa,  or  the  General  Manager,  Johannesburg.  Fur- 
ther technical  information  can  be  obtained  from  the  consulting  engin- 
eers- Messrs.  Merz  &  McLellan,  32,  Victoria-street,  London,  S.W.I. 
Tenders  to  the  High  Commissioner  by  May  3. 

Tenders  are  also  invited  for  the  overhead  equipment  of  permanent 
way  and  overhead  transmission  lines,  switchgear  and  accessories 
and  track  bonds.  Specifications  and  forms  of  tender  from  the  High 
Commissioner,  Trafalgar-square,  London,  W.C.,  or  from  the  General 
Manager,  Johannesburg,  and  further  technical  information  may  be 
obtained  ^om  the  consulting  engineers,  Messrs.  Merz  &  McLeUan, 
32,  Victoria-street,  S.W.I.  Tenders  to  the  High  Commissioner  by  June  22. 

Birkenhead  Corporation  has  placed  an  order  with  the  Enfield 
Ediswan  Cable  Works  for  the  supply  of  five  miles  of  service  cable  at 
£1  260. 

Rochdale  Tramways  Committee  are  ordering  steel  tyi-es  from 
Belgium,  the  tender  being  £25  5s.  a  ton.  After  adding  freight  charges, 
there  will  be  a  saving  of  £17  10s.  a  ton  compared  with  British  tenders. 
The  latter,  strangely  enough,  all  quoted  the  same  price,  £45  a  ton. 

London  County  Council  Highways  Committee  has  accepted  the  tender 
of  the  Western  Electric  Company,  at  £3  767  (lowest  tender),  for  the 
supply  of  l.t.  cables,  &c.,  in  connection  with  the  construction  and  recon- 
struction of  the  tramways  from  West  India  Docks  to  Maie-street. 

Messrs.  Ransomes,  Sims  &  Jefferies,  Ltd.,  have  recently  secured, 
through  their  agents,  Messrs.  Pollon  &  Crisp,  Ltd.,  Karrier  Works, 
Cheetham  Hill  road,  Manchester,  an  order  for  four  2^  ton  electric  chassis 
for  the  L.  &  Y.  Railway.  The  machines  are  of  the  latest  pattern,  such 
as  were  recentlj'  supplied  to  the  Corporation  of  Manchester,Sheffield, 
Derby,  Lincoln  and  Rotherham,  and  to  Messrs.  Smith,  Stone  &  Knight, 
of  Bristol. 

Bankruptcies  and  Llquidalions. 

Walter  Hedgecox,  electrical  engineer,  121,  Salop-street,  Wolver- 
hampton, has  been  adjudicated  banki'upt. 

An  application  for  the  discharge  of  David  Suchtawer,  engineer,  1, 
First-avenue,  Acton,  will  be  heard  on  May  27,  at  the  Com-t  House,  Half 
Acre,  Brentlor-d. 

A  meeting  of  creditors  of  Tyne  Electric  Steel  Foundries 
Ltd.  (in  voluntary  liquidation),  will  be  held  on  May  2  at  31,  Mosley -street, 
Newcastle-cn-Tyne. 

Herbert  Doyle,  trading  as  the  AccESSOBiBS  Supply  Company,  factor, 
in  electrical  accessories,  56,  Hardman-street,  Deansgate,  Manchester 
has  been  adjudicated  bankrupt. 


Patent  Record. 


SPECIFICATIONS  PUBLISHED, 

The  following  abstract  from  some  of  the  specifications  recently  pubtisheft  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Fptent  Agents, 
70  and  72,  Chancvy-lane,  London,  W.C. 

Complete  Specifications. 
13  335/14  Soc  D'Electricite  De  Paris.    Electric  relays.    (21/6/13.)     . 
133  973  Dahl.     Electrical  commutators  (17/10/19.     Convention  date  not  granted.) 
135  517  U.S.  Light  and  Heat  Corporation.    Method  of  preparing  storage  batteries 
for  shipment  or  storage.     (8/9/17.) 

135  843  Jane.     Electro-magnetic  switches.     (29/3/16.) 

136  S40  Perfect  Re-Fillable  Fuse,  Inc.    Re-fillable  electric  fuses.    (18/12/19.) 

137  271  Armstrong.     Method  for  receiving  wireless  signals.     (30/12/18.) 

139  475  Landers,  Frary  &  Clark.    Controlling  device  for  rotary  electric  switches  and 

the  nice,    (l/ll/is;) 

140  449  Western  Electric  Co.,  Ltd.    Production  of  electric  oscillations.    (4/6/17., 

Relates  to  a  generator  for  producing  electrical  oscillations  comprising  an  electrical 
discharge  device  including  a  space  current  path  and  a  source  of  current  therefor,  in 
which  a  path  of  high  ohmic  resistance  is  connected  in  series  with  said  source,  said 
resistance  being  of  such  a  high  order  that  the  space  current  remains  practically 
constant  irrespective  of  the  conditions  of  the  oscillations,  slight  changes  in  the 
voltage  of  said  source,  or  of  the  impedance  between  the  discharge  electrodes  of  said 
device  and  that  a  path  of  low  impedance  to  alternating  current  consisting  of  high 
capacity  and  low  resistance  is  connected  in  parallel  with  said  space  current  path, 
whereby,  for  a  given  adjustment  of  said  device  and  associated  circuits,  oscillations  of 
constant  amplitude  are  supplied  to  a  work  circuit. 
142  076  MosER.     Electric  Switches.     (19/4/19.) 

142  463  Celli.     Portable  electrically  driven  vacuum  cleaners.    (24/4/29.) 
144  993  AdtAkt.-Ges.  Geb.     Electric  switches.    (13/6/19.) 
147  126  Krupp  (Akt.-Ges.)    Arrangement  for  the  electrical  long  distance  control  of  the 

valve  gear  of  a  hydraulic  gun  pointing  gear.     (27/1 1/16.) 
149  611  Scintilla.    Voltage  regulators  for  electric  current  generators.     (8/8/19.) 
153  582  Metropolitan-Vickers    Electrical    Co.,    Ltd.    Electrical    speed-regulator 

systems.     (6/11/19.) 
158  911  Schuster.    Galvanic  cells.    (12/3/17.) 
158  919  Jones.    Sparking-plugs.    (6/8/19.) 
158  923  Manson.     Means  for  detecting  proximity  of  submarine  cables,  particularly  for 

guiding  ships  or  for  locating  faults  or  breaks  in  the  cable.     (29/8/19.) 
158  927  Franklin.     Aerial  systems  employed  in  wireless  signalling.     '24,i9/19.) 
158  930  Suckling.     Electric  ?nd     mechanical  couplings  or  connectors.    (6/10/19.) 
158  932  British  Electric  Transformer  Co.,  Ltd.,  &  Roothaan.     Insulating  means  for 

electrical  apparatus.     (9/10/19.) 
158  938  Thomas  &  Thomas.     Electrical  heater.     (14/10/19.) 
158  962  Bishop  &Chadwick.     Electric  trackless  tramway  cars.     (7/11/19.) 
158  978  Murray  &  Telephone  Mfg.  Co.,  Ltd.    Telephone  receivers  and  ear-pieces 

therefore    (12/11/19.) 
158  982  MoND.    (International  Precipitation  Co.,  Inc.)    Apparatus  for  electrical  treat- 
ment of  gases.    (13/11/19.) 
158  994  Automatic  Telephone  Mfg.  (^.,  Ltd.,  &  Hudd.     Electro-magnetic  relays., 

(15/11/19.) 
158  996  Brown.     Holders  for  electric  lamps.     (15/11/19.) 

158  997  Parnell-Smith.     Electrical  heating  devices.     (15/11/19.) 

159  003  Franklin,  Picken  &  Robb.    Aerial  systems  for  wireless  signalling.   (17/11/19.) 
159  061  Schroeder.    Coolingor  ventilation  of  dynamo-electric  machines.  (5/12/19.) 
159  063  Aspinall.     Collectors  of  electric  locomotives.     (8/12/19.) 

159  070  Scholes  &  Claremont.    Devices  for  securing  electric  fittings  and  the    like. 

(10/12/19.)  ^       ^ 

159  077  O'Neill.     Electrical  signalling  and  indicating  devices  for  ships  and  other 

vessels.     (17(12/19.) 
159  078  Taylor,  Tunnicliffe  &  C^o.,  Ltd.,  &  Scrivener.    Telegraph  and  Telephone 

insulators.     (22/12/19.) 
159  087  MosER.     Electric  Switches.     (21/1/20.    Addition  to  142.076.) 
159  100  Smith.     Electric  light  distribution  devices,  decorative  plaster  work  and  the  like. 

(17/3/20.) 


APPLICATIONS  FOR  PATENTS. 

September  13. 
26  182  Wheatcraft.    Electric  solderingiron' 
26  194  Powell.     Electric  geyser. 
26  241   Brydon  &  Johnson.     Wireless  telegraphy. 
26  244  Galletti.    Syntonization  of  circuits  for  wireless  signalling. 
26  246  Harris  &  Rose.     Electrolytic  cell. 
26  257  B.  T.-H.  Co.  (G.  E.  Co.).     Induction  motors. 
26  267  Heasman.    Electrode  holders. 

26  268  Sterling  Telephone  Co.  (Bell  &  Clark).     Indicating  ringing  of  electric  bells,  &c. 
26  273  Bastic  &  Moy.     Automatic  circuit  breakers. 

I  September  14. 

26  295  Ellmore.    High  voltage  indicator. 
26  317  Edgeworth.    Submarine  telegraph  apparatus. 
26  344  Optalite  &  Coulson.     Batteries. 
26  347  B.  T.-H.  Co.  &  Trenchman.     Electric  power  distribution  systems. 

1 1  September  15. 

26  382  McGregor.    Electric  warning  signals. 
26  386  Falconbridce.    Current  regulators,  rheostats,  &c. 
26  396  Greencate  &  I  rwell  Rubber  Co.  &  Povey.    Cable  junction  boxes. 
26  408  British  Insulated  &  Helsby  Cables,  Ltd.    Supporting  devices  for  trolley 

wires,  &c. 
26  418  LuNZEK.    Means  for  supporting  telephone  receivers. 
26  419  Royce.     Electric  turning  gear  for  engine  starting.  / 

26  447  B.  T.-H.  Co.  (G.  E.  Co.).    Transformers.  &c. 
26  461  Maackinenban  A.  G.  Seebach.    Switches.    (20/1/21,  Germany.) 
26  473  Gfuber.    Rotating  field  magnet.    (15/9/19,  Germany.) 

September  16. 
26  505  FlAND.    Railway  and  tram  rail  joint. 
26  516  Parks.     Electric  lighting  device. 

26  525  Rogers  ((Krupp  Akt.  Ges.).    Release  for  overload  switches. 
26  538  Western  Electric  Co.    Ringing  arrangement  for  carrier  signalling  systems. 
26  539  Etablissements  Deese.     Distribution  for  magneto.     (8/10/19,  France.) 
26540  Etablissements  Deese.     High  tension  ignition  magneto.    (27/12/19,  France.) 
26551  Gehrig.    Generators  for  high-voltage  ignition  and  lighting.    (16/9/19,  Germany.) 
26  576  White.     (U.S.  Light  &  Heat  Corporation).     Electric  machines. 
26  577  B.  T.-.H.  Co.  (G.  E.  Co.).    Systems  of  electric  control. 

■  September  17. 

26  582  Mathew.    Telephones. 

26  650  B.  T.-H.  Co.  (G.  E.  Co.)    Electric  power  limiting  systems. 
26  655  Bartlett.     Actuating  braking  or  stopping  devices  by  electric  current. 
26  634  Rosenthal  (Loewy).     Electric  heating  and  cooking  apparatus. 
26  654  Western  Electric  Co.     Repeaters  for  multiplex  signalling.     (30,9/19,  U,S.) 
26  676  Callender's  Cable  and  Construction  Co.,  Urmston,  &  James.  Measuring 
capacities  of  conductors. 

I    I  September  18. 

26  683  Berry.    Electric  conduit. 
26  711  Bailey.    Wireless  apparatus. 
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September  20,  1920. 
26  786  Earle  &  Klytmans.    Electric  heating  apparatus. 
26  807  Conway.     Indicating  and  safety  gap  device  for  electrical  Ignition  of  Internal 

^"i    combustion  engines. 
26  808  B.T.H.  Co.    (C.  E.  Co.)    Transformers,  &c. 
26826  DuRTNALi.    Thermo-eloctrically  driven  floating  forts,  ferries,  &c. 

September  21,  1920. 
26870  DuTT.     Electro-magnets. 

26  871  DuTT.    Generation  of  electricity  from  latent  energy. 
26  873  GuNN  &  TiBBLES.    Electric  heating  and  ventilating  apparatus. 
26  875  Radio  Communication  Company  &  Binyon.    Electromagnetic  wave  systems,  &c. 
26  887  Lbfbuille.     Resistances.    (22/9/19.  France.)  ^ 

26  888  B.T.-H.  Co.  &  Boddy.    Oil-immersed  transformers. 
26  889  E.T.-H.  Co.    (G.  E.  Co.)    Controlling  electric  switches. 
26  894  Lucas  &  Turner.    Switches. 

26  899  Magerle.     Electro-magnetic  horns,  Jtc.    (10/4/21,  Austria.) 
26  901  Western  Electric  C>3.    High  frequency  signalling.    (29/9/19,  U.S.) 
26915  Negrcmanti.     De'rice  for  heating  by  electricity.    (19/9/19,  Italy.) 
26923  IMRAY.    (International  Radio  Telegraph  Co.  &  Hogan.)    Wireless  receivers. 
26  935  Evershed  &  Vignoles  St.  Needham.    Electrical  means  for  indicating  at  a  dist- 
ance the  motion  of  apparatus. 
26  940  Drury.    Hydro  electric  plant. 

September  22.  1920. 
26944  &  26  945  Crompton  &  Jones.     Electric  resistances. 
26  946  Crompton  &  Jones.    Rheostats  or  resistances. 
26  950  Win  MOT  &  Booth.    Telegraph  keyboard  perforator. 
26  983  Gardner.     Miners' electric  lamps. 

26990    ILLINGWORTH.      Cut-OUt. 

26  994  OosTERHUis,    Holst    &    Phillips    Clorilampenfabricken.    Purifying    inert 
gases  in  vacuum  tubes,  &c.    (23/9/19.  Holland.) 

26  999  B.T.-H.  Co.    (G.E.Co)    Regulating  svstems  ior  a.c.  circulls. 

27  004  Akt-.Ces.  Brown.  Bovefi  et  Cie.     Regulation  of  voltage  in  vapour  rectifier 

installations. 
27009  Volet.    Commutators  formed  from  a  ring  o'  wedge-shaped  elements.    (21/5/21, 

Belgium.) 
27  01 1  Metropolitan-Vickers  Electrical  Co.  &  Miller.     Electric  speed  regulator 

systems. 
27  022  Robinet  delaPichardais.    Switch  with  automatic  contacts.    (23/9/ 19.  France.) 
27  034  Boswell.     Arc  lamps. 
27  042  Durthall.     Bodies  for  thermo-electric  self-propelled  vehicles. 

September  23,  1920. 
27  050  Sullivan  &  Joseph.    Loading  coils  for  superimposed  telephones,  &c. 
-27  074  Henson.     Electric  device  for  control  of  belt-driven  machinery. 
27  077  Bennett  &  Garde.    Switches. 
27  084  Blair-Snelling.    Electric  motor-cycle. 
27  092  Insell.     Electric  power  plant  for  steam  railways. 
27  104  Waygood-Otis,  Ltd.     Motor  control  systems  for  electric  lilts,  &c. 
27  107  Cramer  &  Marryat.    Carbon  commutator  brushes.  &c. 
27  112  B.T.-H.  Co.    (G.E.Co.)    Electrical  distribution  systems. 

September  24,  1920. 
27  177  Sibthorpe.    Accumulators. 
27  178  MoDART.     Motor  generator. 

27  181  TuRTON.     Barrel  apparatus  for  electro-deposition  01  metals. 
27  188  BiNYON  &  Scott-Taggart.    Electromagnetic  wave  systems,  &c. 
27  189  Radio  Communication  Co.  &  Scott-Taggart.    Relay  devices,  &c.^ 
27  190  Radio  Communication  (30.  &  Scott-Taggart. 
27  191  Radio  Communication  Co.  &  Scott-Taggart. 

&c. 

27  238  Barr.    Switches  for  water  heaters. 
27  242  B.T.-H.  Co.    (G.  E.  Co.)    Electric  heatine  devices. 
27  291  Durtnall.    Generation  of  thermo-dynamic  and  electrical  power,  &c. 
27  292  Edison  Swan  Electric  Co.  &  Shergold.    Make  and  break  de-'ices  for  switches 
and  fuses. 

September  25,  1920. 
Insulated  conductors. 

Caps  for  sealing  ends  of  insulated  conductors. 
Bonding  and  earthing  connections. 
Electric  generating  plant. 
Insulation  of  conductors. 


Companies'   Reports,   &c. 


Valve  generators.  &c. 
Electro-magnetic  wave  systems. 


Allingham. 

Allingham. 

Allingham. 

Drury. 

Fernie. 


C.  L.  1.  Mfg.  Co.  &  Watson.    Ckjntrol  of  electrical  circuits. 

M.  L.  Magneto  Syndicate  &  Watson.    Dynamo-electric  machines. 

Wood.     Electric  welding  apparatus. 


27325 
27  326 
27  327 
27  340 
27  349 
27  360 
27  361 
27  380 

September  27,  1920. 
27  388  Automatic  Telephone  Mfg.  Co.  Apparatus  for  controlling  operation  of  signals, 

&c. 
27  396  Automatic  Te'.ephone  Mfg.  Co.  &  Hudd.  Arrangements  for  detecting  position 

of  points  on  railways. 
27  411  GuiDucci.     Protection  of  I.e.  circuits  from  abnormal  charges. 
27  461   LoYA.     Electrically-propelled  boat. 
27  467  MooRE.    Regulation  of  hydro-electric  installations. 

27  477  Automatic  Telephone  Mfg.  Co.    Electro-magnetic  relays.    (31/12/19,  U.S.) 
27  478  Automatic  Teiephonr  Mfg.  Co.    Automatic  telephone  systems.  (28/1/20,  U.S.) 
27  486  Thompson.    Storage  battery  testers. 

September  23.  1920. 
27  500  VAN  StooTEN.     Electric  cells. 
27  509  LoFTS.     Electric  irons. 
27  510  Lofts.    Alloy  for  electric  heating  appliances. 
27  522  Electric  Construction  Co,    Automatic  starting,   regulating   or  controlling 

switchgear. 
27  553  B.T.-H.  (k>.  &  Wedmore.    Protective  devices  for  a.c.  distribution  systems. 
27  557  Metropolitan-Vickers  Elec.  CZo.,  Coates  &  Davies.    Switchgear. 
27  559  Cosmos  Lamp  Works  &  Orange.    Metal  filament  lamps. 
27  561  Metropolitan-Vickers    Elec.    Co.  Thermal    relays    for    electrical    circuits. 

(6/10/19.  U.S.) 
27  572  Wall.    Alternating  current  generators. 
27  573  Adam  &  Antonoff.    Electrolysis. 

27  579  Holland  &SKINNER.  Separators  forelements  of  storage  batteries.    (17/5/19,U.S.) 
27  583  Ces.furDrahtloseTelegraphie.    Maintaining  constant  periodicity.  (29/9/19, 

Germany.) 

September  29,  1920. 
27  629  Brit.  Insulated  &HelsbyCables,  Ltd.,  Bayles&Higham.  Electric  condensers. 
27  653  B.T.-H.  Co.  (G.E.Co.).    Switches. 
27  666  Mellersh- Jackson  (Weeks'  Photo  Engraving  (;^.).  Electrically  etching  printing 

plates,  &c. 
27  692  Shanghai  Elec.  Construction  Co.  (McCx>ll).    Trolley  hisads. 

September30, 1920. 
27  709  RADio(;oHMUNicATioN(;o.&Scorr-TAGCART.  Electromagnetic wave systems, fcc. 
27  727  Thompson  (Plauson).     Electrodes. 

27  728  Automatic  Telephone  Mfg.  Co.  &  Taylor.    Automatic  telephone  systems. 
27  743  Automatic  Telephone  Mfg.  Co.    Telephone  systems. 
27  755  Booth  &  Willmot.    Telegraph  keyboard  perforator. 
27  762  B.T.-H.  (x).  (G.E.  (>3.).    Casings  for  electrical  apparatus. 
27  772  Whittaker-Swinton.    Vacuum  or  thermionic  tubes  and  valves. 
27  796  Amherton.    Casings.  &c.,  for  ammeters,  &c. 

27  805  Bosch  Akt.  Ges.  Securing  electric  lighting  machines,  &c.,  on  cycles.    (2/10/19, 
(Germany.) 

October  I.  1920. 
27  814  Green.     Electric  reading  lamps,  &c. 
27  331  Atkinson.    Rotors  of  induction  motors. 
27  876  Telephone  Mfg.  Co.  4  Murray.    Telephone  transmitters. 
27  883  Beckmann.    Wireless  apparatus,    t 


ENGLISH  ELECTRIC  COMPANY,  ]>TD. 

WoKK.s  Fui.i,Y  Occri'iED  During  Year. 

The  aiimial  mcetin);  o£  this  company  was  held  at  the  Connaught 
RooiuB,  London,  on  Wednesday  (Ajiril  27),  .Sir  diaries  Ellis,  G.B.E., 
K.C'.Jl.  (chairman  of  tlie  comiiany),  preaidiug. 

In  moving  the  adiiiition  ii(  the  rejiort  and  accounts  the  Chairmax 
said  :  That  although  the  total  of  tlie  credit  side  of  last  year's  profit  and 
loss  aciount  amounted  to  £410  8!i.j,  that  figure  included  a  sjjccial  item 
of  i.'2'M  UUU  representing  undivided  profits  brought  in  by  certain  sub- 
sidiary eomiianiea,  whicli  could  not  be  taken  into  account  when  com- 
jjarhig  th(^  results  of  the  two  years.  The  recent  issue  of  8  \xt  cent,  six- 
year  notes  for  raising  additional  working  capital  in  face  of  the  steady 
rise  in  the  ))rices  of  materials  affected  the  accounts  of  tliis  year  to  the 
extent  of  £15(1  0(J(),  llie  balance  being  received  early  in  January.  The 
whole  exjx'nse  of  the  issue  had  been  written  off,  and  j)rovi8ion  made  for 
the  wliole  of  the  jiivmium  i)ayable  on  redcrajjtioiL,  so  that  the  profits  of 
future  years  would  be  entin.'ly  relieved  from  these  expenses.  During  the 
year  their  ))iincipal  task  had  licpii  tlialof  consolidating  the  organisation, 
and  satisfactory  progix'ss  had  been  made  in  adapting  the  Coventry  Works 
and  restoring  the  other  factories  to  their  normal  activities  in  pursuit  of 
the  fixed  policy  of  the  Company  of  devoting  each  works  to  that  class  of 
machinery  for  which  it  was  best  suited.  At  Coventry  they  manufactured 
large  turbine-electric  units,  rolling  mill  equipments  and  the  larger 
classes  of  engineering  jjroducts.  i'n'ston,  which  had  long  been  well- 
known  for  traction  work,  now  sjjeeialised  even  more  completely  in  that 
branch,  and  electric  locomotives  were  being  made  there  in  addition  to 
all  forms  of  electric  traction  equipment.  At  Rugby  and  Stafford  there 
had  been  further  development  of  the  medium  sizes  of  steam  turbines  and 
electrical  machinery.  Bradford,  which  was  specially  laid  out  for  smaller 
industrial  motors,  had  now  its  own  machine  moulding  plant.  Following 
the  unfortruiate  effect  of  the  moulders'  strike,  there  had  recently  been  a 
welcome  improvement  in  the  foundry  position.  The  business  of  the 
Company  both  at  home  and  abroad  was  well  maintained  up  to  the  later 
months  of  the  year,  but  the  general  depression  became  noticeable  in  the 
electrical  trade  a  little  later.  They  had  fortunately  a  considerable  order 
book  still  to  be  executed,  and  it  was  not  unreasonable  to  hope  that  it 
would  be  sufficient  to  carry  them  over  until  trade  revived. 

Electric  Traction. 

Railway  electrification  in  the  United  Kingdom  was  delayed,  mainly 
by  difficulties  of  finance,  but  the  technical  advantages  were  not  in  dis- 
pute. The  Company's  contract  with  the  New  Zealand  Government  for 
the  electrification  of  the  Arthur's  Pass  section  of  the  Midland  Railway 
was  proceeding  satisfactorily.  In  pursuance  of  the  policy  of  economy 
in  selling  expenses,  the  working  agreement  with  Siemens  Brothers  & 
Company,  Ltd.,  had  been  followed  by  the  formation  of  the  English 
Electric  &  Siemens  Supplies,  Ltd.,  which  would  deal  exclusively  with  the 
marketing  of  the  minor  products  of  the  two  concerns  and  electrical 
BuppUes  generally. 

Labour  and  Wages. 

In  regard  to  the  labour  position,  the  Chairman  said'they  had  so  far  no 
complaint  to  make  in  the  main  as  to  the  manner  in  which  their  workmen 
had  settled  down.  They  had  worked  hard  and  well,  and  through  their 
ready  co-operation  on  Works  Committees  differences  of  view  had  been 
brought  to  light  as  soon  as  they  had  arisen,  and  had  shovm  themselves 
susceptible  to  treatment  by  full  and  frank  discussion.  None  the  less,  the 
wages  rates  in  British  engineering,  and  even  more  in  the  industries 
supplying  materials,  were  leading  to  the  loss  of  many  important  con- 
tracts in  world  comi)etition.  If  they  were  to  extend  or  fully  regain 
pre-war  business  considerable  reductions  would  be  necessary  in  the  price 
of  these  materials,  and,  therefore,  in  the  cost  of  the  whole  range  of  pro- 
cesses through  which  they  were  built  up  from  the  basic  materials  of  coal 
and  iron.  He  had  no  doubt  they  would  be  able  to  meet  the  crisis  if  both 
employers  and  workers  could  be  assured  that  the  necessary  sacrifices 
were  distributed  as  fairly  and  equitably  as  is  humanly  possible.  The 
immediate  future  must  be  an  an.xious  time.forindustry  as  a  whole,  apart 
from  wages  and  questions  of  internal  organisation,  had  to  reckon  with 
factors  essentially  jiolitical,  exercising  a  profound  influence  on  the  whole 
system  of  international  trade.  The  revival  of  trade  would  come  sooner 
or  later,  and  the  electrical  industry  had  an  assured  future,  because  it  was 
bound  up  in  those  improvements  and  economies  in  productive  organisa- 
tion which  they  all  regarded  as  a  necessary  element  in  the  future  pros- 
perity of  the  world. 

METROPOLITAN-VICKERS  MEETING. 

The  21st  annual  meeting  of  the  Metropolitan-Vickers  Electrical 
Company,  Ltd.,  was  held  last  week,  the  chairman,  Mr.  J.  Annan  Bryce, 
presiding.  In  moving  the  adoption  of  the  report  and  accounts,  Mr. 
Bryce  gave  particulars  of  the  present  capital  and  of  the  various  items 
in  the  balance-sheet.  The  result  of  the  past  year's  operations  was  that 
the  gross  profit; wasJfSl  555  and  the  net  profit  £83  231  larger  than  in 
1919.  Considering  the  interruption  of  business  caused  by  the  railway 
strike  and  the  moulders'  strike  at  the  end  of  1919,  which  greatly  affected 
the  results  of  1920,  he  thought  it  satisfactory  to  be  able  to  appropriate 
£100  000  to  reserve,  £35  000  to  special  depreciation,  increase  the  carry 
over,  and  raise  the  dividend  on  the  ordinary  shares  from  8  to  12^  per 
cent.  -The  orders  received  during  1920  were  in  value  about  80  per  cent, 
greater  than  those  received  in  1919,  while  the  orders  completed  were 
about  50  per  cent,  greater.     The  tonnage  of  orders  completed  repre- 
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sentecl  an  increase  of  about  30  per  cent.,  a  remarkable  improvement  in 
view  of  the  fact  that  electrical  machinery  was  always  becoming  lighter 
in  weight  owing  to  increase  of  efficiency  in  the  material  used.  The 
increase  of  tonnage  completed  reflected  great  credit  on  the  eflioieney  of 
their  organisation.  Had  it  not  been  for  strikes  their  output  would 
undoubtedly  have  been  much  greater.  Since  the  return  of  their  moulders 
in  January,  1920,  they  had  done  their  best  to  increase  the  output.  They 
began  the  current  year  witli  a  largely  increased  volume  of  transactions, 
the  completion  of  which  would  give  them  work  for  a  considerable  time. 

Labour  and  Wages. 
Mr.  Bryce  said  one  might  look  to  the  future  with  confidence  were  it 
not  for  the  factors  adverse  to  the  prospects  of  industry  generally.  They 
had  a  reputation  second  to  none  for  their  products,  a  first-rate  eq^uip- 
meat,  admirably  efficient  administrative  and  technical  staffs  and  ex- 
cellent relations  with  their  workers.  In  the  home  market  they  should 
get  at  least  their  share  of  what  was  going,  and  if  the  present  troubles 
were  settled  he  belie%-ed  there  would  be  a  good  deal  going,  while  abroad 
they  might,  with  normal  conditions,  expect  a  large  share  of  the  abundant 
work  of  reconstruction  all  the  world  over  at  a  time  when  everj'  day 
opened  new  fields  for  the  introduction  of  electricity.  But  at  the  moment 
they  found  themselves  in  a  storm  centre  and  dark  clouds  lowered  on 
the  horizon  in  every  direction.  The  supply  of  coal,  the  life-blood  of 
every  industry  and  the  basis  of  the  prosperity  of  the  countiy,  was  sus- 
pended. The  ranks  of  unemplo^Tnent,  already  count<;d  by  millions, 
were  being  day  by  day  reinforced,  and  day  by  day  millions  of  pounds 
were  being  lost.  The  coal  crisis  had  not  been  altogether  the  fault  of 
the  miners.  For  several  yeaiB  Continental  consumers  had  had  to  pay 
exorbitant  prices  and  were  at  last  driven  to  other  sources  of  supply. 
AYlien  the  coUapse  was  in  sight  nothing  was  done  to  bring  the  minei-s  and 
owners  together  to  make  timely  arrangements  against  the  new  con- 
ditions, and  then  suddenlj'  decontrol  was  anticipated  by  many  months. 
In  those  circumstances  it  was  impossible  not  to  feel  some  sympathy  with 
the   miners.  * 

FOKEIGN    COMPETITIOX    ASD    OtJTPUT. 

Another  difficulty  before  them  was  the  competition  of  other  countries 
— America,  Belgium,  Germany  and  France.  In  none  of  those  countries 
was  the  reduction  of  output  jjer  man  a  feature  as  it  was  with  us.  In 
America  the  production  per  man  in  almost  all  the  great  industries  was 
about  thrice  as  great  as  with  us,  and  so  though  the  workman  had  high 
wages,  and  a  possibly  higher  standard  of  hie,  the  cost  of  production  was 
lower  than  ours.  The  present  coal  crisis  was  caused  bj^  America  under- 
selling us  in  everj'  continental  countrs',  in  spite  of  the  handicaps  of  a 
much  longer  haul  to  the  port  of  shipment,  3  000  miles  extra  by  sea  and 
20  per  cent,  in  exchange.  Then  there  was  Germany,  where  unskilled 
labour  got  143.  to  17s.  per  week,  skilled  labour  3os.  to  42s.  per  week,  and 
with  a  10-hour  day.  The  German  exporter  was  favoured  by  a  very  low 
exchange,  and  so  in  almost  every  article  for  which  he  need  not  import 
the  raw  material  he  could  undersell  them  by  50  per  cent,  and  make  profits 
up  to  50  per  cent.  A  few  months  ago  an  English  concern  had  to  place  a 
large  order  for  constructional  steel.  The  lowest  British  tender  was 
one  million  pounds.  A  Gemian'firm  ot  repute  tendered  at  £550  000, 
and  got  the  order.  Here,  in  England,  as  long  as  the  recent  legislation 
imposing  a  50  per  cent,  reparation  duty  was  in  force,  there  would  be 
little  imported  from  Germany,  but  the  competition  from  it  would  have 
to  be  met  everywhere  except  in  France,  the  only  other  country  which  had 
imposed  similar  legislation.  In  Belgium  and  France  also  exports  were 
favoured  by  a  low  exchange,  and  their  labour,  especially  in  Belgium,  was 
working  much  harder  than  ours. 

The  chairman  gave  an  interesting  accoinit  of  welfare  work  at  TrafEord 
Park  and  of  the  operation  of  the  Works  and  Staffs  Committees.  The 
new  research  buildings  were  partly  occupied  and  the  rest  would  soon  be 
ready  for  occupation.  The  laboratory  would  be  ready  in  a  few  weeks. 
The  department  was  doing  most  valuable  work,  not  only  in  testing  but 
in  scientific  investigation  for  the  company  and  its  allied  concerns.  The 
staff  numbered  130,  about  40  per  cent,  of  whom  were  technically  trained, 
most  of  the  British  universities  being  represented.  The  Education 
Department,  admirably  managed,  like  the  Research  Deiiartnient,  by 
Jlr.  Fleming,  continued  to  expand.  At  the  end  of  1920  it  had  under 
training  some  1,450  boys  and  men,  of  whom  100  were  college  appren 
tices  of  the  university  graduate  type,  100  school  apprentices  irom  public 
and  secondary  schools,  and  800  trade  ajiprentices.  Owing  to  the  high 
reputation  of  the  department,  appUcations  for  admission  were  about  ten 
times  greater  than  the  number  accepted.  It  was  found  necessary  to 
maintain  those  high  numbers  to  meet  the  constant  demand  for  junior 
staff  by  the  various  branches  of  the  organisation.  The  company  had 
lately  taken  over  the  management  of  the  electrical  department  at  Jlessrs. 
\'ickers'  works  at  Sheffield.  That  arrangement  avoided  the  necessity 
of  the  provision  of  further  buildings  and  equipment  at  Manchester  and 
would  in  other  ways  prove  of  advantage. 


The  directors  of  the  Mexboroitgh  &  Swtxton  Tramways,  Ltd., 
have deelaredadividendof2.V per  cent.,  tax  free,  for  the  past  year,  after 
devoting  £10  19P  to  repairs  and  maintenance,  and  placing  £1  OOO  to 
reserve  and  renewals,  &c.,  a  sum  of  £593  being  carried  forward. 

At  the  recent  meeting  of  the  London  Stock  Exchange.  .Mr.  W.  A. 
Barrow  stated  that  there  was  an  increase  of  nearly  £4  000  in  electric 
power,  working  expenses  and  maintenance  in  coimection  with  the  scheme 
for  improving  the  lighting  of  the  House,  which  would  eventually  run  into 
about  £12  000. 

The  board  of  the  Calcutta  Electric  Stjpply  CoRPORATroN,  Ltd., 
recommend  a  final  di%-idend  for  the  year  1920  of  6  jjer  cent.,  making 
10  per  cent,  for  the  year,  with  an  added  b<)n\i3  of  1  per  cent.     Both 


the  dividend  and  the  bonus  will  be  paid  free  of  the  amount  allowed  for 
Indian  taxation. 

The  profit  of  the  Canadian  General  Electric  Company,  Ltd.. 
for  1920  was  S2  213  731,  less  §326  300  for  interest  and  S530  741  for 
depreciation,  leaving  net  profit  SI  356  689.  Dividends  at  rate  of  8  per 
cent,  per  annum  and  bonus  of  2  per  cent,  were  jiaid  on  the  common  and 
7  per  cent,  on  the  preference  stock,  leaving  §342  574,  plus  $436  097 
brought  forward,   making    S778  672. 

In  regard  to  the  recent  offer  of  300  000  8  pev  cent,  second  preference 
shares  at  par  and  94  050  ordinary  shares  at  22s.  6d.  of  the  City  of  London 
Electric  Lighting  Company,  we  learn  that,  in  spite  of  the  issue 
having  been  made  at  an  inopportune  time  owing  to  the  coal  crisis  and 
the  labour  situation,  £173  000  of  the  preference  shares  were  applied  for 
by  the  public  and  the  ordinary  shares  were  considerably  oversubscribed. 
Letters  of  allotment  have  been  posted. 

The  gross  receipts  of  the  London  United  Tramways,  Ltd.,  for 
1920  were  £532  742,  an  increase  of  £36  200,  and  the  working  expenses 
were  £482  597,  leaving  a  balance  of  £50  144,  compared  with  deficit  for 
previous  year  of  .£1 144.  After  charging  debenture  and  loan  interest 
there  is  £695  as  a  deduction  from  deficit  for  years  1918  and  1919.  The 
effect  of  increased  fares  was  only  felt  during  part  of  year,  while  the 
increased  worldng  expenses  prevailed  throughout  the  whole  of  the 
year. 

The  revenue  of  the  South  Metropolitan'  Electric  Tramways 
aud  Lighting  Company,  Ltd.,  for  1920  was  £140  287.  After  deducting 
expenses,  including  debenture  interest,  and  setting  aside  £10  500  to 
i-enewals  fund,  there  remains  £15  756,  plus  £1  507  brought  in,  making 
£17  264.  The  directors  propose  placing  to  debenture  stock  sinking 
fund  £1  910,  di\-idend  on  ordinary  shares  at  rate  of  2  per  cent,  per 
annum,  carrying  forward  £1  556.  Gross  receipts  from  tramways  and 
light  railways  amounted  to  £102  631,  compared  with  £86  644. 

The  directors  of  the  Rhondda  Tramways  Company,  Ltd.,  have 
declared  a  ffiial  dividend  of  2  per  cent,  for  1915,  and  6  per  cent,  for  1916 
on  the  preference  shares.  A  sum  of  £14  000  has  been  placed  to  reserve, 
£39  404  appropriated  for  repairs,  and  £1  725  carried  foi-ward.  The 
directors  recommend  that  the  6  per  cent,  cumulative  preference  shares 
be  converted  into  8  per  cent,  non-cumulative  preference,  with  parti- 
cipating rights  to  the  extent  of  25  per  cent,  in  the  surplus  profits  to  be 
distributed.     Arrears  of  dividend  are  to  be  waived. 

The  directors  of  the  Indi.vk  Electric  Supply  &  Traction  Company, 
Ltd.,  state  that  the  surplus  on  working  in  Cawnpore  in  1920  was  £34  969. 
With  transfer  fees,  interest,  &c.,  the  total  is  £40  557.  London  expen- 
diture was  £2  462,  and  after  providing  £3  1 13  for  debenture  interest,  profit 
is  £34  981,  plus  £3  803  brought  in,  making  £38  784.  After  placing 
to  resei-ve  for  depreciation  and  renewals  £6  000,  to  general  reserve  £6  500, 
and  writing  off  certain  items,  the  directors  recommend  final  dividend  of 

7  per  cent,  (making  10  per  cent,  for  the  year),  and  carrying  forward  £5  074. 
"The  report  of  the  Radio  Communication  Company,  Ltd.,  for  the 

period  from  March  13,  1920,  to  the  end  of  the  year  states  that  issued 
capital  was  increased  by  the  subscription  of  50  000  preference  shares  by  a 
number  of  shipow^lers.  This  enabled  the  company  to  clear  off  charges 
upon  its  assets  and  to  undertake  estabhshment  of  a  traffic  clearing 
department,  training  operators  and  other  development  work.  Trading 
did  not  commence  until  some  time  after  the  beginning  of  the  period 
comprised  in  accounts,  and  consequently  the  total  sales  figure  (£15  027) 
is   low  in  comparison  with  expenses.     The  net  loss  is  £8  878. 

The  gross  operating  revenue  of  the  Western  Union  Telegraph 
Company  for  1920  was  $119  991'82.5.  and  after  deducting  exiienses, 
depreciation,  &c.,  the  balance  was  813  153  111.  With  81481860 
income  from  dividends  and  interest,  the  total  is  £14  634  972.  Interest 
on  bonds  of  the  Western  Union  Company  absorbed  81  331  850,  and 
8517  400  was  transferred  to  reserve  for  depreciation  of  securities, 
leaving  S12  785  722,  and  with  miscellaneous  income,  the  total  was 
816  606  245.  Dividends  declared  during  the  year  absorbed  86  982  538, 
and  the  balance  at  Dec.  31  last  was  840  685  210. 

The  accounts  of  the  British  Electric  Transformer  Company,  Ltd., 
for  the  year  1920  show,  after  paying  all  manufacturing  costs  and  ex- 
penses of  administration,  a  net  profit  of  £70  267,  and  with  £10  523 
brought  forward,  the  total  available  balance  is  £80  790.  The  board 
recommend  that  £10  000  be  placed  to  reserve  and  £3  000  to  depreciation 
reserve.  The  preference  dividend  for  the  year  absorbed  £18  836  and  it 
is  proposed  to  pay  a  dividend  of  10  per  cent,  on  the  ordinary  shares  (3 
per  cent,  of  which  was  paid  as  an  interim  dividend  on  Sept.  1  last),  and  a 
bonus  of  2J  per  cent.,  absorbing  £40  625.  The  amount  of  extra  remun- 
eration to  the  directors  is  £2  150,  leaving  £6  178  to  carry  forward. 

It  is  proposed  to  convert  the  6  per  cent,  cumulative  preference  shares 
of  the  Rhondda  Tramways  Compant:  into  8  per  cent,  non-cumulative 
participating  preference  shares  with  a  25  per  cent,  participation  in  the 
surplus  di\isible  profits,  the  arrears  of  dividend  being  waived  as  con- 
sideration for  the  suggested  alteration.  The  issued  share  capital  is 
£150  002,  in  100  000  cumulative  preference,  and  50  002  ordinary  shares 
of  £1  each,  all  fully  paid.     In  1919  the  company  declared  a  dividend  of 

8  per  cent,  on  the  preference  shares,  being  as  to  4  per  cent,  for  1914, 
and  4  per  cent,  on  account  of  1915,  and  it  is  anticipated  that  a  dividend 
on  the  preference  shares  of  8  per  cent,  will  again  be  declared  for  1920. 

The  gross  earnings  of  the  Shawinigan  Water  &  Power  Company 
for  1920  were  S3  943  359  and  the  operating  expenses  S228  467.  After 
providing  for  repairs,  taxes  and  insurances,  general  expenses,  &c.,  the 
balance  was  82  525  543.  Literest  on  5  per  cent,  consolidated  mortgage 
bojjds  absorbed  S250  000,  interest  on  5i  per  cent,  first  refunding  mort- 
gage sinking  fund  gold  bonds  8306  131,  interest  on  7*  per  cent,  six-year 
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gold  notes  S14HT20,  ami  after  tiaiisfcniiiv;  S2(Hi  iiiMl  to  dcpiPcialion, 
the  net  ivvcMUie  was  SI  till!)  042,  [iliis  balaiieefnini  l!ll!l(  SSO  .'loO).  niakint; 
SI  li:i!l  .".!(:?.  Divideiuls  for  year  absnrlied  S14tl(IOOtl,  reserve  and 
sinkhif;  fund  S.")0  WW,  and  after  maUinj,'  minor  appropriations  the  balance 

is;s:w  .">»■■!• 

'riic  aceoiints  of  the  Brush  Klectrkal  liNaiNiinuiNO  Company, 
Ltd.,  for  the  year  ended  Dec.  31,  192U,  show  a  net  profit  of  £191  ()!)(), 
to  which  ninst  be  added  £74  720  brouyht  forward,  making  a  disposable 
total  of  £2t).")  822.  A  sum  of  £13  OIM»  is  placed  to  depreciation  account  ; 
the  expenses  of  tlie  new  issue  of  ordinary  .shares  made  in  1920  (£15  ruCt) 
are  written  oil,  a  sum  of  £2  044,  being  a  further  4  per  cent,  for  the  year, 
is  paid  to  the  tj  per  cent,  second  prior  lien  debenture  holders,  £.533  777, 
beini;  added  to  general  reserve,  raising  this  account  to  £7.5  0()(i.  .\ 
dividend  of  1.5  per  cent.  ]ier  annum  on  the  onlinary  shares,  absorbing 
£38  557,  will  be  R'Commcndcd  to  the  shait'boldCrs,  leaving  £143  208 
to  be  carried  forward,  subject  to  taxation  demamls  and  directors' 
additional  remuneration. 

Mr.  T.  M.  C.  Steuart,  who  presided  over  the  annual  meeting  of  the 
Paha  Telephone  Companv,  Ltd.,  last  week,  stated  that  the  i)ro(it 
for  the  year  on  the  issued  capital  of  £72  0110  amounted  to  £12  718, 
and  with  £6  426  brought  /orward,  the  total  available  was  £19  144. 
An  interim  dividend  of  3  per  cent,  had  been  paid  lui  the  ordinary  shares, 
and  the  ilircctore  recommended  a  final  dividend  of  7  per  cent.,  making 
a  total  distribution  for  the  year  of  10  [>cr  cent,,  both  the  interim  antl 
final  dividends  being  tax  fi'ce.  A  sum  of  £8  liOo  would  be  carried  forward 
Although  the  telephone  subscribers  had  increa.sed  during  the  year, 
the  number  was  not  so  large  as  anticipated  owing  to  the  abnormal 
conditions  in  Para.  A  considerable  extension  had  been  made  in  the 
telephone  system  in  oitier  to  incorporate  districts  hitherto  outside  the 
company's  system  and  the  directors  anticii)ated  that  the  opening  up 
of  the  new  districts  would  substantially  add  to  the  number  of  sub- 
scribers. 

The  directors  of  the  British  L.  M.  Ericsson  Mfo.  Company,  Ltd., 
recommends  a  dividend  of  8  per  cent,  (tax  free)  on  the  ordinary  shares 
for  the  past  year,  after  placing  £10  000  to  reserve  and  £18  721  to  de- 
preciation account  and  nuiking  other  appropriations.  The  balance 
carried  fonvard  is  £39  094,  subject  to  taxation  demands.  Last  year 
10  jjcr  <ent.  was  paid  and  £48  U56  carried  forward. 

At  the  annual  meeting  of  the  Urban  EleOTric  Supply  Company, 
Ltd.,  last  week  the  chairman,  Mr.  P.  D.  Tuckett,  pointed  out  that 
although  they  wei-c  doing  largely-increased  business,  the  shareholders 
were  not  earning  anything  on  their  capital.  It  was  an  utterly  fantastic 
conception  to  suppose  that  a  progressive  business  could  be  carried  on 
under  such  conditions.  With  regard  to  the  current  j-ear's  prospects, 
their  contracting  prf)tits  were  likely  to  be  substantially  smaller,  aud  the 
power  loads  in  tlie  industrial  towns  had  shown  a  mai'ked  reduction 
during  the  past  three  months,  but  the  most  serious  and  certain  reduction 
of  prc)iits  was  that  which  faced  them  in  connection  with  their  Cornish 
undertakings.  Eor  the  past  three  years  they  had  received  a  dividend  of 
£7  200  from  the  Cornwall  Power  Company.  Last  year  that  company 
experienced  the  best  year  it  had  ever  had,  realising  a  gross  profit  of 
nearly  10  per  cent,  on  its  entire  capital  expenditure,  but  this  year  it 
apjX'ared  doubtful  whether  it  would  realise  any  profit  at  all,  owing 
to  the  collapse  of  the  tin  mining  industry. 

The  accounts  of  the  Madr.is  Electric  Tramways  (1904),  Ltd.,  for 
the  year  1920  show  a  gross  profit  of  £41  103.  After  debiting  interest  and 
London  office  expen-ses,  making  provision  for  debenture  stock  sinking 
fund  and  transferring  £15  000  to  depreciation  and  renewal  account, 
the  balance  is  £15  693.  Adding  £4  944  brought  forward,  the  total 
available  is  £20  637.  The  dividends  on  the  preference  shares  absorbed 
£(i  000  and  the  interim  dividentl  of  4  per  cent,  on  the  ordinary  shares 
(paid  ill  September  last)  £2  290.  The  directors  recommend  that  out  of 
the  balance  of  £12  346  a  further  dividend  of  4  per  cent,  be  paid  on  the 
ordinary  share-s,  making  8  per  cent,  for  the  year  (tax  free),  that  a 
contribution  be  made  to  employees'  gratuity  fund  of  £1  000  and  that 
£3.500  be  transferred  to  general  reserve,  leaving  to  be  carried  forward 
£5  556.  The  traffic  receii>ts  and  running  expenses  in  rupees  show 
increa.ses  of  16-6  per  cent,  and  24-4  per  cent,  respectively  on  1919.  The 
balance  from  running  account  shows  a  considerable  increase,  but,  in 
comparing  the  figures  with  previous  years,  regard  must  be  had  to  the 
par  value  of  the  rupee,  which  was  2s.  for  1920  instead  of   Is.  4d. 

Mr.  D.  Sinclair,  who  presided  over  the  fii^t  ordinary  general  meeting 
of  the  Intern.ational  Automatic  Telephone  ('omfaxv,  Ltd.,  last 
week,  explained  that  the  company  held  shares  in  the  Automatic  TeIci)hone 
Manufacturing  Company  and  was  formed  for  strcnglhening  the  position. 
A  large  number  of  questions,  many  of  them  of  an  international  character, 
had  to  be  considered,  and  Mr.  Adams,  president  of  the  company,  and 
Mr.  Mellinger,  a  director,  were  now  on  the  Continent  in  oixlcr  to  arrange 
matters  in  the  interests  of  the  company,  for  it  was  necessary  to  be  in 
touch  with  telephone  interests  in  almost  all  parts  of  the  world.  The 
company  had  secured  and  handed  over  to  the  Manufacturing  Ciini])aiiy 
orders  for  largo  exchanges  in  South  America,  .Japan,  India  and  other 
countries,  including  an  order  from  Mesopotamia  for  about  £28  000  of 
equipment.  Wlien  a  country  like  Mesopotamia  could  do  that  it  could 
readily  be  understood  that  when  the  forwarti  countries  really  took  up 
automatics  the  field  was  very  large.  It  had  not  been  possible  to  pay  a 
dividend  for  1920,  but  it  was  hoped  that  the  work  <lone  and  the  large 
amount  of  money  put  into  the  business  would  in  the  near  future  earn 
profits,  which  would  recomiiense  those  who  had  done  the  work  as  well 
as  the  shareholders. 

The  net  revenue  of  the  North  Metropolitan  Electric  Power  Supply 
Company  for  1920  amounted  to  £96  175,  comi)ared  with  £62  381  for 


1919.  Adding  interest  and  dividends  received  aud  balance  brought 
forward,  the  total  is  £103  395.  After  paying  mortgage,  loan  and 
debenture  interest  (£18  701),  providing  £2  000  for  debenture  resen'C 
fund  and  placing  £16  Oil  to  reserve,  there  is  a  balance  of  £66  683.  The 
directors  propose  to  appropriate  £35  999  for  the  year's  dividend  on  the 
6  per  cent,  cumulative  ])referencc  shares  and  to  pay  a  dividend  on  the 
ordinary  share-s  at  the  rate  of  7.1  j)er  cent,  per  annum  (£26  251),  leaving, 
to  be  carried  forward,  £4  433.  The  total  number  of  units  sold  ehowed 
an  increase  of  about  18  per  cent,  compared  with  1919.  Since  Dec.  24 
last  a  supply  of  electricity  in  bulk  has  been  given  to  the  Harrow  Electric 
Light  &  Power  Company  and  a  bulk  supjily  agreement  has  been 
concluded  with  the  VVelwyn  Garden  (Jity,  Ltd.,  for  distribution  in  the 
Welwyn  Garden  Estate.  As  the  outcome  of  negotiations  with  the 
Metropolitan  Electric  Tramways,  Ltd.,  and  Middlesex  County  Council 
for  an  increase  of  the  rates  of  sujjply  to  the  56  route  miles  of  tramways 
and  light  railways  operated  by  the  Tramway  Company,  a  satisfactory 
arrangement  has  been  made.  The  pre-war  supply  contracts  with  the 
Metro])olitan  Horough  of  Stoke  Newington  have  been  annulled  and 
negotiations  are  i)ix)ceeding  with  the  Council  for  a  ctmtinuation  of 
supply  upon  improved  terms.  The  Xorth  Metropolitan  Electrical 
Power  Distribution  Company,  in  which  the  Company  is  interested,  has 
made  satisfactory  progress  and  is  jiaying  an  ordinary  divitlend  at  the 
rate  of  4  per  cent,  for  1920.  Uiuler  ordere  obtained  from  the  Minister 
of  Transport,  increased  rates  of  charge  for  supply  for  private  jjurposea 
were  introduced  at  the  commencement  of  the  midsummer  quarter  in 

1920.  Additional  generating  plant  has  been  installed  at  Brimsdowii 
Power  Station  and  will  be  ready  for  use  within  the  next  few  months. 
Extensive  alterations  and  improvements  are  in  progress  at  this  station 
for  the  installation  of  further  generating  plant.  The  consent  of  the 
Minister  of  Transport  under  the  Public  Utility  Companies  (Capital 
Issues)  Act,  1920,  has  been  obtained  to  the  increase  of  the  borrowing 
powers  by  the  creation  and  issue  of  mortgage  debentures  or  debenture 
stock  or  the  raising  of  loans  to  an  extent  not  exceeding  one-half  the 
amount  of  the  share  capital  issued  and  paid  up. 

The  ninth  ordinary  general  meeting  of  the  Automatic  Telephone 
Mfg.  Company,  Ltd.,  took  place  at  Liverpool  last  week,  the  Chairman 
(Mr.  Jas.  Taylor,  J. P.)  presiding.  In  moving  the  adoption  of  the 
report  and  accounts,  he  said  the  year's  profit  was  £15  369,  and  after 
taking  into  account  the  balance  brought  forward  and  making  provision 
for  depreciation,  preference  dividend  and  other  outgoings,  a  balance 
of  £6  861  was  being  carried  foi-ward.  It  was  regretted  that  it  was  not 
possible  to  pay  a  dividend  on  the  ordinary  shares.  The  agreement 
made  in  March,  1920,  with  the  International  Automatic  Telephone 
Company  for  the  promotion  of  sales  of  the  Strowgcr  automatic  telephone 
in  colonial  and  foreign  territories  was  proving  successful  and  would  be 
justified.  The  directors'  efforts  had  been  chiefly  concentrated  on  the 
arrangement  necessary  to  cope  with  a  larger  volume  of  business,  and 
that  had  involved  the  expenditure  of  a  large  amount  of  money,  wliich 
had  not  shown  any  immediate  profit-earning  result.  Nevertheless,  the 
first-fmits  were  manifesting  themselves  in  valuable  ordere  received 
from  Japan,  India,  South  America  and  elsewhere,  and  it  was  indicated 
that  many  large  telephone  administrations  had  finallj'  decided  that  for 
economic  reasons  the  advantage  of  automatic  over  manual  telephones 
was  already  beyond  dispute.  The  directors  had  found  it  necessary 
to  increase  the  Company's  engineering  and  manufacturing  capacity 
to  a  very  great  extent.  After  detailing  some  of  the  additions  made,  he 
said  that  as  the  expense  involved  was  for  development  purposes,  which 
should  favourably  reflect  on  future  business,  they  had  decided  to  charge 
only  two-thirds  to  the  1920  account,  the  balance  being  charged  to  a 
development  account.  During  1920  they  had  to  carry  (mt  a  large 
amount  of  reorganisation  and  construction  work,  which  had  temporarily 
militated  against  their  earning  capacity,  but  such  work  was  necessary 
and  the  directors  had  confidence  in  the  results,  provided  the  ^vorkpeojile 
did  not  prejudice  by  adherence  to  a  policy  of  limited  output  the 
Company's  ability  to  meet  foreign  competition,  and  provided  also  that 
general  international  business  was  of  a  normal  character.  A  hopeful 
feature  was  the  company's  railway  signalling  department,  because, 
when  released  from  Government  control,  the  railways  of  the  country 
would  necessarily  have  to  spend  money  in  improvements,  and  from  the 
opinions  expressed  by  railway  engineers  on  the  different  devices  intro- 
duced by  the  Company,  it  would  appear  that  a  fair  share  of  that  business 
should  be  secured.  , 


"Sb-w  Companies. 

The  following  list  is  compiled  from  information  supplied  by  Messrs. 
Jordan  &  Sons,  Ltd.,  company  registration  agents,  Chancery-lane, 
London,  \V.C.2  :^ 

EAGLE  INDUSTRIAL  CORPORATION,  LTD.  (174  135).— Reg.  April  9, 
capital  £1  ttOO  in  £1  shares,  to  carry  on  business  of  mechanical,  electrical, 
and  general  engineers.  Subscrilx'i-s  :  E.  Howard  (3,  Howard-street, 
Strand.  W.C.)  and  Emily  F.  Scaplehom.     Private  company. 

ELECTRICAL  DEVICES,  LTD.  (174  038). — Reg.  April  4,  capital  £1  000 
in  £1  shares,  to  carry  on  the  business  of  electrical  supplies.  Subscribers  ; 
■J.  R.  Cox  (17,  Douglas-road,  N.  1),  J.  Dunscombe  and  A.  T.  Dowles. 
Private  company. 

GLOBE  &  SIMPSON,  LTD.  (173  934) — Reg.  March  29,  capital  £2  000 
in  £1  shares,  to  acquire  and  carry  on  business  of  electrical  equipment 
eiiaincers.  Directors  :  R.  C.  Globe.  T.  W.  Globe  and  S.  Higgs.  Reg. 
oftice  :    32,  Burges*  «tre<>t.  Barker's  Pool,  Sheffield.     (Private  company.) 
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MANCHESTER  ELECTRICAL  MAINTENANCE  COMPANY,  LTD.    (173  969). 

Rew.  March  31.     Capital  £1  000  in  £1  shares,  to  carry  on  the  business 

of  electrical,  mechanical  and  sanitary  engineers.  Directors  :  W.  Fazac- 
kerley,  D.  Foofe,  H.  Renshaw  and  W.  Walfendea  (12,  Mattison-street, 
Openshaw,  Manchester).  Private  company.  Reg.  office  :  183,  Stock- 
port-road.  Ardwick,   Manchester. 

M.  C.  WHITAKER,  LTD.  (173  667). — Reg.  March  12,  capital  £500 
in  £1  shares,  to  carry  on  the  business  of  import  and  export  merchants  and 
dealers  in  lamps,  shades,  lamp  fittings  and  gas  and  electric  light  fittings. 
Directors  :  A.  McWhirter  and  H.  C.  Laker.  Reg.  offices  :  18,  Benjamin- 
street,  E.G.  2. 

MIDLANDS  TELEPHONE  DIRECTORIES,  LTD.  (173  651).— Reg.  March 
11,  capital  £2  500  in  £1  shares,  to  enter  into  an  agreement  for  the 
purchase  of  the  right  of  publishing  a  Classified  Commercial  Telephone 
Directory.  Directors  :  A.  R.  Tidswell  and  A.  Howard.  Reg.  office : 
3,  Broad  Street-buildings,  E.G. 

OLDHAM  ELECTRICAL  CONTRACTORS,  LTD.  (174  140).— Reg.  April  9. 
capital  £1  000  in  £1  shares,  to  acquire  and  carry  on  business  of  electrical 
engineers  and  electrical  contractors.  Directors  :  F.  Lord  (chairman). 
Reg.  office  :  46,  Barker-street,  Oldham.     Private  company. 


Foi'ty  Years  Ago. 

(The  Electrician,  April  30,  1881.) 

Ampere's  Letters. — The  correspondence  oi  Ampere,  which  was  in 
the  possession  of  M.  Charles  Leveque,  has  been  given  to  the  Library  of 
the  French  Institute. 

The  Swan  &  Crompton  Lamps. — A  successful  experiment  has  been 
made  at  Norwich  in  having  a  Swan  incandescent  lamp  in  the  same 
circuit  with  a  Crompton  arc  lamp  of  6  000  c.p. 

The  Parentage  of  the  Telephone. — The  little  city  of  Brantford, 
Ontario,  claims  the  honour  of  being  the  place  where  Professor  Bell 
carried  on  his  first  experiments  which  led  to  the  discovery  of  tlie 
telephone. 

The  Finsbuey  Technical  College. — The  laying  of  the  foundation 
of  this  institute,  which  was  fixed  for  the  3rd  of  May,  is  postponed  until 
the  10th  of  May,  owing  to  Prince  Leopold,  who  is  to  perform  the 
ceremony,  being  unable  to  attend  on  the  first-named  date. 

Electricity  for  Domestic  Use. — La  Lumiire  Eleclriqne  says  that 
M.  Regnier  is  engaged  at  the  laboratory  of  M.  Phillipart  in  the  Rue 
Bazen,  Paris,  in  the  solution  of  the  problem  of  storing  electricity,'  and 
utilising  it  for  the  production  of  light  and  motive  force  for  domestic 
use. 


Arrangements  for  the  Week. 

FRIDAY,  April  29th  (to-day). 

Institution  of  Electrical  Engineers — Students'  Section. 
6.30  p.m.     At  the  City  and  Guilds   (Engineering)   College,   South 
Kensington,    London,    S.W.     Annual    General    Meeting    and 
Paper  on   "  Radio-telegraphic  Transmitting  Apparatus,"   by 
"Mr.  A.  C.  Warren. 

Institution  of  Electrical  Engineers — Scottish  Centre. 
7.30  p.m.     At  the  Technical  Institute,  Dundee.     Paper  on  "  Some 
Thermal  Characteristics  of  Electric  Ovens  and  Hotplates,"  by 
'Messrs.  E.  Griffiths  and  F.  H.  Schofield. 

.Junior   Institution  of  Engineers. 
8  p.m.     At    39,     Victoria-street,     London,     S.W.     Lecturett«     on 
"  Rambling   Remarks  on   Expert  Evidence,"    by  Mr.   W.   A. 
Tookey. 

MONDAY,  May  2nd. 

Institution  of  Electeical  Engineers — Western  Centre. 

7  p.m.     At  tlie  Grand  Hotel,  Broad -street,  Bristol.     Presidential 

Address  by  Mr.  LI.  B.  Atkinson. 

WEDNESDAY,  May  4th. 

University  of  London. 

5  p.m.     At  University  College,  Gower-street,  London,  W.C.   Lecture 

on  "  Wireless  Telegraphv  and  Telephony  by  Continuous  Waves," 
by  Prof.  J.  A.  Fleming,  F.R.S.     (Lecture  IL) 

Institute  of  Metals. 

8  p.m.     At  the  Institution  of  Mechanical  Engineers,  Storey's  Gate, 

London,    S.W.     Annual   May    Lecture    on    "  The    Casting   of 
Metals,"  by  Prof.  T.  Turner,  M.Sc. 

THURSDAY,  May  5th. 

Ieon  and  Steel  Institute. 
10  a.m.  At  the  Institution  of  Civil  Engineers,  Great  George-street, 
London,  S.W.  Annual  Meeting.  Papers  to  be  read  :  "  The 
Welding  of  Steel  in  Relation  to  the  Occurrence  of  Pipe  Blow 
Holes  and  Segregates  in  Ingots,"  by  Mr.  H.  Brearley  ;  "  Solid 
Solution  of  Oxygen  in  Iron,"  by  Mr.  J.  E.  Stead,  F.R.S.  ; 
"  Scientific  Control  of  Combustion,"  by  Mr.  H.  T.  Ringrose  ; 
"  Open-hearth  and  other  Slags — their  Composition  and  Grapliic 
Methods  for  Determining  their  Constitution,"  by  Mr.  J.  E. 
Fletcher  ;  and  "  Notes  on  the  Cleaning  of  Blast-furnace  Gas," 
by  Mr.  S.  H.  Fowles. 

Institution  op  Electrical  Engineers. 

6  p.7n.      At  the  Institution  of  Civil  Engineers,  Great  George-street, 

London,  S.W.     Continuation  of  discussion  on  "  Tariffs." 

7.30  p.m.     At  the  Connaught  Rooms,  Great  Queen-street,  London, 
W.C.     Annual   Dinner. 

FRIDAY,  May  6th. 

Iron  and  Steel  Institute. 
10  a.m.  At  the  Institution  of  Civil  Engineers,  Great  George-street, 
London,  S.W.  Papers  to  be  read  :  "  The  Prevention  of  Har- 
dening Cracks  and  the  Effect  of  Controlling  the  Recalescence 
of  a  Tungsten  Tool  Steel,"  by  Mr.  S.  N.  Brayshaw  ;  "  On  the 
-Cause  of  Quenching  Cracks,"  by  Messre.  K.  Honda,  T.  Matsus- 
liita  and  S.  Idei;  "  Slip-lines  and  Twinning  in  Electro -deposited 
Iron,"  by  Mr.  W.  E.  Hughes ;  "  Cupric  Etching  Effects  Produced 
by  Phosphorus  and  Oxygen  in  Iron,"  by  Mr.  J.  H.  Wliiteley 
and  "  Rontgen  Spectrograpliic  Investigations  of  Iron  and 
Steel,"  by  Mr.  A.  Westgren. 

Junior  Institution  of  Enginbbks. 
S  p.m.  .  At  Caxton  Hall,  London,  S.W.     Lecturette  on  "  Fire  Resis- 
tance of  Aggregates  for  Reinforced  Concrete,"  by  Mr.  D.  W. 
Wood. 

RoNTGEK  Society. 
8  p.m.     At  the   University,   Manchester.     Paper  by   Prt.f    W.   L. 
Bragg   and   a   Demonstration   of   Some   Electro-physiological 
Experiments,  by  Prof.  A.  V.  Hill. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics  "  :  "  The  Monaco  Seaplane  Meeting  "  ;  and  "  Flying 
Boat  Construction,"  by  D.  Nicholson. 

"  The  Cabinet  Maker  "  :  "  Wages  in  the  Furniture  Trade  "  ;  "  The 
Decoration  of  Furniture  "  ;  and  "  Reflections  on  the  Furniture  Ex- 
hibition." 

"  The  Chemical  Age  "  :  Special  Paints  and  Varnish  Issue  :  "  Pre- 
servation of  Chemical  Works  Plant  and  Structures,"  by  C.  B.  Jones  ; 
"  Substitutes  for  Linseed  Oil  in  the  Paint  Industry,"  bj'  P.  J.  Fryer ; 
and  "  The  Chemistry  of  Paints  and  Varnishes,"  by  R.  S.  Morrell. 

"  Farm  and  Home  "  :  "  Men  and  Affairs  in  the  Agricultural  World  "  ; 
"  Rabbit  Keeping  for  Profit  "  ;    and  "  1921  Tractor  Trials." 

"  The  Fruit-Grower  "  :  "  Visit  of  the  Prince  of  Wales  to  the  Chamber 
of  Horticulture  "  (Illustrated)  ;   and  Commemoration  Banquet. 

"Gardening  Illustrated":  "Narcissus  Imperator "  (Illustrated); 
"  Cinerarias  "  ;    and  "  Some  Early  Flowering  Rhododendrons." 

"Hardware  Trade  Journal":  "Notes  on  Pumps'"  (I.),  by  Joseph 
Homer ;  "  Retail  Prices  "  ;  and  "  The  Material  and  Construction  of 
Dairy  Utensils." 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  April  26. 

Copper—  Price.  Inc.            Dec. 

Best  selected per  ton  £71   10     0  10s.              — 

Electro  Wirebars      ...       „  £74     0     0  —               — 

H.C.  wire,  basis    per  lb.  Os.  ll|d.  —               — 

Sheet „  Is.  OJd.  —                 — 

Phosphor  Bronze  Wire  {Telephone) — 
Phosphor-bronze 

wire,  basis    „  Is.     3Jd.  —                 — 

Brass  60/40— 

Rod,  basis    „  Os.     8Jd.  —                — 

Sheet,  basis  „  Is.     Id.  —                — 

Wire,  basis ,  Is.     Id.  —                — 

Pig  Iron — • 

Cleveland  Warrants   .   per  ton  £6  10    0  5s.               — 
Galvanised         steel 

wire.basis  8  SWG           „  £27     0     0  £1     0     0        — 

Lead  Pig — 

English     ,  £22     6    0  —                 — 

Foreign  or  Colonial £20  15    0  2s.     6d.        — 

Tin- 
Ingot £174     5    0  £5    0    0        — 

Wire,  basis  per  lb.  2s.     4|d.  Os.      Jd.         — 


Copper  Sulphate. — Per  ton  £32  10s. 
Boric  Acid    (Crystals). — Per    ton 

£69. 
Sodium  Bichromate. — Per  lb.  7Jd. 
Sodium  Chlorate. — -Per  lb.  5d. 


Salammoniac. — Per  cwt.  753. -70s. 
Sulphur  (Flowers).- Ton  £13  10s. 
„      (Boll-Brimstone). — ^Perton 
£12  10s. 
Sulphuric    Acid    (Pyrites,  168)".— 
Per  ton,  £9  178.  6d. 
Rubber. — Para  fine,  lOJd.;  plantation  1st  latex,  lid.  to  lOJd.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  ai  3,  Bouverie  Street,  London,  B.C.  4.  Telegrams  : 
Benbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 
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Notes. 


The  Institute  of  Physics. 

We  welcome  most  heartily  the  further  step  which  was  taken 
la,st  weelc  towards  the  establishment  of  an  Institute  of  Physics. 
At  the  inaugural  meeting  which  was  then  held,  addresses  were 
delivered  by  Sir  J.  J.  Thomson,  the  President-Elect  of  the 
Institute  and  by  Mr.  A.  -J.  Balfour,  Lord  President  of  the 
Council.  The  causation  and  history  of  the  new  body  are  well 
known  to  readers  of  The  Electrki.ax.  But,  shortly,  the 
Institute  of  Physics  may  be  said  to  have  sprung  from  the  need 
which  the  war  showed  for  the  work  of  the  applied  physicist, 
as  distinct  from  that  of  the  engineer  on  the  one  hand  and  from 
the  chemist  on  the  other;  and  consequently  for  a  body  more 
Tei>resentative  of  the  interests  of  these  workers  than  those 
excellent  societies  the  Physical  Society,  the  Optical  Society 
and  the  Faraday  Society  could  hope  to  be.  How  great  the 
need  for  such  an  Institute  is  and  how  numerous  the  ranks  of 
those  from  whom  its  members  may  be  recruited  is  clear  from 
the  remarks  of  Sir  J.  J.  Thomson,  which  we  summarise  on 
another  page  of  this  issue. 


Thomson  is  justly  proud  has  been  achieved  in  spite  of  rather 
than  because  of  Government  grants  or  Go\'ernment  sympathy; 
and  if  Mr.  BALForR  is  to  be  understood  aright  that  lack  of 
funds  and  assistance  is  to  be  equally  evident  in  the  future. 
Mr.  Balfour's  attitude  and  Mr.  Balfolr's  speech  indeed 
represent  very  justly  the  outlook  of  that  better  sort  of  politician 
who  takes  a  dilettante  interest  in  science  and  scientific  develop- 
ment in  the  hope  apparently  that  in  some  vague  way  it  may  be 
turned  to  political  advantage.  With  this  end  in  v\c^^•  such 
politicians  do  something  in  the  way  of  honouring  scientific 
aims  and  results  with  their  lips,  but  almost  nothing  towards 
showering  largesse  from  the  Treasury  chest. 


Development,  Great  but  not  Sufficient. 

Extraordinary  as  the  development  has  been  in  the  short 
space  of  50  years,  it  is  obvious  that  much  more  remains  to  be 
done  and  that  we  are  still  not  taking  real  advantage  of  that 
potential  knowledge  which  exists  among  our  students 
to-day.  This  is  evident  from  the  fact  that  in  1916  the  number 
of  scientific  mm.  including  engineers,  who  took  first  or  second 
class  honours  degrees  was  less  than  .500.  Even  allowing  for  war 
conditions,  this  is  in  all  conscience  small  enough.  At  the  same 
time  at  one  end  of  the  scale  we  need  in  industry  the  work 
and  advice  of  the  applied  physicist  and  at  the  other  end  a 
realisation  by  our  young  men  and  women  that  physics  is  a 
branch  of  knowledge  in  which  they  may  find  a  usefiil,  though 
unfortunately  not  yet  a  remunerative,  livelihood.  For, 
as  might  be  expected,  this  double  lack  is  due  to 
the  almost  criminal  indifference  of  our  Government  to  the 
necessity  of  financing  what  may  be  conveniently  caUed 
researdu     For  all  that  great  development  of  which  isir  J.  J. 


Encouragement  of  Physical  Science  a  Necessity. 

In  a  word  it  is  still  not  realised,  even  by  such  enlightened 
politicians  as  Mr.  Balfour,  that  money  spent  on  such  objects 
as  the  Institute  of  Physics  wishes  to  promote  is  not  only  well, 
but  is  essentially  spent.  For  by  increasing  the  educational 
standard  of  those  who  work  in  physical  science  we  not  only 
raise  individual  knowledge  to  a  higher  plane,  but  assist,  as  has 
been  so  often  shown,  in  the  development  of  our  industrial 
activities.  So  that  while  it  is  generally  agreed  that  the 
present  is  not  the  time  for  launching  out  into  fresh  expenditure 
of  the  taxpayers'  money,  we  may  well  ask  whether  some  of 
the  money  now  spent  on  arnvaments,  overgrown  departments 
like  the  Ministry  of  Transport  and  the  Ministry  of  Agriculture, 
on  unemployment  doles  and  on  ministerial  salaries  might  not 
be  diverted  to  assist  science  and  invention,  a  policy  which,  as 
Jlr.  Balfour  truly  pointed  out,  would  give  comfort  and  leisure 
instead  of  discomfort  and  labour  to  the  world  at  large. 


The  Knell  of  British  Trade, 

The  seriousness  of  the  disabilities  under  which  British 
industry  is  suffering  at  the  moment  can  hardly  be  over- 
stressed.  During  the  month  of  April  the  coal  trade,  our  great 
key  industry,  was  entirely  stagnant ;  and  now  we  are  simply 
living  on  our  stocks.  As  the  days  pass  without  the  miners'  dis- 
pute being  settled  matters  will  naturally  become  worse  and  even 
if  the  dispute  vrcTC  settled  to-morrow  many  weeks  must  elapse 
before  the  conditions  that  existed  before  April  1st,  bad  as  they 
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were,  could  once  more  be  retrieved.  Discussion,  statistics, 
polemics,  invective  and  arguments  for  and  against  national 
"pools  "  and  wages  boards  have  led  this  phase  of  the  problem 
to  be  obscured.  And  blame  must  be  awarded  to  all  parties 
for  sticking  so  steadfastly  to  their  original  case  and  thus  allow- 
ing, not  only  their  own  industry,  but  the  trade  of  the  country 
generally,  to  be  brought  to  the  brink  of  ruin — how  near  we 
cannot  yet  conceive.  On  the  other  hand,  it  must  be  admitted 
that  any  settlement  which  does  not  contain  permanence  as 
one  of  its  essential  ingredients  would  be  worse  than  no  settle- 
ment at  all.  For  the  country's  real  need  is  industrial  stability, 
so  much  so  that  it  would  be  worth  while  making  almost  any 
concession  to  obtain  it. 


A  General   Lack  of  Stability. 

It  is  not  going  too  far  to  say  that  this  stability  is  generally 
lacking.  For  the  results  of  the  coal  dispute  are  brought  home 
so  nearly  to  everyone  that  the  fact  that  matters  are  running 
by  no  means  smoothly  between  employers  and  employed  in 
other  industries  is  likely  to  be  overlooked.  If  anyone  doubts  the 
truth  of  this,  however,  they  need  only  refer  to  certain  statistics 
issued  recently  by  the  Minister  of  Labour.  These  show  that 
during  March  alone  th.e  total  number  of  trade  disputes  involv- 
ing stoppages  of  work  was  42,  while  in  addition  63  disputes, 
which  commenced  before  March,  were  still  in  progress  at  the 
beginning  of  the  month  and  the  estimated  aggregate  duration 
of  all  trade  disputes  during  the  month  was  about  469  000 
working  days.  Faced  by  such  conditions,  it  is  obvious  that 
we  can  never  hope  to  recover  our  previous  industrial  pre- 
eminence and  it  is  equally  certain  that  such  instability  is  bad, 
not  only  for  Cajsital,  but  for  Labour  as  well.  Until  we  can  once 
again  build  up  our  trade  on  a  sure  foundation,  as  Mr.  F.  W. 
Harbord  rightly  pointed  out  in  his  presidential  address  to  the 
Institution  of  Mining  and  Metallurgical  Engineers,  there  is 
not  the  slightest  chance  that  our  industrial  outlook  will  ever 
be  better  than  it  is  at  present.     A  truly  appalling  prospect  ! 


Too   Much  Overhauling. 

We  admit  that  the  industrial  machine  might  be  improved  in 
many  ways.  But  what  we  do  not  admit  is  that  it  can  be  im- 
proved by  constant  interference  with  its  mechanism  or  by  con- 
stantly stopping  it  in  the  hoj)e  in  some  vague  way  of  increasing 
its  efficiency.  If  Labour  would  consent  to  desist  temporarily 
from  striving  for  an  ideal  and  Capital  would  realise  that  its 
best  interest  lies  in  paying  as  high  a  wage  as  is  economically 
possible  and  in  rendering  the  conditions  of  employment  as 
comfortable  as  present  conditions  will  allow,  our  return  to 
stability  would  be  much  more  rapid  and  a  large  number  of 
those  obstacles  to  progress  which  now  seem  insuperable  would 
automatically  disappear.  Such  a  state  of  things  can,  in  our 
opinion,  be  most  easily  brought  about  by  the  moderate  men  on 
both  sides  taking  a  more  leading  part  in  the  discussion  and 
regulation  of  matters  tending  to  their  mutual  interest.  Thus 
a  solution  of  present  difficulties  that  would  be  both  just  and 
stable  would  be  obtained. 


English   Electric   Progress. 

Notwithstanding  the  adverse  industrial  conditions  pre- 
vailing, the  English  Electric  Company  succeeded  during  1920 
in  showing  an  increased  profit  of  £86  101  compared  with  the 
pre\'ious  year.  The  report  indicates  that  the  ordinary  dividend 
is  maintained  at  8  per  cent,  and  that  after  creating  a  capital 
reserve  account  of  £125  000,  writing  off  the  expenses  of  the 
debenture  issue  and  the  8  per  cent,  six-year  notes,  an  ir  creased 
amount  is  carried  over.     Not  only  this,  but  stocks  and  works  in 


progress  have  been  written  down  on  a  very  conservative  basis  to 
present-day  values,  all  pointing  to  prudent  administration  and 
auguring  well  for  the  future  of  this  important  comjsany. 


A   Policy  of  Consolidation. 

As  our  readers  ai'e  aware  the  English  Electric  Company  owns 
and  controls  a  number  of  works  which  were  formerly  under 
other  management,  and  in  the  past  year  successful  efforts 
have  been  made  to  consolidate  the  organisation  into  one  lixang 
whole.  Satisfactory  progress  was  made  in  the  adaptation 
of  the  Coventry . works  originally  belonging  to  the  Ordnance 
Company,  and  in  the  restoration  of  the  other  factories  to  their 
normal  activities.  Apparently  the  policy  is  to  devote  each 
works  to  the  manufacture  of  that  class  of  machinery  for  which, 
by  reason  of  its  lay-out  and  past  history,  it  is  best  adapted. 
In  spite,  however,  of  the  volume  of  work  in  progress,  and  of  the 
necessity  of  taking  no  action  which  would  impair  their  power 
to  meet  commitments,  substantial  jsrogress  has  been  made 
with  the  scheme  for  the  best  possible  utilisation  of  their  five 
works.  At  Coventry  the  Company  manufacture  turbo- 
electric  units  of  very  large  sizes,  rolling  mill  equipments  and 
the  larger  classes  of  engineering  products.  Preston,  which  has 
for  long  been  well-known  as  an  important  centre  of  traction 
work,  has  now  specialised  even  more  completely  in  that  branch 
of  the  industry;  and  at  present  electric  locomotives,  in  addition 
to  every  kind  of  electric  traction  equipment,  are  being  manu- 
factured there.  At  Rugby  and  Stafford  the  manufacture 
respectively  of  medium  size  steam  turbines  and  of  elec- 
trical generating  and  industrial  machinery  has  been  further 
developed.  The  Bradford  works,  which  have  been  specially 
laid  out  for  the  smaller  range  of  industrial  motors,  have  now 
in  addition  their  own  machine  moulding  plant.  Such  a  policy 
is  obviously  the  correct  one,  and  cannot,  we  feel  convinced, 
fail  of  success. 


The  Future 

In  common  with  the  majority  of  electrical  manufacturers 
the  English  Electrical  Company  has  a  considerable  number  of 
orders  in  hand.  It  has  just  secured  another  important  con- 
tract for  generating  plant  at  Leicester,  and  among  interesting 
colonial  and  foreigh  contracts  we  notice  that  it  is  proceeding 
with  the  work  of  converting  to  electric  traction  the  Arthur's 
Pass  section  of  the  Midland  Railway  of  New  Zealand.  There 
is,  therefore,  no  immediate  fear  of  lack  of  work  even  though 
the  industrial  outlook  is  far  from  cheerful  at  the  present. 
Nevertheless  the  Board  is  wisely  devoting  close  attention  to 
the  question  of  economy  in  selling  expenses  at  home  and 
abroad,  and  no  doubt  when  the  scheme  of  reorganisation  and 
consolidation  is  completed  even  better  results  than  those  of 
1920  wiU  be  shown  in  future  years.  It  is  gratifying  to  learn, 
on  the  authority  of  the  chairman.  Sir  Charles  Ellis,  G.B.E., 
K.C.B.,  that  the  comjDany  has  a  loyal  and  devoted  staff,  while 
its  relations  with  its  workmen  are  excellent.  We  hope  that 
these  happy  conditions  will  continue.  Like  other  engineering 
firms,  the  English  Electric  Company  was  affected  in  1920 
by  the  unfortunate  effects  of  the  moixlders'  strike,  which  began 
in  1919  and  was  protracted  into  the  early  part  of  the  year. 
In  recent  months  there  has  been  a  welcome  imjsrovement  in 
the  position,  and  the  company  has  been  able  to  enlarge  and  im- 
prove the  foundry  capacity  of  its  own  works,  thus  Becoming 
to  a  greater  extent  independent  of  outside  sujjpliers. 


Ship   Lighting. 

The  lighting  of  ships,   which  was   discussed  at  the   last 
meeting  of  the  Illuminating  Engineering  Society,  is  a  subject 
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on  whiili  comparativt'Iy  little  has  been  writton,  though  it 
certainly  deserves  fuller  treatment.  On  large  liners  the 
illumination  is  probably  in  general  good,  at  any  rate  in  the 
part  of  the  shij)  used  by  first-class  passengers.  On  many  cargo 
vessels,  however,  there  is  little  doubt  that  the  lighting  often 
falls  considerably  below  the  standard  customary  on  land. 
Yet  there  seems  no  valid  reason  for  parsimony.  Mi.  W.  J. 
JoXES,  who  read  the  introductory  Paper  at  the  meeting  in 
question,  pointed  out  that,  on  large  ships,  energy  for  lighting  at 
present  usiudly  forms  only  I  to  2  per  cent,  of  the  total  generated. 
Electric  lighting  has  naturally  become  pre-eminent  on  steam 
vessels,  in  view  of  its  being  comparatively  unafl'ected  by-gales 
and  severe  weather  conditions.  There  are,  however,  special 
problems  to  be  tiiken  into  consideration,  such,  as  the  confined 
space  available  for  fittings,  wliich  must  also  be  unafl'ected  by 
the  motion  of  the  ship  and  are,  therefore,  invariably  mounted 
direct  on  the  walls  or  ceilings.  Care  must  also  be  taken  that 
in  lighting  compass-dials,  &c.,  there  is  no  electro-magnetic 
disturbance  of  the  needle.  The  ilhiniination  of  charts  by 
concealed  methods  also  offers  room  for  study,  and  was  the  sub- 
ject of  discussion  at  the  meeting.  Some  of  the  measurements 
of  illumination  recorded  by  Mr.  Jones  seem  unduly  low, 
judging  by  standards  on  land.  We  notice  that  in  one  case 
even  the  chief  electrician's  room  only  received  0*6  ft. -candles, 
and  the  steward's  bathroom  only  0'3  !  The  importance  of 
adequate  lighting  in  tlie  hold  and  engine-room  .should  be 
evident ;  the  painting  of  all  surfaces  a  dead  white  is  a  great 
help  in  such  cases.  It  would  certainly  be  useful  if  the  Illum- 
inating Engineering  Society,  in  co-operation  with  the  Admiralty 
the  Mercantile  Marine  Service  Association  and  other  bodies 
represented  in  the  discussion,  could  prepare  some  form  of 
standard  schedule  for  ship  lighting  as  lias  already  been  done 
for  many  kinds  of  buildings  on  land.  _ 


Recording  Telephone  Calls. 

Those  ardent  critics  of  our  telejahone  system,  the  daily 
newspapers,  seem  at  last  to  have  got  hold  of  a  case  which  really 
calls  for  investigation,  not  only  from  the  organising  but  from 
the  technical  point  of  view.  It  appears  that  a  subscriber  in 
Cardiff  recently  closed  his  house  for  about  three  weeks,  but 
that  during  his  absence  he  was  debited  with  74  calls  in  spite 
of  the  fact  that  there  was  nobody  in  the  house.  Protests  of 
this  kind,  though  not  of  quite  so  definite  a  character,  have  been 
made  before,  and  the  official  reply  has  always  been  that  such 
accidents  cannot  occur  as  the  call  is  not  booked  until  proper 
communication  has  been  established.  There  have  been  grave 
suspicions,  suspicions  amounting  almost  to  certainty,  that  this 
is  not  the  ca.se  and  that,  especially  in  busy  exchanges,  the 
operator  presses  the  necessary  button  for  registering  the  com- 
pletion of  the  call  before  she  is  certain  that  communication  has 
been  satisfactorily  estabUshed.  We  hope,  therefore,  that  not  only 
will  this  case  be  investigated  but  that  the  Post  Office  engineer- 
ing department  will  push  on  as  quickly  as  possible  with  the 
installation  of  recording  meters  on  subscribers'  premises. 
Only  in  this  way  will  the  very  real  doubt  which  exists  among 
telephone  users  that  their  caUs  are  not  being  properly  regis- 
tered be  removed.  An  instrument  of  this  kind  is  already  being 
tried  by  the  Australian  Postal  Authorities,  but  we  do  not 
know  with  what  result. 


from  such  reductions.  One  of  the  ways  in  which  this  might 
be  done  with  a  little  co-operation  is  in  persuading  works, 
offices  and,  we  might  add,  shops  to  close  at  times  differing  by 
some  short  period  such  as  half  an  hour.  The  eiTect  which 
such  .staggered  hours  of  closing  have  on  smoothing  out  the 
load  curve  is  evident  from  results  of  an  investigation  made 
recently  in  Boston.  This  investigation  showed  that  at  least 
1.5  000  kW  in  generating  capacity  would  be  saved  on  the 
sy.stem  of  the  Edison  Electrical  Illuminating  Company  if 
thirty  industrial  establishments  would  change  their  working 
hours  by  as  little  as  thirty  minutes.  It  may  be  pointed  out 
that  15  000  kW  represents  about  one-sixth  of  the  total 
estimated  peak  load  of  the  system  at  the  present  time,  so  that 
the  comparatively  small  change  in  closing  hours  required  to 
obtain  so  large  an  increase  in  availa1)lc  capacity  is  very  striking. 


Reduction  of  Peak  Loads. 

The  British  Electrical  Development  Association  is  doing 
excellent  work  in  calling  attention  to  possible  ways  and  means 
of  reducing  peak  loads  and  so  effecting  economies  which  come 


Local  Authorities   and   Public   Lighting. 

A  CASE  of  considerable  interest,  involving  the  liability  of 
provincial  local  authorities  to  keep  places  within  their  district 
properly  lighted  during  the  hours  of  darkness  came  before  the 
Court  of  Appeal  recently.  The  Glossop  Corporation  were 
sued  by  a  man  who  suffered  severe  personal  injuries  through 
their  alleged  negligence  in  not  lighting  a  lamp  at  the  junction 
of  three  highways.  Two  of  these  thoroughfares  were  repair- 
able by  the  Corporation,  but  the  third  had  not  been  taken  over. 
For  reasons  of  economy,  the  lights  in  the  borough  were  ordered 
to  be  extinguished  at  9  p.m.,  and  at  the  Manchester  Assizes 
Mr.  Justice  Greer  held  that  the  effective  cause  of  the  plain- 
tiff's accident  was  that  there  was  no  light  at  the  cross  roads, 
and  that  by  causing  the  lamp  to  be  extinguished  the  defendants, 
who  were  the  lighting  authority,  had  created  a  dangerous  trap. 
Consequently,  he  awarded  plaintiff  £279  10s.  as  damages. 
The  Court  of  Appeal  agreed  that  the  place  where  the  accident 
occurred  was  dangerous,  but  held  that  Sec.  161  of  the  1875 
Act,  though  it  gave  the  defendants  authority  to  light  their 
district,  created  no  obligation  on  them  to  do  so.  It  gave  them, 
in  fact,  a  discretion  whether  they  would  light  the  whole  or  only 
some  portion  of  the  district,  and  also  as  to  when  the  lamps 
were  to  be  lighted.  Judgment  was  therefore  entered  for  the 
Corporation  on  appeal.  This  is  one  of  the  cases  where  law  and 
justice  seem  to  part  company.  For  while  we  believe  the 
enunciation  of  the  law  by  the  Court  of  Appeal  to  be  correct  so 
far  as  local  authorities  outside  the  metropolitan  area*  are 
concerned,  we  confess  that  we  have  a  great  deal  of  sympathy 
for  the  plaintiff',  who  not  only  had  to  suffer,  but  had  to  pay  for 
doing  so.  It  only  shows  that  as  a  gamble  going  to  law  beats 
horse-racing  hands  down. 


Insurance  of  Electrical  Plant. 

We  are  not  surprised  to  learn  that  the  insurance  on  machi- 
nery and  plant  has  been  increased  during  the  past  year.  The 
principal  reasons  for  this  increase  may  be  said  to  be  delayed 
repairs  and  difficulties  of  maintenance  during  the  war,  together 
with  higher  wages  for  engineering  inspectors.  In  conse- 
quence of  the  postponement  of  maintenance  work,  breakdowns 
have  occurred  which  should,  under  ordinary  circumstances, 
have  been  prevented.  We  learn  from  the  speech  of  the  Chair- 
man of  the  British  Engine,  Boiler  and  Electrical  Insurance 
Company  that  during  the  past  year  a  number  of  particularly 
heavj'  losses  were  caused  through  the  breakdown  of  large 
generating  sets  in  public  electricity  supply  stations.  These 
breakdowns,  with  great  impartiality,  sometimes  occurred  at 
the  steam  end  and  sometimes  at  the  electrical  end.  Reference 
is  made  to  the  recent  accident  at  the  Woolwich  station,  which 
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involved  the  disintegration  of  a  generator,  a  piece  of  wliich  was 
flung  across  the  Thames.  No  reasons  are  given  for  these 
accidents,  and  the  Company's  report  would  certainly  be  more 
interesting  if  it  gave  some  more  details.  The  Company  states 
that  public  authorities  are  now  more  disposed  to  insure  against 
these  losses,  especially  since  repairs  to  electrical  machinery 
must  be  paid  for  at  overtime  rates,  and  cost  three  or  four  times 
as  much  as  in  prewar  days.  It  is  also  to  be  noted  that  the 
Company  decline  to  accept  the  risk  of  insuring  German  sub- 
marine engines,  which  _have  been  acquired  for  land  work. 
May  we  take  this  as  an  indirect  compliment  to  British  work- 
manship ? 

An  Interesting  Omission. 

An  amusing  exercise  in  journalistic  circles  is  to  write  an 
article  on  the  spring  without  mentioning  the  cuckoo  or  to 
indite  a  few  paragraphs  on  cricket  without  mentioning  the  Aus- 
tralians. But  Lord  Montagu  of  Beaulieu  has  gone  one  better 
showing  once  again  that  the  amateur  can  out-distance  the 
professional,  by  writing  an  article  in  last  Sunday's  '"  Observer  " 
on  some  ways  of  doing  without  coal  and  while  suggesting  oil,  gas, 
anthracite,  fieat  and  wood,  as  pos.sible  substitutes  and  even 
putting  in  a  word  for  tidal  power  has  omitted  all  mention 
as  to  how  present  conditions  might  be  improved  by -a  greater 
use  of  electricity.  We  are  not  altogether  surprised  at  this 
omission.  And  we  certainly  are  not  at  all  upset,  for  we  feel 
sure  that,  whatever  the  other  results  of  the  present  coal 
dispute,  one  of  them  will  be  an  increased  demand  on  the  part 
of  both  manufacturers  and  of  domestic  consumers  for  elec- 
trical devices  and  apparatus.  The  reasons  for  this  are  not  far 
to  seek.  Economy  is  certainly  one  ;  reliability  is  certainly 
another.  For  though  after  five  weeks  of  coal  stoppage 
there  has  inevitably  been  a  serious  reduction  in  the  supjjly  of 
electrical  energy  to  factories,  supply  has  not  been  cut  off 
altogether,  while  the  domestic  consumer  up  to  now  has  suffered 
scarcely  at  all.  In  addition,  the  use  of  electricity  brings  to  the 
power  consumer  a  relief  from  all  responsibility  connected  with 
coal  purchase,  plant  upkeep  and  labour  questions  connected 
with  his  own  generating  plant  and  instead  provides  him  with 
a  means  of  driving  his  machinery  whose  only  care,  so  far  as  he 
is  concerned,  is  to  pay  a  quarterly  bill,  the  amount  of  which 
he  can  determine  for  himself  within  narrow  limits.  In 
electricity,  therefore,  many  of  the  inhabitants  of  the  country 
will  find  a  means  of  doing  without  coal,  better,  more  economical 
and  more  convenient  than  the  substitute  methods  suggested 
by  Lord  Montagu. 


under  modern  conditions  waste  of  any  kind  is  almost 
criminal.  But  it  can  only  be  avoided  by  co-ordination. 
Incidentially  by  the  help  of  such  a  policy  many  labour  pro- 
blems would  be  .solved,  and  a  great  improvement  in  many 
manufacturing  conditions  achieved. 


A  Fuel  Commissioner. 

We  are  glad  to  see  how  much  more  attention  than  hitherto 
is  being  given  to  the  subject  of  fuel  economy.  This  is  evident 
not  only  in  the  pronouncements  of  speakers  and  writers 
on  engineering  and  allied  subjects,  but  in  the  catalogues  which 
we  receive  from  makers  of  fuel  consuming  plant  of  all  kinds. 
But  while  propaganda  and  technical  improvements  are  both 
useful  factors  in  ensuring  a  better  use  of  our  fuel  resources 
we  feel  that  much  more  might  be  done  in  modifying  some  of 
the  processes  at  present  used  in  the  various  industries.  This 
would  allow  the  fuel  to  be  more  efficiently  employed  and  so 
lead  not  only  to  a  decrease  in  the  cost  of  production  of  a 
particular  commodity,  but  to  the  well-being  of  the  community 
generally.  In  our  opinion  a  sure  means  to  this  end  would  be 
found  not  only  in  interlinking  all  fuel  consuming  plant  in  an 
area  with  the  main  electrical  distribution  system  but  by 
co-ordinating  all  industrial  consumers,  so  that  a  common 
policy  for  the  employment  of  fuel  might  be  kid  down. 
As   fuel    is   at    present   employed   waste  is  inevitable,  and 


The   Great   Tariff 
Question. 

In  a  country  like  the  British  Isles,  where  the  population  per 
acre  is  high,  where  industrial  jiroccsses  are  usual,  where  people 
live  crowded  together  and  where  a  well-organised  system  of 
transporting  goods  and  passengers  is  therefore  a  necessity, 
it  is  not  a  little  extraordinary  that  the  consumption  of  elec- 
tricity per  head  is  still  so  low.  There  are  probably  as  many 
reasons  for  tliis  state  of  things  as  there  are  inhabitants,  and 
these  reasons  are  controversial. 

Dealing  in  this  article  solely  with  the  effect  of  price  on  use, 
we  might  say  that  the  price  of  electricity  is  too  high  to  be 
attractive  or,  on  the  other  hand,  that  if  the  value  received 
by  the  consumer  of  electricity  is  worth  the  money  he  is  paying 
to  get  it,  sufficient  public  attention  has  not  been  called  to  its 
virtues.  We  might  say  that  the  price  is  too  high  to  allow  of 
increased  consumption  and  that  until  the  consumption  is 
increased  it  will  be  impossible  to  quote  a  lower  price.  We  might 
say  that  the  various  classes  of  consumer  are  not  treated  with 
relative  fairness- — that  is,  one  class  is  penalised  at  the  expense 
of  the  others  ;  that  the  fact  that  certain  classes  of  the  inhabitants 
must  use  electricity  has  not  been  economically  taken  advantage 
of  ;  that  supply  and  demand  have  not  been  allowed  to  exercise 
their  full  influence  and  that  there  has  been  too  much  science 
and  not  enough  commerce  in  fixing  the  rates  charged. 

Heresy  and  Orthodoxy. 

Of  these  alternatives,  we  are  inclined  to  think  that  the  last 
is  a  truer  explanation  than  any  of  the  others.  This  is  a  change 
of  view  from  the  time  when,  some  thirteen  years  ago,  Mr. 
E.  W.  Cowan  suggested  that  charges  for  electricity  should  be 
based,  not  on  the  cost  of  its  production,  but  on  its  value  to 
each  class  of  consumer;  and  when  we  roundly  condemned  him 
as  a  heretic.  We  are  glad  to  see  that  Mr.  Cowan's  head  is  still 
unbowed.  For  the  heresy  of  yesterday  is  the  orthodoxy  of 
to-day,  and,  in  any  event,  present  conditions  indicate  very 
clearly  that  this  complicated  question  of  tariffs  must  be  con- 
sidered objectively  rather  than  subjectively- — i.e.,  from  the 
point  of  view  of  the  consumer's  ability  or  willingness  to  pay^ — 
rather  than  from  the  point  of  view  of  what  it  costs  the  under- 
taking to  supply  him  with  a  particular  imit  at  a  particular 
time  of  the  day  or  for  a  particular  purpose.  This  fundamental 
factor  is  often  obscured.  Nevertheless,  its  essential  truth 
remains; 

Let  us  make  our  meaning  quite  clear.  There  is  obviously  a 
point  below  which  the  price  cannot  go  if  tlie  undertaking  is  to 
remain  sound.  That  does  not  affect  our  fundamental  propo- 
sition. There  is  obviously  also  a  need  for  a  simplification  of 
tariffs  ;  but  that  also  does  not  affect  it.  Nor  should  tariffs  be 
fixed  solely  by  a  consideration  of  the  coal  costs,  load  factors,  or 
capital  charges  ;  but  by  a  consideration  of  the  revenue  which 
a  consumer  or  groups  of  consumers  may  be  expected  to  yield 
when  a  particular  price  is  charged.  This  may  seem  an  heretical 
method  of  determining  charges,  but  it  is  the  one  followed  in 
most  other  branches  of  comiSerce.     Moreover,  a  simple  tariff' 
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and  low  price  per  unit,  even  if  not  scienlifically  sound,  will 
bring  with  them  benefits  which,  theoretically,  arc  supposed  to 
be  quite  impossible  of  attainment. 

Six  and  Seven  Day  Loads. 

We  liasten  to  add  that  it  is  both  valuable  and  desirable  for 
each  undertaking  to  know  what  cafli  unit  .sui)])li('d  to  each 
consumer  or  class  of  consumer  costs,  not  for  tariff  framing 
purpo.'ses,  but  to  check  the  working  of  the  undertaking  as  a 
wiiole,  just  as  costing  systems  are  u.sed  to  check  and  iniprovi' 
])roduction,  not  primarily  to  fix  the  selling  ]irice.  It  is  from  this 
point  of  view  that  the  Pajjcr  on  "  Electricity  Supply  :  Present 
Conditions  and  the  Hopkinson  Principle,"  read  by  Mr.  J.  B. 
Blaikik  before  the  lastitution  of  Electrical  Engineers  last 
week,  is  especially  valuable. 

Stated  shortly,  Mr.  Blaikie's  argument  is  that  the  Hopkinson 
principle  of  charging  is  as  sound  as  ever  it  was.  Like  most 
good  things,  however,  it  requires  bringing  up  to  date  and  he 
woidd  do  this  i)y  dividing  his  consumers  into  two  big  groups, 
tiiose  who  require  a  supply  for  seven  days  a  week,  and  those 
who  require  a  supply  only  for  six  days  a  week.  The  prices 
charged  the  two  classes  of  consumer  would  then  be  fixed  on 
the  basis  of  the  cost  of  supplying  each  as  a  whole.  A  casual 
consideration  will  show  that  the  cost  per  unit  to  the  six-day 
consumer,  or  power  user,  with  his  large  consumption  spread 
over  a  shorter  period,  is  much  lower  thai*  to  the  seven-day  or 
domestic  consumer,  with  his  smaller  consumption  spread  over  a 
longer  period.  Apart  from  that,  however,  coal  co.sts  are  now 
a  much  more  important  factor  in  the  fixed  charges  than  they 
were  in  Hopiunson's  day.  Indeed,  it  may  be  said  that  the 
capital  charges  proper  are  quite  submerged  in  the  fixed  cost  of 
coal. 

The  Ecoxomc  Advantaues  of  Differentiation. 

In  making  this  attempt  to  revise  the  Hopkinsox  principle, 
Mr.  Blaikie  enunciates  what  is  not  only  a  new  principle, 
but  one  that  we  think  is  economically  sound.  For  there  is  a 
great  deal  in  the  argument  that  a  consumer  should  not  have 
to  ])ay  for  what  he  never  wants.  His  argument  to  make  the 
fixed  charges  depend  as  directly  as  possible  on  the  cost  of  coal, 
his  statement  that  the  "  value-of-service  "  theory  of  charging 
is  the  only  one  of  practical  value,  and  his  remark  that  the  aim 
of  the  management  should  be  substantial  profits,  with  an  eye 
to  future  competition,  are  all  good.  And  we  can  equally 
heartily  agree  that  "  we  should  try  and  bring  electricity  supply 
more  into  accord  with  other  forms  of  trading  by  aiming  at  a 
little  higher  profit  and  accepting  a  little  higher  risk."  Would 
that  such  a  policy  had  been  more  ofteu  followed. 

The  Advantages  of  the  Firj^  Price. 

\\v  are  not  sure,  however,  that  Mr.  Blaikie  does  not 
counteract  these  sound  arguments  by  suggesting  that  the 
fixed  charges  clause  should  contain  a  sliding  scale  depending 
on  the  variation  of  coal  prices  andthat,  in  addition,  the  price 
charged  per  unit  should  also  vary  with  the  price  of  coal.  This, 
w'e  feel  sure,  will  not  do.  What  happens  under  similar 
circumstances  in  business  ^  When  we  buy  any  other  commo- 
dity, such  as  bread  in  small  quantities,  we  pay  a  price  wliich 
is  fixed  day  by  day.  If  we  buy  it  in  large  quantities  we  pay 
a  price  which  is  fixed  over  a  longer  or  shorter  period.  The 
seller  averages  out  the  probable  rise  or  fall  in  his  costs  and 
charges  accordingly.  What  happens  to  these  prices  in  the 
meantime  is  no  business  of  the  purchaser.  And  it  is  a  little 
difficidt  to  see  w-hy  electricity  supply  should  not  be  coiulucted 
on  the  same  lines.  Even  the  small  consumer  would  benefit 
by  knowing  what  each  unit  is  going  to  cost  him  during  a  par- 


ticular quarter  and  if  this  price  varies  from  quarter  to  quarter 
he  would  still  prefer  to  know  what  he  was  to  be  charged  before- 
hand to  the  introduction  of  some  vague  percentage  into  his 
quarter's  bill  which  will  upset  all  his  calculations.  We 
cannot,  therefore,  too  strictly  insist  that  in  electricity  tarilYs 
till-  need  is  for  greater  simplicity. 

8ouNu  Mllti-Parx  Tariff.s. 

The  Paper  read  by  Mr.  J.  W.  Beauchamp  at  the  sauie 
ineeting  as  Mr.  Blaikie's  Paper  is  a  coasidered  argu- 
nu'utfor  the  replacement  of  flat  rates  by  multi-part  tariffs  in 
domestic  electricity  supply  for  the  reason  that  tliey  are  the  only 
ones  that  are  economically  sound.  Unfortunat'-ly,  too  many 
of  them  take  into  account  the  lighting  load  only.  That  is, 
sufficient  regard  has  not  been  paid  to  the  growth  of  the  maxi- 
nnim  demand  which  would  follow  the  more  extensive  use  of 
domestic  a])paratus.  To  overcome  this  difficulty  Mr.  Beau- 
champ  would  arrange  the  "  fixed  "  part  of  his  rate  on  a  sliding 
scale  depending  not  only  on  the  kilowatt  capacity  of  the  a])pa- 
ratus  but-  on  its  character  and  how  it  was  used.  That  is, 
lighting  apparatus  would  be  charged  at  a  coni])arativcly  high 
rate  per  kilowatt  installed,  large  heating  and  cooking  appa- 
ratus at  a  somewhat  lower  rate,  "  100  per  cent,  load  factor  " 
apparatus  at  a  much  lower  rate,  while  small  domestic  appa- 
ratus, such  as  flat  irons,  would  be  free  of  capital  charge  at  all. 
In  addition,  there  woidd  be  a  small  j^rice  for  each  unit  con- 
sumed and  this  price  would  be  the  same  whatever  the  appa- 
ratus used.  Experience  will  show,  in  Mr.  Beaucha.mp's 
opinion,  that  the  fixed  rate  can  be  determined  not  by  the 
demands  of  each  consumer,  but  by  the  demands  of  groups  of 
similar  consumers. 

The  Non-Technical  Consumer. 

This  is  all  very  well,  but  to  us  the  one  great  difficulty  about 
the  idea  is  that  which  arises  in  every  system  based  on  equally 
sound  principles — ^the  difficulty  of  explaining  to  the  non- 
technical consumer  exactly  how  the  fixed  rate  is  made  uji  and 
why  his  fixed  rate  should  be  different  from  the  man's  across 
the  way.  For  here  the  fixed  rate  covers  no  renting  of  instru- 
ments or  hiring,  but  simply  that  intangible  thing  demand. 
From  this  point  of  view  the  more  simple  the  tariff  the  less  the 
explanation,  and  the  less  the  exj)lanation  the  better  for 
everyone.  It  is  here  that  such  systems  as  those  suggested  by 
Major  Richardson,  though  we  know  they  are  not  scientific, 
score,  for  any  consumer  can  appreciate  the  equity  of  his  fixed 
charges  depending  on  the  size  of  his  rooms  or  even  on  his 
rateable  value,  but  adequately  to  explain  to  a  consumer  why 
he  should  pay  a  different  fixed  charge  for  Ms  lighting  apparatus 
than  for  his  cooking  apparatus  will  require  the  production  of 
some  simple  formula  in  which  holes  cannot  be  drilled  by  the 
ingenious. 

The  Dangers  of  an  Illicit  Union. 

The  advantages  of  Papers  of  tins  kind  is  that  they  tend  to 
clarify  ideas  and  to  remove  misapprehensions.  Their  dis- 
advantage is  that  they  tend  to  puzzledom  and  misappre- 
hension. We  have  no  doubt  that  Mr.  Blaikie's  and  Mr. 
Beaucha.mp's  Papers  are  open  to  both  charges.  Especially 
\viU  this  be  the  case  with  the  supply  engineer  who  is  torn 
between  the  rival  beauties  of  the  purely  scientific  and  the 
purely  commercial  scales.  "  How  happy  could  I  be  with 
either,"  he  exclaims,  "  were  t'other  dear  charmer  away." 
Let  us  advise  him  to  discard  in  this  one  instance  that  clear- 
eyed  lady  Science,  enter  into  a  binding  contract  with  her 
austerer  sister  Commerce  and  so  escape  all  dangers  of  a 
bigamous  union.  The  course  of  the  discussion  of  these  Papers 
shows  that  such  advice  is  opporttme. 
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Measurement  of  Po^v^er  at  Low  PoM^er  Factors. 


By    H.    COTTON,  B.Sc,  M.B.E. 


Tlie  reading  of  a  wattmeter  is  only  equal  to  the  true  power 
in  the  circuit  if  the  current  flowing  through  the  wattmeter 
pressure  coil  is  in  phase  with  the  applied  P.D.  This,  of  course, 
is  not  the  case  since  the  pressure  coil  must  have  a  finite  induc- 
tance in  order  that  it  may  produce  a  magnetic  field. 

If  the  current  in  the  main  circuit  lags  an  angle  6  and  the 
current  in  the  wattmeter  pressure  coil  lags  an  angle  cp,  then  the 
wattmeter  reading  must  Ue  multij^lied  by  a  correcting  factor.* 
_  cos  6 

cos  (pcos  (0 — q))" 

If  current  and  potential  transformers  are  used  with  the 
wattmeter  then  the  angle  cp  is  the  algebraic  sum  of  the  phase 
angles  of  the  wattmeter  and  the  two  instrument  transformers. 

9=a+y3+j' 

where  a=phase  angle  of  the  wattmeter  pressure  coil. 
/3=phase  angle  of  the  jjotential  transformer. 
=phase  angle  between  the  primary  applied  P.D.  and 
the  secondary  P.D.  reversed. 
;'=phase  angle  of  the  current  transformer. 
=23hase    angle    between    the    primary    current     and 
secondary  current  reversed. 

Fig.  1  shows  the  phase  relations  for  a  wattmeter  used 
without  instrument  transformers  E  is  the  P.D.,  /  the  current 


In  order  to  use  the  above  correcting  factor  it  is  neceissary 
to  know  cos  6  the  true  power  factor,  but  the  wattmeter  only 
gives  the  apparent  power  factor.  This  is  taken  into  account 
as  follows  : — 

True  ])ower  is  proportional  to  cos  B  ;  ajiparent  power  is  pro- 
portional to  cos  <p  cos  (0 — (p),  which  is  projsortional  to  cos  0^. 

,,„  „       wattmeter  reading 

Where  cos  o,  ^ j- ^=apparent  power  factor. 

volts  X  amps.  '■'^  '■ 

Therefore  cos  Gj=cos  ep  cos  [6 — cp) 

=cos  (d — 9)   very  approximately,   since  9 
being  very  small  its  cosine  can  be  taken  as  unity. 


Therefore 


Correcting  factor  .ff ; 


cos  Q 

cos  (Q — (p) 

cos  (61+9) 


(putting  cos  9=1) 


K  is  thus  given  in  terms  of  the  known  apparent  jjower 
factor  cos  Q^. 

The  values  of  the  correction  factors  are  worked  out  in  Tables 
I.  and  II.  and  plotted  in  Fig.  3.  If  d-i  and  9  are  of  the  same 
sign,  i.e.,  if  9  is  positive  and  the  current  in  the  main  circuit  is 
lagging,  or  if  9  is  negative  and  the  current  in  the  main  circuit 
is  a  leading  one,  the  factor  given  in  Table  I.  is  used.  If  61 
and  9  are  of  difierent  signs,  i.e.,  9  negative  and  the  main  cur- 
rent lagging,  or  9  positive  and  the  main  current  leading, 
then  Table  11.  is  used. 


Fig.  1. 


^     Table  I. — Apparent  Power  Factor=cos  0. 

9 

01 

0-2 

0-3 

0-4     !      0-5 

1 

0-6           0-7 

0-8 

0-9 

0°20' 

0-  942 

0-9714 

0-9814 

0-9866!  0-9898 

0-99221  0-9940 

0-99.56 

0-9971 

0°40' 

0-8841 

0-9429 

0-9629 

0-9732    0-9797 

0-9844  1  0-9880 

0-9912 

0-9942 

1° 

0-8262 

0-9143 

0-9444 

0-9598    0-9696 

0-97661  0-9820 

0-9868 

0-9914 

2° 

0-6521 

0-8284 

0-8885 

0-9194    0-9389 

0-9529 

0-9638 

0-9732 

0-9824 

3° 

0-4778 

0-7422 

0-8323 

0-8787    0-9080 

0-9288 

0-9452 

0-9594 

0-9733 

4° 

0-3034 

0-6557 

0-7758 

0-8377    0-8767 

0-9045 

0-9264 

0-9453 

0-9638 

5° 

-0-1289 

0-5692 

0-7191 

0-7965!  0-8452 

0-8800 

0-9072 

0-9308 

0-9540 

Fig.  2. 


and  Ip  the  current  in  the  wattmeter  pressure  coil.  Fig.  2 
gives  the  phase  relations  with  transformers.  A  comparison 
of  these  figures  shows  that  since  the  angle  {d—<f)  in  the  cor- 
rection factor  is  the  phase  angle  between  the  current  in  the 
wattmeter  pressure  coil  and  the  current  in  the  wattmeter 
current  coU,  /S  is  positive  if  the  secondary  P.D.,  E,  (reversed), 
of  che  potential  transformer  lags  behind  the  primary  P.D.  E 
(this  is  the  case  in  Fig.  2). 

j8  is  negative  if  the  reversed  secondary  P.D.  leads  the  pri- 
mary P.D. 

y  is  positive  if  the  secondary  current  7j  (reversed)  of  the 
current  transformer  leads  the  primary  current  /. 

y  is  negative  if  the  secondary  current  (reversed)  lags  behind 
the  primary  current  (this  is  the  case  in  Fig.  2). 

a  is  practically  always  positive,  and  in  a  good  standard 
instrument  should  not  be  greater  than  10  minutes.  On  the 
other  hand  the  phase  angles  of  instrument  transformers  may 
be  several  degrees. 

*  See  any  advanced  text  book  on  Alternating  Currents  e.o.,  Kemp, 
"A.C.  Electrical  Engineering,"  p.  140. 


Table  II.- 

Apparetd  Power 

Factor = 

cos  9. 

9 

0-1 

0-2 

0-3     ,      0-4      1      0-5 

1 

0-6 

0-7 

0-8 

0-9 

0°20' 

10578 

1-0284 

1-0185 

1-0133 

1-0100 

1-0077 

1-0059 

1-0043 

1-0028 

0°40' 

1-1156 

1-0568 

1-0369 

1-0265 

1-0200 

1-0154 

1-0117 

1-0086 

1-0055 

1° 

1-1734 

1-0853 

1-0554 

1-0398 

1-0300]   10231 

1-0176 

1-0129 

1-0083 

2° 

1-3466 

1-1703 

1-1104 

1-0793 

1-0598;   1-0459 

1-0349 

1-0256 

1-0163 

r 

1-5193 

1-2550 

1-1651 

1-1185 

1-0893     1-0684 

10520 

l-037^t 

1-0240 

4° 

1-6920 

1-3392 

1-2194 

1-1574 

1-1184     10906 

1-0687 

1-0498 

1-0313 

5° 

1-8634 

1-4231 

1-2733 

1-1960 

1-1472     11124 

1-0851 

1-0616 

10384 

The  expression  for  the  correcting  factor  K  can  be  transformed 
into  the  form 

^_     l+tan'9 
1+tan  6  tan  9' 

Since  9  is  as  a  rule  very  small,  tan^rri  can  be  neglected  in  com- 
parison with  unity.     Thus  if  9  is  as  large  as  2° 

tan  9  =0-0349 
tan29=0-00122 

so  that  the  error  in  neglecting  tan^9  is  only  of  the  order  of 
O'l  per  cent. 

The  correcting  factor  is  then 

l-ftan  6  tan  9' 

If  the  wattmeter  is  used  without  instrument  transformers 
9=a,  the  phase  angle  of  the  wattmeter, 

1 


Z= 


1+tanGtan  a' 
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Now 
AVlicre 


tan  a= 


Leo 


let 


L=Inductance  of  tlie  pressure  coil, 
i?=resistance  of  pressure  coil, 
to=27tXfrequency, 

1 


K= 


1+tan  Ox-jc 


TF=true  watts. 
Tri=instrumeiit  reading. 


F= 


l  +  tanOx-^ 


OZ  0-4  0-6  0-8 

Apparent  Power  Factor. 

Fig.  3. 


1-0 


Therefore       IF+  W  ((tanS  X  ^) = W^ 
Im\ 


F(tanOx^)=Fi-TF 


Suppose  now  a  small  coil  of  negligible  resistance  and  of 
inductance  equal  to  that  of  the  pressure  coil  is  placed  m 
series  with  the  wattmeter  pressure  coil  ;   then  if 

IF  2= new  reading, 
ly ,  _  iy=the  new  error. 

^  /       .     2icA 

=2  X  the  old  error. 

Hence  PFa— IFi=the  error. 

In  this  way  the  tables  of  correcting  factors  can  be  dispensed 

with.  ,. 

For  very  low  power  factors  the  error  in  the  wattmeter  reading 
is  so  large  that  if  the  power  to  be  measured  is  also  small  it  is 
better  to  use  some  other  means  for  measuring  the  power. 
This  ai.i)lies  particularly  to  the  determination  of  the  iron  losses 
in  sheet  iron.  In  such  case  the  author  has  found  the  three 
voltmeter  method  to  be  useful.  .        . 

The  coil  AB  in  which. the  power  consumption  is  required  ls 
connected  in  series  with  a  non-inductive  resistance  R  and  the 
voltages  Fi  Fj  and  Fg  measured  across  A  B.  R  and  the  whole 
as  shown  in  Fig.  5.     Then  the  power : 

TF=~(F3=-F,^-F,^). 

In  order  to  avoid  the  use  of  three  voltmeters  with  the  possi- 
bility of  errors  caused  by  slight  difierences  between  the 
instruments,  a  single  voltmeter  can  be  used  by  connecting  it 


S^ 


To 

Wheatstone 
Bridge 


=Error. 


A.CSupply 

Fio.  5. 

to  an  ordinarv  two-pin  plug  and  connecting  a  number  of  sockets 
mounted  on  a  board  to  the  pairs  of  points  between  which  the 
differences  of  potential  are  required.  The  most  accurate 
results  are  obtained  by  making  F,  and  \\  as  nearly  equal  as 
possible,  that  is,  the  supply  voltage  must  be  about  twice 
that  required  across  the  coil  AB.  A  water  resistance  la 
suitable,  or  a  woven  wire  resistance  in  which  the  woof  is  the 
resistance  wire  doubled  backwards  and  forwards,  and  the  web 
an  insulating  thread  (such  resistances  are  made  by  the  CressaU 
Manufacturing  Company).  v     +   i 

The  advantage  of  a  water  resistance  is  that  it  can  be  adjusted 
to  any  desired  resistance  merely  by  moving  the  electrodes. 
Its  disadvantage  Ls  that  as  it  is  gradually  warmed  up  by  even 
a  small  current  its  resistance  decreases.  Hence  it  is  necessary 
to  measure  its  resistance  by  the  Wheatstone  bndge  or  other 
similar  means,  immediately  after  each  reaamg  of  the  three 
voltages.  This  is  easilv  done  by  openmg  the  mam  switch,  M, 
and  closing  the  switch  52,  connectmg  AB  to  the  bndge. 
"With  a  wire  resistance  this  is,  of  course,  unnecessary,  smce  its 
resistance  can  be  determined  beforehand. 
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The  Theory  of   the  Three-Phase  Variable  Speed 

Shunt  Gommutator  Motor. 


By    J.    L.   1).   RIDSDALE,   M.So 

{Concluded from  page  517.) 


Self-Compensation. 
lu  developing  the  foregoino;  theory,  the  leakage  reactance  of 
the  windings  of  the  motor  ami  transformers  has  been  taken  as 
constant.  It  appears,  however,  as  has  previously  been  stated, 
that  the  leakage  reactance  of  the  rotor  decreases  as  the  speed 
increases."  It  will  readily  be  seen  that  if  this  is  so,  a  smaller 
"  compensating  "  E.M.F.  or  brush  shift  will  be  required  than 
would  otherwise  be  the  case,  the  extent  of  the  reduction  in 
either  case  for  any  value  of  speed  dejJending  on  the  extent  to 
which  the  rotor  leakage  reactance  varies  with  the  speed,  and 
on  the  ratio  of  the  rotor  leakage  reactance  at  standstill  to  the 
leakage  reactance  of  the  transformers.  If  this  ratio  is  sufficiently 
large,  and  the  speed  sufficiently  high,  the  motor  will  become 
"  self-compensating,"  i.e.,  will  attain  unity  power  factor 
without  any  externally  applied  '"  compensating  "  E.M.F.,  or 
brush  shift.  In  the  case  of  the  Schrage  motor  in  which  the 
leakage  reactance  of  the  whole  of  the  secondary  circuit  Js 
proportional  to  the  slip  (owing  to  the  frequency  of  the  currents 
in  the  secondary  circuit  being  proportional  to  the  slip  and  their 
phase  rotation  reversing  at  speeds  above  synchronism),  the 
foregoing  theory,  which  can  readily  be  modified  so  as  to  be 
applicable  to  this  type  of  machine,  indicates  that  the  motor 
becomes  self-compensating  at  speeds  approximating  to  50  per 
cent,  above  synchronous  speed,  the  exact  speed  of  course 
depending  on  the  constants  of  the  motor. 

Shunt  Motor  with  Compensating  Winding. 
In  the  type  of  motor  last  considered,  the  rotor  ampere-turns 
are  neutralised  by  inductive  action,  and,  neglecting  the  im- 
pedance of  the  stator  winding,  the  field  strength  is  constant 


Fig.   19. 

for  all  values  of  the  speed,  the  variation  of  the  no-load  speed 
being  produced  by  varying  the  magnitude  of  the  E.M.F. 
impressed  on  the  rotor  brushes.  The  rotor  ampere-turns  may, 
however,  be  neutralised  by  means  of  a  compensating  winding 
placed  on  the  stator  and  connected  in  series  with  the  rotor, 
in  which  case  the  field  may  be  provided  by  means  of  a  seperate 
exciting  winding  placed  on  the  stator.  In  this  type  of  motor 
the  variation  of  the  no-load  speed  is  obtained  by  varying  the 
strength  of  the  field,  for  which  purpose  the  field  winding  must 
be  connected  to  a  variable  ratio  transformer  or  auto-trans- 
former.    A  diagram  of  connections  is  shown  in  Fig.  19. 

It  will  be  clear  that  the  E.M.F.s  induced  by  the  field  in 
rotor  and  compensating  winding  are  equal  but  opposite  in 
phase  and  hence,  neglecting  for  the  moment  the  impedance 
of  the  motor,  the  rotation  E.M.F.  must  be  equal  to  the  E.M.F. 
impressed  on  the  terminals  of  the  motor,  and  thus  the  speed 
of  the  motor  will  vary  inversely  as  the  strength  of  the  field. 
The  impressed  E.M.F.  must  also  be  equal  and  opposite  to  the 
algebraical  sum  of  the  E.M.F.  induced  in  the  compensating 
winding  and  the  rotor  E.M.F.  The  E.M.F.  gj  induced  in  the 
compensating  winding  will  be  in  phase  opposition  tc  the  im- 
pressed E.M.F.  E,  and  will  be  less  than,  equal  to,  or  greater 


than  the  impressed  E.M.F.,  when  the  motor  is  respectively 
running  at  hyiser-synchronous  speeds,  at  synchronous  speed 
or  at  speeds  below  synchronism  ;  correspondingly,  the  rotor 
E.M.F.  will  be  in  phase  opposition  to  the  impressed  E.M.F., 
zero,  or  in  phase  with  the  impressed  E.M.F.     These  relations 

C 


JffA 


Ji'/k 


s>' 


D" 


■^^ 


0^  =  Tec 
OS  =  e, 

OC    =  ezaridli, 
OD   =  eu 

OS2  =  ^2 
OS  =  B 
OS!  =  er. 


Fio.  20. 

will  be  rendered  more  clear  by  a  reference  to  the  diagram 
(Fig.  20),  which  is  drawn  for  the  case  when  e^  is  greater  thanE. 
It  will  be  seen  that  the  effect  is  the  same  as  if  an  E.M.F.  E^ 
equal  and  oj^poisite  to  OB  in  the  diagram  were  applied  across  the 
terminals  of  the  compensating  winding  and  an  E.M.F.  £"2 
equal  and  opposite  to  OR'  in  the  diagram  were  applied  between 
the  rotor  brush  and  the  neutral. 


Fig.  21. 

From  the  diagram  (Fig.  20)  the  follwing  approximate  rela- 
tions are  at  once  obtained  :— 


-0=^'=1  + 


=e2  +  E2, 


-1+R, 


e,  '^e; 

or  Mg=(l+7?)!?, 

which  is  the  same  relation  as  for  the  type  of  motor  previously 

considered  if  in  that  case  Ttm  be  put  equal  to  unity. 

It  is  thus  clear  that  both  in  the  case  of  the  conductively 
neutralised  motor  and  the  inductively  neutralised  motor,  the 
speed  can  only  be  varied  by  varying  the  ratio,  R,  of  the  E.M.F.s 
across  rotor  and  stator. 
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FurtluT,  it  will  be  cloar  that  if,  whilst  keeping  the  line 
E.JI.F.  E  constant,  thero  is  actually  impressed  on  the  compen- 
sating winding  an  E.M.F.  £,  or  on  tlie  rotor  an  E.M.F.  E.,, 
then  the  speed  of  the  motor  can  be  varied  by  varying  E,  or  E^, 
as  tile  case  may  be,  and  there  is  no  longer  any  necessity  for 
the  separate  exciting  winding,  as  the  windings  of  the  motor 
will  carry  the  necessary  magnetising  current.  In  Fig.  21  is 
shown  a  diagram  of  connections  for  a  motor  of  this  type  having 
the  "  exciting "  E.M.F.  impressed  on  the  compensating 
winding.  (The  connections  for  one  phase  only  are  sliown.) 
As  in  Fig.  5  a  compensating  E.M.F.  Ec  is  introduced  for  the 
purpose  of  compensating  the  reactance  of  the  motor.  Thus, 
the  E.M.F.  applied  to  the  stator  is  not  in  phase  with  the  line 
E.M.F.  E,  but  consists  of  two  components,  one  in  phase  with 
E  and  the  other  in  quadrature  with  E. 

In  Figs.  22  and  23  are  shown  vector  diagrams  for  the  motor 
running  at  a  speed  below  synchronism  and  at  hyper-synciiro- 
nous  speed  respectively.  The  notation  corresponds  to  that 
used  in  the  previous  vector  diagrams. 


As  before,  the  etl'ect  of  the  "  drop  "  in,  and  the  magnetising 
currents  of  the  exciting  and  compensating  transformers  is 
neglected. 

Solving  (32),  (33)  and  (34)  for  I„  and  /o  gives 


and 


/..-e. 


E,Z,,S-hE.JiZ^  +  Z„) 
"z,(Z,^Z,)-\-Z,Z,^' 

E,Z^S+EJ^Z,+Z^) 


(35) 


(36) 


(37) 


It  will  be  assumed  that  r.,=r^  and  x^^x^.  Thus  22=21- 
Substituting  for  Zp,  Z^,  Z.,,  Ey,  E.^  and  e,,  rationalising 
and  separating  real  and  imaginary  teruLs,  equations  (35)  and 
(37)  become 


\-R 

I +11 


-2Q{x,+x^.l+^!i)~j\  (, 


D 


^;--|.2«.] 


whence  the  algebraical  value  of  /q  is 

r 


»-oV    ('■,/a-o)'- 


G^;-**' 


+  (j-i/j-(,  +  l-r/S')- 


(38) 


(39) 


/..= 


ri(l+tart-a) 


and 


Oj^  =  Ta: 
OB  =  e, 
OC   =  62" 
OD  =  e^ 
OG  =  I2 
OH  =  E 
OW,  =  E, 
OH.  =  £2 
OR  =  Z2/2 
OR'-  e 


>^ 


L    


i+-r)  +'^^- 


2e^)ii:-Q+s[(i^+2g^)tan«-<?1 


\-R 
\-\-R 


-40- 


(40) 


Substituting  for  e,  and  converting  into  real  form  gives 


l-V 


[(its)'+«']['''W+<'+''''""+'''^{[(iTr? 


The  vector  diagrams  apply  both  to  the  case  where  the 
"  exciting  "'  E.M.F.  is  impressed  on  the  stator  and  to  the  case 
where  the  "  exciting  '  E.M.F.  is  impressed  on  the  rotor.  In 
either  case,  it  is  the  compensating  winding  which  carries  the 
exciting  current.  Thus,  for  a  given  speed  and  torque,  the 
currents  in  the  compensating  winding  and  the  rotor  winding 
have  respectively  the  same  values,  whether  the  "  exciting " 
E.M.F.  is  applied  to  the  stator  or  to  the  rotor.  On  the  other 
hand,  providing  the  speed  is  less  than  double  synchronous 
speed  the  ■"  exciting "  E.M.F.  has  a  smaller  value  when 
applied  to  the  rotor  than  w^hen  applied  to  the  stator. 

From  the  diagrams.  Figs.  22  and  23,  the  following  vector 
equations  are  obtained  :• — 


where  7*= 


E 


Wry^+.H- 


('■i/-''o)'  +  K/-«o+l+'^')" 


is  the  short  circuit  current. 


(41) 


Since  the  slip  is  approximately  equal  to  —7?,  equation  (-39) 
shows  that  if  the  impressed  E.M.F.  E  is  maintained  constant 

the  strength  of  field  varies  approximately  as 


\  +  R' 


The  torque  per  phase  in  kg.  metres  is 
£2  I 


(i-Rf 


E^+er=Z.J„ 


also 


Ii  =  l2  +  h 

'^-'[t'.r-'^} 

where  R  is  the  ratio  of  £.,  to  E^  when  E   is  zero  and  Q- 
=  Ec!E. 


(32) 
(33) 
(34) 


'    61-6Miri(l+tan2a) 

RA^li.-2Q-.lTR'  +  Q-U~R-.K. 

+  S[l- 


-R+2Q-.l+R^+Q.l  +  R-.t&na] 
{rJx,)^+{xJXo+l+Sf 

The  torque  vanishes  when  the  slip  is 

R  .  T^^-2Q- .  TTR^+Q?[+R- .  K 


«o=-- 


R. 


l-R+2Q^.l+R-  +  Q.l+R^ta,na' 

If  S=l,  i.e.,  at  standstill,  the  torque  vanishes  when 
l-fO(^+tana) 


(42) 


(43) 


R= 


l~Q(K+ta.nay 
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This  corresponds  to  the  "  short  circuit "  position.  The 
"no-load  "  position  corresi^onding  to  R=  —  l  cannot,  of 
course,  be  attained  as  the  difierence  between  the  E.M.P.s 
across  the  stator  and  rotor  must  always  be  equal  to  the 
impressed  E.M.F.  E. 

The  total  current  taken  by  the  motor  is  easily  obtained. 
For  referring  to  Figs.  21,  22  and  23,  the  current  flowing  into 
the  compensating  winding  from  the  mains  is  Zj,  the  current 


in  the  primary  of  the  '"'  exciting  "  transformer  is  — - 

1  +  rJ 
will  be  in  phase  with  the  vector  OK.  The  current  in  the 
primary  of  the  compensating  transformer  will  be  Q  /„  and  will 
lag  behind  the  impressed  E.M.F,  E  by  the  same  angle  as  that 
by  which  the  vector  0  K  lags  behind  the  vector  OQ.  Thus 
the  primary  of  the  compensating  transformer  takes  a  current 
Q  /q  in  phase  in  the  diagram  with  the  vector  0  C.  The  total 
current  taken  by  the  motor  is,  therefore. 
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and  it  will  be  easily  seen  that  this  expression  represents  the 
value  of  the  total  current  when  the  "  exciting  "  E.M.F.  is 
applied  to  the  rotor. 

Inserting  the  values  of  I^  and  Ig,  rationalising  and  separating 
real  and  imaginary  parts,  equation  (44)  becomes 
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Fig.  23. 


Curves  for  current  speed  and  power  factor,  each  as  a  function 
of  the  torque,  can  be  obtained  from  equations  (41),  (42)  and  (45), 
and  will  be  found  to  be  similar  in  character  to  those  in  Figs.  8, 
9  and  13. 

Appended  is  a  short  bibliography  of  English  and  American 
literature  on  the  subject  of  polyphase  commutator  motors. 
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Magnetic    Storms    and    Rail>vay 
Telegraph   Ajiparatus. 


In  a  Paper  recently  read  before  the  Institution  of  Railway 
Signal  Engineers  Mr.  W.  J.  Thoerowgood  referred  to  the 
efiects  of  several  severe  magnetic  storms  encountered  in  1919-1920, 
which  affected  various  circuits. 

Grenerally  speaking,  results  show  that  metalUo  circuits  are 
slightly  affected  compared  with  earth-oonnected  circuits.  The 
remedy,  therefore,  appears  to  be  to  provide  metalhc  returns,  a 
number  of  circuits  being  conveniently  served  by  a  common  wire. 
Return  ■wires  should,  however,  be  sectionahsed  to  assist  in  tracing 
faults.  Resistances  of  instruments  and  circuits  are  preferably 
relatively  high,  with  a  view  to  diminishing  induced  currents.  It  is 
also  suggested  that  special  instruction  should  be  given  to  signalmen, 
with  a  'view  to  their  noting  and  recording  any  irregular  working  of 
apparatus.  A  hst  of  points  on  which  records  should  be  kept  during 
magnetic  storms  is  also  presented. 
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Multi-part  Tariffs  for  Domestic  Electricity  Supply.' 


Uy  J.   W.    HKAUCUAMP. 


At  ^Hvsoiit  wp  are  intor('st<il  in  modernising  the  home,  anil  in 
finding  out.  to  what  extent  science  and  meehanieal  devices  can 
I'educe  labour  and  make  housekeeping  easier  under  present  condi- 
tions, withoHt  entailing  too  mu<h  capital  e.\]X'n(lit>ire.  One  of  the 
most  important  factors  in  bringing  about  the  fuller  use  of  electricity 
for  domestic  piuposes  Mill  be  tlie  ])rinciple  of  charging  adopted  for 
the  electricity  supply. 

Multi-Pakt  Tarffi'S. 

The  multi-part  tariff  is  generally  accepted  as  the  most  promising 
and  equitable,  and  its  progress  has  been  delayed  perhaps  by  too 
strong  a  desire  to  fix  u])on  a  correct  or  uniform  tarilf,  lather  than 
acceptance  of  the  vniderlying  principle.  Proposed  tariffs  should  be 
consid"red  in  relation  to  gro>i{)s  of  consumers,  not  individuals.  The 
multi-part  taritf  and  its  calculation  involves  consideration  of  the 
running  rate  or  rates  per  unit  for  the  energy  supplied,  easily  deter- 
mined and  the  fixed  charges  \vhi('h  present  greater  difliculties. 

A  new  method  of  charging  should  be  such  that  an  immense 
consequent  development  will  be  protilable.  Some  engineers  think 
of  the  fixed  charge  in  terms  of  what  to-day  apjjears  to  be  the  normal 
lighting  bill  for  a  particular  eonsxmier.  But  a  big  increase  in  the 
heating  and  cooking  load,  due  to  such  a  tarilT,  may  call  for  exten- 
sions in  mains  and  jilant  which  the  fixed  charge  would  not  cover, 
and  which  would  have  to  be  met  by  the  unit  charge.  This  would 
entail  an  average  charge  too  low  for  the  consumer  who  makes  but 
little  use  of  electricity,  and  too  high  to  encourage  the  one  who 
employ.^  it  extensively. 

Hence  the  fixed  charge  shoidd  be  a  function  of  the  standing  costs 
which  the  consumers  or  grotips  of  consumers  may  entail  as  develop- 
ment ])roceeds  ;  it  must  be  related  to  kilowatts  installed  or  maxi- 
mum demand,  allowance  being  made  for  the  character  and  diversity 
of  the  load  resulting  from  the  different  ases  of  the  supply.  The 
maximmn  lighting  demand  of  consumers  seems  likely  to  decrease 
by  reason  of  development  of  the  lamp  and  by  the  more  scientific 
use  of  it.  It  is  not,  however,  likely  that  he  will  obtain  apparatus 
for  turning  electricity  into  heat  or  power  with  an  efficiency  in- 
creasing greatly  from  year  to  year.  Consequently  the  relation 
Ijctween  maximum  demand,  imits  used  and  service  rendered  may  be 
stable  for  a  long  time  to  come  in  the  case  of  heating  and  cooking, 
but  subject  to  ])rogress  and  inventions  in  regard  to  heat  storage. 

It  is  suggested,  therefore,  that  lighting  should  be  dealt  with  by 
itself,  and  an  annual  charge  in  regard  to  it  determined,  after  which 
furthf  r  annual  charges  should  be  evolved  for  all  other  uses  of  the 
supply  by  considering  the  consmners  where  possible  in  groujis.  In 
this  way  one  can  obtain  a  clear  view  of  the  influence  of  groups  of 
houses  on  the  load  curve  and  the  mains.  The  home  supply  tariff 
may  start  with  quite  a  high  rate  for  normal  lighting,  and  may  seciu'e 
a  fair  ])ricc  for  small  additional  use  in  fans,  kettles,  &c.,  but  should 
continue  to  decrease  through  the  consumption  in  cookers,  fires,  &c., 
ending  in  a  minimum  value  which  would  apply  to  storage  heaters 
or  other  100  jx;r  cent,  load-factor  uses. 

The  Minimum  Charge. 

The  necessity  of  collecting  a  definite  amount  per  year  for  standing 
charges  has  been  recognised  in  the  minimum  charge.  I'sually  this 
amounted  to  the  equivalent  of  20  kWh  per  quarter  at  the  statutory 
maximum  price,  which,  at  8d.,  givts  £2.  13s.  4d.  jx-r  annum.  Re- 
cently it  has  become  usual  to  allow  1.5  kWh  for  each  winter  quarter, 
and  10  kWh  for  each  summer  quarter,  or  50  kWh  per  annum  at 
the  niaxinunn  rate,  say.  Is.  per  imit,  or  £2.  10s.  ])er  annum.  In 
many  places  to-day  a  consmner  who  paj-s  less  than  £5  per  annum 
is  a  soiu'ce  of  loss  to  the  undertaldng. 

Any  miitimum  charge  is  difficult  to  understand  and  this  has  led 
some  of  the  larger  undertakings  in  the  past  either  to  reduce  or  waive 
it.  This  action  has  caiLscd  trouble  to  small  imdertakings  who  could 
not  afford  to  do  the  same.  When  the  minimum  of  80  kWh  per  year 
was  cstabhshcd,  carbon  lamps  were  in  use.  A  small  consumer 
might  use  two  30  c.p.  lamps  for  1  000  hours  per  amnnn  requiring 
240  kVVh  at  6d.,  i.e.,  a  cost  of  £6.  To-day  he  would  use  only  60  kWh 
at  Is.,  or  £3.  In  the  first  case  his  maxinunn  demand  was  240  W, 
in  the  second  60  \V.  Thus,  for  the  same  light  value  the  con- 
sumer's bill  has  fallen  to  one-half,  in  spite  of  the  charge  jx-r  unit 
being  doubled. 

The  best  method  of  bringing  home  the  soimdness  and  advantages 
of  thp  multi-part  tariff  lies  in  ])utting  it  forward  as  an  alternative 
to  a  very  high  Hat  rate,  and  it  v.'M  be  necessary  either  to  secure  the 
right  to  associate  such  tariffs  with  much  higher  statutory  maximum 
rates  than  now  possible  :  or  to  introduce  the  new  systems  by  means 
of  very  active  propaganda,  and  support  them  by  hiring  out  many  of 
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the  applianca^s  which  the  consumers  will  nc 
fullest  advantage  of  such  tariffs. 

Such  new  methods  of  charging  are  essential  if  the  domestic  load 
is  to  be  secured  and  the  benefits  of  fuller  electrification  obtained  in 
the  near  future.  The  Electricity  Commissioners  should  have  the 
])ower  to  make  such  tariffs  compulsory  in  any  district  or  part  of  a 
district  where  the  suppliers  desired  it. 

SuGOESTKD  Skeleton  Domestic:  Tariff. 
Fixed  Charge  per  Annum. — On  ca])acity  of  apparatus  in  use  or 
usable  (divided  quarterly  into  equal  parts  or  otherwise). 

(1)  Liijhlhuj. — Up  to  and  including  250  W,  £.r  \kt  annum.  Above 
250  W,  j):'r  complete  50  W,  £j',  10  per  annum. 

(Intermittent  lighting  can  be  excluded,  or  a  percentage  only  of 
installed  lighting  taken  into  account). 

(2)  llcalinrj  anil  Power.-  Small  ap])liances  (say,  up  to  600  W  each, 
with  an  aggregate  limit  of  2  000W)  ha\'ing  a  very  high  "group" 
diversity  in  time  and  extent  of  u.sc.     No  fixed  charge. 

(3)  Healing  and  Power. — Appliances  as  (2),  above  600  W  each 
and  2  000  VV  aggregate.  Ranges,  fires,  water  heaters,  &c.  At  the 
rate  of  2.50  W  for  £.c/20  per  annum  in  steps  of  2.50  W. 

Running  Charge  per  Unit. — A  flate  rat(^  for  all  pm'poses. 

The  author  analyses  the  average  cost  of  energy  under  such  a 
system,  showing  an  average  for  lighting  of  o-5d.  \yer  unit,  diminishing 
to  4-5d.  with  small  accessories  to  21  fid.  with  electric  range,  and  to 
l-9d.  with  electric  fires  in  addition. 

TAKiFr.s  FOR  Working -Class  Houses. 

The  introduction  of  electricity  supply  into  the  new  housing 
colonies  affords  a  good  opportunity  for  exjK'rimenting  with  multi-part 
tariffs  on  account  of  the  standardised  character  of  the  houses  and 
the  probable  similarity  of  habits  amongst  those  who  will  occupy 
them. 

The  best  and  most  flexible  method  is  to  impose  a  fixed  charge 
and  record  all  supply  by  one  meter  for  each  consumer  at  a  simple 
flat  rate  for  all  pm-poses.  These  installations  may  need  only  80  to 
100  kWh  pi-r  annum  for  lighting  at  8d.  jier  unit,  say.  52s.  to  66s.  8d, 
per  year,  or  Is.  to  Is.  3|d.  jx?r  week. 

Even  a  flat-iron  used  for  two  hours  jier  week  would  increase  the 
revenue  liy  13  to  10  per  cent.,  while  the  use  of  a  cooker  might  increase 
the  revenue  (at  2d.  per  unit)  2  to  2|  times.  Hence  the  lighting 
business  should  be  regarded  rather  as  a  means  than  an  end. 

Water  Heating. 
Every  encouragement  should  be  given  to  devices  of  the  heat- 
storage  class.  There  will  no  doubt  be  a  field  for  small  geysers,  and 
the  use  of  very  large  numbers  would  produce  a  valuable  load,  but 
the  heavy  cost  of  internal  wiring  must  also  be  considered.  To 
raise  6  gallons  of  water  from  58°F.  to  boiling  point  rcciuires  (at  90 
per  cent,  efficiency)  3  kWh  ;  on  a  200-V  supply  an  appliance  to 
effect  thus  in  20  minutes  would  be  of  9  kW  capacity  and  take  45  A 
and  in  10  hours  would  be  of  0-3  kW  capacity,  and  take  1  '5  A. 

Expenditure  on  Distribution. 
The  following  figures  indicate  approximately  the  relation  between 
capacity  and  cost  of  low-tension  cables  laicl  under  average  road 

conditions  : — 


('ojjper  area. 

Ratio  of  area. 

Cost  laid. 

sq.  in. 

Per  cent. 

Per  cent. 

00145 

100 

100 

(10225 

1.55 

104 

001) 

413 

134 

01 

690 

163 

Future  success  may  depend  largely  on  abUity  to  invest  freely  in 
such  works  at  first,  and  the  will  to  load  them  up  by  the  proper  use 
of  publicity,  hire  of  appliances,  &e.  The  possibiUty  of  offering  to 
large  possible  consumers  small  redeemable  shares  or  bonds  to  sup- 
[lort  a  special  extension  fund,  deserves  attention.  Something  of 
this  kind  has  been  done  on  a  larger  scale  in  connection  with  power 
supphes.     The  6  per  cent.  Housing  Bonds  offer  an  analogy. 

The  number  of  consumers  on  public  electricity  supplies  in  the 
United  Kingdom  is  stated  to  be  between  900  000  and  1000  000 
(services),  or,  say,  10  per  cent,  of  the  total  number  of  buildings  and 
dwellings  ;  assuming  that  25  per  cent,  arc  at  present  beyond  the 
reach  of  the  supply,  the  remainder,  65  per  cent  or  6J  million,  are 
waiting  for  the  progressive  supply  engineer  who,  in  entering  these 
premises,  also  admits  the  manufacturer  and  the  contractor. 

In  an  appendix  to  the  original  Paper  the  author  works  out  ex- 
amples for  a  flat  or  vUla,  and  a  working-class  home,  showing  how, 
by  the  use  of  accessories,  cooking  and  fires  increases  of  revenue  of 
from  100  per  cent,  to  600  per  cent,  may  be  anticipated. 
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Electric   Supply :    Present    Conditions   and    the 

Hopkinson   Principles.* 


By    J.     K.    BLAIKIE. 


The  Paper  diaws  attention  to  the  changes  that  have  come  about 
since  the  late  Dr.  John  Hopkinson  devised  the  system  of  dividing 
the  costs  of  electric  supply  imder  fixed  and  rumiing  charges.  The 
fixed  charge  consisted  of  three  items,  interest  and  redemption  of 
capital,  certain  wages,  rents,  rates,  &c.,  and  a  proportion  of  coal. 

At  that  time,  and  for  many  years  later,  capital  charges  were 
over  50  per  cent,  of  the  total  fixed  costs.  It  was  not  worth  while 
to  distinguish  between  classes  of  consumers  with  regard  to  the 
remaining  portion  of  the  fixed  charge.  When  large  factory  loads 
developed,  important  differences  arose.  The  cost  ,  per  kilowatt 
demanded  for  capital  charges  for  factory  loads  may  be  half  that 
for  hghting.  Moreover,  the  factory  rmis  for  a  limited  number  of 
hom-s  a  week  at  definite  times,  with  a  proportional  reduction  in 
coal  per  unit. 

Since  the  war,  the  rise  in  the  price  of  coal  and  rates  of  wages  has 
altered  matters.  The  whole  capital  charges  may  be  from~25  to 
30  per  cent,  of  the  whole  fixed  charge,  instead  of  over  50  per  cent. 
Again,  the  metal-filament  lamp  has  entirely  altered  the  position 
as  regards  hghting.  Also  the  development  of  electric  powrr  in 
individual  factories  has  made  it  possible  for  such  concerns  to  install 
their  own  generating  plant.  Hence  the  time  is  ripe  to  divide  con- 
sumers into  two  groups,  in  regard  to  the  coal  and  wages  portion  of 
the  fixed  charge.  The  Paper  gives  a  practical  method  of  making 
this  distinction. 

In  the  Paper  the  author  next  reviews  the  problems  discussed 
in  Dr.  Hopkinson's  classic  Paper,  showing  in  greater  detail  how 
the  original  conclusions  have  been  modified  by  new  developments. 
He  proposes  to  divide  consumers  broadly  into  two  groups,  {a)  re- 
quiring a  supply  for  seven  days  a  week  (pubUc  lighting,  domestic 
lighting  and  some  heating,  some  power,  and  sometimes  traction 
supply),  (6)  requiring  a  supply  for  six  days  a  week  only  (practically 
all  factory  power  and  hghting  supply,  shop  lighting  and  some 
heating).  Heating  demands  in  tlie  seven-day  group  may  be  re- 
garded as  balanced  by  shop  hghting  in  the  six-day  group,  which 
simphfies  the  problem.  The  following  table  compares  typical 
present-day  conditions  with  those  in  former  years  : — 

Fixed  Charges. 


Coal      

Other  charges 
Capital    


Hopkinson 

Hypothetical 

Station . 


Per  cent. 
21 

22 
57 


Total 


100 


Actual  Case, 
1914-1915. 


Per  cent. 
23 
37 
40 


Actual  Case, 
1919-1920. 


Per  cent. 
32 
42 
26 


100 


100 


Now  that  the  costs  of  coaJ  and  wages  predominate  differences 
between  classes  of  consumers  are  important,  if  the  central  supply 
does  not  take  full  credit  for  savings  due  to  hmited  hours  of  demand, 
the  margin  of  profit  becomes  very  narrow,' in  view  of  competition 
with  private  plant.  The  factory  load  deserves  careful  study,  so 
that  campanies  may  feel  sure  of  their  ground  in  offering  sufficiently 
low  rates  to  consohdate  business  and  yet  work  profitably. 

Six  and  Seven  Days  Load. 
The  author  attacks  the  problem  by  following  Dr.  Hopkinson's 
methods  in  regard  to  a  hypothetical  station  rimning  under  present 
conditions,  assuming  a  plant  of  four  turbo-generator  sets,  each  of 
1  000  kW,  the  service  being  designed  to  meet  demands  of  800  kW 
for  hghting  and  1  600  kW  for  power.  The  whole  station  load 
factor  is  taken  as  20  per  cent.  5-4.S  lb.  of  coal  are  used  per  imit 
sold  for  power,  8-05  per  unit  sold  for  hghting.  It  is  deduced  that 
approximately  5  000  000  kWh  are  developed  for  the  six-day  group 
(power)  and  TOOOOOOkWh  for  the  seven-day  group  (hghting). 
The  percentage  of  output  to  plant  works  out  as  follows  : — 

Usual  load  factor 

Lighting     12i  per  cent.       ...       12^  per  cent. 

Power     67i  percent.       ...      23-7  percent. 

Typical  data  for  a  number  of  districts,  including  Bedford,  Derby, 
Burton-on-Trent  and  West  Ham,  are  presented.     The  ratio  of  the 

*  Abstract  of   a   Paper  read   before   the   Institution  of   Electrical 
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coal  consumed  by  the  six-day  grouj)  to  the  seven-day  group  in  these 
oases  proves  to  be  : — 

Bedford      10  1b.  to  2S-6  lb.  per  unit  sold 

Derby     10  1b.  to  25-0  lb.  per  unit  sold 

Burton-on-Trent  10  lb.  to  27-0  lb.  per  luiit  sold 

West  Ham     101b.  to  40-7  lb.  per  unit  sold 

The  author  next  considers  fixed  charges,  the  wages  increase  since 
1915  having  been  out  of  all  proportion  to  output,  and  it  is  suggested 
that  a  ratio  betwpen  the  two  groups  should  be  found  from  the 
average  of  the  foiu  years  preceding  1915,  which  can  be  appUed 
throughout  the  disturbed  years.  Here,  again,  data  on  existing 
supply  concerns  are  provided.  Data  sheets  giving  rumiing  cost 
per  iinit  for  1914-15  (0-252d.)  and  1915-16  (0-356d.),  and  values 
for  standing  charges.  The  latter  work  out  to  £17-64  and  £4-932 
per  kilowatt  demand  for  seven-day  and  six-day  groups  respectively 
in  1914-15,  and  to  £21-08  and  £5-888  in  1915-16.  Revenue  sheets 
for  both  years  are  also  tabulated.  In  1915  the  cost  of  the  various 
services  was  private  hghting  4-15d.  ;  pubhc  hghting,  l-91d.  ;  power 
and  heating,  0-907d.  ;  with  coal  at  12s.  lOd.  and  an  overall  factor 
of  19-4  p?r  cent.  The  ratio  of  prices  Is  beheved  to  be  in  accordance 
with  several  expsriences.  In  1920,  with  coal  at  32s.  9d.  and  other 
costs  in  proportion,  the  corresponding  figures  would  be  :  private 
hghting,  9-35d.  ;  pubhc  hghting,  3-72d.  ;  power  and  heating, 
l-73d. 

Suitable  Charges. 

In  the  concluding  portion  of  the  Paper,  the  author  endeavours 
to  frame  suitable  charges  for  the  six-day  and  seven-day  classes  of 
consumers.  Thus  for  the  six-day  group  the  tariff  might  inclur'e  : 
(1)  Id.  a  imit  and /or  a  shding  scale  percentage  according  to  load- 
factor  ;  (2)  a  coal  clause  {e.g.,  4d.  per  1  000  units  for  each  6d. 
variation  in  the  price  of  coal)  ;  and  (3)  a  fi.xed-charge  clause,  a 
shding  scale  per  1  000  miits,  according  to  load  factor  for  each  6d. 
variation  in  the  price  of  coal  per  ton. 

The  total  rate  should  not  exceed  3d.  a  unit. 

The  author  finally  siunmai-ises  his  conclusions  as  follows  : — 

(1)  It  has  been  sho-mi  by  a  hypothetical  case  and  by  actual 
figures  that  there  is  a  substantial  difference  in  the  cost  of  supply 
depending  on  the  degree  of  readiness  to  meet  the  demand. 

(2)  It  has  been  sho-mi  that  there  is  a  substantial  difference  in 
capital  charges  to  supply  different  classes  of  consumers. 

(3)  A  method  has  been  shown  by  which  consumers  may  be 
segregated  to  satisfy  (1)  and  (2)  within  reasonable  hmits. 

(4)  A  system  of  analysis  has  been  sho-mi,  making  it  possible  to 
produce  systematically  revenue  accoimt  sheets,  year  by  year,  in- 
dicating the  profits  and  losses  on  the  several  ser%'ices. 

(5)  Protective  clauses,  coal  and  "  fixed  charges,"  have  been 
reviewed  and  discussed. 


The    Institute  of   Physics. 


On  Wednesday,  April  27,  the  inaugm-al  meeting  of  the  Institute 
OF  Pbysics  took  place  at  the  Institution  of  Civil  Engineers,  and 
addresses  were  delivered  by  Sir  J.  J.  Thomson,  O.M.,  P.R.S.,  the 
prospective  President  of  the  Institute,  and  the  Right  Hon.  A.  J. 
Balfour,  O.M.,  F.R.S. 

Sir  Richard  Glazebkook,  who  presided,  said  it  took  some  time, 
in  the  early  stages  of  the  war,  to  convince  the  Government  and 
those  responsible  of  the  assistance  that  physics  could  give  to  the 
nation  in  its  time  of  trial,  but  in  the  end  that  was  done  and  they  now 
reahsed  how  fully  physics  and  physicists  were  necessary  and  how 
fully  they  assisted  in  the  work  that  was  undertaken.  It  seemed 
necessary  to  some  of  those  who  thought  about  the  matter  that  there 
should  be  an  Institution  to  do  for  the  physicist  what  was  done  by 
the  great  Institution  in  whose  room  they  were  now  meeting  for 
the  profession  of  the  engineer,  and  so  a  few  physicists,  representing 
the  Physical  Society,  the  Optical  Society,  and  the  Faraday  Society, 
came  together  in  1918  and  devised  a  scheme  for  the  foundation  of  an 
Institute  of  Physics.  Yeomair  work  was  done  by  the  gentleman 
first  responsible  for  the  organisation  of  the  Institute,  including 
Prof.  Lees,  Prof.  Porter,  Dr.  Eccles,  Mr.  Cooper  and  others.  Already 
about  300  gentlemen  and  ladies  had  become  members  and  they 
welcomed  there  that  evening  one  Honorary  Member,  Sh  J.  J. 
Thomson,  who  had  allowed  himself  to  be  nominated  as  President 
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of  the  Institute  niid  would,  no  doubt,   be  cloctcd  at  tlie  annual 
meeting  a  month  hence. 

1'rogrkss  of  Physics. 
Sir  J.  J.  Thomson  said  the  Institute  had  bee<inie  necessary  because; 
there  were  now  no  inconsiderable  number  of  men  and  women  earning 
a  livelihood  as  physicists,  and  he  estimated  the  jKitcntial  members 
in  the  Kingdom,  possessing  the  necessary  qualilieations,  at  between 
800  and  1  OOO.     Tt  was  only  lately  that  the  need  for  an  Institute  of 
Physics  had  become  acute  in  consequence  of  the  establishment  of 
research  institutes,  and  in  the  National  Physical  Laboratory  and  the 
National  Ser\iees  there  were  physicists  who  had  no  direct  repre- 
sentation.    He  remarked  that  in  a  few  months  he  would  have  been 
for  50   years    a  8t\ident  of   jihysies,    and  he    went  on  to   contrast 
with  the  present  time  the  nunib(-rs  and  size  of  physical  laboratories, 
the  cost  of  equipment,  the  number  of  instruments  available  and  the 
numl)er  of  students  50  years  ago.     The  estimate  for  the  equipment 
of  the  Cavendish  Laboratory,  for  instance,  was  only  i'fi  300.     At 
that  time  the  positions  open  to  physicists  were  a  few  badly  professor- 
ships and  worse  paid  masterships  in  public  schools,  and  the  only 
people  who  then  made  iihysica  their  profession  were  those  enthusiasts 
to  whom  the  delight  of  research  far  more  than  eomjiensated  for  the 
smallness  of  their  salaries.     That   inducement  was  a  potent  one, 
because  it  attracted  to   physics  men    like  Kelvin,  Stokes,  Maxwell, 
Crookes,  Balfour  Stewart,  Osborne  Reynolds,  and  others  of  similar 
caUbro  who  did  great  work.     In  those  daj's  there  were  few  instru- 
ments, and  fewer  students  wishing  to  use  them,  but  now  the  number 
of  students  had  multiplied  by  a  still  higher  factor  than  the  instru- 
ments, and  a  director  of  a  laboratory  had  to  exercise  some  of  the 
fimctions  of  a  League  of  Nations,  who  had  to  kee])  the  peace,  he  was 
going  to  say,  between  belligerents.    A  physical  laboratory  then  was 
a  rare  thing,  but  now  there  was  hardly  a  resjx-ctable  secondary 
School  without  one.     One  satisfactory  feature  of  the  present  time 
was  the    increased    belief    in    the    use  of    physics  to    oiu-    various 
industries.     Some  large    firms    had   their  own    laboratories,    but 
there    was   still    need    for     the    physicist    in    the    work    itself — 
for  scientitic  supervision  of  the  process  when  it  got  to  the  scale  in 
which  articles  were  raanufactwed  in  large  quantities.     He  thought 
the  demand  for  physisicts  was  far  in  excess  of  the  supply  and  there 
was  every  possibihty  of  that  continuing.     A  Commission  of  which 
he  was  president  went  into  the  question  of  how  many  men  in  the 
universities  took  first  or  second-class  honours  in  science,  and  came 
to  tlie  conclusion  that  at  that  date  (in  1916)  the  number  was  less 
than  500,  including  engineers,  chemists  and  medical  men  who  took 
tripos  in  some  biological  subject. 

Need  of  Support  for  EesejVkch. 
To  increase  the  output  of  physicists  was  somewhat  diflieult. 
Lately,  thanlis  to  the  Advisory  Committee  on  Scientitic  and  Indust- 
rial Research,  he  thought  the  circumstances  had  materially  im- 
proved. That  Committee,  on  which  he  had  the  honour  to  sit, 
awarded  grants  for  students  in  training  which  provided  the  expenses 
for  a  year  s  training  in  research.  In  the  last  12  months  37  of  those 
gi-ants  had  been  made.  Research  was  not  only  expensive  for  the 
student,  but  also  for  the  University — the  increase  in  the  cost  of 
apparatus  was  horrible.  But  he  thought  it  had  been  met  by  recog- 
nising that  research  was  as  much  a  function  of  the  University  as 
education,  and  that  the  grants  made  to  Universities  should  be  made 
on  that  principle.  Thanks  to  the  generosity  of  the  Government 
and  of  private  individuals  much  more  money  was  now  available 


for  research  than  had  ever  Ixien  the  ca«e  before.  The  result  of  that 
was  that  the  oiitput  of  scientific  work  had  been  enormously  in- 
creased. According  to  "'  Biedermann's  Beiblatter,"  there  were  400 
Papers  on  physics  jnoduccd  in  the  whole  woild  in  1873,  wheicas 
in  the  last  year  before  the  war  the;  number  had  increased  to  2  700. 
With  all  the  develojiment  of  physics,  stimulate  d  ]Krhaps  by  tlie  needs 
of  our  indu.stri(s,  he  saw  no  disposition  to  neglect  or  undervalue 
pure  science,  which  was  undertaken  without  any  thought  of  an 
industrial  application.  Apart  from  its  industrial  a])pUcations,  the 
increase  of  pure  research  was  deserving  of  encouragement.  If  it 
did  not  yield  a  material  harvest,  it  woiild  yield  an  intellectual  one, 
and  he  thought  the  inci-ease  in  our  intellectual  pleasure  derived  from 
our  increased  grasp  of  the  ordei'  and  miity  that  ran  through  Nature 
was  to  many  minds  a  h'gher  reward  than  increased  comfort  or 
convenience. 

Reseap.ch  Organisation. 
Mr.  A.  J.  Balfour  said  he  was  deeply  gratiiied  at  having  an  ojjjwr- 
tunity  of  taking  part  in  that  meeting,  although  he  was  not  easy  to  say 
what  liis  special  title  was  to  address  such  a  gathering.     He  wished 
he  could  say  that  he  had  an  ins])iring  effect  upon  the  Council  on 
Scientitic  and  Industrial  Research,  of  which  he  was  Plesident.     The 
public  luiew  little  about  their  work — the  public  very  seldom  knew 
much  about  the  things  which  most  deeply  concerned  them.     When 
he  saw  great  indiLstrial  disputes  going  on  about  the  distribution  of 
the  results  of  indiustry  he  could  not  help  thinking,  "  Why  do  you  not 
devote  half  the  energy  and  half  tlu;  amount  of  money  involved  to 
increasing  the  power  of  man  over  Nature,  which  would  increase  the 
total  result  wliich  has  to  be  divided  amongst  the  members  of  the 
community,  instead  of  devoting  all  your  energies  to  saying  how  the 
relatively  petty  amoimt  we  produce  is  to  be  divided  an\ongst  the 
producers."     The  mere  expenditure  of  money,  the  mere  growth  of 
laboratories  or  the  multipHcity  of  students  would  not  of  tnemselves  - 
bring  to  matmity  some  gi-eat  discovery,  but  organisation  and  money 
were  required  if  gi'cat  discoveries  were  to  be  encouraged  and  bring 
admirable  fruits  to  luiowledge  and  industry.     It  was  a  grief  to  him 
that  the  Treasury  was  compelled  to  cut  down  the  sum  at  its  disjMsal 
for  the  aid  of  scientific  and  industrial  research.     No  money  was  better 
spent  than  money  spent  for  that  purpose.     Both  Edinburgh  and 
Cambridge  Universities,  of  both  of  which  he  happened  to  be  Chan- 
cellor, were  groaning  imder  this  disability.     It  arose  from  the  fact 
that  they  had  done  so  much  and  meant  to  do  so  much  in  the  f  utiu-e 
in  comiection  with  science,  and  not  least  physics,  that  it  was  impos- 
sible to  carry  on  the  work  as  it  ought  to  be  can-ied  on  without  more 
assistance  than  an  impoverished  state  coidd  easily  give  or  than 
wealthy  men  in  the  community  seemed  prepared  to  give.     He  was 
surprised  that  the  imagination  of  those  magnates  was  not  stimulated 
by  the  idea  that  they  could  actually  add  to  the  wealth  of  the  whole 
world    by   encouraging   industrial    research.     There    was    nothing 
selfish  or  narrow  about  the  residts  of  physical  knowledge.     They 
were  a  gift  to  aU  mankind.     The  reasons  why  men  who  did  not  lack 
the  S])irit  of  UberaUty  nor  the  means  of  exercising  it  did  not  do  more 
was  due,  he  thought,  to  a  misapprehension  of  the  real  facts  of  the 
case,  and  to  that  fatal  desire  to  see  an  immediate  result  of  any  effort 
that  might  be  made.     The  hojie  for  the  world  was  that  the  growth  of 
science  and  invention  woidd  give  comfort  and  leisure  where  at  present 
discomfort  and  labom-  were  the  only  means  of  producing  an  article. 
That  was  all  based  upon  the  work  of  men  who  were  engaged  as  they 
were  in  probing  to  the  bottom  the  secrets  of  Nature. 


Carrier  Current  Telephony  and  Telegraphy.* 

Bj-    E.     n.     COLPITTS  .'nnd     O.     1{.     Bt ACKWlil-L. 

{Concluded  frrmi  -page  487.]. 
LrsE-BALiixctNO  for  Two-way  Operation.  Bend,  Indiana,  making  the  average  nimiber  per  circuit  about  six  per 

The  general  problem  of  line  balancing  is  much  the  same  as  with      mile.     Inasmuch  as  these  circuits  are  adjacent  pairs  on  the  line,  the 
balancing  at  ordinary  frequencies   for  telephone  repeaters.     The      exposure  between  them  is  the  maximum  possible, 
original  contains  brief  notes  on  one  or  two  special  features  occmring 
in  carrier  systems.     A  tyjjical  arrangement  is  shown  in  Kig.ll. 

Interference  Between  Circuits — ^Transpositions. 

The  transpositions  existing  in  open-wire  telephone  circuits  are 
generally  inadequate  to  balance  the  circuits  suflicicntly  accurately   -S' 
for  the  higlicr  frequencies  of  carrier  transmission. 

Fig.  12  shows  the  values  of  interference  at  different  frequencies 
between  two  paii-s  of  wires  which  are  adjacent  on  the  cross-arm. 
Cui've  A  shows  tjrpical  values  for  circuits  as  measured  with  the 
ordinary  telephone  transpositions  in  them.  Curve  B  indicates  the 
great  reduction  made  in  the  cross-talk  by  inserting  transpositions 
in  both  of  two  circuits  extending  between  Toledo,  Ohio,  and  South  ^-^^^^  ^^^.^^  ^^^^^^  ^^pl„y  ^j^^  ^^^^  frequencies  for  trans- 

♦Abstract  of  a  Paper  presented  at  the   1921  Midwinter  Convention       mission  in  the  two  directions,  it  would  not  be  practicable  to  operate 
of  tlie  American  Institute  of  Electrical  Engineers.  systems  on  all  the  pairs  of  a  hne,  since  the  number  of  transpositions 
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required  would  Be  prohibitively  large.  In  fact,  in  a  lead  carrying 
a  considerable  number  of  circuits,  the  transpositions  would  have  to 
be  more  closely  spaced  than  are  the  poles  under  present  standard 
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construction.  It  is  possible,  however,  to  reduce  greatly  the  efiect  of 
interference  between  circuits,  by  employing  systems  using  different 
frequencies  in  the  two  directions,  and  arranging  so  that  all  the 
systems  employ  the  same  range  of  frequencies  in  each  direction. 


OSCILLATOR 


Noise  Interference. 
As  the  frequencies  used  in  carrier  systems  are  considerably  higher 
than  the  harmonics  which  are  generally  present  in  power  systems, 
these  circuits  are  less  subject  to  noise  from  power  inierference  than 
are  the  ordinary  telephone  circuits.  They  are  not  free  from  such 
interference,  however,  since  high  frequencies  may  be  set  up  in 
power  systems  by  the  charging  of  lightning  protectors,  switching, 
&c.  Since  the  circuits  cannot  in  general  be  as  well  balanced  to 
earth  at  carrier  frequencies  as  at  ordinary  telephone  frequencies, 
the  carrier  channels  have  sho'mi  a  certain  amount  of  interference 
from  atmospheric  electrical  effects- — that  is,  so-called  static.  Some 
interference  has  also  been  experienced  from  high-power  long-distance 
radio  systems,  which  are  now  employing  frequencies  within  the  same 
range. 

LrNE-MEASTJRINO   APPARATUS. 

Methods  and  apparatus  for  making  measurements  on  lines  at  the 
working  frequencies  have  been  developed.  Photographs  of  portable 
test  sets  are  given  in  the  original.  Attenuation  measurements  on 
lines  up  to  250  miles  have  been  carried  out  by  the  use  of  thermo- 


Fio.  13. 

This  reduces,  of  course,  the  number  of  two-way  channels  which  may 
be  obtained  per  pair.  It  is  not  certain,  however,  that  even  -"dth  this 
arrangement  of  carrier  systems  it  would  be  economical  .o  apply 
carrier  to  all  pairs  of  a  pole  hne. 


Fig.  14. 

couple  meters  and  oscillators  having  an  output  of  50  niA  at  fre-' 
quencies  from  100  cycles  to  50  000  cycles.  For  longer  circuits 
comparison  methods  using  a  sensitive  ampUfier  detector  have  been 
used.  Impedance  measurements  are  made  with  a  high-frequency 
bridge  of  the  difierential  transformer  type.  The  circuit  of  oscillator, 
bridge  and  detector  is  shown  in  Fig.  13. 

COMMEECIAL   APPARATUS   AND    InSTALL.\TIONS. 

Under  the  section  of  commercial  apparatus  and  installations 
descriptions  are  given  of  the  three  distinct  types  of  multiplex  carrier 
systems  in  commercial  use,  as  follows  ; — 

1.  A  carrier-telephone  system  in  which  the  carrier  is  transmitted. 

2.  A  carrier-telephone  system  in  which  the  carrier  is  suppressed. 

3.  A  carrier-telegraph  system. 

Space  permits  a  detailed  abstract  of  only  one  of  these  ;  the  second 
is  probably  the  most  representative  and  interesting.  The  original 
Paper  contains  descriptions  and  illustrations  in  similar  detail  of  the 
first  and  third. 

Carrier  Telephone  System  with  Suppressed  Carrier. 
Fig.  15  is  a  circuit  diagram  of  one  terminal  of  one  two-way  channel, 
together   with   the    common   carrier-supply   circuits.     The   trans- 
mission circuits  are  indicated  by  heavy  lines   while  the  hght  lines 
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sliou-  (he  (■arri('i'-sii[jj)ly  mul  the  signalling.  The  system  indieatt'd 
is  one  designed  to  use  the  same  earrier  frequency  for  l)oth  directions 
of  n  two-way  conversation,  'rherefore,  tlie  harmonic  generator  is 
shown  a.s  fee^ling  through  the  same  selective  circuit  and  harmonic 
am])htier  into  the  nioduhitor  .1/  and  the  demodulator  DM.  The 
hariuonie  generator  is  su|i|ilie(l   with   the   liase  freijucney  froni  the 


aiiiplilier  TA  jirevc-ii(s  the  latter  from  heing  overloaded  hy  the 
voice  currents  in  the  output  of  the  modulator.  The  balanced 
demodulator  Dil  serves  to  prevent  the  transmission  of  the  local 
earrier  hatk  over  the  line.  The  carrier-supply  ajiparatiLs  shown, 
including  the  harmonic  generator,  ia  that  used  at  the  controlling 
station.     At   th(^   distant  station   the    arrangement  is   modified   to 
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oscillator,  and  in  addition  to  supplying  the  harmonic*  also  supplies 
the  base-frequency  to  the  terminals  of  the  base-frequency  amplifier, 
^^•hich  selectively  amplities  this  frequency  and  supplies  it  to  the  line 
as  shown.  In  the  tran.'jniission  circuit  it  will  be  noted  that  in  addi- 
tion to  the  lialanced  luodulator  M,  already  described,  a  push-pull 
amplifier  TA  is  used  to  increase  the  volume  of  side-band  ciurent 
transmitted.     The  high-pass  filter  between  the  modulator  jl/  and 


provide  for  amplifying  the  base  frequency  received  from  the  incom- 
ing canier  line,  and  supplying  it  to  a  harmonic  generator  which 
s\ipplies  the  various  frequencies  through  the  amplifier  to  the  modu- 
lators and  demodulators  associated  with  each  channel. 

The  apparatus  for  this  system  has  been  mounted  on  unit  racks  of 
self-supporting  tyj)e.  One  such  imit  holds  the  sending  apparatus 
for  one  channel  and  another  the  receiving  appaiatus.     Ap  iUustra- 
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tion  of  these  is  shown  in  Fig.  14.  Apparatus  such  as  tubes  and 
potentiometers  is  located  with  convenient  accessibihty,  and  the 
space  below  is  used  for  filters,  condensers  and  other  apparatus, 
which  requires  practically  no  attention  or  adjustment.  Similar 
racks  are  used  for  the  base -frequency  oscillator  and  harmonic  gene- 
rator, the  harmonic  ampUfiers,  the  testing  circuits  and  the  auxihary 
low-frequency  apparat»s. 


Fui.   17. 

This  type  of  apparatus  is  employed,  for  example,  in  the  Harris- 
burg-Chicago  system,  the  circuits  of  which  aie  extended  into  New 
York  as  voice-frequency  circuits  in  order  to  provide  New  York 
Chicago  service.  This  system  spans  a  somewhat  greater  distance 
than  the  Harrisburg-Detroit,  and  includes  four  intermediate  carrier 
repeater  stations.  Pig.  16  shows  diagrammaticaUy  the  layout  of  the 
whole  system.  For  insurance  of  service  a  second  set  of  line  wires 
is  arranged  for  carrier  operation  as  illustrated.  Because  each  carrier 
circuit  in  this  system  employs  the  same  carrier  frequency  for  trans- 
mission in  the  two  directions,  greater  care  was  taken  to  make  the 
Mnes  of  uniform  impedance  and  to  simulate  them  with  their  asso- 
ciated balancing  networks. 

In  the  Harrisburg-Pittsbiu-g  section  this  system  is  operated  over 
the  same  jjole  hne  as  is  the  one  previously  described,  and  also  with  a 
multiplex  carrier  telegraph,  later  referred  to.  This  has  required  a 
special  transposing  of  the  line  Mires  between  these  two  points. 

The  appearance  of  the  apparatus  at  the  terminal  offices  is  shown 
by  Fig.  17,  which  is  that  located  at  the  Chicago  terminal.  In  the 
centre  of  the  group  of  panels  is  seen  the  test  panel,  by  means  of  which 
the  routine  maintenance  tests  of  the  apparatus  and  lines  are  made. 

General  Considerations. — An  important  aspect  of  the  carrier 
developments  described  above  is  that  they  have  placed  the  art  upon 
a  quantitative  basis  and  enabled  carrier  installations  to  be  engineered 
and  put  into  operation  in  much  the  same  way  as  is  done  for  regular 
repeater  telephone  circuits.  The  transmission  layout  of  the  system 
is  determined  from  a  consideration  of  data  on  line  characteristics 
and  from  the  characteristics  of  the  apparatus.  In  carrying  out  an 
installation,  a  certain  amount  of  preparatory  work  must  usually 
be  done  on  the  lines,  including  particularly  the  loading  of  inter- 
mediate sections  of  cable  and  transposition  work.  In  the  offices, 
the  apparatus  is  installed  in  much  the  same  way  as  are  the  more 
usual  forms  of  telephone  equipment,  taking  certain  precautions, 
however,  to  minimise  the  lengths  of  office  wiring  included  in  the  high- 
frequency  circuits,  and  to  avoid  cross-talk  in  the  wiring  intercon- 
necting the  individual  apparatus-units.  The  battery  &jpply-ciu-- 
rents  for  the  vacuum  tubes  are  usually  furnished  from  the  existing 
24- volt  telephone  batteries  and  120-volt  Morse  batteries. 

the  grade  of  service  given  Ijy  carrier  circuits,  both  telephone 
and  telegraph,  is  as  a  rule  quite  up  to  the  high  standards  whicli 
prevail  for  the  long-distance  circuits  of  the  BeU  plant.     Not  only 


is  it  possible  to  deliver  the  volume  of  transmission  necessary  for 
enabhng  the  carrier  circuits  to  be  greatly  extended  by  the  addition 
of  ordinary  circuits  at  the  ends,  but  also  the  naturalness  and  intel- 
hgibility  of  transmission  is  preserved  to  a  very  satisfactory  degree. 

The  carrier  telephone  chaimels  are  terminated  in  the  long-distance 
switchboards  in  the  usual  way,  as,  for  example,  at  New  York  and 
Chicago  for  the  Harrisburg-Chicago  system  described  above  ;  and 
connections  are  put  up  by  the  long-distance 
operators,  using  the  regular  toUcords.  Infact, 
to  the  operators  such  circuits  are  indistinguish- 
able from  the  regular  long-distance  repeatered 
circuits.  The  operator  rings  at  the  terminals 
of  the  connecting  circuits  in  the  standard 
manner,  and  the  signals  are  automatically  re- 
layed over  the  carrier -telephone  channel  as 
indicated  in  the  circuit  diagrams  above,  so 
that  each  carrier-telephone  channel  is  provided 
from  end  to  end  with  its  own  signalhng  chaimel. 
The  satisfactory  working  out  of  such  opera- 
ting features  as  these  has  been  of  much  im- 
portance in  completing  the  commercial  useful- 
ness of  can-ier-telephone  systems.  The  tech- 
nique involved  in  the  art  is  so  fascinating  that 
one  may  readily  lose  sight  of  the  more  practical 
matter  of  costs ;  but  to  the  engineer  the 
economics  of  the  situation  are  all  important, 
for  it  avails  nothing  if  it  is  not  possible  to 
accomplish  by  the  new  method  the  same,  or 
better,  results  than  were  obtainable  with  the 
old,  at  no  greater  cost.  Carrier -telephone 
systems — at  least  in  the  present  state  of  the 
art — are  economical  in  a  general  pubhc  ser- 
vice coinmimieation  system  only  for  use  over 
relatively  long  distances.  Of  coiu-se,  whether 
carrier  can  be  justified  in  any  given  case 
depends  upon  factors  pecuUar  to  that  case  ; 
in  some  instances,  for  example,  it  may  not 
be  physically  possible  to  provide  additional 
wires  over  a  given  toll -line  or  cable  route,  _ 
in  which  case  the  relatively  high  apparatus 
costs  may  be  easly  justified.  The  carrier- 
telegraph  system  is  also  essentially  a  long-dis- 
tance proposition,  although  it  is  sometimes  possible  to  warrant  its 
use  for  distances  somewhat  shorter  than  in  the  case  of  telephone 
systems. 


I.E.E.    Summer   Meeting. 


We  have  received  a  full  programme  of  the  summer  meeting  of  the 
Institution  of  Ek^ctrical  Engineers  which  is  to  be  held  in  Scotland 
from  .lune  7  to  10  next. 

The  meeting  will  open  with  a  Paper  on  the  Dahnarnock  generating 
station  of  the  Glasgow  Corporation  which  \vill  be  read  by  Mr.  R.  B. 
Mitcliell  at  the  Royal  Technical  College,  and  a  visit  to  the  station 
itself  will  follow.  At  this  meeting  the  Lord  Provost  of  Glasgow  and 
members  of  the  Town  Council  will  extend  a  welcome  to  the  visitors. 
Subsequently  a  lunch  will  be  held  at  the  Municipal  Buildings  by 
invitation  of  the  Glasgow  Coiporation  and  in  the  afternoon  visits 
will  be  paid  to  Messrs.  John  Brown  &  Company's  shipyard  at  Clyde 
Bank,  the  Clyde  Mills  power  station  of  the  Clyde  Valley  Electrical 
Power  Company  and  to  other  works,  while  an  excursion  by  road  to 
some  of  the  Glasgow  Corporation  reservoirs  will  also  be  made.  In 
the  evening  there  will  be  a  reception  and  informal  dance  at  the 
Municipal  Buildings.  Glasgow.  There  will  be  a  Meeting  at  the  Royal 
Technical  College,  on  the  Wednesday  morning  wlien  a  Paper  will  be 
read  on  "  Hydro  Electric  Resources  of  the  Scottish  Highlands," 
by  Prof.  Magnus  Maclean.  In  the  afternoon  of  that  day  a  visit  will 
be  paid  to  Messrs.  Babcock  &  Wilcox  works  at  Renfrew,  the  journey 
being  made  by  steamer.  After  the  visit  the  party  will  proceed  on 
an  excursion  on  the  Firth  of  Clyde  by  invitation  of  Messrs.  Babcock 
&  Wilcox,  tea  and  dinner  being  served  on  board  the  steamer.  On 
Thursday  the  party  will  leave  Glasgow  by  special  train  for  Fort 
William,  where  the  night  will  be  spent,  and  on  the  Friday  they  will 
pioceed  by  steamer  to  Kinlochleven  wliere  they  will  \isit  the  works 
of  the  British  Aluminium  Company  and  will  be  entertained  to  lunch 
by  the  company.  In  the  afternoon  it  \\-ill  proceed  by  steamer  to 
Oban  where  the  meeting  will  terminate. 

We  understand  that  up  to  the  present  288  notifications  of  inten- 
tion to  attend  have  been  received,  including  87  ladies. 
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Eiigiiieeriiig   in    Russia. 


At  the  informal  meeting  of  tlie  Institution  of  Elictiical  KngineoiK 
licld  on  April  25,  Mr.  .1.  F.  .Vvii.A  was  in  tlie  chair  and  a  discussion 
was  o|)cncd  by  Mr.  ('.  L.  Li)>man  on  "  Knf;in<M  linn  in  Iviissia." 
The  mcotini;;  was  not  as  well  attended  as  usual  and  was  the  last  of 
the  session.     Tlie  meetings  will  be  rcsunietl  at  tlie  end  of  October. 

The  t'HAiRMAN  appealed  for  early  notitieation  of  subjects  for 
I'apers  oflercd  for  ne.\t  session. 

Mr.  Lii'MAN  commenced  by  staling  that  for  the  lime  being  the 
Soviet  (iovernment  was  the  only  possible  (iovernnicnt  capable  of 
maintaining  public  order.  The  roots  of  Bolshevism  had  gone  so 
<leep  thai  to  extirpate  the  system  hurriedly  would  only  increase  the 
industrial  chaos.  Now  tlie  Soviets  had  been  able  to  turn  from 
pieiiarations  for  war,  internal  and  external,  to  ambitious  schemes 
for  the  mobilisation  of  town  and  village  in  the  jicaceful  re-cstablish- 
nient  of  industry  and  the  engineering  industry  in  jiarticular. 

.\  body  called  the  Eighth  All  Kus.sian  Congress  of  Soviets  had 
planned  thi.s  reconstruction.  This  Congiess  decided  to  start  with 
the  electrification  of  the  most  important  industrial  regions  and, 
firstly,  the  coal-mining  and  metallurgical  industries  of  the  Siberian 
Ural,  Moscow  and  Donetz  regions.  It  was  anticipated  that  during 
1!>21  the  Donetz  basin  alone  would  yield  8  million  tons  of  coal  and 
.360  t)()()  tons  of  pig  iron.  The  general  destitution  and  the  dearth  of 
engineering  materials  had  not  permitted  progress  much  beyond  the 
excavating  and  layout  stage,  but  considerable  pioneer  work  had 
resulted.  A  hydro-elect rie  scheme,  the  Kashir  generating  station, 
to  supply  Moscow  and  a  number  of  adjacent  counties,  was  being 
rushed  forward  day  and  night,  for  it  wa.s  decreed  that  all  factories 
in  Moscow  would  use  electric  power. 

A  temporary  district  station  on  the  Shatour  Marshes  was  helping 
the  Bogorodsky  transmission  station  to  illuminate  Moscow.  The 
electric  station  at  Suilakovak  \\'orks  had  been  restored  and  the 
Works  at  Tula  were  receiving  the  rec^uired  power.  Seven  industnal 
districts  of  the  Moscow  Basin  were  shortly  to  receive  electricity 
from  the  Shatour  and  other  stations  with  the  object  of  obtaining 
1  (10(1  (100  tons  of  coal  per  annum. 

In  the  IVtrograd  district  electrification  was  being  carried  out  at 
an  intensified  pace;  the  Ontkin  Works  were  being  reconstructed 
and  a  new'  station  oommcmced  on  the  V'iazen  Marshes.  On  the 
River  Svir  (the  Svir  Volkhov  Station)  a  huge  hyibo-electric  plant 
was  in  hand  for  the  supply  of  the  northern  districts  of  the  capital. 
Simultaneously  dredging  of  the  Svir  was  going  on  under  the 
Mariinsky  water-way  project  of  connecting  the  Volga  with  the 
Baltic.  In  the  Donetz  Basin  the  electricity  works  reduced  to  a 
deplorable  state  in  the  fighting  with  Denekin  weie  already  recovering, 
and  at  the  end  of  February  last  .'iO  stations,  with  a  total  energy  of 
HH)  000  kW,  were  working  in  three  of  the  chief  districts,  while 
li  000  motors  of  122  240  total  horse-power  had  been  repaired  and 
put  to  use.  In  the  Kizelovsk  coal  district  in  the  Ural  great  efforts 
were  being  made  to  finish  the  electricity  works  by  18  months  hence. 

Xor  was  it  only  industrially  that  electiification  went  on.  Thousands 
of  cottages  were  receiving  light,  and  in  the  Kieflf  district  the  workers" 
riuarters  were  lighted  free  of  charge  (!). 

Mr.  Lipinan  is  a  young  Russian,  himself  a  victim  of  the  present 
regime,  but  his  outline  of  these  projects  of  reconstruction  tempted 


him  to  forget  the  disastci-  Bolshevism  has  encompassed.  The 
subsequent  discussion  soon  showed  much  of  the  regeneration  he 
had  spoken  of  was  still  in  the  elementary  stage. 

Mr.  Avii.A,  in  opening  the  discussion,  admired  Mr.  Lipman's 
optimism  in  looking  to  a  Russia  alive  with  electric  transmission 
and  trans))ort,  while  we  in  Knglaml  had  such  difiiculties  with  a 
dense  population  to  ju.stify  such  o]jcrations.  lie  thought  Mr.  Lip- 
man's  address  must  have  increased  the  interest  in  Russia  of  all 
j)iesent. 

Mr.  H.  K.  Crdwcroft,  who  sjiokc  with  some  recent  years  experience 
of  residence  in  Russia,  told  of  the  (Jernian  hold  in  jire- war  days  on 
Russian  engineering  trade,  especially  in  the  Baltic  Provinces,  where 
the  business  correspondence  might  be  conducted  in  German,  and  the 
rules  and  specifications  were  simi)ly  translations  from  German.  He 
asked  when  might  traders  interest  (liemselves  in  Russia,  and  what 
were  the  credit  arrangements  the  Soviet  Government  offers. 

Mr.  F.  PooLEY  regretted  the  meeting  did  not  include  some  of  the 
technical  men  who  generally  attended.  He  pointed  out  that  all  were 
concerned  in  the  enormous  demands  for  engineering  goods  that 
would  result  when  a  reliable  (Government  could  jiut  Russia's  materials 
into  circulation.  His  transactions  with  Russian  engineers  had  led  him 
to  think  that  their  specifications  were  designed  to  hamper  the  English 
maker,  and  for  the  advantage  of  the  (Jernian. 

Other  speakers,  Messrs.  A.  H.  Allen,  W.  G.  LaiED,  W.  E.  Rooers, 
E.  L.  Webb,  A.  E.  Eason.  W.  L.  Wheford,  B.  E.  Walker  and  H. 
Whitgift  asked  for  information  on  the  engineering  and  money 
standards,  and  of  the  demand  for  and  status  of  engineers. 

Major  R.  Grierson  asked  if  there  were  now  electricity  acts  equi- 
valent to  our  authorisations  to  supply,  and  any  considered  scheme 
for  linking  up.  Ho  also  wondered  if  the  Russian  had  done  years  of 
excavating  \vith,  say,  two  years  more  in  which  to  erect  and  complete 
his  stations,  and  had  finally  to  light  the  areas  free  (vide  Kieff),  he 
would  show  a  profit  by  Bolshevist  finance.  He  thought  it  desirable 
to  get  young  Russians  into  English  works  t  hat  they  might  return  home 
with  the  correct  bias. 

Mr.  Crowcroft,  speaking  a  second  time,  .-^aid  he  did  not  think  there 
was  such  entire  dearth  of  skilled  labour  in  I{ussia  as  was  supposed, 
he  had  seen  thoroughly  sound  jobs  carried  out  entirely  by  Russians. 
The  Russian  engineer  was  often  extremely  well  trained,  but  frequently 
was  too  theoretical.  There  were  no  facilities  at  home  for  study,  and 
he  generally  went  to  Germany,  hence  his  bias  for  German  methods 
and  standards.  Russian  electrical  standards  were  largely  the 
Deutschen  Verbundforschriften  standards,  which  were  so  much 
more  elastic  than  our  I.E.E.  standaids-^-still  he  was  comanoed  our 
first-class  materials  will  yet  find  a  market  in  Russia. 

Mr.  Lipman,  in  reply,  told  of  the  disabilities  of  the  native  engineer 
and  the  compulsion  of  going  abroad  to  learn.  Germany  by  her 
proximity  has  received  most  students,  and  had  naturally  benefited. 
Further  the  German  was  more  complacent  and  was  ready  to  give 
long  credits  but  he  did  not  believe  the  German  influence  would  hold 
in  the  future.  The  trading  agreement  with  Russia  has  been  signed, 
and  he  appealed  for  sympathy  with  the  only  possible  Government. 
He  believed  that  things  would  right  themselves,  and  that  the  Russian 
eventually  will  honestly  meet  all  his  obligations. 


A  Compendium  of  Electrical  Knowledge.' 


Bj-    W.    R.    COOPER. 


It  is  about  ten  yeara  since  the  last  edition  of  this  work  appeared, 
and  during  the  intci'val  the  advance  in  certain  direcjtions  has  been 
considerable.  Thus  a  good  deal  of  revision  has  been  necessary,  and 
is  in  fact  at  once  evident.  Even  the  title  has  passed  through  the 
process  of  transumption,  for  it  has  now  become  "  Modern  Electrical 
Engineering,"  which  certainly  will  appeal  rather  more  readily  than 
"  Modern  Electric  Practice."  'J'he  authors  of  individual  articles 
are  mostly  different,  and  what  is  rather  curious,  they  are  much  less 
numerous  than  in  the  previous  edition.  Tins  drastic  change  may 
be  an  advantage,  but  it  has  the  effect  of  producing  a  new  work 
rather  than  a  new  edition.  This  view,  however,  is  not  wholly 
justified  by  further  perusal. 

The  firat  sections  are  on  electric  mcassuremeiits  and  they  remain 
very  much  as  they  were  in  the  presious  edition,  but  are  now  attri- 
buted to  Mr.  D.  J.  Mackellar,  instead  of  to  Dr.  A.  Hay  and  Prof. 
E.  W.  Marchant.     Here  and  there  we  notice  some  additions,  as,  for 

*  ■"  Modern  Electriciil  Engineering."  Edited  by  Magnus  Maclean, 
M.A.,  D.Sc.  Third  edition.  In  six  volumes.  (Loudon  :  The  Gresbam 
Publishing  Goa'pai>y.)     12s  I'd  i>et  a  volume. 


example,  in  dealing  with  supply  meters,  and  there  is  a  certain  amount 
of  general  alteration,  but  we  doubt  if  this  is  sufficient  justification 
for  the  obliteration  of  the  original  autho'rs.  This,  however,  seems 
to  be  the  method  frequently  adopted  in  these  volumes.  The  curious 
feature  of  having  a  short  chapter  on  primary  batteries  in  the  midst 
of  electrical  measurements  remains.  This  chapter  has  been  brought 
up  to  date,  but  is  not  altogether  adequate.  For  example,  the 
bichromate  cell  cannot  be  described  in  four  lines.  Alternating 
currents  liave  been  treated  more  fully  and  a  few  pages  have  been 
added  dealing  with  high  frequency  measurements.  Generally,  it 
may  be  said  that  a  useful  account  is  given  of  instruments  and  methods 
adopted  in  their  use,  together  with  the  principles  of  electric  currents, 
but  the  treatment  is  necessarily  rather  sketchy  in  parts.  The 
ground  as  a  rule  is  fairly  covered,  though  we  think,  for  the  sake  of 
completeness,  that  some  reference  might  have  been  made  to  the 
electrostatic  oscillograph  as  well  as  to  the  more  usual  types. 
Electric  Gener.itors  and  Motors. 
Electric  generators  and  motors  very  naturally  absorb  a  good  deal 
of  space,  though  not  more  than  is  their  due.     The  treatment'  here 
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is  in  the  hands  of  a  number  of  authors.  Thus,  Mr.  H.  Vickers  deals 
with  continuous-current  generators,  direct-current  (why  not  con- 
tinuous-current ?)  motors  and  induction  motors  ;  Mr.  R.  D.  Archi- 
bald handles  the  subject  of  alternating-cun-ent  generators  ;  Dr.  S.  P. 
Smith  deals  Tvith  synchronous  motors  and  alternating-current 
commutator  motors  ;  and  Mr.  D.  J.  Mackellar  writes  on  rotary 
converters.  These  various  articles  give  a  good  account  of  the 
subject  as  a  whole.  We  notice  that  nothing  is  now  said  about  the 
turbo-dynamo,  although  ten  pages  were  devoted  to  this  subject  in 
the  previous  edition.  It  is,  of  course,  somewhat  uiumportant  in 
comparison  with  the  turbo-alternator,  but  nevertheless  we  do  not 
think  it  should  be  passed  over  in  silence.  Some  red  and  black 
diagrams  (which  in  these  days  must  be  considered  a  luxury)  are  used 
in  connection  ■with  windings  and  alternating  currents,  and  some 
beautiful  half-tone  illustrations  are  given  of  turbo-alternator  rotors 
and  statois  under  construction.  These  are  not  merely  works  of 
art  but  really  add  to  the  techmcal  description.  The  article  on  direct- 
current  motors  is  a  distinct  advance  on  that  in  the  previous  edition, 
but  we  are  a  little  surprised  to  see  series-parallel  control  discussed 
in  detail  here  rather  than  in  the  section  on  tramways.  The  articles 
on  synchronous  and  alternating-current  commutator  motors  will 
be  appreciated  by  those  engineers  who  wish  to  understand  the 
principles  underlying  these  motors,  which  principles  are  by  no  means 
as  widely  understood  as  they  should  be.  The  article  on  rotary 
converters  is  short  and  deals  merely  with  the  conversion  (as  distinct 
from  the  motor)  and  the  starting-up  of  such  machines.  The  articles 
vary  somewhat  in  their  aim,  those  by  Mr.  Vickers  leaning  rather 
heavily  towards  design,  which,  we  think,  is  rather  a  mistake  in  a 
general  treatise.  Electrical  engineers  may  be  classed  as  designers 
(comparatively  few)  and  users  (the  multitude).  The  designer  knows 
all  about  design — or  at  least  more  than  such  articles  can  teach  him 
— and  the  user  will  generally  be  wise  not  to  dabble  in  the  subject. 

Teaksfoemers  and  Accumulatoes. 

The  article  by  Mi'.  W.  Marden  only  occupies  34  pages.  It  is 
interesting  and  contains  much  tiseful  information,  but  we  think  it 
scarcely  goes  far  enough.  The  original  article  was  by  Mr.  A.  F. 
Berry  and  was  rather  more  analytical.  A  few  pages  have  been 
introduced  on  insulation  and  these  are  most  desirable.  On  the 
other  hand  we  find  that  there  is  now  no  reference  to  all-day  efficiency, 
which  is  a  matter  of  some  importance.  We  notice  that  some  short 
portions  of  the  original  section  are  reproduced  without  acknowledg- 
ment to  the  previous  author,  and  the  statement  that  the  use  of 
silicon  alloyed  steel  was  first  due  to  "  Mr."  Hadfield  indicates  a 
certain  inattention  to  the  march  of  events. 

Since  the  last  edition  many  distinctive  makes  of  accumulators 
have  ceased  to  exist  and  thus  serious  revision  was  necessary.  The 
present  section  is  by  the  late  Mr.  R.  Rankin  and  will  certainly  be 
found  useful.  Apart  from  a  description  of  cells  and  their  working 
two  short  chapters  are  given  on  controUing  plant  and  on  the  pro- 
pulsion and  hghting  of  vehicles.  We  are  surprised  to  find,  however, 
that  the  description  of  the  Edison  cell  only  occupies  a  third  of  a  page, 
and  we  certainly  think  its  importance  warrants  more  serious  treat- 
ment. More  is  said  on  this  subject  in  the  section  dealing  ^^^th 
electric  vehicles,  but  it  is  preferable  to  avoid  scattering  in  this  way. 

SwiTCHOEAR,  Mains  and  Wiring. 

In  Volume  III.  we  pass  to  switchgear,  electric  mains,  electric 
transmission  and  wiring.  The  article  on  switchgear  is  in  the  hands 
of  Mr.  H.  McEwen  and  is  necessarily  rather  pictorial.  The  reader 
%vill  gain  a  good  idea  of  the  various  types  now  commonly  adopted, 
but  we  are  inchned  to  think  that  the  ratio  of  blocks  to  text  is  rather 
higher  than  is  desirable  if  the  best  use  is  to  be  made  of  a  somewhat 
limited  space,  for  the  article  thus  becomes  almost  wholly  descriptive. 
In  the  article  on  electric  mains,  by  Mr.  R.  B.  Mitchell,  the  need 
for  illustrations  is  not  so  pressing,  and  some  useful  information 
is  given  on  such  subjects  as  high-tension  jointing,  discoimecting 
boxes,  &c.,  as  well  as  descriptions  of  what  may  be  termed  the 
fundamental  systems  of  main  laying.  There  seems  to  be  a  tendency 
as  in  some  of  the  other  articles  to  let  the  previous  edition  stand. 
Thus  the  description  of  the  sohd  system  (p.  85)  is  nearly  a  verbatim 
reproduction  of  the  old  article,  and  we  suppose  that  this  is  the 
explanation  of  the  fact  that  attention  is  not  called  to  the  difficulties 
which  formed  the  subject  of  a  well-known  report  by  a  Home  Office 
Committee,  this  is  unfortunate  because  this  part  of  the  work  must 
be  regarded  as  somewhat  conflicting  with  the  views  of  Tir.  B.  Wel- 
bourn  in  the  article  immediately  following. 

In  this  article  Mr.  Welbourn  has  the  handling  of  a  subject  which  is 
not  yet  all  cut  and  dried  and  he  has  acceirted  the  oppcitunity  of 
deahng  with  certain  controversial  points.  Having  regard  to  recent 
controversies  on  transmission  from  capital  power  stations  on  water 
sites  we  expected  rather  more  financial  detail  on  this  jwirt  of  the 
subject,  but  possibly  the  space  was  not  available.     Be  that  as  it 


may,  this  section  makes  good  reading  and  is  critical.  It  is  inter- 
esting to  note  Mr.  Welbourn's  conclusions,  more  particularly  the 
view  that,  owing  to  the  difficulties  inherent  in  three-phase  trans- 
mission as  the  pressures  become  very  high,  the  Thury  series  system 
will  very  possibly  receive  more  and  more  consideration. 

A  Misleading  Title. 

Akin  to  these  subjects  is  that  of  electric  wiring.  This  section  is 
handled  by  Mr.  R.  B.  Mitchell,  and  is  entitled  Electric  Lighting  and 
Wiring.  The  title  is  rather  a  misnomer,  carried  forward  from  the 
previous  edition,  for  there  is  very  little  about  illumination,  and 
electric  lamps  are  described  in  later  sections,  so  that  a  more  correct 
title  would  be  "  Electric  Wiring."  The  usual  descriptive  matter 
is  given,  but  there  is  also  a  practical  discussion  on  the  respective 
merits  of  the  various  rival  systems.  We  are  glad  to  see  that  the  part 
on  fittings,  which  in  the  previous  edition  ran  to  42  pages,  has  been 
reduced  to  a  single  page.  Such  a  subject  is  of  too  varied  a  charac- 
ter to  warrant  the  allocation  of  much  space  to  its  consideration,  and 
is  best  studied  by  perusing  trade  cait«logues. 

We  next  come  to  electric  lamps.  Arc  lamps'^are  adequately 
treated  by  Prof.  W.  C.  Clinton,  who  gives  a  good,  thovigh  brief, 
discussion  of  the  general  principles,  and  includes  such  subjects  as 
mercury  vapour  lamps  and  the  photometry  of  arc  lamps.  The 
ordinary  type  of  arc  lamp  is,  of  course,  much  less  important  than  it 
was  10  years  ago,  its  field  of  usefulness  having  been  largely  curtailed 
by  the  gasfiUed  incandescent  lamp. 

There  is  also  a  noticeable  change  in  the  section  dealing  with 
incandescent  lamps.  This  is  in  the  hands  of  Mr.  F.  J.  Hawkins. 
The  carbon  lamp  now  receives  but  scanty  tieatment.  A  good 
account  is  given  of  the  manufacture  of  tungsten  wire  from  the  ore 
to  the  finished  product,  and  of  the  subsequent  operations  in  the 
making  of  a  lamp.  A  brief  description  is  given  of  Gaede's  mercury 
and  molecular  pumps,  from  which  it  appears  that  the  latter  is  now 
in  commercial  use.  It  would,  however,  be  interesting  to  know  how 
the  pressure  of  0'000002  mm.  of  mercury  was  measured. 

Electric  Traction. 

The  greater  part  of  Vol.  IV.  is  concerned  with  electric  tramways. 
Tills  was  formerly  in  the  hands  of  six  authors,  but  in  the  present 
edition  Mr.  J.  J.  H.  Johnston  (of  the  Glasgow  tramways  department) 
is  solely  re  pon-iblc.  There  has  been  some  re-aiTangenient  but  much 
of  the  old  matter  remains,  and  is  sometimes  reduced.  The  treatment 
as  a  whole  is  good  and  practical.  Some  overlapping  is  noticeable, 
for  the  methods  of  laying  cables  are  again  discussed,  although  this 
subject  has  already  received  treatment  in  Vol.  III.  This  is  a  diffi- 
culty that  always  occurs  where  several  authors  are  concerned, 
though  the  present  work  is  reasonably  free  from  this  defect.  The 
section  dealing  with  Surface  Contact  systems  has  rightly  been  very 
much  reduced.  A  great  deal  of  ingenious  effort  has  been  expended 
on  this  subject,  but  the  many  possible  and  impossible  systems  that 
were  evolved  are  now  almost  wholly  of  historical  importance.  On 
the  other  hand,  we  tliink  that  5i  pages  are  not  sufficient  to  give 
to  the  very  important  subject  of  tramway  brakes. 

The  section  on  Electric  Traction  on  Railways,  although  much 
longer  than  in  the  last  edition,  still  only  occupies  40  pages,  and  is 
certainly  inadequate.  It  is  good  as  far  as  it  goes,  but  there  is,  for 
example,  no  discussion  of  high-tension  continuous-current  traction 
as  an  alternative  to  single-phase  traction  on  main  lines.  This  part 
is  followed  by  a  short  section  on  "  Electrical  Appliances  in  use  on 
Railways,"  in  which  the  same  author  give?  an  account  of  the  opera- 
tion of  pomts  and  signals  by  electric  power,  and  of  track  circuiting, 
&c.  Electric  Velucles  form  the  only  remaining  subject  of  electric 
traction.  Mr.  F.  Ayton's  knowledge  is  welcome  here,  and  he  deals 
mainly  with  general  principles,  without  an  undue  amount  of  descrip- 
tive matter. 

Steam-Raising  Pl.^nt. 

The  remainder  of  Vol.  V.  is  mainly  occupied  with  st6am  boilers, 
prime  movers,  condensers  and  auxiliary  plant.  These  subjects 
are  in  the  hands  of  Mr.  J.  K.  Stothert,  Prof.  A.  L.  Mellanby  and  Mr. 
Rf.  Royds  respectively.  In  the  boiler  section  the  author  concentrates 
still  more  on  boilers  of  the  water-tube  typ?,  other  types  being  now 
somewhat  secondary  for  power  purposes,  more  jjarticularly  as  steam 
pressures  have  become  higher.  The  chapters  on  mountings  and 
strength  of  materials  no  longer  appear.  Tliis  seems  a  reasonable 
adjustment,  for  the  user  must  depend  upon  the  manufacturer  rather 
than  upon  himself  in  such  matters.  In  the  section  on  prime  movers 
the  steam  turbine  now  receives  much  more  adequate  attention,  and 
a  great  deal  of  matter  which  was  of  interest  only  in  connection  %vith 
reciprocating  engines  has  now  disappeared.  In  regard  to  entropy, 
we  think  a  simple  statement  would  have  Ix^en  acceptable  rather 
than  assumed  knowledge  on  this  thorny  subject.  When  we  come 
to  the  part  on  gas  engines,  which  with  its  previous  treatment  of 
20  pages  was  already  inadequate,  we  find  that  this  has  now  been 
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reduced  to  cinht  ]mf;cs.  Of  coui'se,  it  is  impossible  to  give  any 
seriously  useful  iiiforniatioii  in  so  small  a  space,  and  consequently 
8\ieh  subjects  as  the  oil  engine  and  the  choice  of  plant  to  suit  con- 
ditions receive  no  attention. 

Electrochemistry. 

Vol.  V.  concludes  with  electrochemistry,  for  which  Prof.  A.  Cam- 
pion is  now  responsible.  This  section  has  been  expanded  so  as  to 
include  some  account  of  electric  furnaces  in  iron  and  steel  production 
and  the  manufacture  of  nitiates.  The  subject  of  electrothermal 
processes  is  discussed  in  a  useful  way,  but  there  is  a  curiou.s  error 
in  the  statement  that  the  I-ll  lo.ss  when  alternating  current  flows 
through  a  resistance  is  dependent  on  phase  difference.  The  idea 
is  practically  contradicted  a  few  lines  lower,  and  is  evidently  a 
survival  from  the  previous  edition,  where  the  power  factor  was 
actually  introduced  into  the  expression.  It  is  due,  of  course,  to 
mental  confusion  between  resistance  and  impedance. 

Vol.  VI.  <>pen.s  with  telegraphy  and  telephony,  the  former  being 
in  the  hanils  of  Mr.  T.  Hetherington  and  the  latter  in  those  of  Mr.  W. 
Allan.  The  space  allotted  to  telegraphy  has  been  reduced  from  8',( 
to  63  pages.  It  is  not  a  subject  which  is  moving  with  the  same 
rapidity  as  many  others,  and  therefore  this  reduction  may  be  jus- 
tifiable. On  the  other  hand,  if  only  about  five  pages  can  be  allotted 
to  radio-telegraphy,  we  suggest  it  would  be  better  to  omit  this  subject 
altogether,  particularly  when  the  pages  stand  just  as  they  were  in  the 
last  edition  some  ten  years  ago.  To  find  no  reference  to  the  modern 
triode  valve,  and  to  read  that  "  in  the  Telefunken  system  an  electro- 
lytic cell  is  used  for  i  eceiving  by  telephone  and  a  coherer  for  recording 
or  calling  purposes,"  can  only  lead  unnecessarily  to  adverse  criticism. 
There  are  another  two  pages  on  radio-telephony  later  on,  but  it  is 
questionable  whether  they  serve  any  useful  purpose.  The  section  on 
ordinary  telephony  has  been  greatly  modified  to  take  into  account 
the  important  progress  that  has  been  made  in  automatic  telephony. 

Vol.  ^'I.  concludes  with  sections  on  electricity  in  mining,  by  Mr. 
.1.  Martin,  and  electric  cranes  by  IMr.  A.  Jack.  The  old  section  on 
electromedical  api)liances  has  (we  think  wisely)  been  omitted. 

In  the  space  at  our  disposal  we  can  only  deal  in  brief  fashion  with 
this  work.  The  present  edition  contains  much  useful  information, 
and  is  a  distinct  advance  on  its  predecessor,  and  any  criticisms  we 
have  made  are  merely  with  a  view  to  further  improvement  when 
there  is  a  call  for  another.  In  a  large  work  of  this  kind  it  is  very 
difficult  to  avoid  imevenness  in  treatment,  but  this  is  not  so  apparei\t 
as  it  was.  Lastly,  we  should  like  to  express  a  word  of  praise  for  the 
printing  and  illustrations,  which  are  of  a  liigh  standard  not  usually 
found  in  books  on  engineering  subjects. 


Peebles  Motor   Converters. 

In  a  recent  issue  we  gave  some  details  of  modern  rotary  converter 
machines  as  employed  in  converting  alternating  into  continiious 
current  and  vice  versa.  This  function  can,  however,  be  performed 
in  other  waj-s,  one  of  the  most  interesting  of  which  is  by  employing 
the  motor  converter  so  long  associated  with  the  names  of  Peebles 


of  the  direct-current  end  are  electrically  connected.  If  the  com- 
bined rotor  and  armature  Iw  assumed  to  be  running  with  a  slip  of 
.^O  i)?r  cent,  it  follows  that  the  revolving  field  introduced  into  the 
rotor  by  the  alternating  current  sup])ly  rotates  relatively  to  the 
rotor  at  a  speed  corres])onding  to  half  the  frequency  of  the  s\i])ply 
circuit,  thus  introducing  in  the  rotor  windings  a  series  of  E.M.Fs. 
of  the  same  freijuency.  The  numlicr  of  poles  at  the  direct  current 
end  is  so  arranged  that  the  frequency  of  the  current  induce<i  in  the 
ariiuiture  winding  at  this  standard  speed  is  the  same  as  the  frequency 
of  the  rotor  currents.  It  is  therefore  possible  to  connect  the  rotor 
and  armature  windings  when  their  E.M.F.'s  are  e((ual  and  in  phase. 
When  this  has  been  done  the  sp-ed  of  the  combined  set  remains 
constant,  and  op?rates  as  a  single  synchronous  machine. 

As  the  rotor  revolves  at  a  speed  corresponding  to  half  the  fre- 
quency of  the  su])ply  circuit  it  also  follows  that  half  the  electrical 
energy  supplied  to  the  machine  at  the  alternating  current  end  is 
converteil  into  mechanical  energy,  and  this  portion  is  transmitt<'d 
by  means  of  a  shaft  to  the  direct-current  end.  The  other  half  of  the 
energy  supplied  passes  through  the  rotor  winding  to  the  direct- 
cmrent  armature  in  the  form  of  electrical  energy.  The  alternating- 
current  end  therefore  operates  half  as  a  motor  and  half  as  a  trans- 
former, while  the  direct-current  end  o])erates  half  as  a  continuous- 
current  generator  and  half  as  a  rotary  converter. 

As  the  dimensions  of  the  alternating  current  portion  of  the 
machine  depend  upon  the  spaed  of  the  revolving  field  and  not  on 
the  spsed  of  the  rotor  it  is  theoretically  the  same  as  a  machine 
rumiing  at  the  synchronous  speed  corresponding  to  the  supply 
frequency.  The  direct-euiTcnt  end  is  running  at  the  same  speed, 
which  in  its  case  is  equal  to  half  the  frequency.  This  gives  it  advan- 
tages from  the  point  of  view  of  commutation,  and  it  is  generally 
of  smaller  proportions  than  an  ordinary  continuous  current  gene- 
rator or  rotary  converter  of  the  same  output.  Although  the 
motor  converter  is  started  like  an  induction  motor-generator, 
^\hen  running  it  operates  synchronously  with  the  main  supply. 

Det.uls  of  the  Machine. 

The  accompanying  illustration  is  of  a  1.50  kW  two-bearing  Peebles 
converter  motor,  such  as  is  manufactured  by  Jlessrs.  Bruce,  Peebles 
&  ('om])auy,  Ltd..  the  i)rotagonists  of  the  Peebles-La  Cour  system. 
It  gives  a  general  idea  of  the  appearaiue  of  the  machine.  Similar 
machines  are,  of  course,  made  in  much  larger  sizes  up  to  a  maximum 
of  2  .500  kW.  The  two  machines  are  directly  coupled  together, 
and  are  mounted  on  a  combination  cast-iron  bed  plate.  They  are 
generally  provided  with  three  bearings.  The  rotor  and  armature 
are  electrically  connected  by  leads  through  the  hollow  portion  of  the 
shaft.  The  slip-rings  are  of  small  dimensions,  as  they  are  only  used 
for  starting  or  in  three-wire  installations  for  carrying  the  out  of 
balance  current.  The  direct-current  end  is  fitted  with  eommu- 
tating  poles,  and  will  carry  100  per  cent.  overloa<l  for  short  Jjeriods 
without  injurious  sparking  at  the  commutator  and  without  altering 
the  brush  position.  Means  are  taken  to  allow  for  ample  ventila- 
tion  and  to  seciu-e  freedom  from  humming  and  vibration. 

These  machines  may  be  started  from  either  the  alternating 
current  or  the  direct-current  end,  and  are,  of  course,  receiving  an 


View  of  1.50  k\V  PkeblesLa  Colr  Cunvkkteu.     {.\X.  'Iliree-pliasc  i>  (.oiiV   .Vi  cycles,  D.C.  shunt-wound  2:i0  V.; 


and  La  Cour.  It  may  bs  recalled  that  this  machine  consists  essen- 
tially of  an  ordinary  induction  motor  and  arotary  converter,  the  two 
being  rigidly  coupled  together  mechanically.  In  addition,  the  rotor 
winding  of  the  alternating  current  end  and  the  armatiu-e  winding 


ever-increasing  application  not  only  for  traction  but  for  lighting  work 
and  for  balancing  purposes  on  tnree-'wire  supply  They  are  usually 
employed  for  converting  alternating  to  direct  eurreni,  but  are 
equally  efficient    when   operating   in   the   other   direction.     It   is 
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claimed  for  these  machines  that  though  a  little  less  efficient  at  full 
load,  equal  at  half  load  and  better  at  quarter  load  than  a  rotary 
converter  they  are  considerably  better  than  motor  generators. 
On  the  other  hand,  they  allow  simpler  starting  and  synchronising, 
and  give  better  regulation  than  either  a  rotary  or  motor -generator. 
They  are  not  liable  to  reversing  or  hunting,  while  their  upkeep  is 
easy  and  costs  little. 

We  should  add  that  a  very  interesting  pamphlet  which  Messrs. 
Bruc<?,  Peebles  &  Company,  Ltd.,  published  some  time  ago  with 
regard  to  this  machine,  has  now  been  published  in  a  French  traas- 
lation.  This  enterprising  attempt  to  develop  foreign  trade  is 
worthy  of  all  praise  and  we  hope  will  meet  with  considerable  success. 


SoTTie   Thermal    Characteristics   of 
Electric  Ovens   and   Hot   Plates. 


We  give  below  an  account  of  the  discu.ssion  which  took  place  in 
Newcastle  on  Dr.  E.  Geiffiths'  and  Mr.  F.  H.  Schoeield's  Paper  on 
"  8ome  Theimal  Characteristics  of  Electric  Ovens  and  Hot  Plates." 
An  abstract  of  the  Paper  appeared  in  our  issue  of  February  18th. 

Mr.  F.  H.  DowNiE  considered  that  the  results  of  bad  thermal 
conductiNdty  given  in  the  Paper  indicated  the  necessity  of  sijecial 
utensils  for  use  with  hot  plates,  the  aluminium  utensils  frequently 
employed  being  too  liable  to  bend  or  bulge,  and  so  impair  the  contact. 
Utensils  with  black  finished  surfaces  would  be  better  than  oxidised, 
as  the  housewife  would  pohsh  up  any  surface  which  appeared  rusty 
or  oxidised.  In  the  case  of  ovens,  light  construction  was  pre- 
ferable, because  of  the  quicker  heating,  and  for  domestic  use  would 
prove  more  economical  as  the  requirements  were  largely  for  short- 
time  heating.  Aluminium  paint  was  found  to  reduce  the  heat 
transmission  losses  considerably. 

Prof.  H.  Strond  thought  that  the  designers  of  electric  ovens 
and  hot  plates  had  been  too  much  tempted  to  copy  other  methods, 
instead  of  branching  out  and  designing  an  article  io  suit  their  oven 
requirements.  The  results  given  in  the  Paper  indicated  that  if  the 
utensils  used  on  hot  plates  were  smaller  than  the  hot  plates  them- 
selves, there  would  be  an  enormous  loss  of  heat.  With  ladiant  hot 
plates  it  was  essential  that  the  utensils  should  completely  fill  the 
whole  aperture  to  prevent  the  escape  of  convective  heat.  In  the 
case  of  ovens,  what  was  required  was  an  oven  completely  departing 
from  the  heavy  gas-oven  tj'pe,  and  having  a  small  capacity  for  heat, 
giving  quick  heating,  combined  with  a  slow  loss  of  heat.  In  order 
to  avoid  heat  losses  due  to  the  frequent  opening  of  the  oven  door, 
the  dome  type  of  oven  had  been  put  on  the  market.  In  this  oven 
the  base  of  the  oven  was  covered  by  a  dome,  round  the  inside  of  which 
the  heateis  were  fixed.  When  it  was  desii'ed  to  see  inside  the  oven, 
the  dome  was  raised,  the  hot  air  leinaining  in  it. 

Mr.  W.  F.  T.  PrNKNEY  stated  the  main  ieq\iirement  of  the  present 
time  was  quick  heating  and  efficient  hot  plates  and  quick-heating 
ovens,  but  the  most  important  feature  of  all  apparatus  was  its 
reliability.  With  the  majoiity  of  the  present-day  apparatus,  the 
maintenance  required  was  a  great  trouble  and  expense.  Where  a 
heat-absorbing  surface  was  required,  as  for  use  with  hot  plates, 
cast  iron  could  not  be  improved  upon  ;  but  the  sides  of  all  pans,  &c., 
should  be  polished,  so  as  to  prevent  the  radiation  of  heat.  To  retain 
this  surface,  the  use  of  chrome  or  rustless  steel  might  be  advan- 
tageous. The  chief  drawback  to  the  light  type  of  ovens  was  usually 
their  lack  of  mechanical  strength,  giving  rise  to  leaky  joints,  &c. 

Mr.  H.  B.  PoYNDER  suggested  that  ovens  tightly  packed  with  slag 
wool  were  bound  to  have  a  large  heat  capacity,  which  it  might  be 
possible  to  reduce  by  packing  less  densely.  It  was  pointed  out  that 
unless  the  wool  was  packed  to  a  density  of  13  lb.  per  cubic  foot  there 
was  a  tendency  for  it  to  settle,  so  leaving  an  air  space  above,  which 
was  a  greater  disadvantage  than  the  dense  packing.. 

Mr.  W.  P.  Ward  considered  that  the  experiments  described- would 
have  been  more  valuable  if  they  had  been  carried  out  by  boiUng 
water  than  by  heating  discs,  as,  although  the  evajjoration  losses 
might  have  been  troublesome,  the  results  would  have  been  more 
comprehensible  to  the  consumer.  It  was  hoped  that  the  radiant  type 
of  hot  plate,  in  additon  to  removing  the  necessity  for  special  puns, 
&c.,  of  cast  iron,  would  overcome  the  troubles  due  to  the  time 
required  to  heat  up  the  heavy  type.  The  difference  in  temperature 
of  varying  parts  of  the  oven  during  the  process  of  heating  up  was  not 
of  great  importance,  as  no  cooking.woidd  be  done  during  that  period. 
When  actually  cooking,  the  temperature  distribution  woid<l  be  more 
even,  particularly  when  using  the  low  heat.  The  dome  t\-pe  of  oven 
was  found  to  be  efficient,  but  the  maintenance  costs  were  heavy,  due 


to  the  liability  of  breaking  the  element  supports,  &c.,  when  lifting 
the  dome. 

Mr.  H.  Parey  did  not  consider'  the  experiments  with  thin  discs 
could  be  taken  as  any  criterion  for  the  behaviour  of  a  kettl£-shaped 
vessel.  Discs  with  tumed-up  flanges  woldd  have  been  a  closer 
approximation,  as  there  was  appreciable  heating  obtained  by 
conduction  and  radiation  on  the  sides  of  the  vessel. 

Mr.  J.  R.  Beakd  suggested  the  possibihty  of  surrounding  the  oven 
by  a  vacuum  chamber,  which  might  be  augmented  by  an  additional 
chamber  packed  with  slag  wool. 

Dr.  E.  Griffiths,  in  reply,  emphasised  that  with  a  cast-iron  hot 
plate  it  was  essential  to  have  good  thermal  contact  between  the  plate 
and  the  utensil.  To  avoid  heat  losses  in  an  oven  due  to  the  opening 
of  the  oven  door,  a  thermometer  should  be  used,  and  possibly  a 
double  glass  window  might  be  built  into  the  oven,  as  was  done  in  the 
case  of  laboratory  ovens.  The  object  of  slag  wool  pacldngwasto 
subdivide  the  air  spaces  and  prevent  circulation.  If  the  wool  was 
packed  too  lightly,  this  advantage  was  lost,  whilst  on  the  other  hand, 
if  it  was  packed  too  tightly,  then  the  heat  conductivity  of  the  wool 
was  increased.  Immersion  heaters,  although  having  a  100  per  cent, 
efficiency,  at  present  gave  trouble  owing  to  mechanical  defects. 
They  had  an  enormous  possibility,  and  would  constitute  the  future 
means  of  water  heating.  Unfortunately,  the  vacuum  chamber 
had  not  appeared  to  be  a  practical  scheme  from  the  trials  that  had 
been  made,  largely  owing  to  the  gases  exuded  by  the  metal  walls, 
the  conductivity  being  actually  greater  than  when  the  insulating 
packing  was  used.  The  suggestion  of  providing  an  air  space  in 
addition  to  the  insulating  packing  was  good.  The  imitation  of  the 
gas  cooker  was  the  worst  possible  fault  in  present-day  designs,  as 
this  type  was  far  too  heavy. 


Lubricating  Oils  for  Diesel  Engine 
Air  Compressors. 

An  interesting  discussion  took  place  at  the  last  meeting  of  the  Diesel 
Engine  Users'  Association  on  "  Lubricating  Oils  suitable  for  Use  in 
Diesel  Engine  Air  Comiiressors."  The  question  arose  in  connection 
with  the  re^^sion  of  the  recommendations  made  in  October,  1916,  by 
the  Committee  in  a  report  on  an  explosion  in  the  air  compi'essor  of  a 
Diesel  engine.  In  the  light  of  further  experience  and  information  it  was 
felt  that  the  report  of  tlie  Association,  published  under  the  title, "  Air 
Compressor  Explosions  and  Troubles,"  I'equired  some  slight  amendment 
in  the  section  concerning  lubricating  oils  suitable  for  air  compressoi-a. 

The  meeting  was  unanimous  on  the  point  that  whatever  quality  of 
lubricating  oil  was  used  in  the  air  compressor — whether  a  straight 
mineral  oil  or  a  compounded  oil — the  smallest  practicable  quantity 
sliould  be  introduced,  and  the  following  recommendations  were  finally 
adopted  : — 

Recommendations. 

The  lubricating  oil  used  sliould  be  an  oil  of  the  highest  grade  obtain- 
able and  must  be  iised  oidy  in  the  smallest  practicable  quantity.  The 
following  properties  are  necessary  : — 

(a)  The  oil  should  be  entirely  free  from  susjiended  particles  of  water  ; 
(b)  It  must  be  entirely  free  from  sand  or  other  inorganic  material.  No 
mechanical  impurities  must  be  visible  in  the  oil  when  it  is  viewed  by  hold- 
ing a  sample  in  a  glass  vessel  against  a  liglit ;  (c)  the  oil  must  be  entirely 
free  from  inorganic  acids  :  (</)  oils  should  not  be  lower  in  viscosity  than 
300  seconds  Redwood  at  70°F.  nor  higher  in  viscocity  than  3  000  seconds 
Redwood  at  70^F.  ;  (e)  oils  should  in  no  case  be  lower  in  closed  flash 
point  then  350°r.  ;  (/)  if  the  oil  is  to  be  used  on  an  enclosed  crank  case 
high-speed  engine  in  which  the  same  lubricant  is  used  botli  for  the  com- 
pressor and  in  the  crank  case,  it  should  have  a  closed  flash  point  of  not 
less  than  400°F.  (It  should  be  borne  in  mind  that  "  open  "  flash  point 
tests  give  results  20°  to  30°F.  higher  than  the  closed  tests  on  these  types 
of  oils.) 

From  i^ast  experience  it  has  been  found  that  the  oils  which  have  met 
with  most  success  in  Diesel  engine  air  compressor  lubrication,  besides 
complying  witli  the  foregoing  stipulations,  have  generally  possessed 
properties  lying  within  the  following  limits  :  Specific  gravity,  0'870  to 
0-915  at  lo°C.  ;  viscosity  (Redwood),  400  to  1  000  seconds  at  70°F.  ; 
viscosity  (Redwood),  75  to  125  seconds  at  140"F.  ;  closed  flash  point,  not 
legs  than  400°F.  ;  colour,  red  or  yellow  by  transmitted  light,  but  clear 
(not  misty  or  smoky).  Both  pure  mineral  oils  and  compound  oils 
containing  small  quantities  of  saponifiable  oil  have  met  with  success  on 
Diesel  engine  conipressor  service,  but  the  majority  of  successful  oils 
have  been  pure  mineral  oils. 


The  Glasoow  Coepor.4T1on  Electricity  Department  Engineering 
Society  has  just  concluded  a  most  successful  session.  Formed  three 
years  ago  with  the  object  of  encouraging  the  interchange  of  technical 
information,  the  progress  of  the  society  has  been  rapid,  and  there  are  now 
390  members  on  the  roll.  The  society  meets  once  a  month  during  the 
winter,  the  meetings  being  open  to  all  employees  of  the  department. 
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Overdoing  It. 

An    Example    of   American    OuUctmania. 


H>-    '•KI.KtJTKOi;Y>U;," 


It  might  111'  aiippiiscci,  fioin  a  j)erusal  of  American  electrical  papers, 
wherein  every  kind  and  size  of  eurrent-\i.sin!;  appliaiue  is  advertised 
as  suitable  for  attachiuent  to  the  ordinary  laDiplioidpr,  and  is,  indeed, 
efjuip^X'd  with  the  adapter  necessary  for  this  foolhardy  purpose, 
that  American  electricians  are,  for  some  imaecountahle  reason,  a  little 
shy  of  wall-jihigs.  One  Wsualises  a  modern  American  household  as 
l)eing  entaiij^'led  in  a  spider's  web  of  wires.  de|)endini4  in  fiayed  and 
helpless  fashion  from  every  lampholdcr,  and  feeding  with  the  ener- 
llising  juirt-  a  hett-rogeneoas  array  of  washing  machines,  cookers, 
toasters,  utility  motors,  &c. 

I  had  certainly  imagined  that  every  American  lampholder  was  at 
least  a  "  doiible-duiy  socket,  "  and  that  no  self-resjx-cting  taxpayer 
ou  the  other  side  of  the  Atlantic  ever  demeaned  himself  to  the  lowly 
walli)lug  when,  by  stretching  a  little,  he  might  hitch  his  heatc>r  to  a 
ceiling  outlet. 

Two    DOLLAR.I    FOR    ONK. 

However,  it  appears  that  at  least  one  contractor  in  the  land  of 
bluff  believes  in  baseboard  outlets,  and  is  recommending  them  to 
prospective  clients  on  the  somewhat  extraordinaiy  ground  that 
■■  every  dollar's  worth  of  electric  wiring  and  outlets  installed  adds  two 
dollars  or  more  to  the  value  of  the  building."'  This  does  not  strike 
me  as  a  very  strong  incentive.  Anyway,  the  idea  of  making  two 
dollars  grow  where  only  one  grew  before  has  e\idently  become  an 
obsession  with  oitf  San  Franciscan  friend.  It  seems  so  easy  to  niake 
dollars  this  way  ;  and  in  the  circumstances  one  must  admit  that  the 
niimlx-r  of  points  recommended  by  him  in  the  wiring  sjiecitication 
to  which  I  am  about  to  refer  is  not  really  excessive.  He  might  have 
spaced  his  baseboard  outlets  nnich  more  closely  ;  indeed,  I  don't  see 
why  they  should  not  have  been  repeated  as  frequently  as  the  pattern 
in  the  wall  paper. 

MULTU.M    IN    PaBVO. 

T  ha\c  in  front  of  me  a  cutting  from  the  American  journal  '"  Elec- 
trical Merchandising,"  wliich  contains  the  plan  of  a  house,  showing 
the  suggested  layout  of  the  electrical  installation.  The  house  is  quite 
a  small  one,  on  a  single  Hoor.  There  are  only  six  rooms  and  a  wash- 
house.  For  tliis  tiny  house  the  contractor  has  specified  fifty-one 
outlets,  apart  from  ceiling  points — sixty-five  altogether.  It  sounds 
incredible,  and  if  I  had  not  seen  the  j)lan  I  should  not  have  believed 
it  possible  to  get  so  many  points  into  so  small  a  house,  notwithstand- 
ing that  a  point  is  rumoiu-ed  to  be  entirely  without  magnitude.  The 
house  (assuming  that  the  scheme  has  been  translated  into  practice) 
must  reek  of  electricity. 

Before  seeing  this  plan  I  would  have  said  that  one  could  not  have 
too  much  of  so  good  a  thing  as  electric  wiring.  But,  of  course,  I  have 
been  bred  in  the  Enghsh  tradition  which  allows  one  ceiling  point  and 
(perhaps)  one  wall-plug  to  each  room.  Even  in  my  most  fantastic 
dreams  of  electrical  jierfection  I  had  never  dared  to  imagine  an  average 
allowance  of  more  than  three  wall-plugs  and  one  ceiling  light. 

Tex  Points  per  Room. 

And  now,  in  the  semi-barbaroiw  state  of  California,  architects, 
biulders  and  houseowners  are  being  circularised  by  a  contractor 
who  desires  to  persuade  them  that  it  is  necessary  to  install  an  average 
of  ten  points  to  a  room.  The  figure  would  have  been  higher  but  for 
the  fact  that  there  are  only  a  paltiy  four  points  on  the  "  terrace," 
which  from  the  plan  appears  to  he.  a  kind  of  verandah  running 
the  length  of  the  house.  Most  people  would  consider  one  outlet  in 
a  place  of  this  sort  amply  sufficient,  if  not  excessive.  The  American 
terrace  is,  however,  apparently  a  place  of  many  purjxjses  and  occ'upa- 
tions.  requiring  an  extensive  and  variegated  installation.  It  is 
equip2)ed  with  the  following  outlets  :—(!)  Outlet  for  illuminated 
hoiLse  number  ;  (2)  Outlet  for  portable  lamp ;  (3)  Outlet  for 
toaster,  percolater,  &c.  ;  (4)  Outlet  for  sewing  machine. 

But  why  has  no  provision  been  made  on  the  terrace  for  a  washing 
machine  \xherewith  the  family  linen  might  he  publicly  cleaned  ? 
This  is  an  extraordinary  omission.  However,  I  suppose  the  washer 
could  at  a  jiinch  be  connected  to  the  sewing  maeliine  plug. 

The  Chajiber  of  Horrors. 
There  are  nine  points  in  the  kitchen  and  a  similar  nimiber  in  the 
wash-house.  Readers  who  are  able  to  specify  the  precise  purpose  of 
each  outlet  will  be  awarded — my  resjiectful  admiration.  I  couldn't 
possibly  have  guessed  myself.  In  the  living  room  are  twelve  points. 
In  addition  to  one  ceiUng  light  and  four  wall  brackets,  this  chamlx-r 
of  electrical  hoiTors  is  starred  with  the  following  :—(l)  Outlet 
for    i>iano    lamp    or    phonograph  ;    (2)    Outlet    for    stand    lamp  ; 


(.3)  Outlet  for  lights  on  mantel;  (4)  Floor  outlet  for  table  lamp; 
(5)  Outlet  for  heater;  (6)  Outlet  for  table  lamp;  (7)  Outlet  for 
vacuum  cleaner. 

In  the  long  night  watches  I  have  dreamt  of  rooms  like  this,  and 
have  awakened  shivering  with  dread.  Such  dreams  are  a  natural 
and  unpleasant  consecjuence  of  an  evening  s])ent  in  sketching  out 
the  wiring  plan  for  ones  own  sitting  room.  But  I  never  expected 
to  see  my  nightmare  translated  into  the  solier  futility  of  actual 
fact. 

Woe  is  Me  ! 

The  front  bedroom,  too,  is  pretty  thoroughly  equipjx-d.  Here  we 
have  a  centre  light,  three  brackets,  a  wardrobe  light  and  baseboard 
outlets  as  follows: — (1)  Heater  or  vacuum  cleaner;  (2)  Curhng 
iron  ;  (S)  Warming  pad  or  milk  warmer  ;  (4)  Reading  lamp. 

Presumably  the  bedroom  is  intended  for  a  sleeping  apartment, 
although  the  suggestetl  electrical  equipment  might  lead  one  to  sup- 
pose that  its  purpose  was  as  varied  as  the  ajiparatus,  and  that  it 
might  Ije  used  as  a  hairdresser's  shoj),  a  kitchen  or  a  study. 

Xobody  could  be  more  exigent  than  I  in  the  matter  of  electrical 
conveniences,  and  my  owii  relations  have  at  times  remarked  on  what 
they  are  pleased  to  call  the  "■  stringiness  ''  of  my  flat.  ('"  Stringi- 
ness  "  may  be  defined  as  an  excess  of  flexible  cord.)  But  I  have  so 
far  been  satisfied  with  a  maximum  allowance  of  one  i<Mling  point 
and  three  baseboard  outlets  [)er  room.  Why  did  I  look  at  this 
beastly  jilan  ?  It  has  imsettled  me,  and  at  night  I  shall  dreanv  of 
vacuum  cleaners  walking  like  men  and  clumsily  inhaling  the  smoke 
of  my  superfine  "  GoldHakes,''  while  I  am  held  helpless  in  a  cling- 
ing network  of  flexible  cord  and  pelted  with  baseboard  outlets  by 
frenzied  fuse  boxes. 

Better  High  than  Low. 

Of  course,  it  is  eminently  desirable  that  every  house  should  Ije 
adequately  provided  with  outlets  ;  and  it  is  surely  better  to  err 
on  the  high  side  rather  than  on  the  low  when  determining  the 
numljcr  of  points.  Most  contractors  in  this  country  seem  to  be 
woefully  imimaginative,  and  are  often  diffident  about  recommending 
even  a  single  wall-plug.  While,  judging  from  the  infrequeney  with 
which  one  comes  across  two-way  switches  in  ordinary  houses,  one 
might  suppose  that  the  average  wireman  was  a  little  imcertain  of 
the  way  to  connect  these  useful  contrivances.  There  are  far  too 
few  points  in  most  English  houses,  and  I  dare  say  in  most  American 
houses  as  well. 

We  may  imagine,  therefore,  that  the  wire-lo\'ing  San  Franciscan, 
to  whose  specification  I  have  adverted  at  some  length,  has  been 
brooding  for  many  years  over  the  general  inadequacy  of  outlets  in 
CaUfornian  bungalows.  And  he  has  gone  mad.  He  has  (so  to  speak) 
taken  the  wire  between  his  teeth  and  bolted.  The  result  la — six 
rooms,  sixty-five  points. 

The  Golden  Mean. 

However  it  wouldn't  be  a  bad  scheme  to  let  such  a  man  run  loose 
in  England.  He  could  not  do  any  harm,  and  his  extravagant  ideas 
might  at  least  assist  in  dispelling  the  characteristic  lethargy  of 
his  British  brethren. 

Between  the  "  outletmania "  of  San  Francisco  and  the  outlet 
meagreness  of  Surbiton  we  might  achieve  the  golden  mean,  which  is 
— but  I  will  leave  my  pronunciamento  on  outlet  location  for  a  future 
occasion.  My  new  house  (now  being  wired)  will  enshrine  in  a  casket 
of  brick,  mud  or  concrete — I  am  not  sure  which — my  own  opinions 
on  the  subject.  It  shall  be  a  monument  of  electrical  convenience  and 
moderation,  and  over  the  door  shall  Ije  •nritten  the  words,  "  He  loved 
Electra,  but  he  did  not  lose  his  head.'' 
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(London:    G.  Rout  ledge  &  Sons.")     PP.  vii.  +  106.     3s.6d.net. 

■■  Practical  Testing  of  Electrical  Machines."  By  L.  Oulton  and 
N.  .7.  Wilson.     (London:   .Sir  Isaac  Pitman  1  Sons.)  '  Pp.  2.58.     6.s.  net. 

"  Dviiamo  and  Motor  Erection  and  Management."  By  A.  H.  Averj-. 
(London  :  Cassell  &  Company.)     Pp.  152.     Is.  6d.  net. 
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High-Tension    Switehgear.      By   H.    E.    Poole.      (London:    Sii 
Isaac  Pitman  &  Sons.)     Pp.  ix -)-118.    2s.  6d.  net. 

Had  the  title  of  this  book  been  "  Germaii  (or  even 
Continental)  High-tension  Switehgear  "  its  most  seriou.s 
fault  would  have  been  removed. 

It  is  difficult  to  visualise  the  market  for  such  a  book,  written 
and  published  in  England  as  it  is,  and  treating  a  complicated 
subject  in  a  necessarily  elementary  manner,  when  the  author 
takes  all  his  examples  and  illustrations  from  German  practice 
and  clearly  considers  the  V.D.E.  as  the  only  possible  authority 
on  the  subject.  To  a  student  or  to  a  craftsman  seeking  to 
increase  his  knowledge  of  the  apparatus  he  handles,  the  book 
can  only  be  misleading.  To  an  engineer  who  knows  anything 
of  switehgear  the  matter  is  too  elementary,  even  as  regards 
German  practice,  to  be  of  value.  In  one  respect  the  author  is 
entitled  to  sympathy,  since  15  000  words  are  far  too  few  for 
so  wide  a  subject.  Considered  as  a  book  on  German  practice, 
criticisms  become  largely  matters  of  detail.  Much  has  beei> 
omitted,  but  little  has  been  said  which  is  incorrect. 

The  table  on  page  4  incorrectly  states  the  V.D.E.  current 
limits  for  Series  I.  and  II.  oil  switches.  It  would  have  been 
better  to  reproduce  the  corresponding  table  from  the  Y.D.E. 
rules,  where  the  upper  current  limits  are  definitely  set  out. 
On  page  7  the  desirable  speed  of  break  in  an  oil  switch  is 
said  to  be  a  matter  of  debate,  and  the  author  considers  a 
high  speed  as  of  little  moment.  In  this  country  authorities 
all  agree  that,  other  things  being  equal,  the  higher  the  speed 
the  better.  On  page  21  the  maximum  current  density  for 
brush  contacts  is  given  as  250  A  per  .square  inch  ;  brushes 
may  be  worked  at  double  this  figure  if  the  leaves  are  nearly 
normal  to  the  contact  face.  The  treatment  of  oil  switch 
arcing  contacts  on  pages  23  and  21  is  unsatisfactory  and  the 
author  is  apparently  not  aware  that  the  voltage  drop  across 
butt-type  arcing  contacts  generally  decreases  with  wear. 
Fig.  7  should  be  transferred  from  page  29  to  page  47,  where 
it  is  first  mentioned. 

The  V.D.E.  limit  temperature  rises  on  page  33,  and  else- 
where, are  given  in  degrees  Farenheit.  Since  both  British 
and  German  standards  state  such  figures  in  Centigrade,  the 
conversion  is  a  mistake.  On  pages  33-34  the  discussion  of 
switch  oils  is  so  worded  as  to  cause  confusion  between  "  sludge  " 
and  free  carbon.  It  is  also  stated  that  the  breaking  capacity 
of  an  oil  switch  can  be  considerably  increased  by  using  special- 
quality  oils.  It  is  very  doubtful  if  this  "claim  can  be 
substantiated. 

Three  pages  are  devoted  to  a  discussion  of  oil-switch 
charging  resistances,  an  almost  exclusively  Continental  device, 
and  the  data  given  regarding  the  value  of 'these  resistances 
is  so  vague  as  to  be  misleading.  The  limits  of  voltage 
variation  for  oil-switch  closing  and  tripping  coils  given  on 
page  51  are  considerably  less  exacting  than  those  customary 
in  this  country.  The  reference  to  paxolin  on  page  69  as  a 
"  form  of  compressed  paper  "  falls  short  of  the  truth,  and  the 
position  is  not  improved  by  the  implication  that  for  pressures 
over  6  600  V  mica  or  glass  is  preferable  where  mechanical 
considerations  are  not  of  paramount  importance.  Outdoor 
horn  break  switches  (pages  87-89)  are  considered  by  the 
author  as  a  survival  of  bygone  days,  now  limited  to  entirely 
unimportant  service.  As  there  is  scarcely  a  high-voltage 
system  in  America  which  does  not  employ  .such  apparatus 
largely  and  increasingly,  the  statement  requires  revision. 

Under  the  heading  of  '"  Arrester  Gear,"  page  92,  a  reference 
is  made  to  "  choke  coils  .  .  .  also  used  in  busbar  layouts 
...  to  reduce  the  current  rush  on  short-circuit."  This 
casual  reference  to  reactance  coils  is  entirely  out  of  place  in 
this  chapter  and  will  give  the  uninitiated  a  wrong  conception. 
On  page  94  we  are  told  that  the  Brazil  resistance  is  the  ty-pe 
most  used  in  England  in  conjunction  with  lightning  arresters. 
It  is  doubtful  if  even  the  makers  of  this  device  would  care 
to  advance  this  claim,  as  against  carborundum  or  graphite 
paste  rods,  which  are  not  mentioned. 


Two  jjages  are  devoted  to  water-jet  arresters,  which  are 
never  used  in  this  country  or  America,  and  are  clying  out  on 
the  Continent,  and  only  six  lines  are  given  to  the  electrolytic 
arrester  which  is  almost  universal  in  really  high-voltage  work 
out  of  Eurojje.  On  jDages  112-113  are  given  figures  relating  to 
jjressure  tests,  including  a  table  based  on  the  ubiquitous 
V.D.E.  rules.  These  figures  are  usually  much  lower  than  the 
British  and  American  standard  of  2^  times  normal  voltage-(- 
2  000. 

The  final  paragraph  in  the  chajjter  on  "  Testing  "  deserves 
to  be  reproduced  in  exteriso  : — 

C'onsiderable  brush  discharge  occurs  witli  the  higher  pressures,  but 
this  is  not  dangerous  in  most  instances.  If  the  pi-essure  seems  likely  to 
jump  across  a  gap,  a  flame,  such  as  that  of  a  lighted  match,  thrown 
between  the  points  will  often  cause*  flash  over.  If  the  arc  persists,  the 
sparking  distance  is  too  small,  but  otherwise  the  factor  of  safety  is 
sufficient  when  the  difference  between  the  tedt  and  working  pressures 
is  taken  into  consideration. 

Imagine  what  might  happen  if  the  testing  staff  in  a  factory 
were  to  use  a  matchbox  as  an  adjunct  to  a  high-voltage 
transformer  in  this  way  ! 

Finally,  it  may  be  remarked  that  the  author's  phraseology 
is  sometimes  peculiar,  "  thoroughfare  insulators  "  instead  of 
through  insulators  ;  "  cru.shed  brush  switches  "  (presumably 
arc-shaped  as  distinct  from  straight  brushes)  ;  "  fuse-shorted 
trips  "  ;  ■■  commutator  links  "  for  multi-throw  isolating 
switches  ;  "  detent  "  for  catch  ;  "  mast  switches  "  for 
outdoor  horn  switches  ;  and  "  shed  insulators  "  instead  of 
pin  insulators.  W.  A.  Ooatfs. 

Shorter    Notices. 

Mathematics  for  Engineers— Part  II.  By  w.  N.  Ko.se.  (London : 

Chapman  *  Hall.)     Pp.  xiv.  +  419.     13s.  6d.  net. 

The  Directly-Useful  Technical  Series  is  the  outcome  of  an  attempt 
to  adopt  a  mean  between  practice  and  theory.  In  this  volume, 
Mr.  Rose  has  again  adapted  mathematics  for  engineers.  The  subject- 
matter  deals  chiefly  with  the  differential  and  integral  calculus  and 
its  applications  together  with  short  chapters  on  spherical  trigono- 
metry and  mathematical  probability.  The  examples  are  a  veiy 
impressive  feature  of  the  book.  The  young  engineer  is  naturally 
more  interested  in  working  out  mathematical  problems  when  they 
are  clothed  in  engineering  language.  Each  example  in  this  volume 
has  its  bearing  on  some  problem  connected  with  engineering — 
those  on  maxima  and  minima  being  especially  useful.  Simple 
differential  equations  are  treated  concisely  and  completely  in  a 
few  pages.  The  chapter  on  Harmonic  Analysis  is  clear  and  practical. 
It  is  to  be  regretted  that  lack  of  space  has  apparently  prevented 
the  author  from  describing  the  harmonic  analyser,  such  as  was 
invented  by  the  late  Prof.  Henrici.  An  account  of  Amsler's 
Integrator,  too,  would  have  been  acceptable  in  the  chapter  on 
Graphic  Integration. 

Another  pleasant  feature  of  the  book  is  the  way  the  author 
has  emphasised  the  importance  of  the  graphical  method,  by  giving 
grapliical  as  well  as  algebraical  proofs.  To  the  individual  with 
the  non-mathematical  mind,  the  graphical  method  is  all-important. 
It  is  his  only  hope  in  understanding  mathematical  deductions. 
A  good  example  is  the  author's  treatment  of  root  mean  square 
values,  fiist  algebraically,  and  then  graphically  by  Dr.  Fleming's 
method. 

The  book  will  be  very  useful  to  engineering  students  and  as  a 
reference  work  for  all  engineers  who  are  interested. 

The  How  and  Why  of  Radio  Apparatus.    By  H.  W.  Secoe- 

(New    Vork  ;     E.\periiiicnti-i-  rulili.>.;liin,ir  Company,   Inc.)     Pp.   160' 

Price  S>1'75.  ■ 

This  little  volume  is  intended  for  the  use  of  amateur  wireless 
operators  and  students.  It  is  not  intended  as  a  complete  text- 
book, but  presents  many  phases  of  the  subject  in  a  clear  and  very 
attractive  light  which  will  appeal  to  experimenters  on  this  side 
who  are  treated  to  text-books  usually  well  above  their  heads  or 
lacking  in  the  human  appeal  which  is  so  essential  if  the  student's 
interest  is  to  be  held.  The  literature  available  to  amateur  wireless 
enthusiasts  in  this  country  is  enough  to  make  them  lose  all  interest 
in  their  subject.  There  is  an  absence  of  snap,  a  lack  of  originahty 
and  imagination  about  much  of  the  stuff  served  uj)  to  the  British 
amateur.  One  jiicturcs  the  a\ithois  as  men  who  advise  without 
any  real  knowledge  or  practical  exj)crience  of  their  subjects.  They 
learnedly  explain  but  their  explanations  are  guarded,  hoary  with 
age,  common-place,  almost  priggish,  if  such  an  expression  can  be 
used.     The  man  to  teach  must  be  an  enthusiast  and  capable  of 


May  (),  1921. 


THE  ELECTRICIAN. 


561 


iiistillini;  cntlnisinsiii  into  his  leaders.  Ho  must  have  burnt  out 
valves,  ^'ot  shocks  from  liis  imhietion  coil,  spent  all  niuht  jugnling 
with  a  detector.  Then  let  him  write  about  it — tell  his  readers 
how  to  avoid  these  things.  The  enthusiastic  amateur  is  the  man 
to  write  for  the  amateur. 

Interesting  matter,  a  simple  way  of  e.\])laiiiing  things  and  an 
unliouniled  enthusiasm  are  essentials,  but  arc  not  often  found  in 
articles  for  amateurs  except  in  certain  well-known  cases. 

The  writer  of  this  volume  possesses  these  virtues.  An  intinuite 
experience  with  his  subject  makes  him  interesting  and  convincing. 
His  chapters  cover  induction  coils,  transformers,  condensers, 
industanccs,  receiving  tuners,  detectors,  telephone  receivers,  amjili- 
liers,  wave-meters,  aerials,  and  a  final  chapter  on  the  measure- 
ment and  caleidation  of  inductance.  Each  chapter  contains 
many  novel  features  which  will  be  entirely  new  to  many  reader.s. 
We  cannot  help  feeling  that  the  book  sujiplies  an  element  which 
our  British  publications  for  the  most  i«ut  lack — a  human  under- 
standing of  the  amateur's  needs. 

Rndiments    of    Electrical    Engineering'.     By  Phillu'  Kemi', 

JI.Sc,    .M.I.K.K.     (Lundun  :     MaomilUui   &    Company,    Ltd.)     I'p. 

viii.  -)-  2.5.^.  (ia. 
This  book  is  presumably  written  for  those  responsible  for  the 
ujjkcep  of  small  electrical  installations  and  who  desire  to  attain  a 
certain  degree  of  proficiency  in  the  necessary  details  of  such  up- 
keep, rather  than  an  understanding  of  cause  and  cfTect.  For 
such  the  little  book  is  suitable  enough.  The  subject-matter  has 
been  dealt  with  non-mathematieally,  and  the  author  admits  quite 
frankly  that  the  method  of  treatment  is  necessarily  superficial 
in  a  number  of  ways.  It  is  obvious  that  he  recognises  readily 
enough  that  the  book  is  in  no  sense  a  text-book  of  electrical  en- 
gineering, but  merely  a  sort  of  introduction  for  that  type  of  man 
who  is  scared  away  by  the  general  run  of  text  books.  We  wish, 
however,  that  he  had  boldly  told  his  readers  that  there  was  no 
back-stair  way  of  becoming  a  knowledgeable  electrical  engineer, 
and  that  they  would  have  to  face  the  fact  and  obtain  some  knowledge 
of  mathematics  and  fundamental  science  as  soon  as  they  had  finished 
reading  his  book.  Perhaps  he  will  add  an  after-word  in  future 
editions — showing  that  the  solution  of  problems  cannot  often  be 
accomplished  "  by  covering  the  quantity  which  it  is  wished  to 
determine  when  the  remainder  gives  the  combination  required." 
We  believe  that  this  system  of  overcoming  Ohm's  law  originated 
in  America — but  if  that  be  untrue  we  apologise  to  America  w  hole- 
heartedlv.  ?i 


Correspond  ence. 

SYNCHROXOLS    INDUCTIOxX    MOTORS    AND    POWER 
FACTORS. 

TO    THE    EDITOR    OF   THE    ELECTBICI.AN. 

Sir  :  With  reference  to  the  correspondence  on  the  above 
subject,  it  may  be  of  interest  to  your  readers  to  learn  that  the 
development  of  the  single-field  cascade  synchronous  motor 
has  overcome  all  the  inherent  defects  of  the  ordinary  type  cf 
machine.  Not  only  does  it  start  against  2|  times  full-load 
torque,  but  it  will  synchrovise  w'hen  carrying  the  same  load 
and  witlwul  any  large  rush  of  current.  If  reqviircd  to  start 
only  against  full-load  torque,  it  takes  only  10  per  cent,  to 
15'  per  cent,  more  current  than  that  required  when  running 
with  a  leading  power  factor  of  0-7.  Instead  of  the  low  starting 
power  factor  of  the  ordinary  machine,  the  new  motor  starts 
with  a  power  factor  exceeding  0-9,  and,  finally,  it  is  found 
that  under  the  most  adverse  conditions  no  trace  of  hunting  or 
phase-swinging  is  developed. 

Machines  of  this  type  are  in  regular  service  and  are  being 
built  in  sizes  from  100  to  700  B.n.p.  with  power  factors  varying 
from  unity  to  0.4  leading.  The  machine  is  entirely  self- 
synchronising  and  is  as  easily  started  as  an  induction  motor. 
The  motor  is  also  built  to  run  synchronously  at  two  or  three 
speeds. — We  are,  &c.  For  Sandycroft,  Ltd. 

London,  April  27th.  John  R.  Murray^ 
Secretary. 

THE  ELECTRIC  WASHER— A  TOY  OR  A  TRIUMPH. 

to  the  editor  of  the  electrician. 

Sib  :    Emerging  from  the  cellar,  where  I  have  just  been 

putting  the  family  washing-machine  through  its  weekly  paces, 

I  find  your  publication  of  March  18th,  in  which,  I  note,  that 

"  Electrocynic  "  suspects  that  I  am  no  lady.     1  quite  agree 


with  him  ;  I  haven't  felt  like  a  lady  since  1918,  when  the 
nurse  went  into  a  uniform  factory  and  the  cook  eloped  with  a 
sailor.  J3ut  as  to  his  suggestion  that  my  interest  lies  in  the 
selling  of  washing-machines  rather  than  in  their  personal 
a]i])lication,  there  are  moments  when  I  feel  like  responding, 
"  Is'o  such  luck." 

Whether,  technically  speaking,  my  washing-machine  is 
really  el(>ctric  or  not  doesn't  trouble  my  logical  faculties  at 
all,  possibly  owing  to  their  lack  hi  my  composition.  I  admit 
that  my  electric  washer  is  gas-heated,  that  it  requires  soap 
and  water,  as  in  the  days  of  Pharaoh,  and  further  horrible 
confession,  it  has  to  be  oiled.  However,  as  that  well-known 
British  matron,  Mrs.  Juliet,  remarked  a  few  years  after  her 
marriage  to  the  equally  celebrated  Mr.  Romeo,  she  didn't 
care  by  what  name  her  machine  was  called,  as  long  as  it  washed 
the  clothes. 

But  as  to  the  elficacy  of  our  American  ])ower-wringer,  I  refuse 
to  retreat  an  inch .  What  English  hand-o])erated  wringers  may 
do,  when  driven  by  English  hearts  (or,  sliould  one  rather  say, 
backs)  of  oak,  I  cannot  know.  Possibly  the  American  hand- 
wringer  is  defective  ;  admittedly  the  American  charlady  is. 
But  this  I  do  know  :  in  act.ual  fact,  clothes  arc  wrung  infinitely 
drier  here  by  a  power  wringer  than  they  ever  are  by  hand. 
The  masculine  mind  might  attribute  this  result  to  the  recently 
achieved  aridity  of  our  atmosphere,  but  feminine  intuition 
points  to  tlie  functioning  of  that  electric  motor  behind  the 
wringer.  I  suggest  also  that  the  ])roper  moment  for  comparison 
is  not  as  the  first  piece  comes  out  of  the  tul),  but,  say,  after 
the  sixth  sheet  and  the  third  tablecloth  have  been  propelled 
through  the  wringer,  ot  et  armis.  And  I  still  maintain  that 
a  regular  family-wash,  without  a  machine,  is  too  heavy  work 
for  any  woman,  be  she  Jew  or  Gentile,  bond  or  free. 

As  to  population,  we  all  know  that  the  rich  don't  contribute 
to  it  very  largely  ;  as  to  the  poor,  apparently  they  can't  be 
stopped  from  augmenting  it  with  extreme  rapidity.  Thus 
the  middle  class  is  called  upon  to  ])roduce  the  teachers,  doctors, 
dentists,  nurses,  judges,  spiritiuil  pastors  and  masters,  &c., 
to  remove  the  adenoids,  fill  the  teeth,  straighten  the  limbs, 
and  improve  the  manners  and  morals  of  those  children  whose 
mothers  can't  or  won't  bring  them  up  properly.  And  this 
raising  of  future  citizens  of  light  and  leading,  without  benefit 
of  cook,  char,  housemaid,  nurse  or  governess  (as  is  now  generally 
the  case  in  the  United  States),  is  no  easy  task.  And  the  harder 
it  is,  the  fewer  arc  the  number  of  children  among  the  very 
people  most  capable  of  helping  the  quality  of  the  population. 
So  the  question  is  not,  would  one  rather  have  a  charwoman  or 
or  a  washing-machinCj  but  would  it  not  be  better  to  have  both, 
if  possible,  and  thus  to  cut  down  the  amount  of  time  that  the 
charwoman  has  to  spend  upon  the  washing,  and  to  set  her  to 
wheeling  the  baby-carriage,  figtiratively  speaking,  in  the  time 
so  saved. — I  am,  &c.  An  American  Housewife. 


Underground   Railway   Training 
School. 


On  Tuesday  the  Press  were  invited  to  inspect  the  school  which  has 
been  established  at  Lambeth  North  Station  for  the  training  of  Under- 
ground Railway  incn,  and  to  see  the  film  which  shows  the  men  right  and 
wrong  ways  of  carrying  out  their  work,  with  a  view  to  enabling  them  to 
avoid  or  "prevent  accidents.     There  are   at  the  school  equipment  for 
demonstrating  the  action  of  the  brakes  and  a  complete  .switchboard, 
ujion  which  each  man  training  to  qualify  for  a  niotorman  receives  in- 
struction.    A  brake  valve,  uncovered  so  as  to  give  a  sectional  view,  and 
a  wall  diagram,  showing  the  whole  lay-out  of  a  motor-car  equipment, 
arc   particularly  useful  aids  to  instruction.     There  are  on   the  school 
premises  an  gffice,  lecture  room,  booking  office  school,  motor  equipment 
room,  medical  ofliicer's  room  and  cinema  hall.     New  men  are  instructed 
in  the  duties  of  booking  clerks  and  porters,  which  are  the  ijreliminarj- 
grades,  and  in  the  training  is  included  the  study  of  the  geography  of  the 
radways,   the   avoidance   of   accidents   and   the   absolute   necessity  for 
courtesy  on  all  occasions.     Before  promotion  to  gatemcn,  collectors  and 
liftmen^  guards  and  signalmen,  and  motor  men,  men  who  have  previously 
passed  out  of  the  school  as  proficient  in  the  preliminary  grades,  return 
for  instniction.     Classes  are  also  held  twice  a  week  which  are  open  to  all 
grades  in  the  ser\ice.     In  addition  to  the  theoretical  training,  the  men 
are  sent  out  on  the  line  for  practical  training  with  a  competent  instructor. 
In  the  fii-st  year,  ended  February-,  1921,  257  men  were  engaged,  whilst 
433  men  of  various  grades  passed  through  the  school. 
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An   "  All-British  "    Vacuum    Cleaner. 

CjBi  T      i 

The  introduction  of  an  "  All  British  "  electric  vacuum  cleaner  is,  it 
will  be  agreed,  a  step  in  the  right  direction,  and  the  "  Little  Glutton  " 
vacuum  cleaner,  which  is  being  placed  on  the  market  by  The  Edisos 
Swan  Electric  Co.  qualifies  for  the  proud  title  of  "  All  British,"  as  it 
is  made  throughout  at  the  Ponders  End  Works  of  the  Company. 

A  close  inspection  of  the  machine  reveals  the  fact  that  it  has  not  been 
designed  in  a  hurry,  but  it  is  the  result  of  careful  forethought  and  experi- 
mental work.  A  comparison  of  the  weight  of  the  "  Little  Glutton." 
which  is  illustrated  in  Fig.'l,  withlthat'of  other  machines  shows  that  it 


Fig.  3. 
Diagram  of 
THE       Dust 
Bag. 


from  either  end  of  the  carcase.  The  brush  gear  and  armature  can  be 
removed  from  the  machine  without  disturbing  any  of  the  connections. 
Tills  motor  is  quite  "  universal "  as  it  runs  equally  well  on  direct  or 
alternating  current  up  to  50  periods.  It  is  made  for  all  circuits  from  25 
to  100  periods,  and  from  50  to  250  V.     The  normal  Ipading  is  200  W. 

The  fan  is  six-bladed  and  is  constructed  from  high  tensile  die-cast 
aluminium  alloy.  It  is  of  exceptional  strength  and  is  designed  to  give 
the  maximum  air  displacement. 

Another  interesting  feature  is  the  patented  construction  of  the  dust 
bag.  In  appearance  this  bag  is  similar  to  most  others,  but  it  is  made 
in  the  form  of  a  valve  in  which  the  dust  is  thrown  up  a  central  passage 
and  is  then  thrown  to  right  and  left  and  is  deposited  in  pockets.  There 
is  therefore  no  possibiUty  of  dust  falling  back  into  the  machine  and  a 
clear  passage  is  maintained  when  working  the  cleaner.  The  operation 
is  shown  in  Fig.  3. 

Switching    Arrangements. 

The  automatic  switch,  which  is  patented,  is  specially  designed  to  meet 
the  wishes  of  those  who  are  averse  to  operating  a  switch  when  a  machine 
is  in  motion.  The  switch  is  operated  by  the  main  handle  of  the  cleaner. 
The  normal  "  at  rest  "  position  of  this  handle  is  a  vertical  one.  and  it  is 
spring  locked.  To  use  the  cleaner  this  handle  is  released  and  is  brought 
into  the  most  convenient  position  ;  tliis  automatically  starts  the  motor. 
Upon  returning  the  handle  to  the  vertical  position  the  motor  is  automati- 
cally stopped. 

Many  other  refinements  in  design  have  been  introduced  into  this 
macliine  and  its  accessories,  one  noticeable  feature  being  the  connector 
for  blowing  or  suction.  In  all  other  cleaners  special  adaptors  are  neces- 
sary and  these  are  usually  lost  or  mislaid  when  wanted.  In  the  "  Little 
Glutton  "  the  device  is  sent  out  fixed  to  the  hose  as  a  unit,  and  no  adaptor 
is  required.  The  various  brushes  are  also  of  novel  design,  differing  from 
those  usually  supplied  with  cleaners,  in  that  a  suction  zone  is  provided 
completely  around  the  outer  walls  of  the  bristles  in  addition  to  the  usual 
central  ajjerture.  In  tliis  manner,  all  dust  raised  by  the  action  of  the 
bristles  is,  it  is  claimed,  thrown  immediately  into  the  suction  zone,  no 
matter  in  what  direction  the  brush  is  used.  The  machines  are  provided 
~with  a  very  complete  range  of  accessories  including  a  hose  length  with 
steel  extension  tubes  of  ample  diameter  and  a  variety  of  nozzles  for  every 
class  of  cleaning. 


Fig.  1. — The  "  Little  Glutton  "  Vacuum  Cleaner. 


Shop    Lighting   hy   Gasfilled   Lamps. 

The  prime  object  of  a  shop-window  lighting  scheme  is  to  provide 
adequate  and  jjlcasing  illumination  of  the  goods  displayed.  Among 
subsidiary  aims  may  ,be  mentioned  attractive  and  artistic  effect,  due 
economy  in  current  consumption,  and,  in  some  instances,  distinctive 
design — as  in  the  case  of  multiple  shops.  From  the  illuminatini; 
engineer's  point  of  view,  there  are  two  principal  tyj^es  of  window  : — 
(1)  those  of  large  stores,  which  are  usually  spacious  and  dressed  in  an 
open  style  ;  and  (2)  the  windows  of  smaller  shops,  which  are  generatiy 
cramped  and  often  very  crowded  with  goods.  The  same  princi])k's 
should  be  applied  in  designing  the  lighting  of  either  type,  but  the  equi])- 
ment  will  vary  in  each  case.  The  human  eye  instinctively  and  in- 
voluntarily seeks  the  brightest  object  in  its  field  of  vision,  and,  therefore, 
unless  tor  very  special  reasons,  it  is  not  good  practice  to  allow  the  actual 
source  of  liaht  to  be  visible. 


is  designed  n  generous  lines  and  constractcd  to  last.  Tlie  total  weight 
is  23  lbs.,  but  it  is  so  well  balanced  and  the  four  nibbcr-tyred  wheels  so 
easy  running  that  it  requires  practically  no  effort  to  use  it  and  a  child  can 
quite  easily  operate  it.  The  finish  is  polished  aluminium  and  many 
refinements  and  common-sense  features  are  embodied  in  the  design. 

An  outstanding  feature  of  this  cleaner  is  the  motor  which  is  most  rigidly 
built  and  is  of  a  far  heavier  pattern  than  is  usually  found  in  cleaning 
raacliines.  The  carcase  is  built  up  from  laminated  field  stampings  of 
"  Stalloy  "  with^die  cast  aluminium  end  brackets.     This  carcase  also 


Fig.   2. — Armature  of   "  Little   Glutton  " 
Cooling  Arrangements. 


Motor,   .hhowing 


carries  the  special  automatic  switch  which  will  be  referred  to  later.  The 
armature  is  constructed  on  novel  lines,  in  that  two  cores  are  mounted 
on  the  spindle  leaving  a  central  space  one-third  of  its  length,  so  that 
between  the  cores  the  armature  windings,  see  Fig.  2,  are  directly  open  to 
the  surrounding  air  thus  providing  a  very  effective  self-cooling  anange- 
jnent.  The  armature  is  wound  with  double  sQk-covered  copper  wire 
and  is  fitted  ■with  a  commutator  of  twenty-four  drawn  copper  bars. 
The  spindle  runs  in  ball  bearings  which  are  enclosed  in  machined  housings 
of  the  same  diameter  as  the  core,  and  the  armature  can  thus  be  entered 


J 


Fig.  \. 


The  intensity  of  illumination  required  for  shop  window  displavs 
varies  from  15  to  25_  foot-candles,  according  to  the  colour  and  nature 
of  the  goods  exhibited,  the  lower  figure  being  for  light  surroundiui;s 
and  open  dressing.  With  modem  reflectors  and  lamps  these  values 
can  be  obtained  with  a  current  consumption  of  from  1  to  3  W  per 
cubic  foot  of  window  space.  The  40,  60  and  100  W  gasfilled  lamjis 
are  particularly  suited  for  shop  window  illumination.  The  -type  of 
reflectors  used,  and  their  arrangement,  will  depend  largely  on  the  size 
of  the  windows.  A  large  window,  such  as  those  in  the  big  department 
stores,  should  be  treated  for  lighting  purposes  as  a  small  theatre  stage. 
For  these,  window  trough  reflectors  give  excellent  results.  A  typical 
trough  reflector,  designed  by  the  General  Electric  Company,  is  shown 
in  Fig.  1.  This  consists  of  a  steel  sheU  lined  with  open  mirror  glass  strips 
and  provided  at  suitable  intervals  with  B.C.  holders  to  take  100-W 
gasfilled  lamps.  The  design  illustrated  is  intended  for  use  in  windows 
of  average  depth,  and  the  lamps  are  spaced  18  in.  apart.  Other  types 
are  available  for  windows  of  various  proportions  and  different  spaciniis 
can  be  arranged. 

Window  Lighting  Problems. 

Where  the  window  dressing  is  likely  to  vary  in  character  from  week 
to  week,  or  where  a  very  flexible  system  of  Ughting  is  desired,  the 
G.  E.  C.  F.B.  323  individual  unit  (shown  in  Fig.  2)  is  extremely  useful. 
This  unit  consists  of  a  concentrating  ij\K  steel  reflector  lined  with  mirror 
glass,   mounted   on   a   knuckle-jointed   brass   down-rod   and   provided 
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with  a  uMling  plate  ami  I3.t'.  liuliUi-.  This  httin;;  can  be  adopted  as  a 
})endant  or  bracket  and  is  inleiuled  for  use  with  GO  or  100  W  gas- 
tilled  lamps,  special  ventilation  being  provided.  With  suitable  switching 
arran<'enients,  a  variety  of  lighting  effects  can  be  obtained  and  the  ad- 
justable joint  allows  the  light  to  be  directed  where  it  is  most  needed. 
Both  the  trough  ivtleetors  and  the  individual  units  air  designed  to 
scrt>en  the  lamp  lilanients  from  diivet  view. 

In  lighting  the  windows  of  the  smaller  shops,  several  diffieulties  are 
met.  In  the  first  place,  the  small  shop-keeper  is  usually  averse  from 
installing  anything  more  than  the  old-fashioned  drop  pendant  with 
(and  often  withtmt)  a  conical  shade.  This  is  due  partly  to  conservatism, 
partly  to  unwillingiu'ss  to  incur  heavy  exittnso  and  partly  to  an  in- 
sufficient realisation  of  the  advertising 
\alue  of  well-lighted  windows.  More- 
over, until  recently,  there  have  been 
luactically  no  simple,  yet  scientifically 
tlesigned.  units  available  at  a  ifasonable 
price.  The  unit  shown  in  i"ig.  '2  is 
admirable  for  the  snudl  shop,  but  whei-e 
expense  is  a  great  consideration,  the 
i-ellector,  holder  and  gallerj'  can  be  sup- 
plied with  a  .short  length  of  flux,  and  a 
l>.f'.  adapter  for  attachment  to  existing 
pendant  points.  This  unit  can  be 
ciiuippcd  with  one  of  the  O.E.C. 
"  8up.-rlnx  "  shades.  "  Superhix"  whicli 
is  a  white  "  cased "  glass  having  an 
"  egg-shell  "  finish,  combines  excellent 
diffusing  and  reflecting  proijcrties  with  a 
very  low  absorption  factor.  By  the  use 
of  suitable  curtains  or  friezes,  the  in- 
dividual units  can  bo  completely  hidden  / 
from  public  \-icw  and  the  wonderful, 
almost  stereoscopic  effects  obtainable 
are  a  welcome  contrast  to  the  alternate 
sickly  and  glaring  results  seen  in  shops 
where  no  attempt  at  scientific  Fit;.  2. 
illumination     is    made.      The    General 

Electric  Companj',  Ltd.,  Magnet  House,  Kingsway,  W.C.  2, 
have  specialised  in  shop-window  lighting,  and,  although  they  do  not 
carry  out  installations,  their  ilhiminatingdepartment  will  willingly  give 
the  benefit  of  their  experience  tothn.se  interested  in  lighting  problems. 


London   Traffic   Arrangements. 


C 


Elwell-Poulsen   Arcs  Aboai-d   Ship. 

There  is  no  doubt  that  as  the  relial)le  range  of  wireless  sets  aboard 
ship  is  increased  passengers  will  make  a  greater  use  of  this  means  of 
eonuuunieation.  With  this  end  in  view  the  Cunard  Company  has 
installed  Elwell-Poulsen  arc  e(|uipments  on  some  of  their  larger 
liners,  and  some  ven-  satisfactory  results  are  being  obtained. 

The  first  ship  to  be  fitted  was  the  "  Caronia,"  and  the  results  of 
several  trip:?  which  she  has  made  are  now  available.  On  the  Atlantic 
route  communication  is  maintained  direct  with  shore  stations 
throughout  the  j)assage.  Very  good  ranges  are  also  obtained  nith 
the  "■  Polar  "  spark  equipment,  with  which  the  "  Caronia  "  is  fitted 
in  addition  to  the  arc.  At  certain  places  on  the  route,  however, 
spark  jambing  and  atmospherics  are  particularly  bad.  and  it  was 
here  that  the  arc  was  particularly  valuable  in  getting  messages 
through. 

■  S.s.  '"('aronia  "  has  recently  completed  a  cruise  in  the  Mediter- 
ranean, and  the  following  extracts  from  the  operator's  report  are 
interesting  : — 

The  Elwell-Poulsen  arc  installation  has  worked  very  satisfactorilv. 
and  very  good  ranges  have  been  obtained. 

The  greatest  ranges  obtained  with  the  arc  were  with  Bar  Harbour  on 
February  2.5th  at  0612  position  noon  35.00  N.  20.13  W.  approx.  distame 
2  423  miles  from  wluch  position  continuous  communication  was  main- 
tained to  New  York. 

Bar  Harbour  also  advised  that  he  copied  our  signals  on  22nd  Febniai  v 
at  2  130  while  working  to  Devizes,  this  distance  being  about  3  .501)  mill  s 
and  while  s.s.  "  Caronia  "  was  still  in  the  Mediterranean.  .'Vt  0735  on 
25th  February  communication  was  established  with  Norfolk,  Va.,  at 
approximately  2  815  miles.  Devizes  was  also  communicated  with  on 
19th  January,  at  0050  at  approximately  2  000  miles. 

During  the  Mediterranean  cruise  communication  was  kept  practicallv 
throughout  with  Denizes,  despite  bad  jambing  from  spark  and  arc 
stations  in  the  vicinity.  His  signals  would  seem  to  carry  to  a  greater 
distance  south  than  west,  and  were  usually  very  strong.  No  com- 
plaints wen'  ever  i-eceived  regarding  the  clearness  of  s.s.  "  Caronia  "  arc 
note,  and  judging  from  the  steadiness  of  the  D.C.  meter  the  arc  is  ramiiiig 
most  satisfactorily. 

Although  the  main  portions  of  s.s.  "  Caronia  "  arc  eciuipment  are 
those  of  a  standard  land  station,  there  are  several  points  of  interest. 
A  special  method  of  keying  is  employed,  so  that  no  spacing  wave  is 
radiated,  and  the  energy  taken  by  the  arc  during  the  spacing  period 
is  considerably  less  than  that  during  marking.  Ea.sy  starting  and  a 
clear  note  are  helped  by  the  use  of  a  separate  alcohol  vapouriser  in 
the  jilace  of  the  usual  drip-feed  arrangement. 


The  Special  CommiUcc  of  Inquiry  on  Tramways  appointed  by  the 
London  County  Council  in  .March.  l'.)20.  has  issued  a  report  in  which 
they  state  that  t  hey  have  ccjnsidcrcd  several  methods  that  have  suggested 
themselves  for  dealing  with  the  Limdon  traffic  problem  as  a  whole,  and 
effecting  such  an  improvement  in  the  pirsent  arrangements  as  will 
enable  the  best  use  to  be  made  of  the  existing  facilities.  It  is  pointed 
out  that  in  the  area  there  arc  some  122  road  authorities  cxerci.sing  various 
powere  of  control.  At  present,  except  for  the  exercise  of  certain  powers 
of  conti"ol  by  the  Ministry  of  Transport  aiul  the  iK)lice,  and  the  temporary 
powers  confciTcd  on  local  authorities  by  the  T^ocal  (lovernment 
(Emergency  Provisions)  Act,  I'.dti,  no  very  elTcctive  limitatiim  exists 
as  regartls  the  numljcr  or  character  of  road  iiasscnger  transports  services 
which  may  be  introduced.  As  the  result  of  this  state  of  affairs  there  are 
now  being  operated  in  the  area  about  17  systems  of  separately  o))erated 
tramways,  and  also  a  large  number  of  motor  omnibus  undertakings. 

While  we  recognise  that  in  many  resiwcts  the  existing  facilities  require 
to  be  sujiplemcnted  in  order  to  meet  the  requirements  of  the  jjublic, 
we  are  satisfied  that  if  the  undertakings  now  operated  were  worked  in 
co-ordination  very  great  benefits  could  at  once  be  secured  for  the  public, 
while  at  the  same  time  considerable  financial  advantages  wouUl  accrue 
to  intUviilual  undertakings.  An  essential  condition  is  that  any  step 
taken  must  be  accompanied  by  adequate  provisicju  for  public  control, 
so  that  the  interests  of  the  travelling  public  nuiy  be  safeguarded.  The 
only  satisfactoiy  and  effective  form  which  this  control  could  take  if 
arrangements  were  made  for  the  operation  of  the  existing  undertakings 
on  unified  lines  would  be  by  means  of  a  municipal  body  elected  by  the 
local  authorities  in  (ircater  London,  it  being  clearly  understood  that  the 
setting  up  of  such  a  body  should  be  regarded  as  a  temporary  measure 
pending  the  re-organisation  of  local  government  in  Greater  London. 
The  Committee  state  that  they  have  examined  the  "service" at  cost" 
methods  of  operation  in  force  in  many  American  and  Canadian  cities. 
Under  this  arrangement  the  city  authorities,  or  a  specially  constituted 
pubhc  authority,  grant  a  franchise  to  private  undertakings  to  operate 
the  tramways  systems  in  their  area. 

As  the  result  of  conferences  between  representatives  of  the  Council 
and  representatives  of  the  London  Underground  group  of  companies 
the  Committee  feel  that  a  point  has  been  reached  at  which  it  would  bo 
well  for  the  Council  to  outline  its  general  policy  as  to  the  stcjis  which 
should  be  taken  to  place  the  traffic  arrangements  of  London  on  a 
satisfactory  footing,  bearing  always  in  mind  tliat  the  Coimcil  must 
necessaril}'  look  at  the  matter,  not  merely  from  the  standpoint  of  its 
jjosition  as  a  tramway  undertaker,  but  also  as  a  local  authority 
responsible  for  looking  after  the  general  interests  of  the  public  of  London. 
The  question  of  the  relationship  of  existing  undertakings  and  the 
establishment  of  a  Traffic  Control  Authority  for  Greater  London  is  of 
such  obvious  public  importance,  and  one  that  affects  so  many  interests, 
that  no  sati.sfactory  settlement  can,  the  Committee  think,  be  hoped 
for  unless  the  Government  takes  the  matter  in  hand  by  arranging  to 
bring  together  the  various  authorities  concerned,  and  subsequently 
by  formulating  the  legislative  measures  that  will  be  necessary.  There 
should  be  no  delay  in  the  Council  defining  generally  its  attitude  in  the 
matter  and  in  approaching  the  Government.     We  recommend  : — 

That  the  Council  earnestly  desires  the  introduction  by  His  Majesty's 
Government  of  legislation  to  make  provision  for  the  unified  operation 
of  local  passenger  transport  undertakings  in  Gre-ater  London  and  for 
the  setting  up  for  such  area  of  a  municipal  traffic  control  authority 
(to  be  appointed  by  the  local  authorities  affected),  it  being  understood 
that  the  establishment  of  such  an  authority  shall  be  regarded  as  a 
temporary  expedient  pending  the  settlement  of  the  question  of  the 
re-organisation  of  local  government  in  Greater  London,  and  that  in  the 
event  of  a  new  governing  authoritj*  being  set  up  for  the  area  with  the 
requisite  powers  such  authority  shall  take  the  place  of  the  municipal 
traffic  authority  herein  referred  to. 


London    and    Home    Counties 
Electricity   District. 


The  Electricity  Commissionci-s  give  notice  that  they  will  hold  a  local 
inquirj'  at  the  offices  of  the  Institution  of  Electrical  Engineers,  Victoria 
Embankment,  W.C.  on  the  14th  .June  and  following  days  with  reference 
to  the  area  to  be  included  in  the  proposed  district  and  the  objections  and 
representations  which  have  been  made  on  account  of  the  inclusion  in, 
or  exclusion  from,  the  said  district  of  certain  areas,  and  to  consider 
schemes  which  have  been  submitted  respectively  by :  («)  the  London 
County  Council,  (h)  the  Conference  of  local  authorities  owiiing  elec- 
tricity undertakings  in  Greater  London,  and  (c)  the  London  Electricity 
.Joint  Committee,  1920,  Ltd.  In  each  case  it  is  proposed  to  effect  an 
improvement  of  the  existing  organisation  for  the  supply  of  electricity 
in  the  district  and  to  form  a  Joint  Electricity  Authority. 

Schemes  have  also  been  submitted  by  (</)  the  Jlclropolitan  Borough 
Council  of  Poplar,  for  effecting  an  improvement  of  the  existing  or- 
ganisation for  the  supply  of  electricity  in  "  East  London  and  District," 
and  for  the  formation  of  a  Joint  Electricity  Authority  for  the  district  ; 
and  also  (c)  by  the  Great  Eastern  Railway  Company,  and  (/)  the  London, 
Brighton  &  South  Coast  Railway  Company,  in  both  cases  for  effecting 
an  improvement  of  the  existing  organisation  for  the  supply  of  electricity 
in  the  district  provisionally  determined. 
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The  Nash  "  Fish  "  Invention. 


On  Monday  and  Tuesday,  the  Royal  Commission  on  Awards  to 
Inventors,  Mr.  W.  Temple  Franks  presiding,  continued  the  hearing  of 
the  claim  of  Mr.  G.  H.  Nash  (of  the  Western  Electric  Company)  and 
Messrs.  Pennj',  Mack  &  Grace,  for  an  award  of  £250  000  for  the  invention 
of  hydrophone  equipment,  which  was  used  in  a  structure  called  the 
Nash  "  fish  "  and  operated  through  a  cable  from  controlling  apparatus 
on  a  surface  vessel. 

Mr.  HuNTKE  Gray,  for  the  claimants,  continuing  his  opening  speech, 
said  the  Western  Electric  Company  spent  much  money  in  evolving 
successful  hydrophones,  and  Mr.  Nash  himself  spent  £3  000  for  which  he 
had  received  no  pecuniary  recompense.  Mr.  Nash  and  his  colleagues 
had  not  been  inspired  by  other  inventions.  He  claimed  that  the  device 
under  consideration  was  the  most  important  that  had  been  investigated 
by  the  Commission. 

Mr.  G.  H.  N.\SH  then  gave  evidence,  in  the  course  of  which  he  said 
a  naval  captain  had  expressed  the  opinion  that  the  "  fish  "  idea  was 
impossible,  as  it  did  not  contain  gyroscopes  and  otlier  things  which  were 
used  in  torpedoes.  When  the  hydrophone  was  not  revolving  about  a 
perfectly  vertical  axis 
the  back  part  of  the 
microphone  fell  away 
from  the  front  part, 
because  they  were 
coupled  by  a  thin 
mica  diaphragm,  and 
that  meant  a  change 
in  sensitivity.  Conse- 
quently, the  body  of 
the  "  fish"  had  to  be 
made  absolutely  neu- 
tral— without  either 
positive  or  negative 
buoyancy.  To  keep 
it  horizontal  he  got 
an  artificially  sub- 
merged towing  point. 
The  weight  used  to 
keep  the  towing  cable 
-in  the  right  position 
had  a  stream-lined 
tail  and  a  little  fin. 
After  trjang  to  tow 
the  weight  by  the 
outer  armour  the 
towing  was  trans- 
ferred to  the  central 
core,  wliich  was  sur- 
rounded by  20  con- 
ductors. The  pull 
was  all  on  the  core, 
and  the  conductors 
could, so  to  speak, go 
lazily  past  it.  The 
protection  for  the 
cable  was  a  specially 
devised  spiral  wire 
which  was  so  con- 
structed as  to  bend  in 
a  perfectly  circular 
direction.  In  the 
silent  cabin  on  the 
ship  the  sound  of  a 
submarine's  engines 
could  be  heard  even 
though  a  storm  was 
raging.  At  the  re- 
quest of  Captain 
Fisher,  for  the  Ad- 
miralty, he  also 
founded  a  listening 
school.  In  the  e.x- 
periments  in  July, 
1917,  it  was  con- 
sidered that  the 
winch  was  one  thing 

they  need  not  bother  about.  Captain  Metcalfe  [(who] is  also  making 
a  claim  before  the  Commission)  brought  drawings  of  a  winch.  He  (.Mr. 
Nash)  asked  for  20  slip  rings,  but  the  winch  Captain  Metcalfe  provided 
had  20  fixed  and  20  mo\-ing  studs.  The  first  60  winches  were  supplied 
by  the  Admiralty  and  gave  a  large  amount  of  trouble,  owing  to  the  studs 
having  been  made  with  a  sharp  bevel.  Subsequently  to  July,  1917, 
he  proceeded  to  organise  apparatus  suitable  for  practical  work,  (ki 
October  17,  1917,  when  Admiralty  officials  witnessed  the  experiments, 
the  whole  thing  worked  beautifully. 

Cro.ss-examined  by  Sir  Arthur  Colefax,  K.C.,  Mr.  Nash  said  he  knew 
the  Admiralty  had  official  reports  on  the  sinking  of  submarines,  and  that 
the  cases  were  subsequently  investigated.  It  did  not  surprise  him  to 
hear  that  not  one  single  submarine  was  "  recorded  "  as  having  been 
sunk  by  the  use  of  the  Nash  "  fish."  He  was  not  sunirised  to  hear 
there  were  cases  of  submarines  sunk  which  were  credited  to  some  devices 


Another  Super  Cable. 


other  than  his.  (Sir  Arthur  Colefax  would  not  disclose  the  number, 
hmt  said  witness  might  take  it  they  were  very  few.)  His  major  work 
was  after  the  Commission.  Previous  to  that  he  had  done  a  lot  of  work 
on  small  models.  In  reference  to  a  letter  he  wrote  in  .January,  1917, 
and  which  was  intended  to  be  laid  before  the  Prime  Minister,  witness 
was  not  cognisant  of  what  the  Board  of  Inventions  and  Research  had 
done.  He  went  to  America  and  obtained  thermionjc  valves  for  Sir 
Richard  Paget,  and  he  made  up  a  small  hydrophone  for  Prof.  Bragg. 
Sir  Richard  Paget,  by  reason  of  having  met  him  at  that  time,  knew  he 
(witness)  had  an  experimental  research  station,  and  he  brought  down 
non-directional  hydrophones  and  experimented  with  them.  In  experi- 
ments he  made  in  Poole  Harbour  the  hydroplKJiies  he  used  were  not  of 
other  designs  than  his  own.  He  found  out  that  the  Admiralty  had  a 
bi-directional  hydrophone — the  Sykes-Morris — in  1919,  but  -what  he 
and  his  colleagues  had  got  was  not  the  same  as  the  Sykes-Morris  hydro- 
}>hone.  They  invented  theirs  entirely  independently.  The  idea  of  the 
baffle  for  the  microphone  did  not  originate  witli  the  Admiralty,  because 
he  had  tried  the  beeswax  baffle.  The  actual  xylonite  baffle  used  in  the 
equipment  was  supplied  by  the  Admiralty,  but  he  and  his  colleagues 
had  independently  made  another  baffle.  He  did  not  learn  as  early  as 
March,  1917,  what  the  Admiralty  hydrophones  were.     He  simply  learnt 

that  they  had  direc- 
tional hydrophones. 
He  learnt  that  in 
May,  1917. when  they 
sent  him  two  models. 
The  whole  of  his 
work  was  im- 
promptu,  backed  by 
Captain  Fisher. 
After  trying  the 
beeswax  baffle  he  set 
about  finding  other 
materials  that  would 
not  melt  in  the  sun, 
and  the  result  was  a 
baffle  of  ebonite  and 
rubber.  That  baffle 
was  made,  as  far  as 
he  could  tell,  some 
time  in  June,  1917. 
He  had  never  been 
to  Hawkcraig.  Mr. 
Mack  went  there  in 
May.  1916.  He  did 
not  know  what  Mr. 
Mack  saw  there  until 
lie  saw  his  evidence 
prepared  for  this 
occasion. 

Sir  Arthur  Colefax 
said  that  submarines 
were  undoubtedly 
hunted  and  harassed 
by  means  of  the  Nash 
"  fish,"  but  it  had 
meant  the  sinking  of 
none.  The  practical 
value  of  claimants' 
invention  was  small. 
In  respect  of  other 
inventions  of  a 
similar  character, 
substantial  sums  had 
been  paid.  It  was 
admitted  that  Mr. 
Nash  was  the  first 
to  produce  a.  hydro- 
phone which  was 
capable  of  being 
towed  and  giving 
directional  indica- 
tion provided  the 
submarine  was  mak- 
ing sufficient  noise. 
But  the  German 
submarines  learned 
to  go  slow  when 
hunted,  and  became  much  less  noisy.  The  Admiralty  had  decided 
there  should  be  no  renewals  of  the  Nash  "  fish '"  and  no  repairsto  existing 
ones.     Only  tlircc  were  actually  in  service  at  present. 

Mr.  Hunter  Gray  said  that  he  would  endeavour  to  establish  that  there 
was  no  combination  as  good  as  the  Nash  "  fish."  Claimants  worked 
concurrently  with  the  Admiralty  on  the  problem,  but  quite  independently, 
and  they  were  entitled  to  considerable  credit. 

Further  evidence  was  giveii  by  Mr.  R.  A.  Mack,  Capt.  Yates  Brown, 
Mr.  J.  F.  Neil],  Mr.  B.  E.  Hammond,  C'ommander  W.  N.  Lapage,  Mr. 
T.  E.  Eachus,  Mr.  F.  T.  Peters,  Mr.  R.  Porter  and  Mr.  Cross  on  behalf 
of  the  claimants,  and  Mr.  L.  C.  Bemachi  was  the  first  witness  called  for 
the  respondents. 

The  inquiry  was  then  adjourned  until  Monday  next,  when  further 
evidence  for  respondents  will  be  given. 


Full  Sized  Section  of  .3-core  Cable  for  66,000  V  Working  Pressure  Star  Connections, 

NOW  BEING  BUILT  BY  THE   BRITISH  InSILATED  AND  HelSBY'  CaBLES,  LTD. 


May  G,  1921. 


THE  ELECTRICIAN. 


565 


The   Telephone    Inquiry. 


1^  The  Select  Committee  on  the  Telephone  Service  has  continurd  to  tuUo 
evidence. 

Last  week,  Mr.  C.  R.  S.  Kihki>.\tri('K,  M.T.C.E..  chief  on<;ineer  of  the 
Port  of  London  Autliority,  pave  evidence  and  said  tlic  ])aynientB  by 
the  .Vuthiirity  to  the  National  Telephone  f'onipany  in  I'.lll  (less  contra 
acriiunl  for  way  leaves,  &c. )  wciv  £1  Till,  anil  for  the  yc-arcndi'd  March  31 
la.st  the  total  paid  was  £4  .">44.  He  stronfily  objected  to  the  message 
rate  system  as  most  complicated  and  costly.  What  they  were  out  for 
was  a  simple  llat  rate,  but  if  that  were  not  possible  he  thought  that 
at  least  there  should  be  one  standard  charge  per  call  for  the  whole 
of  the  port.  He  could  not  make  an  accurate  estimate,  but  he  believed 
that  under  the  projOTScd  tariff  the  Authority  would  have  to  pay  £1.")  000 
a  vear.  .At  present,  owing  to  the  conipetiti<jn  of  Continental  ports, 
it  was  more  than  ever  necessary  that  they  should  closely  watch  every 
pMSsibli'  increase  in  expenditure.  The  .\uthority  desired  to  emphasise 
the  fact  that  the  prosperity  of  the  port  and  the  commerce  of  the  Thames 
was  de]H'ndcnt  on  the  unremitting  endeavour  to  pre.sei've  ui)-to-date 
means  of  communication  at  the  lowest  cost.  The  exclusion  of  Tilbuiy 
from  the  Port  of  London  would  produce  delay,  irritation  and  higher 
chargi's,  an^l  was  considered  a  retrograde  step.  The  Port  Authoritj' 
was  going  to  build  a  floating  stage  at  Tilbury  to  permit  passengers  to 
embark  at  any  state  of  the  tide,  and  a  Bill  wouhl  be  promoted  next 
Session  for  power's  to  do  so.  (Jther  improvements  were  projected, 
and  the  etfeit  of  raising  the  charge  to  a  message  rate  of  9d.  a  call  was, 
therefore,  diametrically  opposed  to  the  best  interests  of  the  port. 

The  witness  was  asked  whether,  assuming  the  Post  Office  proved 
there  was  a  loss  on  every  message  sent  by  telephone,  he  thought  the 
Port  Authority  should  continue  to  enjoy  the  rate  that  caused  that  loss. 
The  loss  in  such  cases  should  be  a  national  charge,  as  he  considered  it 
a  matter  of  importance  to  the  trade  of  the  country.  The  Port  was  a 
national  trust  and  the  jirosperity  of  London  was  bound  up  Vfith 
the  ])rosperity  fif  the  port.  Having  regard  to  the  scattered  nature  of 
the  docks  and  midcrtakings.  everj'  possible  assistance  that  could  be 
gained  by  co-ordination  of  working  was  most  desirable.  He  had  no 
complaint  to  make  in  regard  to  the  telephone  administration.  His 
case  was  that,  having  regard  to  the  geographical  situation  of  the  port., 
and  the  national  interests  involved,  they  should  have  special  con- 
sideration. 

Cost  Basis  of  New  Rates. 

On  the  L'Tth  uU..Sir\Vm.  Noble,  Engineer-in-Chief  of  the  G.P.O.,  said 
he  thought  from  the  engineering  point  of  view  the  telephone  administra- 
tion was  excellent.  A  section  of  the  staff  did  nothing  else  but  scientifie 
research  work,  and  the  result  of  that  work  was  very  valuable.  He  said 
the  new  rates  for  the  various  classes  of  user  represented  tlie  actual  cost 
of  providing  the  service  as  nearly  as  it  could  be  ascertained.  They  did 
not  include  any  addition  for  jirofit,  but  they  covered  all  indirect  costs, 
such  as  depreciation  of  plant,  headquartei's  establishments  and  the  leave 
and  pensions  of  staff.  The  votes  were  based  upon  a  careful  and  compre- 
hensive study  of  the  elements  of  capital  and  maintenance  cost  applying 
to  each  portion  of  the  plant,  and  of  the  operating  costs  under  all  conditions 
met  with  in  practice.  The  message  fees  were  calculated  to  recoup  to  the 
Post  Office  the  expense  of  operating  calls,  and  also  the  cost  of  plant  pro- 
vided for  handling  the  traffic  of  subscribers  in  common.  The  trunk 
charges  and  the  subsidiary  charges  were  arrived  at  by  analagous  methods. 
The  calculations  and  capital  cost  were  on  pre-war  basis,  but  current  costs 
were  taken  for  operating  and  maintenance.  For  extensions  they  had 
estimated  on  present  costs  up  to  1924. 

Wasteful  Expenditure. 
Major  Purvis,  in  reply  to  the  Chairman,  said  he  would  not  object  to 
the  annual  charge  to  private  residents  being  less  than  to  business  men  if 
the  total  number  of  calls  were  less  than  the  basic  number  on  which  the 
present  charge  was  fixed. 

As  to  wasteful  expenditure,  the  Chairman  put  this  case  which  had  been 
brought  to  his  notice.     A  subscriber  was  leaving  his  flat  and  another  his 
house.     The  incoming  tenant  in  each  ease  wanted  a  telephone  and  asked 
to  be  allowed  to  retain  it.     The  Post  Office  refused  to  sanction  that  and 
took  the  instruments  away,  but  installed  new  instruments  in  each  case. 
Major  Purvis  said  he  could  not  inidci-staml  such  a  thing  being  done. 
He  maintained  that  the  charge  made  for  the  telephone  service  only  just 
covered  its  cost.     As  to  trunk  calls,  he  thought  it  would  be  impossible 
to  use  wireless  for  that  kind  of  service.      He  agreed  that  the  effect  of  the 
high  trunk  rate  would  be  to  drive  peo])le  more  to  the  use  of  the  telegraph. 
Sir  William  Noble  stated,  in  reply  to  questions,  that  no  organisa- 
tions dealing  with  telephone  construction  were  conducted  with  greater 
efficiency  and  economy  than  was  that  of  the  research  department  of 
the  Post  Office.     In  New  York  the  cost  of  their  research  department 
was  enormously  in  excess  of  his.     He  expressed  the  opinion  that  the 
basic  payment  for  yt)Uths  was  far  too  high,  and  their  war  bonus  was  on 
too  high  a  scale  ;  but  that  was  an  award  by  the  Committee  on  Production. 
In  the  opinion  of  Sir  Wm.  Noble  local  municipal  management  was 
outside  the  bounds  of  practical  politics.    There  could  be  no  reduction 
for  at  least  three  years  in  the  charges,  owing  to  the  high  cost  of  materials. 
Answering  ciuestions  as  to  trunk  calls,  .Major  Plrvis  said  thej'  were 
still  working  on  the  placing  of  trunk  lines  underground.     When  that 
system  was  complete,  the  cost  of  maintenance  would  be  far  less,  and 
they  would  be  aljle  to  do  with  less  revenue.     He  iniderstood  the  idea 
was  to  give  a  slight  reduction  on  accounts  when  it  was  possible  as  an 
interim  method  of  reduction  until  conditions  permitted  the  issue  of  a 
new  schedule.     It  was  the  same  with  local  calls. 


On  Monday  Sir  Wm.  Noiile  was  further  examined  by  mcnibci-s  of  the 
Comnuttec.  In  rcirard  to  the  jnovision  for  replacements  he  said  that 
if  the  service  had  been  owned  by  a  private  company  it  might  have  to 
be  met  by  raising  new  cajiital.  "if  they  were  going  to  raise  capital  for 
renewing  old  plant  and  prices  ultimately  came  down,  the  capital  value 
would  be  at  a  higher  figure  than  the  plant  value.  The  moment  the 
revenue  exceeded  the  expenditure  there  would  be  a  revision  of  the 
charges.  The  situation  would  be  considered  every  year,  and  he  could 
otter  no  reliable  opinion  as  to  how  long  the  present  rates  would  last. 
Some  subscribers  had  been  lost,  but  more  were'  coming  than  were  going 


Legal  Intelligence. 


Trade  Union  on  Eletitricity  Supply. 

.\t  the  North  London  Police  Court  on  Tuesday,  the  Magistrate  (Mr. 
Porbes  Lankester)  K.C.)  delivered  his  reserved  decision  on  the  summons 
taken  out  by  Mr.  .Arthur  C.  Oore  against  the  Iln.ckney  Horough  Council 
for  making  default  in  supjilying  electric  current  to  his  ])rivate  house. 
Mr.  Dorc  had  entered  into  a  contract  for  the  supply  of  electricity  by  the 
Council,  and  employed  a  Mr.  Cant,  a  master  man,  who  employed  no 
labour,  to  do  the  inside  wiring;  but  the  Council's  workmen  refused  to 
make  the  connection,  because  the  wiring  was  not  done  by  trade  union 
labour.  The  Council  relied  on  a  clau.se  in  their  Provisional  Order, 
which  stated  that  they  were  not  liable  to  a  i)enalty  if  the  default  were 
caused  by  "  inevitable  accident  or/orce  tnajeurc." 

In  the  course  of  his  judgment,  .Mr.  Forbes  Lankester  said  the  Covmeil 
were  faced  with  a  dilemma,  in  that  they  had  eitlur  to  yielil  to  the  threat 
of  the  trade  union  or  run  the  risk  of  chslocating  the  business  of  the  biu'ough 
depending  on  them  for  electric  light  and  jjowcr.  The  threat,  if  acted  on, 
would  deprive  all  men  in  the  position  of  Mi'.  Cant  of  a  legitimate  liveli- 
hood, while  it  avowedly  amounted  to  a  claim  on  the  part  of  the  union 
to  dictate  to  all  their  fellow-subjects  the  class  of  persons  they  should 
employ  to  do  private  electrical  work  on  private  jircmLscs.  He  found  that 
the  Council's  default  was  not  either  inevitable  accident  ot  forre  iiirijcure, 
and  fined  them  .5s.  per  day  for  nien  days  (£2  os.),  with  20  guineas  costs, 
we  would  assist  any  appeal  to  the  High  Court,  as  he  thoUL'lit  that  if  the 
meaning  ol  ftircc  majeure  wa.s  to  be  extended  it  shouhl  be  done  by  the 
High  Court. 


Parliamentary  Intelligence. 

COUNTY    OF    LONDON    BILL. 

The  Select  Committee  of  the  House  of  Lords,  which  has  been  consider- 
ing the  Bill  of  the  County  of  London  Electric  Supply  Company  for 
additional  powers  in  regard  to  the  use  of  land  at  Barking  for  a  generating 
station  and  for  raising  capital,  &e.,  has  decided  to  allow  the  Bill  to 
proceed  subject  to  the  power  of  purchase  either  by  agreement  or  by 
compulsion  on  terms  to  be  fixed  hereafter  being  inserted  in  the  Bill. 

Mr.  Craio  He.nderson,  in  his  address  on  behalf  of  the  Ixmdon  ('(junty 
Council,  said  since  the  Ac;t  of  1918  was  passed  the  Company  had  ])urchascd 
additional  lands  and  now  came  before  the  Committee  to  ask  for  jiower 
to  use  those  lands  as  a  site  for  a  generating  station.     The  Public  -Act 
of   1919,   by  which  the  Electricity  Commissioners  were  set  up,  jjiit  a 
stop  order  on  the  erection  of  stations  on  authorised  sites  which  had 
not  yet  been  used  for  that  jnirpose.     The   1919  Act  provided  that  a 
new  scheme  of  electricity  supply  throughout   the   country  should   be 
framed,    and   the   Electricity   Commissionei-s   were   authorised   to   s]ilit 
up  the  country  into  such  districts  as  they  chose,  and,  in  oixler  that  they 
should  not  be  hampered,  Parbament  said  that  e.xi.sting  companies  or 
local  authorities  liaving  statuton,-  powers  to  erect  stations,  which  they 
had  not  yet  exercised,  should  no  longer  have  those  powere.     The  County 
of  London  Company  asked  for  powers  to  erect  a  station  in  a  fresh  site. 
That  was  what  Parliament  said  in  the  1919  Act  was  not  to  be.     It  was 
for  the  Electricity  Commissioners  to  select  sites  and  formulate  a  scheme 
of  supply.     If  this  provision  of  the  Bill  were  passed  the  company  would 
go  before  the  Commissionei-s  as  an  authority  which  had  received  sanction 
from  Parliament  to  use  a  particular  site  for  a  generating  station.     That 
was  what  the  Act  of  1919  was  designed  to  stop.     The  Minister  of  Trans- 
port, when  he  made  his  report,  understood  that  the  company  merely 
sought  powers  to  use  certain  lands  for  the  extension  of  the  authorised 
generating  station.     The   Romford   t)rder  of   1913  gave  the  company 
power  to  build    upon  ccrtan  lands  such  stations  as  might  be  neeessai-y 
for  the  supply  of  electricity  in  the  Romford  district,  but  a  station  on 
the  blue  land,  plus  the  pink  land  shown  on  the  plans,  would  be  suitable 
for  the  supjily  of  London  generally.     And  this  was  one  of  the  two  or 
three  sites  from  which  that  could  be  done.     This  station  of  an  ultimate 
capacity  of  000  (Mill  kW  was  destined  as  a  station  to  supply  Ixmdon. 
Did   that  fall  within  the  Ministry  of  Transport   Report  ?     Conditions 
had  changed  so  much  since  1918"  that  the  company  could  not  to-day 
borrow  the  money  on  the  terras  of  compulsory  purchase  provided  for 
in  sect.  5  of  their  Act  of  1918,  and,  therefore-,  tliey  wished  to  re^peal  that 
section  and  put  in  the  clause   which  was  now  Clause   1 1.     The  only 
cases  in  which  the  Commissioners  should  have  to  deal  with  appro\cd 
sites  were  those  in  which  the  sites  were  a))iiroved  before  the  .Act  of 
1919.     Under  the  Act  of  1919  the  company  could  link  up  with  another 
authority,  instead  of  asking  for  authority  "to  use  a  site  which  the  Com- 
missioners might  desire  ultimately  to  be  used. 

The  Marquis  of   Bristol  said   the   Electricity  Commissioners  could 
define  the  terms  when  the  London  County  Council  wished  to  purchase. 
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Mr.  Charteris  (for  the  Comijany)  :  Ycnir  Lordsliip  is  not  suggesting 
that  the  County  Council  should  hare  power  to  purchase  this  station 
outside  their  area  on  terms  prescribed  in  tlie  Public  Act  ? 

The  Chairman  :  If  the  Electricity  Commissioners,  after  consideration 
of  your  arguments,  come  to  the  conclusion  that  they  have  the  power. 

Mr.  Charteris  said  he  felt  a  very  great  difficulty  about  that,  because 
they  had  not  contemplated  that  the  County  Council  should  be  given 
poweis  to  go  outside  their  area,  as  the  existing  law  expressly  prohibited 
them  from  doing  that  or  from  purchasing  a  station  which  was  to  be 
erected.  ^^Tiat  their  Lordships  were  proposing  would  sterilise  the 
undertaking  in  the  sense  that  there  was  hanging  over  them  an  uncertain 
possibility  of  purchase  by  an  unknown  authority  on  undefined  terms. 

After  discussion  the  clauses  as_  amended  by  the  promoters  to  cany 
out  the  decisions  of  the  Committee  were  passed. 


LOCHABER    WATER    POWER    BILL. 

During  the  week  a  Select  Committee  of  the  House  of  Commons, 
presided  over  by  Sir  Harry  Samuel,  has  been  considering,  this  Bill, 
which  seeks  power  to  utilise  the  water  power  ofthe  Spean  watershed 
and  the  flood  waters  of  the  Spey  river  in  order  to  generate  electrical 
energy  for  the  proposed  works  of  the  British  Aluminium  Company. 
Mr.  Macmilla^',  K.C,  for  the  promoters,  said  the  Bill  was  pro- 
moted with  a  view  to  utilising  for  industrial  purposes  the  great 
water  resources,  of  the  Highlands.  The  promoters  of  the  measure 
consisted  of  seven  gentlemen,  who  were  all  connected  with  the 
British  Aluminium  Company.  The  real  promotoi-s  were  the  British 
Aluminium  Company,  the  main  purpose  of  the  Bill  being  to 
develop  the  water  resources  and  make  them  available  for  the 
jiurposes  of  the  Company,  j  They  were  to  have  works  at  Fort- 
William,  where  the  electrical  energy  might  be  used  in  the  manu- 
facture of  aluminium.  Having  referred  to  the  steps  taken  in  other 
countries  to  develop  their  natural  water  power  resources,  he  said 
the  water  resources  of  the  Highlands,  which  had  hitherto  run  to 
waste,  provided  them  with  an  exceedingly  important  reservoir  of 
energy  whose  utilisation  for  industrial  purposes  had  important 
advantages.  __ 

Key  of  the  SiTTTAiioisr. 
Referring  to  the  works  contemplated,  Mr.  Macmillan  said  the  key 
of  the  situation  really  consisted  in  the  utilisation  of  the  two  lochs 
known  as  Loch  Laggan  and  Loch  Treig.     The  first  purpose  of  the 
Bill  was  to  utilise  two  sources  of  water,  the  first  of  which  was  that 
of  the  Spean  watershed.      A  dam  would  be  built  which  would  have 
the  result  of  elongating  Loch  Laggan  from  a  loch  about  seven  miles 
long  to  one  of  about  eleven  miles  long.       It  was  also  intended  to 
construct  a  dam  on  Loch  Treig,  which  would  enable  that  loch  to  be 
used  as  a  reservoir.      Loch  Treig  would  be  the  main  reservoir,  and  its 
total  capacity  when  the  dam  was  completed  would  be  7  837  million 
cubic  feet  of  water.     The  water  from  Loch  Treig  would  be  taken  to 
the  neighbourhood  of  the  works  at  Fort-William  by  a  tunnel.      The 
first-part  of  the  scheme  was  designed  to  effect  a  complete  utilisation 
of  the'water'power  of  the  district,  and  the  second  part  involved  the 
utilisatibn  of  the  flood  waters  on  the  uiipei*  part  of  the  River  Spey. 
They  proposed  to  construct  a  dam  over  the  Spey,  but  it  was  not 
intended  to  impound  the  whole  of  the  waters  of  the  river.      It  was 
intended  to  trap  only  the  flood  waters  caused  by  the  excessive  spates 
to  which  the  cUstrict  was  subject.      The  summer  flow  of  the  Spey 
should   remain   untouched.      Whenever,    in    consequence    of   heavy 
rainfall  the  water-coming  down  the  Spey  increased  in  volume  beyond 
the  ordinary  average  summer  flow  they  would  impound  it,  and  lead 
off  that  water  into  Loch  Laggan,  and  make  it  available  for  their 
scheme  by  means  of  a  conduit.     They  also  proposed  to  intercept 
the  waters  of  the  River  Mashie,  a  tributary  of  the  Spey. 
The  Highland  Host. 
Counsel  said  he  understood  from  the  nature  of  the  petitions  that 
it  was  the  anxiety  of  the  Spey  Fishery  Board  and  certain  proprietors 
on  the  Spey  that  had  brought  the   Highland  host  once  more  into 
being  before  them.     No  doubt  the  Spey  was  an  important  flshing 
river,  and  the  salmon:fishirLg  on  it  had  an  annual  value  of  £18  000. 
The  fishing  had  considerably  improved  owing  to  the  laudable  efforts 
of  the  proprietors,  whose  d^pprehensions  were  that  by  the  dam  across 
the  upper  reaches  of  the  Spey  they  would  prevent  the  fish  going  up 
that  portion  of  the  river  to'spawn.  The  Committee  would  have  evidence 
to  show  what  part  the  upper  reaches  ofthe  Spey  played  in  the  fish  life 
of  the  stream  as  a  whole.      They  would  submit  in  point  of  fact  the 
river,  from  that  aspect,  would 'not  be  materially  affected  at  all. 
Scope  and  Cost  of  Scheme. 
The  County  Council  of  Inverness   and  Local  Authorities  galore 
were  interested  in  the  welfare  of  the  scheme.      There  was  no  opposi- 
tion from  the  Spean  Valley,  where  it  was  recognised  that  the  scheme 
was  of  vital  importance  to  the  territory.     The  scheme  would  enable 
the  Company  to  increase  their  output  from  15  000  to   18  000  tons 
per  annum.      It  would  give  employment  to  a  large  number  of  men. 
At  Kinlochleven  94  per  cent,  of  those  employed  were  Scotsmen,  and 
of  these  80  per  cent,  came  frm  the  Highlands  and  Islands.      From 
2  000  to  3  000  men  would  be  employed  by  the  scheme,  and  it  would 
enable    many   of   the    crofting   homes   to    continue    their   existence 
throughout  the  whole  district,  of  which  Fort-WilUam  was  the  centre. 
It  was  provided  in  the  Bill  that  2  .500  h.p.  should  be  m.ide  available 
to  the  Fort-Wilham  and  the  surrounding  territory  for  the  develop- 
ment of  other  industries.     The  total  cost  of  the  scheme  itself  was 
estimated  at  £3  000  000. 

The  Committee  then  adjourned. 


Gommercial    Topics. 

Catalogues  for  Chile. 

The  Commercial  Secretary  to  H.M.  Legation  at  Santiago  (Mr.  W.  F. 
Vaughan  Scott)  has  recently  made  some  useful  comments  on  the  trans- 
lation into  Spanish  of  catalogues,  pamphlets  and  other  trade  literature 
sent  out  b_y  United  Kiiigdom  manufacturers  and  exporters  to  firms  in 
CJliilc.  Mr.  Scott  points  out  that  the  title  or  most  conspicuous  word 
should  be  in  Spanish  and  not  in  English.  Unless  tliis  is  so,  even  when 
the  subsequent  matter  is  in  Spanish,  it  is  seldom  read.  As  every  firm 
of  any  standing  in  the  country  receives  a  mail  bag  full  of  advertising 
matter  by  each  mail,  it  is  obvious  that  with  such  a  collection  to  choose 
from  it  is  only  the  Spanish  reading  matter  that  will  receive  any  attention. 
It  is  most  important,  therefore,  that  upon  taldng  off  the  postal  cover  the 
most  striking  wording  which  reaches  the  cyeshould  be  in  Spanish. 
*  *  ;;  ' 

Tbe  Canadian  National  Exhibition. 

This  Exliibition,  wliich  is  held  annually  at  Toronto,  wiU  be  open 
this  year  from  Aug.  27  until  Sept.  10.  The  Exhibition  presents  a  good 
opportunity  for  United  Kingdom  firms  to  secure  wide  publicity  for 
their  products  in  Canada.  It  is  open  to  the  general  public,  and 
combines  the  features  of  a  trade  fair  and  a  pleasure  ground.  The  more 
important  Canadian  and  American  firms  are  exliibitoi-s,  but  the  display 
by  United  Kingdom  firms  has  hitherto  been  inconsiderable,  at  the 
1920  Exhibition  the  number  of  these  firms  being  less  than  30.  Last 
year  the  attendance  exceeded  one  million,  so  that  the  Exhibition 
affords  an  excellent  opportmiity  of  bringing  the  products  of  British 
manufacturers  before  the  Canadian  public. 

As  in  former  years,  a  Bureau  of  Information  in  connection  with  the 
Trade  Commissioner  Service  will  be  maintained,  and  Mr.  F.  W.  Field, 
H.M.  Trade  Commissioner,  will  be  glad  to  receive  trade  literature  or 
catalogues  for  distribution  from  the  Bureau.  Small  exhibits,  typical 
of  United  Kingdom  industries,  and  small  attractive  posters  will  also 
be  welcome.  Catalogues,  &c.,  should  be  sent  direct  to  H.M.  Trade 
Commissioner  not  later  than  July  15  next,  while  applications  for 
space  should  be  sent  to  the  Secretary,  Canadian  Kational  Exhibition, 
38,  King-street,  East  Toronto. 

*         *         *         * 

Finland's  Industrial  Condition. 

In  a  recent  Report  on  the  Economic,  Financial  and  Industrial  Con- 
ditions of  Finland,  it  is  stated  that  the  value  of  the  national  wateifalls 
is  400  000  000  Finnish  marks,  and  in  productive  capacity  the  countiy 
can  rank  as  one  of  the  most  prosperous  of  the  smaller  European  States. 
The  total.expenchture  for  1921  is  2  332  million  marks,  and  the  ordinary 
revenue  is  estimated  at  2  203  milUon  marks.  The  value  of  the  output 
of  the  engineering  works  in  1919  is  given  as  236  349  600  marks,  and  of  the 
lighting  and  power  transmission  undertakings  52  293  100  marks.  During 
1920  most  industries  did  fairly  well,  though  the  metal  industry  suffered 
from  the  scarcity  and  high  price  of  coal. 

Both  in  imports  and  exports  Great  Britain  stands  first,  followed  by 
America,  Germany  and  Sweden,  Denmark,  the  Netherlands  and  France. 
The  value  of  the  imports  of  electrical  machinery  into  Finland  during  the 
first  nine  months  of  1920  was  15  470  680  marks ;  of  insulated  wires,  cables, 
&c.,  6  447  377,  and  of  electric  lamp  bulbs  6  888,754.  There  were  alao 
large  imports  of  wood-working  and  agricultural  machinery,  steam 
engines,  water  turbines,  machine  tools,  motors,  &c.  Much  of  the  ma- 
chinery, instruments  and  metals  came  from  Germany. 

The  Government  have  rccentlj'  decided  upon  an  extensive  programme 
for  the  adoption  of  electric  traction  on  the  railways,  and  for  the  develop- 
ment of  water  power,  &c.  ;  and  British  engineers  and  exporters  should, 
therefore,  keep  in  touch  with  the  Finnish  market  which  possesses  great 
possibihties.  The  demand  for  electrical  and  mechanical  plant,  electric 
motors,  cables,  &c. ^should  be  considerable  for  many  years,  though  the 
exchange  problem  and  German  comiietition  will  have  to  be  faced. 

Electric  Manufacturing  in  1920. 

Several  reports  of  electrical  manufacturing  companies  have  recently 
been  issued  and  the  results  shown  are  very  good,  considering  the  ad\'erse 
conditions  prevailing.  In  all  cases  tliere  is  an  increase  in  the  gro.ss  and 
net  profits,  and  dividends  are  either  maintained  at  the  old  rate  or  in- 
creased. We  refer  to  the  report  of  the  English  Electric  Company 
elsewhere,  and  of  the  others  perhaps  the  most  interesting  is  that  of  the 
Brush  Electrical  Engineering  Company,  which  made  a  net  profit 
of  £191  096,  against  £148  685,  and  is  again  paying  15  per  cent,  on  an 
increased  capital,  besides  devoting  the  usual  sum  to  pay  off  the  0  per 
cent,  second  prior  Hen  debentures,  adding  £53  377  to  the  general  reserve 
and  increasing  the  balance  forward  from  £85  568  to  £143  268.  Last 
year  an  additional  4  per  cent,  was  paid  on  the  participating  second 
debenture  stock  for  each  of  the  last  six  years.  In  June,  1920,  the 
ordinary  stock  was  doubled  by  a  bonus  distribution  and  then  converted 
into  £1  shares,  and  in  the  foUowing  month  339  512  more  shares  were 
offered  for  subscription  at  par. 

The  Metropolitan-Vickers  Electrical  Company  had  an  increase 
of  £81  555  in  the  gross  profit  and  of  £83  231  in  the  net  profit.  After 
devoting  £100  000  to  reserve,  £35  000  to  special  depreciation  and  in- 
creasing the  carrj'-over,  the  directors  are  able  to  raise  the  dividend  on 
the  ordinary  shares  from  8  to  12i  per  cent.  The  orders  received  during 
1920  were  in  value  about  80  per  cent,  greater  than  those  received  in  1919, 
while  the  orders  completed  were  in  value  about  50  per  cent,  greater. 

Messrs.  Johnson  &  Phillips  also  announce  an  increase  in  the  profits 
from  £90  000  to  £98  400,  and  the  ordinary  dividend  is  maintained  at 
12^  per  cent.,  but  on  a  larger  capital. 
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Eleclricily  Supply. 

The  Hath  KUitrioity  Sin>i>ly  Committee  has  applietl  for  santion  to 
hoiTow  Wll  00(1  for  new  mains  and  sorviees. 

Khymnkv  I'lban  Council  has  askcil  Mr.  A.  Kllis,  of  Cunlilf,  to  report 
on  (he  <|iiestion  of  eleetrieity  supply  for  the  (own. 

Jlr.  George  Watson  lias  been  engaged  as  consulting  engineer  by 
AcCBiN'OTON  Corporation  in  connection  with  extensions  to  the  destructor 
works. 

Barnstaple  Coriioration  has  voted  a  gratuity  of  £100  to  the  electrical 
engineer  (^fr.  .1.  W.  Hadlield)  for  extra  work  in  connection  with  the 
scheme  for  the  extension  of  the  electricity  works. 

The  RociinALE  Corporation  Electricity  Works  have  made  a  record 
])rofit  of  £1()  187  during  the  jmst  year.  It  is  proposed  to  transfer 
£5  000  to  relief  of  rates,  as  last  year,  and  (o  ]ilace  the  balance  to  reser\'e. 
The  pix'vious  year's  sur])lus  was  £14  000. 

The  WvE  LioiiTiNG.  Hkatinc  and  Pow  kk  Comi-anv,  Ltd.,  is  applying 
to  the  Eleetrieity  Commissioners  for  a  special  order  to  authorise  the  pro- 
vision and  distribution  of  electrical  energy  in  a  specified  area  in  the 
towii  of  ^\'ve  an<l  the  niral  district  of  .\shford. 

()wing  to  trade  depression,  the  Bolton  Electricity  Committee  has 
experienced  a  falling  olT  in  demaiul  for  electric  rrnrrent,  and  in  order  to 
rtvluce  expenditure  the  extensions  in  progress  at  Hack-o'-the-13ank  Elec- 
tricity Works  are  to  be  slowed  down  temporarily. 

An  instance  of  mutually  beneficial  pooling  has  been  given  by  (Iswald- 
twistle.  near  Hlackbuni,  where  tlie  gasworks  are  dependent  upon 
electricity  for  motive  jiowor.  The  manager  has,  therefore,  allotted  50 
tons  of  coal  to  the  .\ccrington  Electricity  Works,  realising  that  if  current 
is  cut  off  the  manufacture  of  gas  will  be  seriously  affected. 

An  interesting  ii  ydko-electric  station  has  been  erected  on  the  Tweed 
for  the  supply  of  electrical  energy  for  power  and  lighting  at  the  Tweed 
mills  of  Sir  Henry  Ballantyne  &  Sons.  The  electric  drive  is  to  be  used 
throughout  the  mills,  and  it  is  computed  that  a  saving  of  £10  000  a  year 
will  be  effected  in  coal  charges,  &c.  The  cost  of  the  plant  and  works 
was  over  £100  000. 

The  question  of  connecting  ip  premises  wiked  by  non-union 
electricivxs  has  been  raised  in  Dundee,  where  the  local  Secretaiy  of 
the  E.T.U.  has  intimated  that  none  of  the  jointers  would  be  allowed 
to  connect  any  work  carried  out  by  non-Union  labour.  The  result  ie 
that  this  branch  of  the  electricity  department  is  at  a  com))lete  standstill, 
as,  owing  to  the  strilce  there  is  no  other  woi'k  than  that  banned  for  the 
jointers. 

As  a  result  of  the  recent  local  inquiry  held  by  Mr.  H.  R.  Hooper  on 
behalf  of  the  Ministry  of  Health  it  js  rccon\men<led  th,at  the  boundaries 
of  Cardiff  be  extended  so  .is  to  include  Penarth  urban  district  and  part 
of  the  LlandalT  and  Uinas  Powis  rural  district.  If  the  Provisional" 
Order  be  approved,  the  population  of  the  city  will  be  over  250  000  and 
its  area  about  IS  (H)0  acres.  Provision  will,  no  doubt,  be  made  for  the 
transfer  of  electric-supjjlv  powers  relating  to  the  added  area. 

The  Electricity  Commissioners  have  submitted  to  the  Minister  of 
Transport  for  conlirmation  a  Special  Order  made  by  them  for  the  supply 
of  electricity  in  Pantcg  Urban  District  by  the  South  Wales  Electrical 
Power  Di.stkimition  Company  and  also  the  Special  Order  authorising 
the  same  comjiany  to  supply  electricity  in  certain  parishes  in  St.  Mel- 
LONS  (.M'in.)  Rural  District,  and  similar  orders  made  authorising  RiSCA 
(Mon.)  and  Myny'ddici.wyn  (Mon.)  Urban  Council  to  supply  electricity 
in  their  respective  urban  districts. 

In  an  address  to  the  Gosport  Rotary  Club.  Capt.  W.  H.  Upton 
Marshall  called  attention  to  the  fact  that  while  large  bulk  supply 
schemes  had  already  been  prepared  in  many  of  the  industrial  areas 
in  the  north  and  in  London  under  the  authority  of  the  Electricity 
Siii)ply  Act,  notliing  had  yet  be?n  done  in  the  South  of  England.  The 
present  was,  therefore,  a  most  opportune  time  for  the  whoU^  question 
of  eleetrieity  supply  in  the  Portsmouth  area  to  be  carefully  considered, 
as  the  subject  was  of  vital  importance  not  only  to  Gosport,  but  to 
other  towns  and  villages  in  the  neighbourhood.  These  towns  would 
not  be  permitted  by  the  Eleetrieity  Commissioners  to  erect  stations 
of  their  own  and  would  therefore  Iw  entirely  dependent  u])On  the  action 
taken  by  Portsmouth.  It  was  desirable  that  each  bomugh  and  district 
council  should  take  some  combined  action  by  forming  an  clectricitv 
supply  eomraitteo  with  the  object  of  going  into  the  whole  matter  and 
with  a  view  to  ultimately  becoming  the  joint  authority  for  the  area. 

Considerable  extensions  of  its  municipal  electricity  un(lertakin<T  are 
projected  by  Londonderry  Corporation,  which  has  already  obtained 
sanction  to  borrow  £50  400  for  carrying  out  certain  of  the  extensions  and 
improvements.  The  scheme  has  Ijeen  ])reparcd  by  the  city  electrical 
engineer  (Mr.  R.  V.  Macrorj)  and  the  Finance  Committee  is  to  report  on 
its  financial  aspect.  The  cap.acityof  the  pre.sent  plant  is  only  2  700  kW, 
but  it  is  proposed  to  install  an  additional  3 000  kW  turbo-alternator,  two 
water  tube  boilers,  a  1  000  kW  rotary  converter,  with  switchoear,  &c. 
The  complete  scheme  of  Jlr.  Jlacroiy  is  estimated  to  cost  £09  000,  but 
certain  items  have  been  postponed  by  the  Electricity  Commissioners. 
It  is  also  proposed  to  lay  an  additional  feeder  cable  some  3  000  yards  and 
of  supply  cable  to  provide  for  400  consumers'  sei-vices  with  abcjut  200 
extra  motors,  &c.  Mr.  JIacrory  thinks  that  the  new  plant  will  increase 
the  output  by  about  .50  per  cent.,  but  the  increased  expenses  will  only 
be  2il  per  cent.,  as  the  new  plant  will  be  more  economical,  the  net  effect 
being  an  increase  in  the  surplus  from  £3  594  to  £16  558. 


Electric  Traction. 

Brioh  111.-.  (  oijiuralicMi  is  recommended  to  borrow  £30  (JOO  for  the 
renewal  of  some  of  the  tramway  track.s. 

Hy  the  cniploynu-nt  of  four  electric  vehicles  for  refuse  collection  (ho 
liATH  ('or[Hirati(.n  cxiicct  to  effect  a  saving  of  £1  500  a  year,  or  the 
equivalent  of  a  penny  rate. 

The  Sunderland  Tramways  Committee  recently  obtained  the  sanction 
of  (he  Ministry  of  Transport  to  abolish  cheap  fares  for  workmen,  and  the 
order  was  put  into  force  on  Monday  last.  It  is  pro])osed  to  borrow 
money  for  doubling  the  track  from'Spelterworks-road  to  Grangetown 
terminus,  &c. 

The  Chester  Corporation  is  recommended  by  (lie  Tram  ways  Commit  tee 
to  take  up  the  tramway  between  the  Castle  and  Saltney,  and  to  substitute 
a  motor  'bus  service;  and  Mr.  A.  R.  Fearnley,  general  manager  of  Shef- 
field Coqioration  tramways,  is  to  be  engaged  to  advise  on  the  organisation 
and  working  of  the  Municipal  tramways  undertaking. 

An  interesting  experiment  is  being  made  by  the  Bradford  tramways 
department  in  connection  with  parcels  tratlic  between  Bradford  and 
Leeds.  Tlie  vehicle  employed  is  of  the  onmibus  type,  and  is  fitted  with 
storage  batteries,  though  it  can  also  be  operated  on  the  trolley  system. 
A  speed  of  over  10  miles  an  hour  is  maintained,  and  it  is  stated  that  the 
cost  is  lower  than  that  of  the  ordinary  jietrol  lorry.  The  batteries  are 
only  in  use  when  loads  are  being  delivered  at  points  off  the  tramway 
route  or  in  proceeding  to  and  from  the  parcels  offices.  When  working 
on  the  batteries  the  capacity  of  the  omnibus  is  stated  to  be  15  miles. 
The  ^'chicle  has  been  constructed  at  an  almost  nominal  price,  the  materials 
used  being  mainly  portions  of  worn  out  vehicles. 

The  Salvage  and  Stables  dci)artment  of  the  Birotnguaji  Corporation 
are  making  increasing  use  of  elect  ric  vehicles  for  refuse  collection.  They 
report  that  the  deliveries  under  the  contract  with  Edison  Accumulators, 
Ltd.,  for  25  electric  vehicles,  at  £1  280  each,  had  been  completed,  and 
three  further  vehicles  had  also  been  delivered,  at  £1  804  each,  wliile  a 
fourth  is  to  be  inirchased.  The  refuse  collection  has  been  wonderfully 
speeded  up  by  the  use  ol  electric  vehicles.  The  committee  has  accepted 
the  tender  of  the  Brightside  Foundry  &  Engineering  Company  for  the 
su])])ly  and  erection  at  the  Slontague-street  depot  of  tw'o  kW  Bumstead 
&  Chandler  engines  direct  coupled  to  B.T.-H.  generators  and  switch- 
boards, Worthington  Simpson  surface  condenser,  with  steam  iiijiing, 
&c.,  complete  with  cables,  for  £7  300.  The  plant  is  required  for  driving 
the  large  number  of  motors  at  the  works,  and  for  the  electric  charging 
of  the  vehicles.  Current  for  the  lighting  of  the  depot  is  supplied  by  an 
existing  generator.  The  amount  paid  to  the  electric  supply  department 
for  current  is  approximately  £3  000  per  annum,  and  it  is  estimated 
that  the  new  arrangemeut  will  effect  a  saving  of  £2  000  per  annum. 

Bankruptcies  and  Liqnidations. 

Claims  against  Jas.  Wm.  Layton,  electrician,  5.  Xoble's  Bank,  Hendon* 
Sunderland,  are  to  be  scut  by  May  18,  to  Mr.  VV.  A.  Ellis. 

Samuel  Beckett,  jun.,  electrician,  50,  Deane-road,  Bolton,  has  been 
adjudicated  bankrupt. 

Alfred  John  Harrison,  trading  as  the  Xtea  Lighting  Company, 
electrical  and  gas  engineer,  4-6,  Old  Market,  Sunderland,  has  been 
adjudicated  bankrupt. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  Cowper- 
Coles  Engineering  Company,  Ltd.,  will  be  held  at  11,  Ironmonger- 
lane,  London,  E.C.  3,  on  May  30. 

An  application  for  the  discharge  of  Geo.  Sutcliffe,  trading  as  George 
Sutcliffe  &  Company,  electrical  engineer,  22,  George-street,  Abertillery, 
will  be  heard  on  May  25.  at  the  Town  Hall,  Tredegar. 

Robt.  Chas.  Jones,  trading  as  Elect-Ma  ENorNEERixa  Company, 
59,  Longridge-road,  Earl's  Court,  London,  S.W.,  and  lately  trading  at 
Caledonia-street,  King's  Cross,  London,  X.,  has  been  adjucUcated  bank- 
rupt. 

Claims  against  Bernard  Pordes,  lately  trading  as  the  United  Elei  - 
TRicAL  Manufacturers'  Company,  18-22,  Christopher-street,  London, 
E.C,  are  to  be  sent  by  May  13,  to  Mr.  E.  H.  Hawkins,  4,  Charterhdusc- 
street,  E.C.  1. 

The  first  meeting  of  creditors  of  Walter  Hedgecox,  electrical  en- 
gineer, 121,  Salop-street,  M'olverhampton,  will  take  place  on  May  7,  at 
30,  Lichfield-strcet,  Wolverhampton,  and  the  public  examination  on 
May  25,  at  the  County  Court,  Wolverhampton. 

Stoffels  Electric  Switch  Company-,  Ltd.,  is  being  wound  up 
voluntarily,  and  Mr.  S.  R.  Rogers,  41,  Eastcheap,  London,  E.C.  3,  has 
been  appointed  liquidator.  A  meeting  of  creditors  will  be  held  at  Mi: 
Roger's  office  on  Jlay  9. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  Electrolytic 
Company  (Spain  and  Portugal).  Ltd.,  will  be  held  at  the  office  of  the 
liquidator,  Mr.  R.  I.  Marsden,  5,  Moorgate-street-buildiags,  London, 
E.C.,  on  June  14. 

The  Ampere  Electrical  Engineering  &  Plating  Companyv  Ltd., 
is  being  wound  up  voluntarily.  A  meeting  of  creditors  will  be  held  at 
the  offices  of  Messi-s.  Hannay  &  Hannay,  X.E.  Bank-chambers,  Fowler- 
street,  Southfields,  on  May  11.  Claims  to  the  liquidator,  Mr.  T.  L. 
Hammond,  at  the  same  address. 

The  first  meeting  of  creditors  of  Herbert  Doyle,  trading  as  the  Ai  - 
CESSORiES  Supply  Cojipany-,  electrical  accessories  factor,  56,  Hardman- 
street,  Deansgate,  Manchester,  will  take  place  on  May  11  at  the  Official 
Receiver's  office,  Byxxun-street,  Manchester,  and  the  public  examination 
on  June  17,  at  the  Court  House,  Quay-street,  Manchester. 
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Imperial  and  Foreign  Notes. 

LoxoREACH  (Queensland)  Coxmcil  is  establishing  an  electricitj-  supply 
undertaking, 

Sa:«dgate  (Queensland)  Council  is  applying  for  an  Order-in-Council 
authorising  it  to  establish  electricity  supply  works. 

DrrxMUKKLE  (Victoria)  Shire  Council  is  applying  for  an  Order-in- 
Council  to  enable  it  to  establish  an  electric  supply  service. 

Electric  supply  was  recently  made  available  in  Blackwood  and  Eden 
Park  (S.  Australia)  by  the  Adelaide  Electric  Supply  Company. 

Maryborough  (Victoria)  Council  has  appointed  Messrs.  Wales  and 
■\^' right  to  report  on  the  subject  of  providing  a  supply  of  electricity  for 
the  town. 

Nhill  (Victoria)  Shire  Council  has  ajiijlied  for  an  Order-in-Council 
authorising  it  to  purchase  the  plant  of  the  Nhill  Electric  Light  Comiiany. 
The  price  offered  is  £2  500. 

Wagga  (N.S.W.)  Council  is  borrowing  £55  000,  at  7  per  cent,  interest 
from  the  Australian  Temperance  General  Mutual  Life  Assurance  Society 
for  financing  its  electricity  scheme. 

Orange  (N.S.W.)  Council  is  contemplating  the  adoption  of  an  electric 
supply  scheme  for  the  town  and  has  applied  for  authority  to  borrow 
£40  000  to  meet  the  cost  of  plant  equipment. 

The  Central  Illwaeka  (N.S.W.)  Council  has  decided  to  take  current 
from  the  Public  Works  Department's  power  house  at  Port  Kembla, 
and  has  apjilied  for  sanction  to  a  loan  of  £5  500. 

Approval  has  been  given  by  the  Government  Hydro -Electric  Depart- 
ment to  the  scheme  of  electric  supply  proposed  for  Scottsdalb  (Tas- 
mania).    Mr.  H.  E.  Lord  is  to  prepare  the  specifications. 

A  syndicate  has  approached  the  Katoomea  (N.S.W.)  Council  for  the 
right  to  run  railless  electric  vehicles  to  and  ifrom  Leura  Falls,  Echo 
Point.  Katoomba  Falls,  and  other  tourist  sites  on  the  Blue  Mountains. 

The  Temora  (N.S.W.)  Council  is  about  to  establish  electricity  supply 
works  ;  and  Kyogle  (N.S.W.)  Shire  Council  is  applying  for  permission 
to  raise  a  loan  for  the  puriiose  of  providing  a  supply  of  electrical  energy 
for  the  district. 

Port  Cygnet  (Tasmania)  Council  recently  asked  the  manager  of  the 
State  Hydro-Electric  Department  to  have  the  electric  supply  mains 
extended  into  the  district.  Other  councils  in  the  Huon  district  supported 
the  application. 

BowRAL  (N.S.W.)  Council  is  considering  a  proposal  of  the  Public  Works 
Dejiartment  to  supply  electricity  from  their  power-house  at  Port  Kembla 
at  £8  per  annum  per  kW  of  maximum  demand,  plus  Id.  per  unit.  The 
cost  of  the  distribution  sj'stem  is  estimated  at  £6  900. 

An  Order  in  Council  has  been  issued  authorising  the  Kaponga  (N.Z.) 
Town  Board  to  borrow  £6  000  for  extensions  of  the  electric  lighting 
luidertaking,  and  the  ratepayers  have  authorised  the  Waimairi  (N.Z.) 
County  Council  to  raise  a  loan  of  £7  000  for  electric  supply  mains  and 
other  public  works. 

PiOTON  (N.S.W.)  Council  having  obtained  the  sanction  of  the  rate- 
payers to  borrow  money  for  the  erection  of  an  electric  power  house,  has 
asked  the  Government  for  permission  to  raise  the  necessary  loan.  The 
estimate  of  the  consulting  engineer,  Mr.  Franki  (Warburton  &  Franki), 
is  £6  550. 

Windsor  (Queensland)  Council  is  seeking  an  Order-in-Council  to 
permit  it  to  deal  with  the  City  Electric  Lighting  Company  in  regard 
to  a  supply  of  electricity  to  consumers  in  the  town  or  to  borrow  £20  000 
for  plant  and  equipment  to  enable  the  Council  to  distribute  electricity 
purchased  in  bulk  from  the  company. 

Mr.  J.  H.  Butters,  general  manager  and  engineer  of  the  Tasmanian 
Ciovemment  hydro-electric  department,  has  returned,  after  his  visit  to 
England  in  order  to  arrange  with  British  electrical  manufacturers  for 
the  sujiply  of  h.t.  plant  recjuired  for  increasing  the  capacity  of  the  works 
at  Waddamana  from  17  000  H.p.  to  57  000  H.p. 

In  our  issue  of  the  8th  ult.  we  referred  to  proposals  for  the  erection 
of  Hy'Dro-electric  Works  and  for  the  Electrification  of  the 
Jamaican  Railway's,  and  to  the  estimates  submitted  by  the  consulting 
engineers,  Messrs.  Preece,  Cardew  &  Rider.  It  is  now  announced  that 
another  report  has  been  submitted  by  an  engineer  of  the  American 
Westinghouse  Company,  who  estimates  the  cost  of  converting  the 
Government  line  at  £1  000  000.  As  tliis  figure  is  much  below  that  of  the 
British  engineers,  there  is  considerable  risk  of  the  contract  going  to  the 
United  States  if  electrification  should  be  decided  upon. 

The  Australian  Commonwealth  Postmaster-General  (Mr.  G.  H.  Wise) 
has  recently  had  figures  compiled  showing  the  cost  of  telephone 
facilities  in  Australia  compared  with  other  parts  of  the  world.  The 
cost  of  a  three-minutes'  conversation  varies  in  Australia  from  4d.  for 
12  miles  to  Is.  lOd.  for  150.  while  in  New  Zealand  the  figures  are  re- 
spectively, (id.  and  2s.  3d.,  :  in  the  United  Kingdom  4Jd.  and  3s.  6d.,  and 
in  the  United  States  5d.  and  4s.  2d.  Mr.  Wise  states  that  the  service  is 
much  cheaper  in  Australia  than  in  America  in  spite  of  greater  increases 
in  cost  of  material. 


The  Portuguese  Government  is  waking  up  to  the  necessity  of 
0EG.4.KISING  electricity- SUPPLY' on  modem  lines,  for  it  hcs  appointed  a 
Commission  to  consider  the  question  from  the  national  standpoint. 

The  U.S.A.  Senate  has  passed  the  Bill  authorising  th"  President  to 
regulate  the  landings  of  suhmaiine  cables,  and  the  measure  will  now  go 
before  the  House  of  Eepreseritatives. 


Miscellaneous. 

An  application  has  been  made  by  Jules  Carpcntier  for  the  restoration 
of  Patent  No.  19102  of  1910  for  an  "  Improved  transmitter  for  trans- 
mitting telegrams  composed  in  perforations  on  a  band  by  the  Baudot 
system,"  which  expired  on  Oct.  29,  1919,  owing  to  non-payment  of 
renewal  fee. 

Electrical  machinery,  including  two  djmamos,  were  destroyed  in  a 
FIRE,  which  gutted  the  main  saw-mills  department  of  Messrs.  Charles 
Jenkins  &  Sons'  timber  yard  at  Porth  (Glam.)  last  week.  The  large 
carpentry  shop,  which  is  driven  electrically,  was  saved.  The  damage, 
estimated  at  £4  000,  is  covered  by  insurance. 

The  Swedish  General  Electric,  Limited,  are  exhibiting  examples  of 
their  standard  variable  speed  direct-current,  single  phase  and  three- 
phase  motors,  direct-current  and  alternating-current  dynamos  at  the 
Printing  and  Allied  Trades'  Exhibition  which  opened  at  the 
Agricultural  Hall  (Islington)  on  the  30th  inst.  The  C^ompany's  Stand 
(No.  78)  attracted  a  number  of  visitors. 

The  Governing  Body  of  the  Finsbury  Technical  College  announce 
that  the  entrance  examination  for  the  Session  1921-22  will  be  held  on 
Tuesday,  Sept.  20th  next.  Applications  for  admission  should  be  for- 
warded to  the  College  not  later  than  Sept.  loth  on  forms  to  be  obtained 
from  the  Registrar,  Leonard-street,  C^ty-road,  B.C.  The  programme 
of  the  College  is  under  revision  and  will  be  issued  in  due  course. 

The  death  took  place  on  the  27th inst.  of  Mr.  Willi.am  E.  Bull,  senior 
London  representative  of  Messrs.  Falk,  Stadelmann  &  Company,  Ltd. 
Mr.  Bull  was  connected  with  the  illuminating  trade  since  his  boyhood, 
lu'W'ing  entered  the  business  of  Prince  &  S}'mmons,  one  of  the  pioneer 
firms  in  oil  lighting  in  1874.  He  joined  Messrs.  Falk,  Stadelmann  & 
Company  in  1901,  and  his  undoubted  ability  and  genial  personality  soon 
secured  him  a  vast  circle  of  friends,  who  will  miss  his  periodic  calls. 
Mr.  Bull,  who  was  an  ardent  swimmer  was  well-known^  in  Masonic  circles 
being  for  the  past  21  years  secretary  of  the  Shepherds  Bush  Lodge. 

In  the  course  of  the  j)ast  12  months,  foremen  in  practically  every 
industiy  have  been  experiencing  trjnng  and  difficult  times,  and  the  fact 
that  they,  as  a  body,  are  not  recognisecl  even  as  an  industrial  unit  by  the 
Whitley  Councils  has  rather  enhanced  than  ameliorated  the  difficulties 
of  their  position.  They  have  felt  the  full  force  of  the  bumps  as  industrial 
buffers,  being  compelled  to  suffer  as  a  consequence  of  upheavals,  and 
wliile  precluded  from  giving  industrial  conferences  the  benefit  of  their 
practical  knowledge,  are  nevertheless  the  intermediary  factor  relied  upon 
to  give  i:)ractical  effect  to  decisions  arrived  at.  The  Industrlal  League 
and  Council  has  had  its  attention  directed  to  the  incongruity  of  the 
situation,  and  they  readily  acceded  to  the  request  of  the  foremen  to  take 
the  initiative  in  bringing  about  a  National  Conference. 

Foremen's  and  Supervisors'  Associations  in  all  parts  of  the  United 
Kingdom  were  communicated  with,  and  a  most  successful  conference 
was  held  in  the  League's  offices  in  Victoria-street,  S.W.  20  500  foremen 
and  supervisors  were  represented  by  the  delegates  attending,  who  were 
received  by  the  Right  Hon.  J.  H.  Whitley,  M.P.  The  full  report  of  the 
conference,  together  with  the  names  of  the  delegates  and  organisations 
represented,  appears  in  this  month's  issue  of  the  "  Industrial  League 
Journal,"  and  makes  very  interesting  reading.  From  it  we  note  that 
several  resolutions  of  far-reaching  importance  to  managers,  foremen 
and  supervisors  were  agreed  upon,  and  obviously  the  formation  of  a 
National  Federation  is  a  step  in  the  right  direction  if  foremen  are  going 
to  play  tlie  part  in  National  reconstruction  that  the  importance  of  their 
positions  demand. 

Institution  Notes. 

We  regret  that  an  announcement  under  the  heading  of  "  Arrange- 
ments for  the  Week,"  which  appeared  in  our  last  issue,  wa.s  misleading. 
The  dinner  referred  to  was  that  of  the  Iron  and  Steel  Institute,  and 
not  of  the  Institution  of  Electrical  Engineers. 

We  are  asked  to  announce  that  the  Electrical  Power  Engineers 
Associ.\TiON  is  recommending  its  members  to  support  the  following 
candidates  for  election  as  ordinary  members  of  the  Council  of  the  Listitu- 
tion  of  Electrical  Engineers  :  Lt.-Col.  F.  A.  Cortez-Leigh,  Mr.  A.  Page, 
Mr.  T.  Roles  and  Mr.  W.  C.  P.  Tapper. 

The  following  awards  have  been  made  by  the  Institution  of  Civil 
Engineers  for  Papers  read  during  the  past  session  :  Mr.  George  Ellison, 
Telford  Gold  Medal  and  Telford  Premium  ;  Sir  Murdoch  McDonald 
and  Mr.  T.  E.  Stanton,  Telford  Gold  Medals  ;  Mr.  R.  G.  C.  Batson, 
George  Stephenson  Gold  Medal ;  Mr.  S.  A.  Main,  Watt  Gold  Medal ; 
Mr.  Algernon  Peake,  Mr.  L.  H.  Larmuth,  Mr.  H.  E.  Hurst,  Prof.  T.  B. 
Abell  and  Mr.  P.  Allan,  Telford  Premiums.  Ajipreciation  was  also 
expressed  of  the  Paper  contributed  jointly  by  Sir  Robert  A.  Hadfield, 
F.R.S.,  and  Mr.  Main. 

At  the  annual  meeting  of  the  Royal  Institution  held  recently  the 
following  officers  were  unanimously  elected  for  the  ensuing  year : 
President,  The  Duke  of  Northumberland  ;  Treasurer,  Sir  James  Crichton 
Browne  ;  Secretary,  Colonel  E.  H.  Grove-Hills  ;  Managers,  The  Rt. 
Hon.  Lord  Blyth,  Horace  T.  Brown,  J.  H.  Balfour  Browne,  J.  M.  Bruce, 
Sir  James  J.  Dobbie,  P.  F.  Frankland,  A.  H.  Goschcn.  The  Rt.  Hon.  Earl 
Iveagh,  H.  R.  Kempe,  Sir  Ernest  Moon,  A.  W.  Poi'ter,  Sir  James  Reid, 
Bart.,  Sir  David  Salomons,  Bart.,  Sir  Alfred  Yarrow,  Bart.,  The  Rt, 
Hon.  Sir  Robert  Younger.  Visitors,  J.  H.  Batty,  A.  Carpmael,  F. 
Clowes,  E.  Dent,  Lieut. -Col.  H.  E.  Gaulter,  G.  H.  Griffin,  W.  E.  Lawson 
Johnston,  J.  R.  Leeson,  F.  K.  McClean,  E.  M.  Micholls,  H.  M.  Ross, 
.J.  Shaw,  S.  Skinner,  T.  H.  Sowerby,  W.  Stone. 
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Business  Items,  &c. 

r  Mr.  A.  B.  Cartliiml.  A..M.1.I';.K.,  :!,  ('ri-i'ilunvlilaiii-,  Lcaduiihull- 
strt'ct,  London,  E.C.  :?,  1ms  been  appointed  solo  ivpresentiitivo  for 
London  and  tho  Soutliorn  ("'ountifs  for  Messrs.  William  Whittakkk 
(IU'hnley),  Ltd.,  boiler  {urnaee  manufacturers,  and  tho  Prkmiku 
Ari'LlANCES  CoMPAKY,  Ltu.,  manufacturers  of  boiler  expansion  joints. 

The  Jackson  Electric  Stovk  Companv,  Ltd.,  have  appointed  Mr- 
W.  Blogg,  of  the  Sterling  Telephone  Company,  of  8,  Park-place,  ('ardifl> 
as  their  Bgent  for  the  whole  of  Wales,  to  represent  tliem  in  their  well- 
known  electric  eookins;  and  heating  apparatus.  Mr.  Blogg  will  carry  a 
consignment  stock  at  Cardiff,  where  samples  can  be  seen  and  inspected. 

The  Sin  Hlkcthical  Companv.  Ltd.,  notify  that,  owing  to  tho 
growth  of  their  business  in  Ireland,  they  have  moved  to  larger  jircmi.ses, 
iind  new  showrooms  have  been  opened  at  Gibson's-buildings,  Mill- 
stivet,  Belfast,  where  a  large  and  comprehensive  stock  of  electric  light 
littings  and  material  are  available  for  the  trade.  The  branch  remains 
under  tho  management  of  Jlr.  E.  P.  Prior. 

The  following  firms  have  been  recently  elected  members  of  the  British 
Electrical  and  Allied  JLiNUFACTURKits"  Association  : — Babcock  & 
Wilcox,  Bonclta  Bros.,  Hobt.  Ingram,  Clark  &  Co.,  Thos.  Dc  La  Rue  & 
Co.,  Ceneral  Accessories  Co.,  Power  I'lant  Co.  (West  Drayton),  Sutcliffe 
(of  Crumpsall),  Ltd.  (Manchester).  Vcnner  Time  Switches,  Ltd.,  Widdop 
Engine  Co.  (Keighley)  and  Wilson  Hartncll  &  Co.  (Leeds).  Except  where 
stated  the  lirms  mentioned  have  their  olliccs  in  London. 

Gatalogaes,  Price  Lists,  &c. 

A  list  containing  an  illustrated  description  and  prices  of  the  MiDCiET 
"  Masta  "'  and  "  Misaloc  "  Fuse  Switches  has  been  issued  by  Berry's 
Electric,  Ltd.,  85,  Xewman  street,  W.l.  The  switches  are  totally  en- 
closed, interlocked  and  foolproof,  and  they  comply  with  Home  Office 
requirements.  The  fuse  bridge  in  the  "  Masta  "  switch  consists  of  an 
asbestos  tube,  through  which  new  fuse  wire  may  be  threaded  when 
required,  and  no  live  metal  parts  can  be  touched  by  the  hand.  The 
switch  is  designed  for  use  on  circuits  of  a  capacity  up  to  10  A,  2o0  V. 

The  Cambridge  &  Paul  Instrument  Co.mpany,  Ltd.,  45,  Grosvenor- 
place,  London,  S.W.  I,  have  i-cccntly  issued  two  sectional  lists  relating 
to  "  Cambridge  "  unipivot  instruments  for  direct  current  and  to  "  Cam- 
bridge "  testing  sets  respectively.  Both  are  well  illustrated,  and  the  list 
(No.  160)  on  the  unipivot  instruments  gives  details  of  the  construction 
of  various  tyix-s  of  instruments,  with  particulars  of  shunts,  accessories, 
multi-range  instruments,  &c.  In  the  other  pamphlet  (No.  160)  par- 
ticulare  are  given  of  the  insulation  and  continuity  detector,  the  self- 
contained  rotarj'  and  (Xirtable  decade  patterns  of  Wheatstone  bridge. 
Omega  and  univei-sal  portable  testing  sets,  the  direct  reading  and 
induction  fault  localiseis,  rail  bonding  testing  set,  cable  testing  outfits, 
teries,  &e. 

The  latest  publication  of  the  General  Electric  Co.  is  less  a  catalogue 
than  a  text  book.  It  deals  with  the  important  question  of  protection  of 
electrical  circuits  by  means  of  Moseicki  condensers  and  Giles  valves. 
The  causes  of  voltage  surges  and  lightning  etiects  on  high  tension  trans- 
mission lines  are  discussed  together  with  the  nature  of  such  surges,  the 
resonance  dangers  of  the  oscillatory  circuits, the  reduction  of  surge  pressure 
by  resistance,  the  defects  of  the  spark  gap.  the  requirements  of  surge  pro- 
eective  gear  and  the  condenser  as  a  protective  agent.  Various  advantages 
of  the  condenser  for  this  purpose  arc  summed  up  and  a  detailed  descrip- 
tion of  the  apparatus  used  on  this  system  is  given.  Protection  of  direct 
current  circuits  by  means  of  electrolytic  condensera  and  details  of 
condenser  protection  gear  on  typical  circuits  are  also  described.  Appen- 
dLxes  deal  with  certain  points  in  the  theory  of  the  apparatus  suggested 
for  use,  and  the  whole  bulletin  is  one  worthy  of  serious  study. 

Three  sect  ions  of  their  re  vised  catalogue  lists  have  been  issued  by  Messrs. 
George  Ellison,  Perry  Bar,  Birmingham,  dealing  respectively  with  oil- 
cooled  startei-s  for  slip-ring  induction  motoi-s  up  to  1  500  h.p.,  with  brake 
solenoids  or  power  magnets,  and  with  cable  fittings  fc>r  iron-clad  switch- 
gear,  including  the  "  Elhson  "  patent  cone  gland.  The  first  list  (No.  76) 
contains  much  useful  technical  infonnation  on  an  important  subject; 
and  gives  details  of  the  design  and  construction  of  the  various  types  of 
starter  manufactured  by  the  firm  with  curves  of  the  capacity,  temperature 
rise  and  operating  times,  tables  of  weight,  dimensions  and  other  data. 
In  list  No.  431  particulars  are  given  of  cable  fittings,  pipe  flanges,  sealing 
and  dividing  boxes,  armour  clamps  and  glands  for  iron-clad  switchgcar  , 
and  List  327  contains  details  of  the  various  sizes  of  series  and  shunt-wound 
brake  solenoids.  Copies  of  the  three  lists,  which  are  fully  illustrated  and 
eyeleted  for  filing,  can  be  obtained  by  those  interested. 

The  use  of  electric  vehicles  for  various  classes  of  industrial 
tk.ansport  work  for  refuse  collection  and  other  purposes  is  being 
rapidly  extended  in  urban  areas,  owing  to  their  economy  and  other 
advantages.  In  a  well  illustrated  pamphlet,  recently  issued  by 
Messrs.  Mossay  &  Co.,  Ltd.,  7,  Princes-street,  Westminster,  S.W.  1, 
selling  agents  for  the  "Orwell"  Electric  Vehicles,  some 
particulars  are  given  of  the  variety  of  trade  services  in  which  these 
vehicles  are  already  employed.  They  are  u.sed  by  railway  companies, 
by  meat  and  fish  merchants,  breweries,  dairies,  flour  mills,  bakeries, 
co-operative  stores,  &c.,  for  the  transport  of  goods  and  parcels, 
and  by  a  number  of  local  authorities  for  refuse  collection  and  other 
municipal  work.  The  "'  Orwell  "  electric  truck  is  also  extensively 
employed  for  moving  goods  and  luggage  at  railway  stations,  works 
and  factories.  The  pamphlet  contains  some  good  illustrations 
of  typical  electric  vehicles  and  lorries,  with  views  of  the  works  of 
Messrs.  Ransomes,  Sims  &  Jefferies,  at  Ipswich,  where  the  "Orwell' 
vehicle  is  manufactured. 


Tenders  Invited  and  Accepted. 

MANciii:sTi;it  KIcctric  ily  Conuuillcc  rc(£uirc  tenders  Ijy  .May  10  for  the 
supi)ly  of  weldless  steel  lamp  columns.  Specifications  from  Mr.  E.  E. 
Hughes,  Town  Hall,  Manchester.  i 

.Manchester  Tramways  Connnittee  requires  tenders  by  May  10  for 
electrolytic  copper  and  bronze  trolley  wire.  iSpecifications,  &c.,  from 
the  lieneral  Manager,  55,  Piccadilly,  Manchester. 

Kilmarnock  Tramways  Committee  require  tenders  by  Jlay  15  for 
the  supply  of  stores,  including  cable,  lamps,  insulating  tapes,  overhead 
material,  varnishes,  paints,  oils,  &c.     Forms  of  tender  from  the  Manager 

Mexborouoh  &  SwiNTON  Urban  District  Council  invite  tenders  for 
the  supply  and  erection  of  a  750-kW  rotary  converter  with  transformer. 
SjieciHcations,  &c.,  from  the  engineer  and  manager,  Mr.  .1.  B.  Feltham, 
and  tenders  to  Mr.  .1.  W.  Hattersley,  clerk  to  the  Council,  Hope-street, 
Mexborough,  by  noon.  May  21. 

CJlasoow  Corporation  invites  tenders  for  the  supjily  of  cables  and 
meters  for  12  months  frfun  May  31.  Specifications,  with  forms  of  tender, 
from  the  engineer,  Mr.  R.  B.  Mitchell,  75,  Waterloo-street,  and 
tenders  to  the  town  clerk,  Mr.  J.  Lindsay,  City  Chambers,  Glasgow, 
by  May  20. 

It  is  notified  that  the  date  on  which  all  tenders  for  the  sup|)ly  of 
plant  and  material  for  the  electrification  of  the  Cape  Town-Simonstown 
&  DuRHAN-PiETERMARrrZBURCi  RAILWAY  lincs  has  been  extended  to 
noon,  .July  5.  Tendei-s  to  the  High  (^'ommissioner  for  the  L'nion  of 
South  Africa,  Trafalgar-square,  London,  W.C. 

The  Australian  Commonwealth  Postmaster-General's  Department 
invites  tendera  by  May  25  for  ironwork,  including  couplings,  piping, 
bolts,  rings,  &c.  (schedule  704),  and  by  May  31  for  porous  cells  (schedule 
1685),  and  of  ammonium  chloride  (schedule  1683).  Specifications  can  be 
seen  at  35,  Old  Queen-street,  Westminster,  S.W.I. 

The  directors  of  the  Great  Western  Railway  Company  invite 
tenders  for  various  stores,  including  telegraph  instruments,  telegraph 
ironwork  and  tools  and  telegraph  drysalteries,  electric  wires  and  cables, 
india-rubber  goods,  oils,  acids,  alkalis,  &c.,  metals,  hardware  goods,  &c. 
Samples  may  be  seen  at  Swindon  from  May  9  to  11.  Specifications, 
with  forms  "of  tender,  from  the  office  of  the  Stores  Superintendent, 
Swindon,  and  tenders  to  the  Secretary,  Mr.  A.  E.  Bolter,  Paddingtoii 
Station,  London,  W.,  by  May  12.  - 

The  Electricity  Commissioneks  of  Victoria  invite  tenders  for  the 
supply  and  delivery  at  the  Morwell  Power  House  of  street  poles  and 
copper  cable.  Copies  of  tender  forms  from  the  Agent-General  for 
Victoria,  Victoria  House,  Melbourne-place,  Strand,  London,  W.C.2, 
and  specifications  may  be  inspected  at  the  offices  of  the  consulting 
en''ineers,  Messrs.  John  Coates  &  Company,  Ltd.,  also  at  Victoria 
House.  Tenders  to  the  Secretary  of  the  Commissioners,  673, 
Bourke-street  West,  Melbourne,  Australia,  by  May  31. 

London  County  Council  Stores  Committee  has  accepted  tenders  of 
the  following  firms  for  electric  traction  lamps  :  British  Union  Lamp 
Works,  Ltd.,  estimated  value  £366;  English  Electric  and  Siemens  Supplies, 
Ltd.,  £8  505  ;   Stella  Lamp  Company,  Ltd.,  £432. 

Leicester  Corporation  has  accepted  the  tender  of  the  English  Electric 
Company  for  the  supply  and  erection  of  a  10  000-kW  turbo-generator  set 
(with  Alien  condenser)  at  £9 1  304.  Tenders  were  received  from  10  English 
and  three  foreign  firms  and  the  tender  accejited  was  the  lowest  of  the 
English  tenders^the  highest  being£102  169.  The  English  Electric  Company 
nuaranteed  delivery  within  seven  months.  Although  the  foreign  tenders 
were  lower  than  the  English,  they  made  stipulations  the  (,'ommittee 
could  not  accept.  They  required"  12  months  for  delivery,  with  no 
penalty  for  non-delivery,  and  in  ease  of  any  breakdown  there  would  be 
serious  delay  in  sending  abroad  for  replacements.  It  is  estimated  that 
the  saving  to  be  effcctetl  by  the  new  plant,  assuming  the  average  coal 
consumption  of  the  existing  stations  at  4  lb.  and  at  the  new  station 
2h  lb.,  with  coal  at  3.5s.  per  ton,  would  be  £18  700  for  the  fii-st  six  months. 
The  demand  for  electricity  has  been  growing  at  an  average  rate  of 
1  000  kW  per  annum  for  several  years  imst.  During  1920  manu- 
facturers installed  motoi-s  talung  2  200  h.p.,  and  in  spite  of  the  present 
depression  7011  h.p.  had  been  installed  in  the  first  three  months  of  192 1_ 

Personal  and  Appointments. 

Mr.  J.  E.  Sears,  Jun..  C.B.E.,  M.A.,  A..M.Inst.C.E.,  F.Inst.P.,  has 
been  a))pointcd  Deputy  Warden  of  the  Standards  in  succession  to 
Major  P.  A.  MacMahon",  F.R.S.,  who  has  retired.  Mr.  Sears  is  Super- 
intendent of  the  Meteorology  Department  of  the  National  Physical 
Laboratory,  and  will  continue  to  hold  that  post  in  addition  to  that  at 
the  Standards  Department  of  the  Board  of  Trade. 

Mr.  W.  J.  Talbot,  who  acted  as  vice-president  last  year,  was  last  week 
appointed  President  of  the  Walsall  Chamber  of  Commerce.  He  was 
for  two  years  lecturer  to  the  electrical  engineering  classes  at  Walsall 
Technica'l  Institute.  About  18  years  ago  he  became  engineer  and 
manager  of  Messrs.  John  Russell  &  Company's  tube  works,  and  later, 
with  Dr.  G.  Stead,  established  the  Talbot-Sfead  Tube  Company,  Ltd. 
He  is  chairman  of  the  Electricity  Committee  of  the  Walsall  Town  Council. 

Mr.  J.  A.  Crowther,  borough  electrical  engineer  of  Wallasey,  has 
tendered  his  resignation,  to  take  effect  on  July  31  next.  The  Electricity 
Committee  has  accepted  the  resignation  and  has  expressed  its  apprecia- 
tion of  the  long  and  faitliful  services  rendered  by  Mr.  Crowther.  The 
terms  upon  which  Jlr.  Crowther  retires  include  the  payment  to  him 
of  his  full  salary  to  Sept.  30,  and  thereafter  a  superannuation  allow, 
ance  of  £475  per  annum,  and  a  retaining  fee  of  100  guineas  a  year  for 
two  years  from  Oct.  1  next. 
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Patent  Record. 


SPECIFICATIONS  PUBLISHED^ 

Thi  following  abstract  from  some  of  the  specifications  recently  published  hwe  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancvylane,  London.  W.C. 

Complete  Specifications. 
16364/15  Planiawerke  Akt.-Ges.  fur  Kohlenfabrikation.    Arc-lamp  electrodes 
(31/12/14.) 
140  054  Knudsen.     Electric  safety  fuses.    (6/12/19.    Ckjnvention  date  not  granted.) 
140  367  Automatic    Telephone    Manufacturing    Co.,    Ltd.    Automatic    or    semi- 
automatic telephone  systems.     (31/3/19.) 
140  807  Western  Electric  Co.     Electric  signalling  system.    (14/11/14.) 
142  074  Alexanderson.    Directional  wireless  receiving  systems.    (18/4/19.) 

Separate  currents  derived  from  a  receiving  antenna  of  loop  form  are  impressed 
upon  a  receiving  circuit,  one  current  being  due  to  tlie  magnetic  exposure  and  one 
to  the  electrostatic  exposure,  and  means  are  provided  for  adjusting  as  desired  the 
phase  of  the  currents  thus  impressed  upon  the  receiving  circuit. 

142  495  Gallo  &  ViLLARBoiTO.    Electric  switches.    (29/4/19.) 

144  252  Automatic    Telephone    Manufacturing    Co.,    Ltd.    Automatic    telephone 
systems.    (31/5/19.) 

146  328  ICrupp  Akt.-Ges.    Arrangement  for  testing  an  electrical  gyroscopic-firing- 

apparatus  also  intended  for  practice  purposes,  and  provided  with  means  for 
automatically  indicating  the  result  of  the  testing  operation.     (2/1/19.) 

147  437  Ge3.  fur  Drahtlose  Telegraphie.     Electric  condensers.    (24/3/19.) 

148  265  Wilson  Welder  &  Metals  Cb.,  Inc.    Arc-welding  electrodes.    (21/7/19.) 

143  277  Frauenfelder.     Electric  lamp  for  cycles.     (23/7/19.) 

149  342  Soc.  Anon,  des  Etablissements  L.  Bleriot.    Electro-magnets.    (31/7/19.) 
151928  Western  Electric  Co.,  Ltd.    High-frequency  electric  signalling.    (29/9/19. 

Addition  to  102  503.) 

151  990  Schweitzer.     Apparatus  for  separating  or  sorting  fragmentary  materials  by 
e'ectric  conductivity.     (3/10  19.) 

155  237  Metropolitan-Vickers     Electrical     Co.,     Ltd.    Electrical     transformers. 
(10/12/19.) 

159  111  lORANic  Electric  Co.,  Ltd.    (Cutler  Hammer  Mfg.  Co.)    Electro-magnetic 
switches.    (18/5/20.) 

159  112  Lofts.     Improvements  in  electrically  heated  articles  to  avoid  damage  through 
overheating.     (19/5/20.) 

159  122  Western  Electric  Co.,  Ltd.    (Western  Electric  Co..  Inc.)    Telephone  and. 
like  circuits.    (27/11/19.)    Divided  application  on  155  698.    Addition  to  155698. 

159  228  CoLSON.    Devices  for  locking  incandescent  electric  lamps  in  their  holders. 
(26/6/18.) 

159  229  Percival.    (Lacey).     Electric  fixture  support  couplers.    (6/2/19.) 

159  260  Goold.    (National  Safety  Appliance  Co.)    Means  for  controlling  the  operative 
field  of  magnets.     (14/11/19.) 

159  257  British-Thomson-Houston  Co.,   Ltd.    (General  Electric  Co.)    X-ray  appa- 
ratus.   (18/11/19.)  ^^ 

159  282  Smillie  &  Metropolitan-Vickers  Electrical  Co.,  Ltd.    Ventilation  and 
cooling  of  electrical  or  other  machines.     (20/11/19.) 

159  288  Fairburn.     Controllers  for  electric  motors.    (20/11/19.) 

159  306  Anderson.     Method   of  controlling  electric  motors   operating   fluid-pressure 
pumps  or  the  like.     (24/11/19.) 

159  316  HEURTLEY&  MUIRHEAD&  Co.,  Ltd.    Telegraphy.     (25/11/19.) 

159  317  Turner.     Electric-ignition   collecting,    distributing   and   timing   devices  and 
systems.    (25/11/19.) 

159  322  British  Thomson-Houston  Co.,  Ltd.    (General  Electric  Co.)    Electric  thermi- 
onic amplifiers.    (25/11 '19.) 
_  Comprises  a  system  for  amplifying  electric  current  having  a  number  of  electron 
discharge  amplifiers  connected  in  parallel  in  which  a  small  inductance  is  included  in 
the  grid  circuit  of  one  of  the  amplifiers  for  preventing  the  generation  of  high-frequency 
oscillations  by  the  amplifiers. 

159  343  Siemens  Bros.  Dynamo  Works,  Ltd.  &  Wilson.     Dynamo  electric  machines 
(4/12/19.) 

159345  Highfield  &  Calverley.     Electric  converting  apparatus.    (5/12/19.) 

159  353  Clark.    Electrical  static  machines  and  apparatus  for  electro-therapeutic  work 
and  for  like  purposes.     (9/12/19.) 

159  374  British    Thomson-Houston    Od.,    Ltd.    (General    Electric    Co.)    Dynamo- 
electric  machines.    (16/12/19.) 


APPLICATIONS  FOR  PATENTS. 

October  1,  1921. 
27  909  Cutter  Electrical  &  Mfg.  Co.    Switching  mechanism.     f2/10'19.  U.S.) 
27  912  Provincial  Cinematograph  Theatres,  Ltd.,  &  Harrison.    Kinematograph 

lanterns,  &c. 
27  913  Provincial  Cinematograph  Theatres,  Ltd.,  &  Harrison.  Carbon-operating 

devices  for  kinematograph  lanterns,  &c. 
27  932  Lindenbur-;,  A.  G.,  Heraeus  Ges.  &  Rohn.     Induction  furnaces.  (19/5/20, 

Germany. 

October  2,    1920. 
27  956  Hanff.    Sheet  metal  clips  for  earthing  cable  conduits. 
27  964  Meagher.    Allov  for  electrical  make-and-break  contacts. 
27  984  BouDON.     Electric  hair-wa\ring  apparatus.    (26/3/20.  France.) 

27  991  Henley's  Telegraph  Works  Co.  &  Dunsheath.    Testing  electric  cibles. 

October  4,  1920.  ■ 
23  055  Wel^h.     Electrically  heating  contents  of  utensils. 

28  055  Bradley.    Switches  and  circuit  regulating  devices. 
23  069  Holly  &  Norris.    Electric  radiators. 

23  077  Ramoneda.    Frames  for  polyphase  machinery.    (10/2/20..  France.) 

23  031  Schweitzer.     Apparatus  for  sorting  or  separating  by  electric  conductivity. 

(3/10/19,  France.) 
23  085  Metropolitan-Vickers   Electric   Ck).      Electrical  speed   reeulator  systems. 

(2/10/19.  U.S.) 
23  090  B.  T.-H.  Co.  (G.  E.  Co.)    Inductance  apparatus. 
28  092  Coqlidge.     X-ray  apparatus.     (9/7/20,  U.S.) 
23  094  Herrmann.     Insulators.    (4/6/20,  France.) 

23  101  CusiNs  &  WxiTTAKER-SwiHTON.    Thermionic  or  vacuum  tubes,  &c. 
23  110  Creed  &  Carpenter.    Electro-magnetic  switching  apparatus. 
23  116  Johnson  &  Rahbek.    Electroscopic  apparatus.    (15/2'19,  Denmark.) 

October  5.  1920. 
23  143  Automatic  Telephone  Mfg.  Co.  (Mercer  h  Gillings).    Telephone  systems. 
28  198  B.  T.-H.  Co.     X-ray  apparatus.     (29/10/13,  U.S.) 
23  199  B.  T.-H.  Co.  (G.  E.  (>).).    Operating  mechanisms  for  searchlights. 
28  203  Bond  &  Marpolr.    Electric  lamp,  &c.-  brackets. 
23  207  Frei.     Electric  heating  device  for  plunging. 
23  208  Marks  (National  Carbon  Co.).     Deferred  action  dry  battery. 
28  212  Ashdown.     Electric  air  diffuser. 
28  213  Watkinsoh.    Electric  resistance  switches. 
23  214  Watkinsoh.     Electric  switches. 
23  250  Soc.  DE  l'Accumulatbur  Tudor.    Accumulators.    (5/11119,  Belgium.) 

October  6,  1920. 
23  252  John.     Incandescent  lamps. 

28  264  CoNN->R  ft  P  JCKETTE.    Speed  regulation  of  electric  motors. 
28  278  Crabtree.    Switches. 

28  317  Sioa».    Electric  apparatus  for  filtering  air.  &c. 
28  318  Whittaxer-Swintom.    Production  of  h.t.  currents. 
28  327  B.  T.-H.  Co.  (G.  E.  Co.).     Induction  apparatus. 
28328  Neashell.    Current  interrupter  fot'-electric  irons. 


Companies'   Reports,   &c. 

» 

INDO-EUROPEAN  TELEGRAPH  COMPANY,  LTD. 

Mr.  J.  Herbert  Tritton"  presided  over  the  .54th  ordinary  general 
meeting  of  this  Company  last  week,  and  stated  that  the  directors' 
report  was  for  the  jjast  year,  but  tlie  accounts  were  onty  for  the  year 
1918,  the  latest  they  could  furnish  for  the  moment,  though  they  hoped 
before  the  end  of  the  summer  to  present  these  for  1919.  With  regard 
to  the  Russian  assets,  the  main  position  remained  as  outlined  at  the  last 
meeting,  e.xcept  that  nonnal  accretions  of  interest,  &c.,  had  slightly 
increased  the  it«m  of  Russian  Government  debts  to  £97  223.  The  direc- 
tors regarded  it  as  an  imperative  duty  to  deal  with  the  question  of 
those  doubtful  assets  and  they  hoped  at  the  next  general  meeting  to 
inform  the  shareholders  of  the  method  they  proposed  to  adopt.  They 
had  satisfied  themselves  that,  apart  from  the  Russian  items,  the  entry 
under  sundry  debtors  contained  nothing  that  was  not  worth  its  face 
value.  Under  the  Peace  Treaty  they  had  recently  been  paid  by  the 
German  Government  the  full  value,  together  with  dividends  and  accrued 
interest,  of  the  Marks  200  000  Pnisaian  4  per  cent.  Treasury  Bonds 
(matured  in  1917)  standing  under  unappropriated  investments.  As 
the  equalisation  of  dividends  fund  was  exhausted  with  the  exception 
of  about  £3  000,  a  larger  dividend  than  7  per  cent,  for  1921  could  not 
reasonably  be  expected. 

Near  East  Trottblbs. 

The  past  year  had  been  one  of  disappointment.  Trouble  after  trouble 
had  supervened  in  Eastern  Europe  and  in  the  Near  East,  and  they  had 
found  it  impossible  to  maintain  their  existing  position  in  many  sections 
of  the  line,  their  ofBeials  and  staff  having,  in  many  instances,  to  be 
withdrawn.  CompUcations  in  the  Near  East  also  extended  to  Persia, 
culminating  in  the  threatened  withdrawal  of  the  British  troops  from 
that  countiy  and  the  enforced  evacuation  of  the  families  of  all  telegraph 
and  other  officials  in  Persia.  Their  sympathy  and  thanks  were  due  to 
their  staff,  and  particularly  to  Mr.  Watt,  one  of  their  representatives 
abroad,  who  faced  with  great  courage  the  possibility  of  serious  personal 
danger  whilst  carrying  out  his  missions  from  the  company.  Their 
representative  in  Teheran  remained  at  his  post.  The  Persian  Govern- 
ment ha^'ing  surmounted  their  difficulties  wiU  be  in  a  position  doubtless 
to  further  the  re -establishment  of  the  company's  telegraph  system 
transiting  their  eonntrj'.  Meanwhile,  it  was  in  a  state  of  suspended 
animation,  though  the  international  importance  of  the  route  seemed 
greater  than  ever. 

Hopes  of  Restoring  Main  Route. 

Their  arrangements  with  Germany  presented  in  theory  no  difficulty, 
although  for  reasons  of  which  they  were  fully  aware  they  were  not  at 
the  moment  able  to  reach  a  definite  conclusion  of  the  negotiations. 
The  negotiations  with  Poland  reached  the  final  stage  after  a  visit  which 
their  colleague,  Mr.  Axel  W.  Berg,  made  to  Warsaw,  and  their  recon- 
struction and  repair  work  on  that  section  might  begin  in  the  early 
summer  ;  owing  to  its  having  been  in  parts  the  battlefield  of  contending 
armies,  that  portion  of  the  route  naturally  required  a  considerable 
amount  of  work.  As  to  the  important  section  of  the  route  controlled 
by  the  Soviet  Government,  they  had  learned  from  the  Moscow  Govern- 
ment that,  in  priiftiple,  tliere  was  no  objecton  to  the  conclusion  of  an 
arrangement  by  wlrich  their  line  would  transit  that  territory  on  its 
old  ground.  The  directors  had  also  reason  to  hope  that  where  the 
influence  of  the  Soviet  Government  might  be  needed  in  territory  which 
may  be  described  as  more  or  less  debatable  ground, it  would  be  exercised 
in  favour  of  the  company.  They  were,  therefore,  once  more  encouraged 
to  hope  that  all  might,  within  a  measurable  space  of  time,  be  again 
well  with  them,  and  that  reconstruction  and  consolidation  might  every- 
where be  begun  along  their  route.  It  was  only  in  the  Polish  section 
that  reconstruction  over  a  considerable  distance  might  have  to  be 
faced,  and  even  there  they  were  confident  that  by  the  utilisation  of 
temporary  links  pending  permanent  reconstruction  they  should  very 
quickly  supply  a  workable  line.  The  greater  part  of  the  material  was 
ready  at  convenient  points  waiting  to  be  handled. 

R.4DI0  Patents. 

During  the  enforced  inactivity  of  the  company  the  directors  had 
devoted  a  certain  amotmt  of  time  to  the  development  of  radio-telegraphy. 
Experiments  on  the  Galletti  system  had  to  be  abandoned  owing  to  the 
war,  and  it  had  not  been  found  possible  to  resume  them.  Whilst  the 
company  had,  therefore,  ceased  to  interest  itself  in  any  one  system, 
certain  radio  patents  and  assets  held  by  them  had  , together  with  the 
experience  of  the  directors,  been  placed  at  the  disposal  of  a  new  company, 
the  Radio  Communication  Company,  Ltd.,  against  a  substantial  holding 
of  shares.  That  company,  having  standardised  various  sets  of  apparatus, 
was  doing  very  considerable  business,  particularly  in  the  supply  and 
working  sets  of  on  ships  belonging  to  some  of  the  foremost  shipping 
companies,  and  the  directors  considered  that  the  investment  should 
prove  to  be  in  every  way  a  profiytable  one.  The  directors  considered 
that  the  item  in  the  1918  accounts — advances  (then  £11  000,  since 
increased  to  £13  000)  made  to  the  (Talletti  Company — were  fully  secured 
by  the  tact  that  the  company  had  a  controlling  interest  in  the  assets 
of  the  Galletti  Company,  which  included  not  only  an  important  number 
of  shares  also  held  by  that  comjiany  in  the  Radio  Communication 
(^mpany,  but  also  a  good  claim  against  the  French  Government  for 
compensation  for  requisition  and  a  impropriation  during  the  war  of  the 
plant  of  the  Cialletti  station  in  France. 

The  accounts  for  1918  were  adopted,  and  a  final  dividend  was  declared 
for  the  j'ear  1920,  of  £1  2s.  6d.  per  share  (tax  free),  making  with  the 
interim  dividend,  7  per  cent,  for  the  year  ;  and  a  distribution  out  of 
equalisation  of  dividends  fund  was  made  of  15s.  per  share. 
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NORTH    METllOPOLIT.VN   ELECTRIC    POWER  COMPANY. 

Mr.  E.  Garckc,  wlui  ])rcsid(Mi  over  the  annual  moctinjj;  of  the  North 
Metroi'OUTAX  K[,i:rTUi<j  J'owku  Siprr-v  Comi-anv  In.st  week,  was  able 
to  givo  a  good  actruunt  of  thi'  Conipanys  pi-o^rcss.  He  said  the  net 
revenue  for  the  past  year  has  been  a  i-ecord,  and  ttie  ivsult  would  have 
been  even  better  had  it  not  been  for  the  depression  in  trade  in  the  latter 
part  of  the  year.  The  net  revenue,  incluilinj;  interest  and  dividen<ls 
received  was  £101  1554.  compared  with  Eli.")  SliS  for  WIS),  .\fter  mcetin;; 
prior  charges,  placing  ilU  OOtI  to  reserve  and  paying  dividenil  on  the  (!  per 
cent,  pn'fei-ence  shares.  tln'  direc.toi's  were  able  to  recommend  a 
tlividend  on  the  ordinary  shaix'S  of  1\  per  cent.,  i-ompan'd  with  42  per 
cent,  for  the  ])rcccding  year,  leaving  £4  -i'i'.i  to  be  carried  forward.  The 
residt  was  satisfactory,  especially  in  view  of  the  fact  that  the  expenses 
— particularly  for  coal — had  increased  considerably.  The  improvement 
was  in  a  measure  due  to  the  revised  rates  of  charges  introduced  as  from 
April  1  last  year.  Under  the  Statutory  Undertakings  (Increa.se  of 
Charges)  Act,  1918,  orders  were  obtained  by  this  company  and  its 
associated  company  (the  North  Metropolitan  Electrical  X'ower  Distribu- 
tion Company)  authorising  an  increase  in  the  rates  of  supply  for  private 
purposes.  A  judgment  had  also  been  obtained  by  the  company  for  the 
annulment  of  a  pre-war  contract  for  the  sup|ily  of  electricity  in  bulk  to 
Stoke  N'ewington  Council,  and  in  future  it  would  be  given  (m  their  stand- 
ard terms.  The  decision  of  the  C'ourt  had,  moreover,  enabled  them 
successfully  to  negotiate  with  the  Middlesex  County  Council  for  a  revision 
of  the  rates  of  supply  to  the  Metropolitan  Electric  Tramways.  The 
latter  company  operated  56  route  miles  of  tramways  and  light  railways 
and  the  tracticm  demand  formed  a  very  appreciable  portion  of  their 
total  output.     Arrangements  had  been  made  for  a  revision  of  the  price. 

Power  .\nd  Bulk  Supply. 

A  large  number  of  new  contracts  had  been  made  with  consumers  who 
required  a  supply  for  power  purposes,  and  important  bulk  supply  con- 
tracts had  been  entered  into  with  the  Harrow  Electric  Light  and  Power 
Company  and  the  Welwyn  Garden  City  for  (list  ribution  in  their  respective 
areas.  Arrangements  had  had  to  be  made  for  providing  additional  jilant 
and  cables  to  enable  the  comjiany  to  supply  the  increased  demand  for 
electricity  and  £87  (100  had  been  expended  on  capital  account  during  the 
year.  Further  capital  expenditure  would  be  necessary  during  the 
current  year  to  meet  the  increasing  demand  for  supplies  throughout  the 
whole  of  the  Company's  area.  The  authorised  share  capital  liad  been 
increased  by  £500  000  to  £1  500  000  imder  the  powers  contained  in  the 
North  Jletropolitan  Power  Supjjly  Act,  1920.  The  Company  was 
authorised  to  issue  debenture  capital  up  to  one-third  of  the  share  capital 
issued,  provided  one-half  thereof  was  paid  up  ;  but  the  consent  of  the 
Minister  of  Transport  had  been  obtained  whicli  would  enable  the  com- 
pany to  is.suc  debentures  or  debenture  stock  up  to  one-half  its  issued  and 
paid-up  share  capital.  In  regard  to  "  The  London  and  Home  Counties 
Electricity  District,'"  and  prt)posals  for  the  formation  of  a  jointelectricity 
authority  for  tlio  area,  the  directors  were  ojiposing  the  proposal  to  the 
extent  that  the  Noi'th  Metropolitan  Company  should  be  left  out  of  the 
scheme.  The  position  of  the  ComjJany  was  very  different  from  that  of 
an  oi-dinary  supply  company.  Their  powers  to  supply  had  been  granted 
to  them  in  jjcrpetuity,  and  they  were  not  subject  to  com])ulsorj'  purchase 
at  any  tiine.  The  area  of  the  Company's  supply  was  an  exceptionally 
favouraljle  one,  and  was  rapidly  developing  for  industrial  purjjoses,  and 
the  demand  was  steadily  increasing.  He  had  no  dotibt  that  the  develop- 
ment during  the  next  few  years  would  be  as  rapid  as  in  the  previous  years. 
So  far  as  the  present  year  was  concerned,  the  results  of  the  first  quarter 
were  very  satisfactory'. 


The  revenue  of  the  Submarine  Cables'  Trust  for  the  year  ended  April 
15th  amounted  to  £26  987,  and  the  expenses  to  £1  935,  leaving  a  balance 
of  £35  052,  to  which  is  added  the  sum  of  £67  brought  forward,  making 
an  available  balance  of  £35  119.  After  providing  £9  195  to  meet  pay- 
ment of  the  coupons,  the  sum  of  £25  905  has  been  transferred  to  the 
redemption  fund,  leaving  a  balance  of  £18.  16s.  Id.  to  be  carried  forward. 
Since  the  last  report  216  certificates  have  been  redeemed  (exclusive  of 
the  coupons  of  reversion),  2U  by  purchase  on  the  market,  9  by  tender, 
and  187  were  dra^vn  by  lot  on  2nd  inst. 

The  chairman  of  the  British  Electric  Transformer  Company, 
Ltd.  (.Mr.  A.  F.  Berry),  who  presided  over  the  annual  meeting  on  the 
29th  ult.,  .said  that  out  of  the  available  balance  of  £80  789  they  were 
making  a  distribution  on  the  ordinary  shares  at  the  same  rate  as  for  1919, 
utilising  £4  250  of  the  amount  brought  in  and  carrying  forward  £G  178. 
They  started  the  current  year  with  50  per  cent,  more  work  in  hand 
(money  value),  or  30  per  cent,  more  in  home-power,  than  at  the  beginning 
of  1920.  The  future  was  always  ditficult  to  foretell,  but,  given  support, 
the  board  could  look  forward  to  f»ll-tide  employment  and  a  continued 
improvement  in  trading  results.  It  was  only  by  strong  and  united  action 
that  the  board  had  been  able  to  keep  the  works  so  fully  employed,  and  he 
had  confidence  that,  now  they  were  having  to  reduce  prices  to  secure 
work,  they  might  rely  on  the  necessary  increased  effort  from  their  shops, 
ev?n  though  they  had,  as  would  be  the  case,  to  pay  wages  more  in  accord 
with  the  reduced  cost  of  living.  The  next  few"  years  would  test  the 
capacity  of  even  the  best  captains  of  industry,  and  their  business  would 
be  by  reducing  costs  of  production  to  see  their  order  sheet  kept  well 
filled  well  ahead.  He  was  disinclined  to  support  any  attack  either  upon 
the  Ciovemment  or  the  trade  unions,  but  there  were  matters  which  those 
responsible  for  the  creation  and  development  of  an  industry  would  be 
glad  to  see  handled  differently,  or  not  handled  at  all,  by  Governments 
and  trade  unions,  who  were  not  in  any  way  naturally  fitted  to  control 


industry.  Their  int*>i-fcrencc  in  the  jiast  had  produced  grievous  results. 
Foreign  competition  could  only  be  met  by  unity  and  co-operation -be- 
tween employers  and  employees. 

The  directors  of  the  Brush  Electrical  ExaiNEERi.No  Company, 
Ltd.,  report  that  for  the  year  1920  the  profit  and  loss  account 
shows,  after  providing  for  general  charges,  maintenance  of  plant 
and  buildings,  and  interest  on  the  debenture  stocks  and  loans,  a 
balance  of  £191  097,  making,  with  £74  726  brought  forward,  a  total 
balance  of  £265  823,  subject  to  taxation  demands  and  directors' 
additional  remuneration.  It  is  recmnmendi'd  that  £12  400  beplaccd 
to  depreciation  of  buildings  and  ]ilant  and  £600  to  depreciation  of 
patents  and  goodwill;  that  £15  576  be  written  ofT  new  share  issue 
expenses;  that  £2  044  10s.  6d.  be  devoted  to  paying  afurther4  jier 
cent,  interest  on  the  prior  lien  participating  second  debenture  stock, 
£53  377  be  placed  to  general  reserve  and  that  a  dividend  at  the  rate 
of  15  per  cent,  per  annum  be  ]jaid  on  the  shares  for  the  year  (£.38  557), 
leaving  to  be  carried  forward  £143  268.  The  sum  of  £91  227  was 
expended  on  capital  account  during  the  year.  The  general  reserve 
account  has  been  increased  during  the  year  by  £3  866  profit  on 
purchases  of  the  Company's  debenture  stocks  for'sinking  fund  pur- 
poses, and  the  further  sum  of  £53  377,  now  appropriated  to  this 
account,  raises  the  general  reserve  fund  to  £75  000.  The  business 
continues  to  develop  satisfactorily.  The  new  shop  in  course  of 
erection  for  the  extended  manufacture  of  Brush-Ljungstrom  turbo 
generators  has  been  delayed  owing  to  difficulties  in  obtaining  de- 
livery of  the  steel-work,  but  progress  has  been  more  rapid  of  late, 
and  work  on  the  buildings  is  now  active.  The  demand  for  these 
highly  efficient  machines  has    largely  increased. 

Presiding  over  the  meeting  of  the  British  L.  M.  Ericsson  Mfg. 
Company,  Ltd.,  last  week  the  Chairman,  Mr.  W.  M.  Crowe,  st.atcd  that 
the  general  depression  which  had  taken  hold  of  the  world  at  large 
was  not  affecting  telephone  manufacturing  as  greatly  as  most  other 
industries.  The  increased  telephone  rates  were  certain  to  give  a  check 
to  the  advance  of  telephony  in  this  country,  but  it  would  only  be 
temporary.  There  was  an  enormous  amount  of  leeway  to  make  up 
both  in  this  country  and  throughout  the  world,  and  he  was  optimistic 
as  to  the  future  of  the  company.  The  Telei)hone  Department  was 
now  getting  into  its  stride  and,  given  a  bit  of  fair  jjlay,  should  make 
headway  as  never  before.  Part  of  its  troubles  were  owing  to  the  diffi- 
culties manufacturers  had  had  in  getting  the  material  turned  out. 

The  automatic  telephone  was,  without  a  doubt,  the  thing  of  the 
future,  and  their  Stockholm  friends  had  now  fully  develojied  an  automatic 
system  which  they  claimed  was  sqpond  to  no  other,  and  they  had  received 
many  orders,  among  others  for  Stockholm  City.  They  had  the  rights 
to  manufacture  the  system  at  their  Beeston  factory  and  the  Post  Office 
were  sending  two  of  their  automatic  experts  to  Stockholm  to  examine 
into  and  have  demonstrated  the  sj'stem  to  them.  They  were  therefore 
hopeful  that  before  long  they  should  be  asked  to  make  and  install  an 
automatic  exchange  in  England.  They  had  a  young  engineer  at 
Beeston  who  had  patented  an  automatic  system  which  was  distinct 
from  anything  else  on  the  market,  and  they  hoped  that  it  might  develop 
into  something  worth  putting  into  practical  use. 

Owing  to  the  state  of  the  market  thej'  had  deferred  the  proposed  issue 
of  preference  shares.  Now  that  they  were  rid  of  the  Excess  Profits 
Duty  perhaps  matters  would  improve,  and  it  would  be  the  duty  of  the 
directors  to  seize  the  opportunity  of  making  an  issue  when  that 
happened. 

Ne-w  Companies. 

The  following  list  is  compiled  from  information  supplied  by  Messrs. 
Jordan  &  Sons,  Ltd.,  company  registration  agents,  Chancerv-lane,  Lon- 
don, W.C.  2  :—  " 

JOHN  COLLIER  &  COMPANY  (ELECTRICAL  ENGINEERS,  LTD.  ( 174.260). 
Reg.  April  16,  capital  £20  000  in  £1  shares,  to  acquire  and  carr^'  on 
business  of  electrical  engineers.  Directors  :  J.  Collier,  J.  Ratcliffe  and 
W.  T.  Reynolds.  Reg.  office  :  29,  King-street  West,  Jlanehester. 
Private  company. 

J.  H.  H0MPHRE7,  LTD.  (174,271).— Reg.  April  18.  capital  £1  000 
in  £1  shans,  to  carry  on  business  of  electrical  engineer,  electricians 
and  mechanical  engineera  and  manufacturers.  Directors  :  J.  H.  Hum- 
phrey, F.  J.  Cowie,  and  S.  Barraclough.  Reg.  office  :  Downham-strect, 
Bradford.     Private  company. 

NATHAN   &  ALLEN,  LTD.   (174  343).— Reg.  AprU  21,  capital  £10  000 

in  £1  shares,  to  acquire  and  carr\-  on  business  of  electrical  engineers. 
Directors  :  B.  Nathan,  J.  H.  Wild."F.  S.  Allen  and  E.  P.  Lucking.  Reg. 
office  :  25,  Victoria-street,  S.W.  I.     I'rivatc  company. 

OLIVERS,  ELECTRO-PLATERS,  LTD.  (174  314).— Reg.  April  20, 
capital  £2  000  in  £1  shares,  to  cany  on  business  of  electrical  and  mecha- 
nical engineers,  electro-platers,  &c.  Directors  :  H.  D.  Oliver  G.  Richard- 
son, S.  R.  Woodger  and  H.  Williment.  Reg.  office :  42,  South  Market- 
road,  Great  Yarmouth.     Private  company. 

Companies   Incoiporatcd  Oa(suIe  U.K. 

ELECTROLYTIC  ZINC  COMPANY  OF  AUSTRALASIA  PROPRIETARY 
LTD.  (1  9571.).— Reg.  April  13,  capital  £3  000  000  in  £1  shares,  to  acquire, 
refine,  amalgamate,  manipulate  elect rolj-tically  or  otherwise  treat  and 
prepare  for  market  ores,  metals,  flu.ves  and  mineral  substances.  Eeg 
office  :  Pinners'  Hall,  Austin  Friars,  London,  E.C.  Company  incor- 
porated in  A'ictoria. 
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Benn  Brothers  Journals. 


Some  FEATrBES  of  the  Cuerest  Issfes. 

"  Aeronautics  "  :  "  German  Al-metal  Commercial  Machines,"  by 
Dr.  A.  Oradenwitz  ;  '"  Screw  Propellers,"  by  M.  A.  S.  Riach  ;  and 
"  Fh-ing  Boat  Construction."  by  D.  Nicholson. 

"The  Cabinet  Maker":  "Furniture  at  the  Royal  Academy"; 
Annual  Report  of  the  Furniture  Warehousemen  and  Removers' 
Association  ;   and  "  Practical  Polishing." 

"  Chemical  Age  "  ;  "  The  Case  for  Chemical  Warfare,"  by  Sir  William 
Pope,  President  of  the  Society  of  Chemical  Industry ;  "  British 
Manufacturers  and  New  Acid  Processes  "  ;  and  "  The  Interests  of 
British  Chemical  Merchants." 

"  Farm  and  Home  "  :  "  How  to  Regain  the  Sheep  we  have  lost,"  by 
Professor  Jas.  Long  ;  "  Stockbreeding  and  Rearing  "  ;  and  "  Men  and 
Affairs  in  Agriculture." 

"The  Fruit -Grower "  :  National  Food  Production  Number. 
"  Autograph  Message  from  Lord  Blechsloe  "  ;  "  Tractors  for  Market 
Gardening  and  Orchard  Work,"  by  H.  Scott  Hall ;  and  "  Pest  Control 
by  Spra>-ing,"  by  J.  H.  May,  M.t.E.E.,  F.C.S.,  and  G.  S.  Woodcock. 

"  Gardening  Illustrated  "  :  "  Fruit  Trees  in  Rural  Districts  "  ; 
'"  Banksian  Roses"  (illustrated);  and  "Dwarf  Shrubs  for  the  Rock 
Garden." 

"  Hardware  Trade  Journal "  :  Special  I.F.A.  Conference  Number. 
"  The  Wholesaler  Hardware  Association  Meeting "  ;  and  "  Some 
Incidents  in  the  Life  of  the  South]iort  Association." 


Forty  Years  A^o. 

(The  Electrician.  JIay  7,  1881.) 
Royal  Society. — On  Thrusday  evening,  the  5th  May,  a  Paper  was 
presented  by  Lord  Rayleigh,  F.R.S.,  and  Dr.  Scliuster,  F.R.S.,  "  On 
the  Determination  of  the  Ohm  in  Absolute  Measures." 
Quite  So  ! 

Like  lightning  rods,  sweet  girls  should  be, 
Cool,  pointed,  straight,  exacting  ; 
Drawing  the  sparks — yet  not  too  free. 
Nor  harmed  by  their  attracting. 
A  New  Telephonic  Experiment. — The  Paris  correspondent  of  the 
"  Daily  Telegraph  "   reports  that  an  interesting  experiment  has  just 
been  made  between  Calais  and  Dover  with  a  new  kind  of  telephone, 
patented    under   the   name    of    "  Electrophone."     The    articulation   is 
said  to  have  been  perfect,  and  there  was  no  perceptible  interference 
through  the  companion  wires  in  the  same  cable  which  were  working 
hard  all  the  tiem. 

The  Noises  Made  by-  the  Voltaic  Arc. — M.  A.  Niaudet  finds  that 
the  noises  made  by  the  voltaic  arc  occur  when  there  is  a  diminution 
in  the  potential  of  the  two  carbons.  This  variation  in  potential  corre- 
sponds in  inverse  manner  to  the  intensity  of  the  current.  The  results, 
as  obtained  by  M.  Niaudet  with  a  Duprez  galvanometer  for  measuring 
the  intensities  and  E.M.F.s,  are  given  below  : — 
Intensity  of  current  Difference  of  Potential, 

in  Weber'S'. 

34  54,3  Silence. 

36  43  Noise. 

34  49  Silence. 

43  41,4  Noise. 

38.1  49  Silence. 


Prices  o£  Metals* 


Chemicals,  &c. 

Tuesday,  May  3. 


Price. 

Inc. 

Dec. 

£71   10    0 

— 

£1    0 

£73     0     0 

— 

— 

Os.  11-i^d. 

— 

t^d. 

Is.  OJd. 

— 

0 


Is.     Si^d. 


Ad. 


Os. 
Is. 
Is. 


8id. 

Id. 

id. 


Copper — • 

Best  selected per  ton 

Electro  Wirebars     ,...       „ 

H.C.  wire,  basis    per  lb. 

Sheet 

Phosphor  Bronze  Wire  {Telephone)- 

Phosphor-bronze 

wire,  basis    , 

Brass  60/40— 

Rod,  basis    „ 

Sheet,  basis   „ 

Wire,  basis  „ 

Pig  Iron — 

Cleveland  Warrants    .    per  ton 

Galvanised         steel 

wire,ba3is  8  SWG  „ 

Lead  Pig- 
English 

Foreij 
Tin- 
Ingot 

Wire, 

Salammoniac. — Per  cwt.  753.-703. 
Sulphur  (Flowere).— Ton  £13  10s. 
„      (RoU-Brimstone). — Per  ton 
£12  10s. 
Sulphuric    Acid    (Pyrites,   168)°. — 
Per  ton,  £9  17s.  6d. 
Rubber. — Para  fine,  lOJd.;  plantation  1st  latex,  lOid.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  prices  by  W.  T.  Henley's  Telegraph  Works  Co. 


£(3   10     0         — 
£27     0     0         — 


h    

" 

£22   15     0 
£21   10     0 

£0  10     0         

'n  or  Colonial .. 

£0  15     0         — 

per  lb. 

£170     0    0 
2s.     4id. 

—         £4     5 

basis  

id. 

0 


Copper  Sulphate. — Per  ton  £30. 
Boric  Acid    (Crystals). — -Per    ton 

£69. 
Sodium  Bichromate. — Per  lb.  7Jd. 
Sodium  ChloTate. — Per  lb.  4Jd. 


Arrangements  lor  the  Week. 

FRIDAY,  May  6th  (to-day). 

Iron  and  Steel  Institute. 
10  a.m.  At  the  Institution  of  Civil  Engineers,  Great  George-street, 
London,  S.W.  Papers  to  be  read  :  "  The  Pretention  of  Har- 
dening Cracks  and  the  Effect  of  Controlling  the  Recalescence 
of  a  Tungsten  Tool  Steel,"  by  Mr.  S.  N.  Brayshaw  ;  "  On  the 
Cause  of  Quenching  Cracks,"  by  Messrs.  K.  Honda,  T.  Matsus- 
hita and  S.  Idei ;  "  Slip-lines  and  Tv\'inning  in  Electro-deposited 
Iron,"  by  Mr.  W.  E.  Hughes  ;  "  Cupric  Etching  Effects  Produced 
by  Phosphorus  and  Oxygen  in  Iron,"  by  Mr.  J.  H.  Whiteley 
and  "  Rontgen  Spectrographic  Investigations  of  Iron  and 
Steel,"  by  Mr.  A.  Westgren. 

.Junior  Institution  op  Engikbers. 
S  p.m.     .\t  Caxton  Hall,  Loudon,  S.W.     Lecturette  on  "  Fire  Resis- 
tance of  Aggregates  for  Reinforced  Concrete,"   by  Mr.  D.  W. 
Wood. 

Rontgen  Society. 
A  ji.)ii.     At   the   University,   Manchester.     Paper   by  Prof.    W.   L. 
Bragg    and   a   Demonstration   of   Some    Electro-physiological 
Experiments,  by  Prof.  A.  V.  HiU. 

MONDAY,  May  9th. 

Batti-Wallah's  Society. 
1p.m.     At     the     Holbom     Restaurant,     London,     W.C.     Lunch. 
Speaker  will  be  Canon  H.  Bickersteth  Ottley. 

Institution  of  Mechanical  Engineers,  Graduates  Section. 
7  p.m.     At  Storey's  Gate,  London,  S.W.     Paper  on  "  The  Engin- 
eering Aspect  of  Modem  Iron-Foimdry  Practice,"  by  Mr.  W.  H. 

Sawyer.  / 

Institution  of  Electrical  Engineers. — North-Eastern  Centre. 

7.15  p.m.  At  Armstrong  College,  Newcastle.  Annual  General 
Meeting. 

Faraday'  Society. 

S  p.m.  At  the  Chemical  Society,  Burlington  House,  Piccadilly, 
London,  W.  Papers  to  be  read  :  "  The  Problem  of  the  Fuel 
Cell,"  by  Messrs.  E.  K.  Rideal  and  U.  R.  Evans  ;  "  The  Solu- 
biUty  of  Small  Particles  and  the  Stability  of  Colloids,"  by  Mr. 
L.  F.  Knapp  ;  "  Note  on  a  Formula  Expressing  the  Variation 
of  Surface  Tension  with  Temperature,"  by  Prof.  F.  G.  Donnan. 
Continuation  of  Discussion  held  at  Manchester  on  Studies  in 
Capillarity. 

TUESDAY.  May  10th. 

National  Association  of  Super^i-sing  Electricians. 
7  p.m.     At  St.  Bride's  Institute,  Bride  Lane,  London,  E.C.     Paper 
on  "  Electric  Light  Wiring  Systems,"  by  Mr.  F.  T.  Alldread. 

Institution    of    Electrical    Engineers.^-S.    Midland     Centre. 
Students  Section. 
7.30  p.m.     At     The     University,     Edmund-street,     Birmingham. 
Annual  General  Meeting  followed  by  an  address  by  the  Chair- 
man, Mr.  F.  Forrest. 

WEDNESDAY,  May   11th. 

University  of  London. 

5  p.m.     At  Universitj' College,  Gower-street,  London,  W.C.   Lecture 

on    "  Wireless    Telegraphy    and    Telephony    by    Continuous 
Waves,"  by  Pi^f.  J.  A.  Fleming,  F.R.S.     (Lecture  III.) 

Institution  of  Railway"  Signal  Engineers. 

6  p.m.     At  the  Midland  Grand  Hotel,  St.  Pancras,  London,  N.W. 

Discussion  on  the  Reports  of  the  Sub-Committees  on  "  Track 
Circuit  Nomenclature,"  and  "  Track  Circuit  Record  Forms." 

North-East  Coast  Institution  of  Engineers  and  SHiPEnLDERS. 
7.30  p.m.     At  the  Literary  and  Philosophical  Society,    Westgate- 
road,  Newcastle-on-Tyne.     Paper  on  "  The  Causes  of  Detona- 
tion in  Internal  Combustion  Engines,"  by  Mr.  H.  T.  Tizard. 

Thursday,  May  12th. 

Royal  Society. 
4. ■30  p.m.     At    Burlington    House,    Piccadilly,    W.     Discussion   on 
"  The  Quantum  Theory  of  Line-Spectra,"  opened  by  Sir  Ernest 
Rutherford,  followed  by  Dr.  N.  Bohr. 

FRIDAY,  May  13th. 

Physical  Society  of  London. 
5  p.m.  At  the  Imperial  College  of  Science,  London,  S.W.  Papers 
on  "  Notes  on  Vacuum  Tubes  used  as  Detectors  on  Electrical 
Oscillations,"  by  Mr.  L.  Hartshorn  and  Mr.  E.  S.  Keeping  ; 
"  The  Coefficient  of  Diffusion  of  Certain  Saturated  Solutions," 
by  Jlr.  B.  W.  Clack  ;  and  "  Experiments  on  Thermal  Trans- 
piration Currents,"  by  Dr.  G.  D.  West. 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.  4.  Telegrams  : 
Benbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,,  'and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager,  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 
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Notes. 


The  Jubilee  of  the   Institution. 

On  May  17,  1871,  a  small  body  of  scioiitists,  military  ofiicers 
and  telegraphists  met  in  London  to  found  the  Society  of 
Telegraph  Engineers,  an  association  which  after  fifty  years  of- 
not  entirely  unchequered  progress,  including  two  changes  of 
title,  is  now  known  the  world  over  as  the  Institution  of  Elec- 
trical Engineers.  From  a  tiny  collection  of  some  100  indi- 
viduals its  membership  roll  now  numbers  nearly  10  000  names, 
and,  what  is  more  important,  the  rate  of  accession  to  its 
ranks  is  increasing.  And  the  (piality  of  its  membership  is  not 
less  than  its  quantity.  The  reason  for  this  is,  we  think,  not 
far  to  seek.  As  Mr.  Llewelyn  Atkinson  and  Mr.  J.  E. 
Kingsbury  point  out  in  articles  which  we  publish  on  another 
page  of  this  issue  (and  the  same  point  is  made  in  the  com- 
munications we  have  been  fortunate  to  receive  from  the  two 
surviving  original  members.  Col.  E.  D.  Malcolm  and  Sir 
Herbert  Jekyll),  the  Institution  has*  developed  from  a 
society  with  a  purely  scientific,  and  therefore  necessarily  some- 
what narraw,  objective  into  a  body  whose  usefulness  to  its 
members  and  who«e  influence  on  the  proper  developn^ent  of 
human  endeavour  is  likely  to  be  increasingly  profound. 


The  Future. 

BfT  this  increasing  usefulness  carries  with  it  increased 
responsibilities.  With  the  wider  ground  that  its  activities 
must  cover  the  Institution  is  drawn  more  and  more  into 
the  dusty  high  road  of  industrial  and  political  life  and  can 
linger  less  and  less  in  the  quiet  groves  of  Science.  As  the 
representative  body  of  a  great  indu.stry  anxious  to  put  forward 
its  opinionsyon,  and  be  consulted  about,  everything  which 
affects  electrical  interests,  the  In.stitution  must  sjjcnd  an  ever- 
increasing  iime  in  council  and  compromise,  so  that  the  varied 
interests  of  its  members  may  be  duly  represented.  Such 
work  as  this  requires  wise  guidance  and  constant  endeavour 
on  the  part  of  the  ruling  body,  a  guidance  and  endeavour 
which  we  are  glad  to  think  it  is  receiving.     For  as  the  hour 


brings  the  man,  so  responsibilities  bring  the  Council.  But  it 
must  not  be  forgotten  that  such  a  governing  body  as  that  of 
the  Council  of  the  Institution  of  Electrical  Engineers  gathers 
its  strength  and  guidance,  not  by  inspiration  from  above, 
but  from  assistance  from  below,  and  that  upon  the  general 
body  of  members  ultimately  rests  the  real  responsibility  of 
directing  the  Institution's  affairs,  not  only  for  their  own 
good  and  for  the  benefit  of  the  industry,  but,  in  the  most 
general  sense,  "  for  the  use  and  convenience  of  man."  As 
during  the  past  fifty  years  the  whilom  Society  of  Telegraph 
Engineers  has,  as  Col.  Malcolm  says,  '"  exceeded  my  fondest 
dreams,"  so  the  ne.xt  fifty  years  should  see  an  even  greater 
development. 

The   Kelvin   Medal. 

Another  milestone  in  engineering,  as  distinct  from  purely 
electrical,  history  was  erected  last  week  when  the  Kelvin 
Medal  was  presented  to  Dr.  William  Cawtiiorne  Unw'in, 
F.R.S.,  by  Mr.  A.  J.  Balfour,  in  the  Hall  of  the  Institution 
of  Civil  Engineers.  The  ceremony  was  distinguished  by 
that  national  shyness  which  is  so  usual  on  such  occasions 
and  by  that  other  national  characteristic  of  regarding  great 
men  and  great  achievements,  except  of  course  in  the  sphere 
of  athletics,  as  so  much  a  matter  of  course  as  to  require  no 
special  attention.  We  have  no  doubt  that  Dr.  Unwin, 
witli  his  natural  modesty,  would  not  have  arranged  matters 
(iilTerently.  But  we  take  leave  to  doubt  that  if  the  occasion 
had  been  the  presentation  of  a  medal  to,  say,  Jlr.  Chaplin 
something  a  little  more  ceremonial  would  have  been  arranged. 
And  we  really  wonder  whether  an  occasion  which,  for  the 
first  time  in  history,  was  a  joint  tribute  to  our  great  dead 
and  to  our  honoured  living  could  not  have  been  carried  out 
with  a  little  more  pomp  and  a  spirit  of  more  definite  convic- 
tion that  this  was  truly  an  event  in  engineering  history. 


The   Conjunction   of  Theory  and   Practice. 

Mr.  Balfour  in  making  the  presentation  first  paid  a  tribute 
to  the  honoured  name  of  Kelvin,  who,  he  said,  had  in  a 
manner  perhaps  never  equalled  before,  except  by  Archimedes, 
the  power  of  theorising  on  the  most  obscure  secrets  of  nature 
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and  at  the  same  time  of  carrying  out  effectively  some  engineer- 
ing feat.  .  To  this  combination  of  theory  and  practice,  which  was 
so  evident  in  Kelvin,  we  must  look,  he  said,  for  the  progress 
of  practical  invention  and  discovery.  That  was  our  real  hope, 
almost  our  only  hope,  of  gradually  bettering  the  material 
conditions  of  mankind.  Turning  to  the  recipient  of  the  medal, 
he  said  that  he  did  not  suppose  that  to  the  general  public 
Dr.  Uxwin's  name  was  a  household  word-.  He  had  noticed 
that  men  who  did  the  pioneer's  work  were  very  often  not 
known  by  the  large  masses  of  their  contemporaries.  He 
thought  the  only  kind  of  fame  that  was  worth  having  was 
the  fame  that  came  from  the  persons  in  a  position  to  know. 
That  species  of  fame  Dr.  Unwin  had  in  ample  measure, 
for  his  name  was  honoured  wherever  engineering  was  known 
and  there  was  no  branch  of  modern  engineering  to  which 
he  had  not  made  some  personal  contribution,  -^ut  if  there 
is  to  be  that  conjunction  of  theory  and  practice,  of  which 
Mr.  Balfour  rightly  emphasised  the  importance,  more  care 
must  be  taken,  as  Dr.  Unwin  in  his  reply  pointed  out,  to 
provide  adequate  preliminary  scientific  training  for  young 
engineers.  Indeed,  no  better  tribute  coidd  be  paid  to  and  no 
better  use  made  of  the  knowledge  which  has  been  ren- 
dered possible  by  the  work  of  great  scientists  like  Kelvin 
than  to  employ  it  as  a  basis  of  increasing  the  knowledge  of 
students  of  science  and  of  engineers  in  general. 


Railway  Electrification. 

The  slow  development  of  electric  traction  on  main  lines  in 
this  country  has  enabled  British  engineers  to  adopt  both  an 
impartial  and  critical  attitude  towards  what  has  been  done  in 
America  and  on  the  Continent.  At  the  same  time,  such  an 
attitude  has  the  disadvantage  that  engineers  in  those  countries 
are  gaining  the  experience  and  we  are  not.  For  that  difficulties 
in  locomotive  construction  have  been  encountered  is  not  to  be 
wondered  at,  as  there  is  no  reason  to  expect  that  such 
equipment  wiU  be  immune  from  the  birth-throes  which 
accompany  the  advent  of  most  things,  certainly  most  things 
engineering,  into  this  world.  And  as  will  be  seen  from  the 
abstract  which  we  publish  on  another  page  of  this  issue,  these 
difficulties  are  equally  present  in  both  the  United  States  and 
European  countries.  At  the  same  time,  the  different  principles 
which  have  governed  the  design  of  American  and  European 
locomotives  afford  an  interesting  study.  WMle,  on  the  one  hand, 
in  America  praisewortliy  attempts  are  being  made  to  preserve 
wherever  possible  purely  rotary  motion,  on  the  Continent  the 
demand  for  a  high  centre  of  gravity  has  led  to  the  use  of  recip- 
rocating motion.  This,  however,  is  a  general  statement,  to 
which  there  are  exceptions,  for  we  illustrate  one  American 
locomotive  with  reciprocating  motion  and  locomotives  with 
purely  rotary  motion  have  been  working  successfully  for  the 
past  two  or  three  years  in  Switzerland.  But  interesting 
though  this  study  may  be  to  us  as  engineers,  its  interest  must 
be  to  a  large  extent  neutralised  by  the  remembrance  that  this 
country  was  the  birthplace  of  railways.  Does  this  develop- 
ment to  which  we  have  drawn  attention  indicate  that  in 
electric  traction  we  are  to  follow  instead  of  lead  ?  We  sin- 
cerely hope  not. 

♦ 

Criticism  of  the  Electricity  Supply  Bill. 

No  one,  certainly  no  electrical  engineer,  wishes  to  take 
up  the  attitude  that  the  Electricity  Supply  Bill  is  perfect — 
such  measures  seldom  are.  But  it  is  distinctly  unfortunate 
that  because  some  of  its  provisions  do  not  meet  with  general 
approval  a  massed  attack  should  have  been  launched  upon 
the  whole  measure.     The  result  might  have  been  foreseen. 


Hostile  criticism  from  certain  quarters  of  the  suggestion  to 
form  Joint  Electricity  Authorities  has  provoked  a  counter- 
attack in  support  of  the  Bill  and  ranks  seem  to  be  forming 
up  for  a  contest  on  the  old  battle  ground  of  private  versus 
public  ownership.  Apart  from  the  essential  unwisdom  of  such  a 
discussion  at  the  present  time  we  are  afraid  that  the  result 
of  this  agitation  can  only  be  that  a  useful  measure  will  be 
fiirther  postponed  or  defeated.  When,  however,  a  communi- 
cation from  the  Secretary  of  the  Provincial  Electric  Supj)ly 
Committee  urges  ratepayers'  Associations.  Chambers  of 
Commerce  and  others  to  throw  their  weight  against  "  a  jko- 
posal  to  finance  Joint  Electricity  Authorities  on  the  security 
of  the  rates  "  and  to  protest  against  "  an  irregular  semi- 
nationalising  of  the  industry,"  it  was  only  to  be  expected  that 
local  authorities  would  take  up  the  challenge  and  would 
pass  resolutions  and  otherwise  act  in  support  of  the  Bill. 


Urgent  Need  for  Reorganisation. 

The  most  definite  of  these  actions  up  till  now  was  the 
meeting  on  Tuesday  last  of  the  Executive  Conmiittee  of  the 
Conference  of  Local  Authorities  Owning  Electricity  Under- 
takings in  Greater  London  when  the  Honorary  Secretary, 
Mr.  Leslie  Gordon,  the  Town  Clerk  of  Hammersmith, 
submitted  a  memorandum  containing  a  temperate  and  closely 
reasoned  reply  to  the  statement  of  the  Provincial  Committee. 
As  Mr.  Gordon  rightly  points  out,  there  is  urgent  need  for 
the  re-organisation  and  the  scientific  development  of  electricity 
supply,  as  has  been  fully  acknowledged  by  the  Recon.struction - 
Committee,  by  the  Electric  Power  Committee  of  the  Board  of 
Trade  and  by  a  committee  of  chairmen  of  the  Ministry  of 
Reconstruction.  But  as  the  policy  advocated  in  these  reports 
was  only  partially  carried,  out  in  the  Electric  (S.upply)  Act  of 
1-919,  the  Government  gave  an  undertaking  that  a  supple- 
mentary measure  would  be  introduced  to  confer  financial 
jjowers  upon  Joint  Electricity  Authorities.  The  present 
Bill,  which  is  similar  to  last  year's  belated  measure,  is,  of  course, 
not  only  a  redemption  of  that  promise,  but  is  necessary  to 
complete  the  original  legislative  scheme.  From  this  point 
of  -\aew  it  should,  therefore,  receive  general  support  as  the 
present  indefinite  position  is  good  for  no  one  and  can  only 
be  improved  by  a  combination  of  interests  for  the  general 
good.  It  is  to  be  regretted  that  no  progress  has  been  made 
with  the  Bill  this  session,  for  in  our  opinion  failure  to  place 
it  on  the  statute  book  is  a  serious  set-back  to  the  jjroper 
development  of  the  electricity  sujajily  industry. 


The   London  Schemes. 

Ix  none  of  the  six  schemes  that  have  been  put  forward  for 
the  Greater  London  Area  is  there  anything  which  will  prejudice 
e.xisting  concerns.  They  are  conceived  upon  a  ba.sis  of 
assisting  each  undertaking  by  complete  co-operation  and 
unity  of  control,  particularly  on  questions  of  generation  and 
bulk  supisly.  The  iiractical  effect  of  a  suitable  scheme, 
pro\'ided  the  powers  of  the  present  Bill  were  available,  would 
be  to  stop  the  wasteful  system  of  producing  an  inefficient  and 
costly  supply-in  many  parts  of  the  area  by  excessive  capital 
expenditure  on  existing  unsuitable  generating  stations.  The 
capital  cost  incurred  in  carrying  out  the  Conference  or  Munici- 
pal scheme  would  be  considerably  less  than  the  capital  expendi- 
ture which  would  have  to  be  undertaken  upon  existing  stations 
under  the  present  system,  while  the  saving  in  working  costs 
would  be  enormous,  and  the  risk  of  any  charge  falling  upon  the 
rates  in  any  part  of  the  area  a  very  remote  contingency.  The 
proposed  Joint  Authority  instead  of  being  a  charge  on  the 
rates,  should  do  much  to  assist  in  keeping  them  down  wliile  it 
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would  lirlp  iiiatrrially  to  (lrvrli]|i  anil  chcaiicii  clrctrii'ity 
supply,  thus  aiding  in  tin'  industrial  progress  and  [irospority 
of  the  area  and  of  tlu*  country  as  a  whole.  It  is  a  i)ity  that 
this  is  not  more  generally' realised/iind  that  personal  views 
cannot  be  sunk  in  a  whole  hearted  attempt  to  get  an  Authority 
into  being. 

Details  of  the  Schemes. 

Uf  the  .six  schemes  that  have  been  suliniitted  to  the  Elec- 
tricitj'  Commissioners  for  the  imj)rovement  of  the  electric 
supplv  organisation  in  the  Gri'ater  London  district  four  of  them^ 
including  one  emanating  from  the  London  Electricity  Joint 
Committee  (1920).  Ltd.,  contemplate  the  formation  of  a  Joint 
Electricity  Authority,  but  the  other  two,  which  are  put 
forward  by  the  Great  Eastern,  and  the  London,  Brighton  & 
South  Coast  Railway  Companies,  are  not  more  than  skeletons, 
if  indeed  they  comply  with  the  conditions  laid  down  by 
the  Commissioners.  No  engineering  or  other  details  are 
given  and  it  is  therefore  difficult  to  express  an  opinion  upon 
them.  For  instance,  the  scheme  of  the  Great  Eastern  Com- 
pany which  has  no  electric  service  of  its  own,  states  that  "it 
is  essential  that  an  adequate  scheme  should  exist  for  ensuring  a 
regular  supply  of  electricity  for  traction  purjioses  at  the  lowest 
possible  cost."  This  seems  to  contemplate  the  erection  of  a 
generating  station  of  an  initial  capacity  of  120  000  kW  with 
room  for  expanding  to  225  000  kW.  The  system  of  supply 
will  be  three-phase  at  50  cycles  per  second  ;  the  main  trans- 
mission pressure  3.3  000  V,  and  the  local  transmission  pressure 
(i  600  V  or  11  000  V.  A  site  for  a  generating  .station  at  AVest 
Ham  was  acquired  by  the  Company  under  powers  conferred  by- 
its  1915  Act,  and  tlii,s  station  would  be  equipped  and  operated  by 
the  Company,  but  surplus  energy  would  be  supplied  to  other 
railway  companies,  to  a  Joint  Electricity  Authority  or  autho- 
rised undertakers.  But  the  Great  Eastern  have  been  flirting 
with  electric  traction  for  many  years  and,  to  the  naked  eye,  are 
about  in  the  same  position  as  when  they  started. 


as  necessary  to  electrical  engine-ers  as  to  the  rest  of  mankind 
We  have  always  viewed  the  proceedings  of  this  Convention  with 
more  than  usual  interest,  as  we  see  in  it  the  germ  of  what  should 
be  a  nmch  greater  gathering  of  electrical  engineers,  and  we  even 
have  hopes  that  before  long  it  will  blossom  out  from  what  is 
admittedly  a  sectional  gathering  into  a  Convention,  rejiresenta- 
tiv(^  of  the  entire  electrical  industry.  At  the  present  time  the 
LM.E.A.  meeting  is  of  great  value  from  the  electrical,  commer- 
cial and  psychological  points  of  view,  but  its  utility  is 
necessarily  limited  by  the  fact  that  it  is  organised  by  one 
section  of  the  industry — and  a  section  too  whose  interi'tets  are 
naturally  sectional.  This  being  so  it  has  done  well  to  have 
attracted  so  wide  an  interest,  but  could  it  be  altered  in  the 
way  we  have  suggested  its  appeal  would  be  wider  and  its 
usefulness  would  be  correspondingly  increased.  The  one  thing 
which  seems  to  be  likely  to  detract  from  the  success  of  the 
gathering  this  year  is  industrial  troubles,  but  we  hope  that  by 
the  beginning  of  next  month  a  happy  issue  will  have  been 
found  out  of  all  afflictions  of  that  kind. 


The  London,  Brighton  and  South  Coast  Proposals. 

The  posit'ion  of  the  London,  Brighton  &  South  Coast  Rail- 
way Company  is  somewhat  peculiar,  as  parts  of  its  London 
and  suburban  lines  are  already  operated  electrically,  and 
considerable  progress  has  been  made  with  the  work  of  convert- 
ing the  remainder  of  the  system  to  electric  traction.  Electrical 
energy  is  taken  from  the  London  Electric  Su])ply  Corporation 
(over  16  million  units  per  annum  are  sujiplied  by  the  Company 
at  present),  but  when  the  electrification  of  the  line  is  completed 
it  is  estimated  that  about  125  000  000  units  will  be  required. 
Consequently,  the  Railway  Company  proposes,  either  by 
itself  or  in  co-operation  with  the  Supply  Corporation  to  erect 
and  equip  on  a  suitable  .site,  a  large  generating  station,  with 
units  of  25  000kW,  each  generating  at  a  frequency  of  25 
periods.  The  ultimate  capacity  of  the  station  would  be 
125  000  kW,  but  arrangements  would  be  made  for  co-operating 
with  others  in  the  supply  of  electricity  and  the  use  of  any 
spare  plant. 

• 

The   I.M.E.A.   Convention. 

The  preliminary  programme  of  the  twenty-sixth  Annual 
Convention  of  the  Incorporated  Municipal  Electrical  Associa- 
tion, which  is  to  be  held  at  Dundee  from  June  13th  to  17th,  is  the 
result  of  a  careful  balance  between  work  and  pleasure.  Besides 
the  Presidential  .Address,  Papers  are  to  be  read  on  subjects 
whicli  will  be  equally  attractive  to  the  commercially  and 
technically-minded  among  those  attending,  while  due  regard 
is  to  be  paid  to  ^•isual  instruction  by  visits  to  works  and  to  that 
maintenance  of  the  healthy  body  in  the  healthy  mind  which  is 


Trade   Union   Ban   on   Non-Union   Wiring. 

A  FURTHER  step  has  been  taken  towards  the  determination 
of  how  far  Trade  Unions  can  by  direct  or  indirect  means 
impose  restrictions  on  work  performed  by  non-Union 
labour.  This  has  arisen  out  of  a  case  at  Hackney,  where  the 
employees  of  the  Electricity  Department  refused  to  connect 
up  premises  whiA  had  been  wired  by  a  master-man.  As 
we  anticipated,  the  North  London  police  court  magistrate. 
Mr.  FoRBE.s  Lankester,  has  decided  that  the  Hackney 
Borough  Council  has  made  default  in  the  supply  of  electricity. 
i.e.,  has  committed  a  breach  of  the  Electric  Lighting  Acts.  The 
facts  are  similar  to  those  in  several  other  cases  that  have 
recently  occurred  in  London  and  the  provinces  and  seem  to 
indicate  that  the  Electrical  Trades  Union  has  definitely 
decided  to  prevent  anyone  who  has  ha;d  his  house  wired  by 
non-Union  labour  from  getting  a  supply  of  electricity.  The 
Hackney  case  is  the  first  that  has  come  before  a  court  and, 
as  it  raises  questions  of  far-reaching  importance,  it  will  be 
of  general  interest  to  examine  the  facts  and  the  defence  put 

forward  by  the  Council. 

♦ — 

The  Facts. 

The  intending  consumer,  a  Mr.  Dove,  had  entered  into  an 
agreement  with  the  Council  as  required  by  the  Electric 
Lighting  Act,  1882,  for  a  supply  of  electricity,  a  service  had 
been  laid  to  his  premises,  the  internal  wiring  had  been  executed 
to  the  satisfaction  of  the  borough  electrical  engineer  and 
everything  was  in  readiness  for  the  connection  to  be  made 
when  it  was  discovered  that  the  internal  work  had  not 
been  carried  out  by  union  labour.  Thereupon  the  Council"? 
workmen  refused  to  connect  the  premises  and  the  default 
continued  from  April  10th  to  16th.  At  the  hearing  the 
Council  admitted  all  the  facts,  but  pleaded  that  they  were 
protected  by  Sub-section  3  of  Clause  26  of  the  Hackney 
Provisional  Electric  Lighting  Order  of  1893.  This  sub- 
section is  substantially  the  same  as  Paragraph  4  of  Clause  30 
of  the  Electric  Lighting  (Clauses)  Act,  1899,  and  provides 
■■  that  in  no  case  shall  any  penalty  be  inflicted  in  respect  of 
any  default  if  the  Court  are  of  opinion  that  the  default  was 
caused  by  inevitable  accident  or  force  majeure.    .  ." 


The  Scope  of  "  Force   Majeure." 

The  magistrate,  who  took  time  to  consider  his  decision, 
found  that  the  default  was  not  due  to  inevitable  accident, 
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and  that  though  jorce  majeure  had  been  held  to  apply  to 
strikes  actually  proceeding,  to  war,  breakdowns  of  machinery 
and  to  other  causes,  it  had  never  been  held  to  apply  to  fear, 
however  reasonable,  of  the  consequences  of  threatened  action. 
We  believe  this  decision  to  be  good  law,  as  well  as  sound 
common  sense.  For  while  in  previous  similar  cases  the  break- 
do\vn  of  the  generating  plant  and  defects  suddenly  developing 
in  the  sujoply  cables  have  been  held  to  be  a  good  defence 
to  a  claim  for  penalties  for  default  in  supplying  energy,  the 
only  obstacle  in  the  present  case  was  the  refusal  of  the  em- 
ployees to  do  the  work  they  were  paid  to  do.  That  is  a  human, 
not  an  engineering,  matter — two  verv  different  things. 


employment,  while  the  Company's  manufacturing  resources 
will  be  greatly  increased,  the  scheme  should  materially  aid  in 
the  development  of  the  Highlands. 


The  Restraint  of  Trade. 

Apart  from  the  immediate  consequences  of  the  refusal  by 
the  Council's  workmen  to  carry  out  instructions  it  would  be 
disastrous  not  only  to  the  supply  industry,  but  to  the  whole 
community  if  the  defence  pleaded  were  successful.  While 
we  are  in  full  sympathy  with  the  E.T.U.  in  its  legitimate 
efforts  to  advance  the  interests  and  the  status  of  its  members, 
this  action  is  a  very  high-handed  one,  for  it  would  deprive 
small  master  men  and  all  non-unionists  of  their  means  of 
livelihood.  Furthermore,  it  is  not  really  to  the  advantage 
of  trade  unionism  to  adopt  such  a  policy  in  restraint  of  trade 
as  this  is,  while  it  is  also  contrary  to  the  fundamental  principles 
of  English  law  and  to  natural  justice  and  equity.  The  public 
supply  of  electricity  is  now  a  necessity  and  not  a  luxury  ; 
hence  the  need  for  making  it  clear  to  all  electricity  undertakers 
that  a  supply  must  be  given  to  every  intending  consumer  who 
has  complied  with  the  necessary  jireliminaries  laid  down  in  the 
Electricity  Supply  Acts.  Undertakers  cannot  comi:iel  a 
consumer  to  make  use  of  any  particular  type  of  lamp  or 
apparatus,  neither  should  they,  directly  or  indirectly,  have  a 
voice  in  saying  who  is  to  carry  out  his  wiring  work,  providing 
it  is  properly  done  in  accordance  with  certain  technical  rules. 
Meantime  the  unfortunate  Mr.  Dove  is  without  his  electricity 
supply. 


The  Lochaber  Water   Power  Bill. 

We  are  pleased  to  see  that  after  an  exhaustive  investigation 
a  Select  Committee  of  the  House  of  Commons,  presided  over 
by  Sir  Harry  Samuel,  has  found  the  jireamble  of  the  Lochaber 
Water  Power  Bill  proved,  subject  to  certain  provisions  for  the 
protection  of  the  Spey  River  salmon  fisheries.  Practically  the 
whole  of  the  opposition  to  the  Bill,  which  was  promoted  by  the 
directors  of  the  British  Aluminium  Comjjany  and  which 
embodies  a  large  scheme  for  utilising  the  available  water 
power  of  the  Highlands  in  generating  electrical  energy  for  the 
manufacture  of  aluminium  and  for  other  industrial  purposes, 
came  from  the  salmon-fishing  interests.  Sport  we  know  is 
important,  but  it  need  not  be  jjre-eminent  and,  in  any  event, 
we  think  that  the  decision  of  the  Committee  will  not  prejudice 
salmon  fishing,  because  it  is  provided  that  the  natural 
flow  of  the  Upper  Spey  above  the  intake  at  Loch  Laggan  is 
not  to  be  abstracted  unless  the  flow  exceeds  30  000  000  gallons, 
in  24  hours.  The  Spey  Fishery  Board  have,  moreover,  the 
right  to  demand  on  12  days  in  the  year  that  water  shall 
not  be  abstracted  until  the  flow  of  the  river  reaches  100 
million  gallons.  In  addition,  the  conduit  at  the  intake  at  Loch 
Laggan  is  to  be  made  75  per  cent,  larger  than  was  suggested 
by  the  promoters.  We  understand  that  the  Bill  will  now 
proceed  as  an  unojsposed  measure  as  the  jjartles  have  come 
to  terms.  The  estimated  cost  of  the  proposed  works  is 
£3  000  000  and  as  some  2  000  to  3  000   men  will  be  given 


The  Scientific  Worker  and   Patent   Law., 

One  of  the  most  difficult  questions  which  the  organised 
scientific  worker  has  to  deal  with,  and  one  which  is  gi^ii'' 
rise  to  the  greatest  sense  of  injustice  among  this  clasi  ■)■( 
organised  workers  is  the  question  of  payment  and  recogniti-  ■■ 
for  patentable  work  done  during  the  employers'  time,  and  often, 
we  may  add,  for  similar  work  done  in  the  employees  own  time. 
We  are  therefore  glad  to  see  that  an  elucidation  of  some  of  tte 
more  compUcated  points  in  this  question  was  recently  given  by 
Mr.  H.  E.  Potts  in  a  lecture  to  the  National  Union  of  Scientific 
Workers.  Mr.  Potts  began  by  pointing  out  that  the  legal 
position  was  that,  in  the  absence  of  a  special  contract,  the 
invention  of  the  employee,  even  although  made  in  the  time, 
with  the  materials,  and  at  the  expense  of  the  employer,  does  not 
become  the  property  of  the  employer  to  such  an  extent  as  to 
prevent  the  emjjloyee  from  taking  out  a  patent.  Unfortunately 
to  this  basic  principle  there  are  many  exceptions  among  which 
four  are  particularly  important.  If  the  work  is  done  under 
specific  instructions,  the  management  may  claim  to  be  at 
least  its  part  inventor.  They  have  a  claim  to  its  advantages 
if  the  work  could  be  considered  as  a  condition  of  the  inventor's 
employment,  or  if  the  worker  was  in  a  position  of  special  con- 
fidence, and  had  access  to  special  information  without  which 
his  invention  could  not  have  been  made.  The  position  was 
also  often  modified  by  agreements  which  were  in  force  between 
firms  and  their  staffs  with  regard  to  the  assigning  of  j)atents 
and  the  collection  of  royalties.  Mr.  Potts  made  the  very  wise 
suggestion  that  one  of  the  principal  duties  of  the  union  should 
be  to  decide  upon  a  fair  agreement  in  these  matters,  and  that, 
before  formulating  any  policy,  conditions  jjrevailing  in  America 
and  on  the  Continent  should  be  investigated  and  some  repre- 
sentative body  of  employers  communicated  with.  In  our 
opinion  such  discussion  cannot  fail  to  be  of  value.  There  is  a 
tendency  among  inventors,  as  in  other  circles,  to  consider 
that  without  their  work  nothing  could  be  done  and  to  expect  to 
be  rewarded  accordingly.  On  the  other  hand,  many  employers 
look  upon  aU  such  work  as  being  their  own  property  since  it  is 
done  in  their  time  and  take  up  a  very  arbitary  attitude  with 
regard  to  its  remuneration.  There  is  no  doubt  that  the  real 
position  lies  somewheire  between  these  two  extremes. 


Assisting  the  Skilled   Employee. 

There  is  no  doubt  that  a  good  deal  of  the  present  industrial 
unrest  would  be  overcome  if  more  interest  in  the  details  of  their 
work  could  be  inculcated  in  the  general  bulk  of  employees,  or, 
in  other  words,  if  these  employees  had  been  in  a  joosition  from 
the  start  to  appreciate  the  value  of  self-education.  Such 
lack  of  self -education  is  due  more  often  than  not  to  the  indift'er- 
ence  and  ignorance  of  the  jjarents  than  the  children  themselves, 
and  the  work  which  the  Skilled  Employment  and  Apprentice- 
ship Association  is  doing  to  remove  these  defects  is,  therefore, 
of  the  greatest  importance.  By  means  of  voluntary  personal 
service  this  Association  carries  out  a  steady  jiropaganda  in 
favour  of  apprenticeshif),  and  of  giving  boys  and  girls  every 
opportunity  to  become  skilled  workers.  It  uses  its  powers  of 
persuasion  to  get  the  child's  employment  regarded  not  as  an 
end,  but  as  a  means  to  development,  and  not  doing  this  without 
carefully  considering  the  tastes  and  inclinations  of  each  child 
'  and  the  influence  of  such  questions  as  home  conditions,  recrea- 
tions and  social  position  before  giving  any  advice  as  to  the  trade 
which  should  be  adopted.  The  work  of  this  Association 
which  seems  for  the  moment  to  be  mainly  confined  to  London 
is  in  our  opinion  worthy  of  the  highest  praise  and  support. 
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Tariffs  and  Other  Things. 

It    is   presumably  the   object  of  every  electricity  siqjply 
engineer  to  frame  a  tariff  which  shall  not  only  increase  the 
revenue  of  his  undertaking  to  a  commerical  figure,  but  pro- 
vide him  with  suHicient  capital  for  its  development,  or,  in 
other  words,  encourage  the  greater  use  of  energy  for  a  nuuibor 
of  varving  purposes.     But  there  is  considerable  ditliculty  in 
averaging  the  solutions  of  all  the  various  problems  which 
affect  this  question  and  in  keeping  strictly  before  us  what  is 
fundamental   and   what   is  merely  secondary  in  the  matter. 
From  both  these  points  of  view  we  fear  tiiat  the  joint  dis- 
cussion on  Mr.  J.  W.  BEAUCHA\rp's  and  Mr.  J.  R.  Blaikie's 
recent  Papers  on  tariffs  which  concluded  at  the  Institution  of 
Electrical  Engineers  on  Thursday  of  last  week  will  not  be  of 
much  assistance  to  those  who  hoped  to  find  some  light  and 
leading  from  it.     It  is  true  that  it  ranged  over  a  wide  field  and 
raised  some  interesting  points,   which   were   none  the  less 
interesting  because  they  were  remote  from  the  subject  of  the 
two  Papers.     But,  on  the  whole,  we  have  not  advanced  much. 

Cheap  and  Intelligible, 
Summarising  the  general  trend  of  the  remarks  of  the  various 
sjieakers  it  may  be  said  that  those  who  took  the  trouble  to  deal 
with  the  matter  in  its  simplest  commercial  aspect  were  generally 
agreed  that  a  tariff  which  is  to  encourage  consumers  must  be 
cheap  and  intelligible  and,  though  Mr.  Cowan"s  "  value-for- 
service  "  idea  by  no  means  obtained  general  acceptance,  it  is 
nevertheless  obvious  that  he  has  gained  numerous  converts 
since  he  first  propounded  his  views.  So  much  so  that,  though 
the  time  has  not  yet  come  when  we  may  expect  to  see  tariffs 
admittedly  based  on  his  ideas,  there  is  no  doubt  that  their 
influence  will  be  more  and  more  felt  in  the  framing  of  charges, 
especially  for  domestic  loads.  We  were  not  surprised  on  the 
other  hand,  to  hear  the  station  engineer  criticised  (though 
sometimes  the  criticism  came  from  unexpected  quarters)  for 
his  lack  of  enterprise  in  dealing  with  new  developments.  'We 
agree  that  all  station  engineers  are  not  so  enterprising  as  they 
might  be  in  developing  their  domestic  loads  or  in  framing 
tariff's  for  the  encouragement  of  domestic  con.sumers.  But  it 
is  not  always  realised  by  their  critics  that  the  problem  is  not 
so  simple  as  it  seems,  and  that  in  a  number  of  undertakings 
there  are  local  difficulties  which  prevent  any  great  branching 
out  into  new  work.  We  belie\e  in  most  cases  every  effort  is 
being  made  to  secure  the  greatest  possible  progress,  as  it 
certainly  should  be. 

Constant  Cuerent  Supply. 

It  was  interesting  to  note  that  more  than  one  speaker  flirted 
with  the  advantages  of  constant  current  compared  wnth  the 
con.stant  voltage  supply  for  the  domestic  load,  while  another, 
not  unexpected,  excuri^ion  were  the  hard  knocks  which  manu- 
facturers both  gave  and  received  on  the  suitability  and  general 
reliability  of  their  apparatus.  It  is  a  question  which  has  been 
widely  and  rightly  discussed  and  it  is  one  to  which  as  much 
attention  will  have  to  be  given  in  the  future  as  has  been  given 
to  it  in  the  past  if  domestic  electricity  is  to  be  worth  the  name. 
But  it  is  a  little  difficult  to  see  the  advisability  of  dragging  it 
into  a  discussion  on  a  Paper  on  tariffs,  a  subject  upon  which 
there  is  so  much  of  interest  to  be  said  and  upon  which  so  much 
of  interest  remained  imsaid. 

The  essential  accuracy  and  soundness  of  Mr.  Blaikie's 
ideas  were  also  subjected  to  some  criticism,  ^but  in  general  it 
may  be  said  that,  except  in  one  particular,  the  discussion  was 
disappointing  just  because  the  meeting  failed  to  realise  that 
this  is  above  all  a  commercial  question. 

Doubtless  this  was  not  altogether  the  fault  of  the  speakers, 
for  Mr.  Blaikie's  Paper,  with  its  more  or  less  theoretical  costing 
argument,  was  hardlv   the  foundation  for  a  discussion  of  this 


character.  On  the  oilier  hand,  Mr.  Beaucuamp's  Paper, 
tliough  not  pretending  to  be  more  than  a  text  whose  lessons 
station  engineers  could  work  out  for  themselves,  gave  an  excel- 
lent opportunity,  which  tlie  meeting  might  well  have  seized 
and  unfortunately  did  not,  for  a  really  broad  consideration 
of  the  nuilti-jiart  tariff  question. 

The  Millstone  of  the  Small  Consumer. 
One  point  was,  however,  rightly  ^tressed.    Its  importance  can 
hardly  be  over  emphasised.     That  is,  the  unsound  financial 
position  into  which  many  of  the  small  undertakings  have  been 
forced  by  the  increasing  cost  of  producing  electricity.     Mr. 
W.  L.  Madgen,  Col.  W.  A.  Vignoles,  Mr.  P.  D.  Tuckett  and 
Mr   A.  N.  Rye  were  all  in  agreement  on  this  point  and  were 
equally  in  agreement  as  to  the  reason  for  the  position.     The 
reason  is  that  the  small  consumer  paying  on  a  flat  rate  basis 
does  not  contribute  such  an  annual  sum  as  to  compensate  for  the 
expenditure  necessary  to  connect  him  and  keep  him  coimected 
to  the  mains.     Or,  in  plain  figures,  any  consumer  whose  bill 
is  less  than  £5  per  annum  is  a  loss  to  the  undertaking  and 
a  very  large  proportion  of  the  consumers  of  small  undertakings 
fall  into  this  category.     This  situation  has  arisen  for  many 
reasons,  among  them  the  general  use  of  the  metal  filament 
lamp,  shorter  working  hoxirs  and  the  Daylight  Savings  Bill, 
resulting  in  a  reduced  consumption  of  energy  compared  with 
five  years  ago.     Wliile,  if  Mr.  JLadgen  is  to  be  believed  and  a 
quarter  watt  lamp  is  imineat,the  consumption  will  soon  be 
less,  unless  either  the  tarifi  can  be  altered  or  the  consumption 
increased   in  some  other  way.     As  Mr.  Rye  pointed  out  the 
solution  of  both  these  difficulties  can  be  obtained  by  persuading 
the  consumer  to  adopt  a  two-part  tariff,  an  arrangement  which 
is  mutually  beneficial  both  to  himself  and  to  the  undertaking. 
Since,  however,  would-be  consumers  cannot  be  refused  con- 
nection and  the  best  pa>-ing  ones  already  take  a  supply,  persua- 
sion hardly  goes  far  enough,  especially  as  the  maximum  flat 
rate  has  not  been  increased  in  proportion  to  the  increased  costs, 
and  it  is,  therefore,  uneconomic  to  quote  so  attractive  a  two- 
part  tariff  as  it  was  before  the  war.     The  time  has  therefore 
come  when  the  use  of  such  a  two-part  tariff  should  be  made 
compulsory   or    the   maximum   flat   rate   raised   to   such    a 
figure  as  to  restore  the  old  balance  between  the  two.     This  is 
not  profiteering  open  or  disguised,  for  such  an  arrangement 
would  be  as  beneficial  to  the  consumer  as  to  the  supply  under- 
taking. 

The  Joint  Co.mmittee  on  Tariffs. 
We  are  glad  to  see  that  these  conclusions  have  been  also 
reached  by  a  Joint  Committee  on  Tariff's  of  the  British  Elec- 
trical Development  Association.  This  Committee  has  for 
some  time  been  considering  in  all  their  phases  tbe  various 
problems  connected  with  tariffs,  especially  in  their  relation  to 
small  consumers.  As  a  result  of  their  researches  and  of  the 
deputation  which  waited  on  the  Electricity  Commissioners 
to  point  out  the  views  of  the  A.ssociation  on  the  subject, 
a  memorandum  reviewing  the  whole  question  was  recently 
prepared  of  whicb  an  account  wiU  be  found  on  another  page 
of  this  issue.  The  arguments  and  evidence  therein  produced 
leave  hardly  any  loophole  for  doubt  that  the  flat  rate 
system  of  charging  is  both  inequitable  and  uncommercial; 
and  we  hope  that  every  means  will  be  taken  to  secure  its 
removal.  Unfortunately  there  is  more  than  a  suspicion  that 
political  influences,  as  usual,  are  unfavourable.  We  hope 
that  this  is  not  the  case  and  that  if  it  is  it  will  be  over- 
come, for,  otherwise,  the  chief  reason  for  the  retention 
of  the  flat  rate  seems  to  be  sentimental.  Now,  sentiment, 
we  are  told,  is  a  bad  thing  in  business,  and  so  generally,  we 
feel  sure,  will  this  be  recognised,  that  even  those  who  have  the 
greatest  respect  for  the  methods  of  our  forebears  will  view 
the  departure  of  the  old  flat  rate  with  hardly  a  trace  of  regret. 
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The  Jubilee  of  the  Institution  of  Electrical 

Engineers. 


The  Genesis  and  Development  of  a  Great  Society. 

From  the  small  body  of  military  officers,  scientists  and  electricians  wlio  held  a  meeting  at  No.  2,  Westminster-chambers, 
Victoria-street,  London,  S.W.,  to  that  great  and  living  association,  the  Institution  of  Electrical  Engineers, -with  its  membership 
of  nearly  ten  thousand,  is  almost  exactly  fifty  years  to-day.  The  inaugural  meeting  in  fact  took  place  on  May  18,  ISTl^  and  it 
is  perhaps  a  little  unfortunate  that  circumstances  prevent  an  adequate  celebration  of  this  event  on  the  due  date.  We  under- 
stand that  this  omission  will  be  rectified  later,  but  the  occasion  is  one  to  which  we  may  justly  draw  attention.  For  history  is 
not,  or  need  not  be,  the  dry  bones  of  forgotten  things  but  is,  or  should  be,  the  living  inspiration  of  the  work  of  the  past  vital- 
ising the  deeds  of  the  future.  Unfortunately,  the  founders  of  the  Society  did  not  realise  that  they  were  making  history  and 
the  early  records  of  the  Institution's  activities  and  doings  are  exceptionally  meagre. 

We  have,  however,  been  fortunate  to  obtain  some  reminiscences,  from  the  only  two  original  members  of  the  Society  of 
Telegraph  Engineers,  as  the  Institution  was  first  called,  who  are  now  living.  Of  these  Colonel  (then  Captain)  E.  D.  Malcolm 
was  a  member  of  the  Provisional  Committee  appointed  to  form  the  Society  and  Sir  Herbert  Jekyll,  K.C.M.G.,  was  one  of  the 
66  original  members.  Of  other  early  members  who  are  still  with  us  we  may  mention  Sir  John  Gavey  and  Mr.  Alexander 
Siemens,  both  of  whom  are  Past-Presidents, 'and  Messrs.  A.  W.  Heaviside,  J.  Rymer- Jones,  H.  R.  Kempe  and  P.  V. 
Luke. 

Besides  the  communications  of  two  early  members  we  have  been  fortunate  enough  to  receive  pronouncements 
from  the  President,  Mr.  Llewelyn  B.  Atkinson  and  from  Mr.  J.  E.  Kingsbury.  The  former  deals  with  the  lessons  the  occasion 
has  to  offer  and  the  latter  with  historical  details  not  only  of  our  own  Institution  but  of  some  of  the  earlier  scientific  Societies 
of  this  country.     The  lessons  and  morals  of  the  past  of  the  Institution  in  relation  to  its  future  are  not  difficult  to  draw. 


The  Foundation  of  the  Institution. 


By 


Gol.    K.    D.   3IALCOLM, 

(Of  Poltalloch). 


C.B. 


I  was  in  a  manner,  almost  inexplicable,  put  into  the  position  of 
instructor  of  telegraphy  to  the  Roj'al  Engineers  at  Chatham.  It 
had  happened  that  I  had  come  home  from  building  forts  in  Canada 
and  had  returned  to  Chatham  the  headquarters  of  the  Corps  of 
Royal  Engineers  with  nothing  to  do  for  the  moment. 

^Vhile  in  Canada  a  somewhat  blusterous  Yankee  presented 
himself  where  I  and  my  R.E.'s  were  stationed,  and  he  informed 
me  that  he  wanted  to  teach  the  Canadians  how  to  blow  up  the  ice- 
bridge  which  was  formed  every  year  between  the  two  banks  of 
the  St.  Lawrence.  Of  course  I  received  him  with  every  courtesy, 
but  determined  to  show  him  in  the  terms  of  the  Yankee  Poet 
yiat— 

"Joshua  P.  Robinson  'E 
Didn't  know  everything 
Down  to  Judee." 

Part  of  the  equipment  of  my  force  being  a  small  dynamo  and 
?lectric  fuses,  &c.,I  determined  to  give  my  would  be  instructor  a 
20od  show  and  took  him  down  the  St.  Lawrence  some  distance 
below  the  icebridge — cut  three  holes  in  the  ice,  one  up  the  river 
iud  two  down  forming  a  pretty  handsome  triangle  of  possibly  150 
vds.  side.  At  a  signal  my  man,  who  had  the  electric  machine,  let  it 
off  and  the  ice  cracked  up  with  what  he  called  an  almighty  smash. 
Vly  friend  remarked  that  he  thought  twice  as  much  of  gunpowder 
as  he  ever  had  before  and  to  himself  he  concluded  he  hadn't  much 
o  teach  the  British. 

Soon  after  this  I  was  ordered  to  England  and  to  Chatham,  finding 
.lothing  particular  to  do  there,  I  went  through  a  course  of  electricity, 
IS  it  was  called,  formed  my  own  opinions  and  almost  immediately 
jfter,  the  term  of  office  of  the  Cliief  Instructor  being  finished,  I 
round  myself,  without  any  question  of  offer  or  acceptance,  suddenly 
put  into  that  office.  Well,  I  had  formed  my  opinions,  and  the  first 
was  that  in  telegi-aphy  at  the  present  time,  speed  was  of  the  utmost 
mportance.  When  I  entered  upon  my  work  two  men  worked  at 
1  table,  one  sending  and  the  other  receiving.  My  opinion  was  that 
?ach  kept  the  other  back.  I  got  permission  to  put  a  big  clock  in 
the  practising  room  and  then  I  told  my  young  sappers  to  race  the 
'^lock  as  I  looked  upon  speed  as  mo.?t  important,  and  wdth  speed 
^hey  would  get  accuracy  also. 

An  Early  Ieish  Trouble. 

Not  very  long  after  there  was  a  strike  of  telegraphists  in  Ireland, 
and  every  single  man  was  emptied  out  of  the  school,  but  'ucldly  one 
fellow,  who  had  worked  for  speed,  as  I  was  trying  to  get  them  to,  was 


sent  to  take  over  a  particular  office.  Directly  he  entered,  the  occu- 
pant dashed  off  at  his  utmost  speed  an  announcement  to  a  chum 
somewhere  else  that  the  man  who  was  to  turn  him  out  of  his  office 
had  arrived — with  a  few  uncomplimentary  remarks.  My  repre- 
sentative calmly  remarked  "  Well.  I  don't  think  you  need  have  used 
that  language."  Result — immediate  collapse  and  most  courteous 
subsequent  treatment,  but  for  me,  personally,  only  a  sneer  from  head- 
quarters that  I  had  not  got  more  men  to  send.  N.B. — It  was  their 
business  not  mine  to  send  them. 

This  very  early  experience  eonfirined  me  in  my  views  as  to  the 
necessity  of  introducing  a  course  of  systematic  instruction  to  which 
end  I  gradually  compiled  a  short  pamphlet.  This  one  day  I  showed 
to  Mr.  Preece,  who  was  the  head  of  the  Government  TelegrajA 
Department,  who,  having  run  through  it  hastily  said  :  "  Goodness, 
Malcolm,  1  wish  I  had  something  hke  this  in  London  I  " 

TttE  Wreck  of  the  "  Royal  Geoege." 

The  earliest  application  of  electricity  to  the  rough  and  tumble 
work  of  the  world  was  in  the  destruction  of  the  '"  Royal  George  " 
at  Portsmouth.  The  story  of  her  WTeck  is  well  known.  She  had 
become  a  nuisance  and  it  was  necessary  to  remove  her  if  possible, 
but  that  was  the  question — was  it  possible  ?  All  sorts  of  impossible 
jobs  are  passed  on  to  the  Royal  Engineers  (I  have  had  one  of  them 
myself),  so  a  B.E.  had  to  blow  up  the  ship  of  war.  He  knew  that 
somehow  or  another  that  fire  went  from  an  electrical  machine  to 
a  dstance,  down  a  copper  wire.  He  also  knew  that  water  put  out 
fire  and  he  would  not  get  a  spark  at  the  end  of  the  length  of  bare 
copper  whe.  So  to  prevent  the  water  from  getting  at  the  copper 
and  extinguishing  the  fire  he  procured  a  long  strijj  of  linen  which 
he  soaked  in  beeswax  and  lapped  round  the  copper  wire  and  thus 
prevented  the  water  from  putting  out  the  fire  while  passing  do%vn 
to  the  charge.  He  was  successful  and  I  believe  the  real  inventor  of 
the  insulation  of  electric  wire  which  now  carries  the  spark  thousands 
of  miles.  A  rather  interesting  example  of  correct  results  from 
incoiTcct  data. 

The  Genesis  of  the  Sociltv. 

A  cousin  of  mine,  Capt.  Webber,  R.E.,  was  in  command  of  a 
company  of  Royal  Engineers"  Telegi'aphers  stationed  in  London, 
and  the  idea  occurred  to  him  that  there  was  a  tremendous  future 
for  electric  telegraphy  if  it  could  be  in  some  way  consolidated,  so 
he  talked  the  question  over  with  the  late  Dr.  Siemens  who  had  a 
considerable  business  both  in  London  and,  I  think,  in  BerUn,  or 
somewhere  in  Germany.  They  talked  the  matter  over  and  one  day 
Capt.  Webber  came  do^vn  to  Chatham  and  saw  me.  who,  to  a  certain 
indefinite  extent,  seemed  to  him  to  represent  a  Government  Depart- 
ment and  asked  me  to  join  in  the  project  to  form  a  Society,  to  which 
1  consented  to  his  great  joy,  he  exclaiming  "  That's  the  third  and 
that  constitutes  a  company,"  or  something  of  the  kind.     Of  coui.se. 
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the  earliest  meetings  of  the  Soeiety  were  very  modest  an<l,  as  far 
as  T  rememb?r,  the  talk  was  mostly  about  old  forms  of  instruineiUs 
and  tales  of  the  then  reeent  wonders  of  tele}?raphy.  But  they 
gradually  got  more  and  more  sfientifio,  and.  with  that,  it  extended 
first  to  the  eontinent  of  Europe  and  now,  I  bi'lieve,  its  memb^Ts  ean 
bo  found  in  the  remotest  parts  of  tlie  world,  and  at  the  present  time 
receives  scientitic  communieation  from  Japan.  A  most  glorious 
growth  from  a  very  modest  beginning !  As  far  as  I  know  there  has 
only  been  one  serious  struggle  and  that  was  between  C'apt.  Webber 
and  myself.  He,  for  eounting  noses  and  collecting  immediate 
])3nco,  proposed  that  female  telegrajihers  should  be  eligible  for 
election.  This  I  opposed  tooth  and  nail,  and  after  a  short  struggle, 
succeeded  and  now  the  Society  exceeds  my  fondest  dreams. 


An  Early  Member's  Experiences. 

Ily    Sir    IIERHKRT    .lEKYLI..    K.C.M.tt. 

There  is  very  little  that  I  am  able  to  tell  you  about  the  formation 
of  the  Society  of  Telegraph  Engineers  50  years  ago,  and  for  what 
little  there  is  I  have  to  rely  upon  my  memory,  as  I  have  no  records 
bearing  on  the  subject. 

At^the  time  of  the  acquisition  of  the  telegiaphs  by  the  Post  Office 
in  1870,  it  was  decided  to  employ  a  company  of  the  Royal  Engineers 
in  the  reconstruction  and  maintenance  of  the  telegraph  system 
which  was  in  very  bad  repair  at  the  time.  'J'he  22n(l  ('omi)any,  then 
stationed  at  Chatham,  was  detailed  for  this  duly,  and  of  the  three 
otficers  I  was  one.the  other  two  being  ( 'apt.W'ebber  and  Lieut.  Ramsay. 
The  work  assigned  to  us  was  the  rebuilding  of  the  trunk  line  from 
I'xbridge  to  Oxford,  and  we  were  engaged  upon  it  for  about  six 
months  in  the  course  of  the  year.  I  remember  receiving  the  news 
of  the  fall  of  Sedan  while  insp?'eting  the  progress  of  the  woik  on  horse- 
back in  the  Chiltern  Hills.  It  was  about  this  time,  so  far  as  mj- 
memory  serves  me,  that  the  Society  was  formed.  It  began  in  quite 
a  small  way,  and  the  original  members  were  mostly  officials  of  the 
(i.P.O.  who  had  been  taken  over  from  the  telegraph  comjianies, 
among  whom  were  iMr.  Culley,  the  engineer-in-chief,  Mr.,  afterwards 
Sir  William,  Precee,  Mr.  Shaw  and  others.  Meetings  were  held  from 
time  to  time,  and  Papers  on  technical  subjects  were  read.  I  believe 
I  contributed  one  myself. 

At  that  time  the  Societ}'  was  concerned  exclusively  with  telegraph 
work,  as  the  application  of  electricity  to  power  and  lighting  had 
either  not  begun  or  was  in  the  experimental  stage. 

I  continued  in  the  service  of  the  (i.P.O.  until  1870.  with  an  interval 
in  1873  when  I  was  in  charge  of  telegi-aph  work  on  the  \^'est  Coast 
of  Africa  in  the  Ashantee  War.  I  think  I  left  the  Society  in  1876  . 
I  had  very  little  to  do  with  it  apart  from  attending  occasional 
meetings. 


The    Development   of  the  Institution. 

By   tl-EWELYN    B.    ATKINSON. 

Jubilees  are  useful  psriods  for  retrospect  and  stocktaking,  whether 
that  retrosp?ct  and  stocktaking  be  concerned  with  the  reigns  of 
kings,  married  life,  or  the  proceedings  of  Institutions,  and  I  am, 
therefore,  gladly  taking  this  opportunity  of  saying  something  in 
The  Electrician  about  the  history  and  development  of  the  In- 
stitution of  Electrical  Engineers,  whose  formal  birthday  occurred 
on  May  18,  1871.  almost  exactly  50  years  ago.  From  such  a  review 
electrical  engineers  may  not  onlj-  derive  information  of  great  interest. 
but  learn  some  useful  lessons  for  future  conduct. 

The  Electrical  Society  of  London. 

The  idea  of  founding  an  electrical  society  in  London  was  even  as 
long  ago  as  1871  not  a  new  one.  As  early  as  1837  a  society  called 
the  Electrical  Society  of  London  was  already  in  existence.  The 
object  of  this  Society,  like  the  Society  of  Telegraph  Engineers,  the 
forerunner  of  the  Institution,  was  the  reading  and  discussion  of 
Papers  on  electrical  matters,  but  the  Society  did  not  last  long,  for 
on  .\pril  22.  184.3.  it  was  resolved  to  wind  it  up  primarily  owing  to 
financial  cliflicidties  arising  from  the  cost  of  printing  the  proceedings, 
and  secondly,  from  the  apathy  of  the  members  who  neither  attended 
tlie  meetings  nor  invited  fresh  members  to  join.  The  minutes  of 
this  Society  are  in  the  possession  of  the  I.E.E.  and  contain  some 
very  interesting  notes  on  the  discussions  which  took  place.  After 
the  disappearance  of  this  early  body, electrical  societies  in  London 
seem  to  ha\-e  been  in  abeyance  until  about  1870  when  telegraphists, 
especially  those  cormccted  with  military  work,  discussed  the  desira- 
bility of  founfling  a  society  of  telegra])h  enginers  with  Sir  WilUam 
Thomson,  afterwards  Lord  Kehin.  as  the  first  president. 


Things  advanced  so  far  that  a  small  committee  was  eventually 
formed  for  this  purp  )si',  and  a  meeting  was  held  on  May  17,  1871, 
at  No.  2,  VV'cstminster  Chaml)ers,  Vi('toria-street,  London,  S.W., 
in  the  office  of  Major  Frank  Bolton,  when  the  follo\\ing  gentlemen 
agreed  to  form  a  society  and  a])poinl('d  themselves  as  a  provisional 
committee  :  Mr.  E.  W.  Wildinan  Whiteliou.se,  Captain  P.  H. 
Colonib,  R.X.,  Major  R.  H.  Stotherd,  R.E.,  Mr.  Louis  Lccffier, 
(.'apt.  C.  E.  Webber.  R.E.,  ('apt.  E.  D.  Malcolm,  R.E.,  Mr.  Robert 
Sabine,  and  Major  I'Vank  Bolton. 

At  the  same  meeting  formal  resolutions  of  constitution  were 
passed,  60  names  were  submitted  and  duly  elected  as  members.  Of 
these  only  two  are  now  living,  namely.  Col.  E.  B.  Malcolm,  R.E., 
of  PoUalloch,  Argyllshire,  who  was  an  original  membsr  of  the 
committee,  and  Sir  Herbert  Jekyll,  K.C.M.G.,  who  was  for  many 
years  connected  with  the  Board  of  Trade  and  who  is  now  living  at 
Oodalming  in  Suney. 

The  First  General  Meeting. 

1'he  first  general  meeting  of  the  Society  of  Telegraph  Engineers 
was  held  on  February  28,  1872.  It  had  been  desired  pretty  generally 
that  Sir  William  Thomson  should  b?  the  first  President,  but,  as  a 
matter  of  fact,  this  honour  fell  on  J)r.  (afterwards  Sir)  William 
Siemens,  who,  on  that  date,  delivered  an  address  dealing  principally 
with  the  objects  of  the  Society,  making  it  clear  that  he  at  that  time 
rcgariled  the  Society  as  a  specialist  society  and  the  Institution  of 
Civil  Engineers  as  the  institution  which  would  cover  all  activities 
of  engineers.  This  point  of  view  remained  with  the  Institution  for 
the  first  35  years  of  its  existence  and  in  its  early  stages  the  Society 
was  necessarily  chiefly  concerned  with  telegraphic  matters,  though 
as  the  applications  of  electricity  and  magnetism  developed  and  the 
Society  expanded  its  scope  a  change  bscame  necessary  and  the 
broader  outlook  was  indicated  in  the  change  of  its  name,  first,  to  the 
Society.of  Telegraph  Engineers  and  Electricians  in  1881,  and  in  1883 
to  the  Institution  of.  Electrical  Engineers.  That  it  would  develop 
in  this  way  was  foreseen  at  the  time  the  original  society  was  founded 
and  was  clearly  foreshadowed  by  0.  F.  Varley  in  a  sjx'cch  at  the 
0{)ening  meeting  when  he  said  : — 

"  This  Society,  I  assume,  will  gradually,  by  natural  selection,  develop 
more  into  an  electrical  society  than  into  a  society  of  telegraphy  proper  ; 
and  the  moment  it  is  understood  that  all  Papers  on  electririt.y  or  bearing 
directly  upon  the  development  of  electrical  science  are  admitted,  it 
at  (mce  takes  the  science  out  of  the  narrow  groove  into  which  it  seemed 
to  be  drifting,  into  the  most  extensive  of  all  grooves,  because  it  will  be 
fiiund  ultimately  to  embrace  every  operation  in  nature." 

The  Second  Phase. 

It  is  common  knowledge  that,  within  recent  years,  the  Institution 
has  been  definitely  jolted  out  of  the  groove  or  series  of  grooves  in 
which  it  had  been  running  for  some  time  and  which  formed  the 
second  phase  of  its  career.  This  change  is  widely  accepted  as  a 
change  for  the  better.  Like  all  rapid  changes,  it  has  brought 
difficidties  and  anxieties  in  its  train,  but  there  seems  no  doubt  it 
has  definitely  improved  and  added  to  the  popularity  and  power  of 
this  In,stitute. 

It  is  only  natural  with  the  wide  expansion  of  electrical  engineering 
that  the  growth  of  the  membership  of  the  Institution  has  been 
almost  phenomenal,  until  no^v  it  is  the  largest  British  technical 
society.  Thi;  seven  or  eight  original  founders  who  I  have  mentioned 
above  were  joined  by  60  others  to  form  the  original  body  and  at  the 
end  of  the  first  j-ear  the  membership  numbered  1 10.  At  preaent 
the  membership  "totals  9  571,  of  whom  1  705  are  full  members, 
4  618  associate  members,  828  graduates,  1  962  students  and  449 
associates,  together  with  9  honorary  members.  This  increase  has 
be^n  j)rogressive,  so  that  in  contemplating  the  outcome  of  th<^ir 
action  taken  nearly  half  a  century  ago  the  two  surviving  original 
members  have  the  satisfaction  of  knowing  that  practically  every 
man  of  prominence  in  the  electrical  world  in  this  country  has  been 
numbered  among  its  members  and  that  the  Institution  as  it  now 
stands  is  a  jiowerful  influence,  actively  and  successfully  promoting 
the  objects  for  which  it  exists  and  thus  conferring  great  benefits  on 
the  community  at  large. 

An  Increase  in  Influence. 
This  increase  in  the  Institution's  influence  has  onlj-  been  made  pos- 
sible by  the  widening  of  its  efforts.  As  mentioned  above,  for  the  fii-st 
35  years  of  its  existence  the  Institution  was  purely  a  body  for  the  read- 
ing and  discussing  of  Papers,  but  recently  it  has  taken  up  the  attitude 
that,  whilst  certifying  by  its  membership  to  a  standard  of  engineering 
skill,  it  must  also  endeavour  by  its  activities  to  promote  the  interests 
of  all  its  members  in  directions  which  do  not  necessarily  depend  only 
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on  theii'  particular  status  or  skill.  This  function  of  its  activities 
has  been  brought  about  to  a  considerable  extent  by  the  fact  that 
electrical  engineering  is  largely  concerned  with  public  services  and 
hence  the  entrance  into  its  affairs  of  Governmental  and  municipal 
regulations  in  a  degree  quite  unapproached  in  civil  or  mechanical 
engineering.  The  increasing  and  broadening  sympathy  existing 
between  the  Institution  of  Electrical  Engineers  and  all  classes  in 
the  industry  may  be  traced  to  the  time  when  definitely  or  implicitly 
this  great  difiference  between  it  and  the  older  institutions  was  recog- 
nised and  the  work  of  the  Institution  adapted  to  the  needs  of  the 
industry. 

The  Future  of  the  Institution. 

So  much  for  the  past,  but  it  is  more  difficult  to  speak  of  the  future. 
One  thing  is  certain,  the  founders  of  the  Society  of  Telegraph 
Engineers  could  not  have  foreseen  its  present  scope  or  envisaged 
its  future  development.  No  one  will  more  heartily  agree  with  this 
statement  than  the  two  surviving  original  members,  Sir  Herbert 
Jekyll  and  Col.  Malcolm.  It  was  hardly  to  be  expected  that  they 
should.  In  those  days  industrial  electricity  meant  telegraphy, 
nowadays  its  industrial  applications  can  hardly  be  numbered, 
but  while  electrical  engineers  have  spread  out  into  numerous  fields 
all  those  fields  are  not  equally  tUled.  There  is  still  a  great  deal  to  do, 
much  work  for  the  Institution,  more  work  for  its  members.  It  is 
gratifying  to  see  that  the  great  assistance  the  Institution  and  its 
members  can  mutually  give  each  other  is  being  more  generally 
recognised,  and,  that  being  so,  although  there  are  many  difficulties 
to  be  overcome,  there  is  no  reason  why  its  progress  in  the  future 
should  be  less  than  it  has  been  in  the  past,  indeed,  I  am  confident 
it  will  be  greater. 


Some    Early  Electrical    Societies. 

We  think  it  is  of  interest  to  reproduce  the  following  from  the 
address  delivered  by  5Ir.  J.  E.  Kingsbury  in  1915  to  the  students 
of  the  Institution. 

In  celebrating  the  jubilee  of  the  Institution,  which  was  formed 
in  1871  under  the  title  of  the  Society  of  Telegraph  Engineers  for 
the  general  advancement  of  electrical  and  telegraphic  science  and 
more  particularly  for  facilitating  the  exchange  of  opinions  and 
ideas  among  its  members,  we  must  not  forget  that  it  was  by  no 
means  the  fust  society  promoted  to  advance  science  and  thereby 
the  good  of  the  world.  For  in  the  direct  line  of  succession  we  can 
go  back  to  about  1645  when  a  number  of  people  formed  a  small 
club  which  consisted  "  of  divers  worthy  persons  inquistive  of 
natural  philosophy  "  and  particularly  of  what  was  then  called  the 
new  or  experimental  philosophy.  That  club  later  developed  into 
the  Royal  vSociety  which  was  formed  in  1660  and  received  its  charter 
of  incorporation  in  1662.  One  of  the  most  important  achievements 
of  the  Royal  Society  was  the  development  of  the  taste  of  the  gathering 
together  of  kindred  spirits  to  thrash  out  problems  of  mutual  interest. 
That  tendency  grew  in  the  succeeding  century  to  such  an  extent 
that  in  1754  a  Society  for  the  Encouragement  of  Arts,  Manufactures 
and  Commerce  was  founded.  Numerous  other  societies  followed  and 
the  interest  extended  from  what  may  be  called  general  questions 
to  those  which  were  more  distinct  and  the  interest  of  society  in 
engineering  developed  greatly  until  in  1818  the  Institution  of  Civil 
Engineers  was  founded  and  received  its  charter  10  years  later. 
Numerous  other  societies  were  also  founded,  but  the  tendency  of 
them  all  was  to  become  specialised.  That  is,  the  original  Society 
founded  for  deaUng  with  pure  science  realised  that  it  was  impossible 
to  follow  the  details  of  all  science  and  consequently  various 
departmental  societies  were  formed  for[thespecificobject  of  dealing 
with  particular  branches. 

An  Institution  with  a  Meagre  History. 

|F  It  is  surprising  to  find  that  very  meagre  details  have  been  preserved 
of  the  formation  and  development  of  the  Institution  of  Electrical 
Engineers,  for  there  is  really  nothing  excepting  a  brief  and  hastily 
compiled  account  which  was  jjrepared  in  1903,  when  a  telegraph 
conference  took  place,  and  an  article  in  "  Scientific  London,"  a 
book  published  in  1874.  The  author  of  the  latter  work  very 
definitely  indicates  that  the  Society  was  formed  through  and  from 
the  Civil  Engineers.     He  says  : — 

"At  the  commencement  of  the  present  decade  [I8701SS0]  it  was 
felt  that  by  many  eminent  electricians  and  members  of  the  Institution 
of  Civil  Engineers  that  the  department  to  which  they  bad  devoted 
themselves  had  at  length  assumed  such  imposing  proportions  as  to 
demand  a  separate  and  special  organisation.  Far  from  opposing  the 
development  of  that  new  body  the  parent  society  in  Great  Cteorge-street 
at  once  extended  a  helping  hand  to  the  scheme,  and  offere(3  free  use  of 
its  handsome  room  for  the  meetings  of  the  new  Society.  To  Major 
Frank  Bolton  and  to  Major  Webber,  R.E.,  is  due  the  inception  of  the 


idea  of  a  Society  of  Telegraph  Engineei-s,  and  these  gentlemen  were 
warmly  supported  by  Messrs.  Robert  Sabuie,  Latimer  Clark  and  Dr. 
C.   W.   Siemens." 

It  must  be  pointed  out  that  the  telegraph  industry  was  already 
of  some  importance  at  that  period.  For  the  total  amount  of  capital 
invested  in  submarine  telegraph  companies,  exclusive  of  the  Govern- 
ment Indo-European  line,  amounted  to  £10  230  370,  and  the  total 
length  of  the  cables  was  37  795  mdes.  This  does  not  take  into 
account  the  investment  in  inland  telegraphs  which  amounted  to 
something  like  £7  500  000. 

Subsequent  Developments. 

In  connection  with  the  subsequent  development  of  the  Institution 
the  following  from  Dr.  C.  W.,  later  Sir  William,  Siemens,  presidential 
address  gives  much  food  for  thought.     He  says  : — 

"  Regarding  the  formation  of  the  Society  our  future  prosperity  will  be 
influenced  in  a  great  measure  by  the  direction  in  which  we  shall  start 
upon  our  pilgrimage.  Let  us  hope  therefore  that  our  joint  efiorts  may 
lead  us  in  the  direction  of  true  scientific  practical  advancement.  But 
before  we  set  out  upon  our  labours  it  behoves  us  fairly  to  consider  whether 
there  is  need  orscope  for  a  Society  of  Telegraph  Engineers.  .  .  .  Is  it 
desirable  indeed,  it  may  be  urged,  to  take  a  branch  from  the  parent 
stem  and  to  cultivate  it  separately.  Shall  we  not  degeuerate  thereby 
into  '  specialists  '  or  what  may  be  called  '  fractional  quantities  of  scientific 
men,'  and  this  in  face  of  the  patent  fact  that  the  further  we  advance  in 
scientific  knowledge  (whether  pure  or  applied),  the  more  clearly  we 
perceive  the  intimate  connection  between  its  chfiercnt  branches  and  the 
impossibihty  of  cultivating  one  without  constantly  reverting  to  the 
others.  In  answer  to  such  allegations  we  may  fairly  assert  that  we  do  not 
intend  to  become  sjjecialists  in  a  narrow  sense  of  wishing  to  confine  the 
range  of  our  knowledge  to  the  phenomena  and  appliances  which  have  an 
immediate  application  to  our  professional  objects.  We  are  on  the 
contrary  sensible  to  the  fact  that  in  order  to  master  those  special  branches 
of  knowledge  thoroughly  we  shall  have  to  travel  into  adjacent  fields  and 
build  our  practice  upon  the  widest  possible  scientific  foimdation,  but 
our  time  is  limited,  and  although  the  great  principles  of  nature  may  be 
understood  generally  by  one  person,  their  apphcations  are  unbomided, 
and  all  we  may  hope  to  do  is  to  attain  to  a  general  scientific  basis,  and 
with  it  to  devote  our  energies  vigorously  to  the  details  of  one  or  two 
branches  of  apphed  science." 

In  another  part  of  the  same  address  Dr.  C.  W.  Siemens^saidj — 

"  Problems  of  pure  electrical  science  meet  the  telegrajsh  engineer  at 
every  turn.  .  .  .  There  is  hardly  a  problem  in  electrical  science  that 
is  not  of  practical  interest  to  the  telegraph  engineer,  and  considering  that 
electricity  is  not  represented  at  the  present  day  by  a  separate  learned 
society,  I  am  of  opinion  that  we  shoidd  not  exclude  from  our  subjects 
questions  of  purely  electrical  science." 

Broadening  Interests. 

The  broadening  interests  of  the  early  Society  are  sufficiently 
indicated  in  its  changes  of  name.  In  December,  ISSO,  the  title  was 
amended  by  the  addition  of  the  words  "  and  of  electricians."'  An 
example  of  the  interest  which  members  had  always  taken  in  the 
details  of  the  Society's  work  is  to  be  found  in  the  discussion  which 
arose  at  the  meeting  as  to  the  necessity  of  the  word  "  of."  On 
behalf  of  the  Council  it  was  explained  that  the  points  had  already 
been  canvassed  in  all  its  bearings,  and  the  word  was  retained.  In 
the  Council's  report  of  December  15,  1881,  it  was  stated  that  "  the 
proportion  of  scientific  names  to  be  found  among  the  list  of  members 
collected  this  year  seems  to  afiord  evidence  that  this  alteration  of 
the  title  has  certainly  assisted  in  making  the  better  known  a  fact 
which  appears  to  have  been  previously  only  partially  recognised,  that 
is,  that  the  Society  is  established  to  promote  electrical  science  in  all 
its  branches."  The  electrical  developments  of  the  eighties  showed  a 
further  change  in  the  title  to  be  advisable,  and  in  1889  the  present 
title  was  adopted.  The  membership  of  the  Society  in  its  first  years 
was  110.  "The  members  including  Ronalds,  Wheatstone,  Cooke, 
Bayne  and  a  host  of  others  who  must  for  ever  be  associated  with  the 
history  of  telegraphy  of  this  country  many  of  whom  are  still  amongst 
us,  and  I  think  it  is  a  fortunate  thing  and  an  honour  to  have  so  many 
of  them  as  members  of  our  Society."  These  words  were  spoken  by 
Mr.  Latimer  Clark  and  his  own  name  was  equaDy  honoured  by  us  as 
the  others. 

The  past  in  the  records  of  the  Institution  is  indeed  largely  made  up 
of  individual  work  or  individual  inventions.  The  futme  is  more 
and  more  becoming  the  work  of  a  number,  and  while  the  suppression 
of  the  inventiye  faculty  would  be  undesirable  the  time  has  come 
when  the  joint  stock  principle  which  originated  and  has  largely  been 
adopted  in  England  for  investment  should  be  more  developed  than 
it  has  been  in  engineering  work.  Broadly  speaking,  however,  the 
future  of  the  Institution,  as  its  past  has  done,  wiU  depend  on  its 
members,  and  I  am  quite  sure  that  the  varied  developments  and 
applications  which  have  arisen  during  its  life  will  be  eclipsed  by  the 
infinitely  greater  and  more  important  ones  which  will  come  into 
being  in  the  future. 
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The   Regulation   of   Synchronous   Generators. 


Ily    A.    G.   WAKIIKN.  B.S«-.    M.I.E.E. 


IxTHOnUCTIOX. 

It  is  seldom  tliat  it  is  possible  to  d'-tCTiiiiiR'  the  regulation  of 
a  large  alternator,  under  varying  load,  bydirect  measurement. 
Such  determinations  involve  considerable  expense  and  call  for 
larger  quantities  of  power  than  can  be  conveniently  provided,  or 
dissipated,  in  the  average  works.  Recourse,  therefore,  has 
to  be  made  to  tests  involving  but  a  small  expenditure  of 
])ower,  from  the  results  of  which  the  regulation  can  be  cal- 
culated. Such  tests,  if  carried  out  scientifically,  are  ca])ablc 
of  sivin"  results  of  considerable  accuracy.  Some  of  tln'm, 
and  till'  methods  of  analvsint;  them,  have  fallen  intodisrci)iite. 


These  are  critically  examined  by  the  writer  and  modifications 
are  suggested.  Apart  from  ohinic  drop,  the  reduction  in  the 
terminal  P.D.  of  an  alternator  when  loaded  is  due  in  part  to 
a  leakage  reactive  drop  in  the  machine,  and  in  part  to  a  true 
drop  in  generated  voltage,  brought  about  by  the  reaction  of 
the  armature  current  upon  the  field  in  the  gap. 

The  vector  diagram  for  the  conditions  assumed  is  shown  in 
Fig.  1.  Here  F  represents  the  terminal  P.D.,  leading  the 
current  7  by  an  angle,  0.  Ir  and  Ix  are  the  resistance  and 
leakage  reactance  drops  respectively,  giving  us  eas  the  generated 
voltage  in  the  machine.  This  generated  voltage  e  is  brought 
about  by  a  flux,  <p;;,  which  may  be  conveniently  represented 
as  a  time  vector  90  deg.  ahead  of  e.     To  produce  the  Hux 
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Fig.  2. 

<p,..  requires  a  magnetomotive  force,  R  (determined  from  the 
no-load  characteristic  of  the  machine).  Towards  this  an 
amount,  F,  is  contributed  by  the  field  winding  and  an  amount, 
A,  by  the  armature  winding.  The  determination  of  F  is  seen 
in  the  diagram.  F,  A  and  R  are  here  treated  as  time  vectors  ; 
considered  ^^  ith  respect  to  the  field  system,  they  are,  of  course, 
space  vectors. 

The  application  of  such  a  diagram  to  the  determination  of 
the  voltage  drop  on  load  assumes  the  constancy  of  the  leakage 
reactance  under  all  conditions  of  loading,  and  also  the  equality 
of  the  reluctances  of  the  magnetic  circuit  to  the  magnetomotive 


forces  F,  A  and  R.  The  former  assumption  is  open  to  a  certain 
amount  of  objection  ;  the  latter  is  essentially  correct  for  a 
machine  with  non-salient  poles.  It  is  desirable,  in  making 
practical  tests  for  the  determination  of  the  reactance  and 
reaction,  to  work  under  conditions  approximating  as  closely 
as  ])ossiblc  to  normal  working. 

Detkrmination    of    Regui^atiox    when    Con,staxt.s    are 

Knowx. 

It  is  convenient  in  making  use  of  the  diagram  to  turn  the 
triangle  OKF  through  a  right  angle,  giving  us  Fig.  2  (re- 
lettered).  If  the  magnetomotive  force  scale  be  altered  so  that 
R  is  represented  by  the  same  length  as  e,  the  voltage  it  pro- 
duces, we  obtain  the  well-known  diagram  Fig.  3,  to  which 
reference  will  be  made  later. 

If  the  open  circuit  characteristic  be  available,  and  the  leak- 
age reactance  and  the  armature  reaction  coefficient  be  known, 
the  regulation  for  any  load  can  be  readily  found.  To  take  an 
actual  case  for  which  the  open  circuit  characteristic  is  given 
ill  V\g.  4,  let  us  determine  the  regulation  for  a  load  of  300  amps 


Fig.  3. 

per  phase  at  a  power  factor  of  08,  assuming  the  phase  resistance 
to  be  0'12  ohm,  the  leakage  reactance  2  ohms  and  the  armature 
reaction  coefficient  0'15  [i.e.,  armature  current  to  be  multiplied 
by  0'15  to  obtain  the  equivalent  field  current). 

As  continual  reference  will  be  made  to  this  machine,  the 
general  particulars  and  data  obtained  upon  tests  are  tabulated 
here. 

Three-phase  star-connected  generator ;  phase  voltage  5  000,  current 
300  A  ;  phase  resistance  0'12  O  ;  field  current  60'7  A  when  armature 
short-circuit  current  is  300  A  ;  field  current  60-7  A  when  wattless  armature 
current  of  100  A  is  delivered  at  1  500  V  ;  field  current  245  A  when 
wattless  armature  current  of  300  A  is  delivered  at  4  950  V. 

OP  (Fig.  2)  is  set  out  at  the  correct  angle  and  equal  to 
5  000  V,  PQ  =  ZQ,  V,  (2C/=600  V,  whence  OV,  the  generated 
voltage,  is  found  by  measurement  to  be  5  410 ;  this  would  be 
produced  by  a  field  current,  TU,oi  185  A,  SV  is  45  A,  whence 
ST  is  found  by  measurement  to  be  217'5  A,  which  from  the 
open  circuit  characteristic  is  seen  to  corresjjond  to  5  700  V. 

To  solve  the  problem  the  other  way  round  is  not  so  simple, 
but  the  diagram  can  be  drawn  with  the  aid  of  a  simple  scale 
prepared  in  the  following  manner  :  On  a  strip  of  paper  mark 
a  voltage  scale,  as  employed  for  OP,  PQ,  &c.  For  the  par- 
ticular case,  all  that  is  required  is  a  zero  mark  and  divisions 
from  4  800  to  5  200.  Next  mark  another  voltage  scale  from 
the  same  zero  and  between  the  s^ame  limits.  Tlie  method  of 
marking  this  scale  is  easiest  described  with  the  aid  of  the  actual 
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example  :  5  000  V  corresponds  to  157  A  in  the  fields  ;  measure 
off  157  A  to  the  same  scale  as  TV,  SV,  &c.,  and  mark  it 
5  000  V,  and  so  continue.  The  completed  scale  obtained  is 
shown  in  Fig.  5. 

Suppose  that  we  are  given  that  the  open  circuit  voltage  is 
5  500,  to  find  the  voltage  when  a  current  of  300  A  is  taken  at 
a  power  factor  of  O'S.  From  the  open-circuit  characteristic 
we  see  that  the  field  current  is  194  A.  PQ,  QU  and  US  of 
Fig.  6  are  set  out,  also  the  line  O'P  upon  which  0  must  be. 
AVith  S  as  a  centre,  an  arc  of  radius  194  A  is  struck.  T  must 
be  upon  this  arc.  The  scale  is  placed  with  its  zero  at  V,  and 
is  moved  until  the  intercept  of  the  arc  upon  the  scale  II  is 
the  same  as  the  intercept  of  O'P  upon  scale  /.     This  can  be 
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performed  readily  with  great  accuracy.  A  slight  movement 
of  the  scale  hardly  changes  the  intercept  upon  //,  but  causes  a 
big  change  in  the  intercept  upon  /.  The  voltage  is  read  upon 
//.  It  is  found  to  be  5  070,  which,  on  being  marked  upon 
O'P,  gives  OP  as  i  660. 

Methods  of  Determining  Regulation  from  Experimental 

Data. 
Standard  methods  of  determining  the  regulation  experi- 
mentally may  be  summarised  as  (a)  synchronous  impedance 
methods,  either  by  short-circuit  or  with  zero  power  factor 
load  ;  (6)  magnetomotive  force  methods  (either  by  short-circuit 
or  with  zero  power  factor  load)  ;  (c)  Potier's  method,  with  its 
various  modifications  (actually  general  methods  on  the  prin- 
ciples enunciated  above)  ;  (rf)  the  two  reaction  method,  due 
to  Blondel,  in  which  the  armature  reaction  is  split  into  demag- 
netising and  cross-magnetising  components.  Undoubtedly 
(d)  is  the  most  scientific  when  dealing  with  salient  pole  gene- 
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rators.  Its  advantage  over  the  general  method  properly 
applied,  however,  is  small,  and  it  is  doubtful  whether  its 
increased  accuracy  is  sufficiently  pronounced  to  compensate 
for  the  increase  in  comi)lication.  It  is  with  a  certain  modifica- 
tion of  Potier's  method  that  the  writer  intends  to  deal  par- 
ticularly, and  little  further  reference  will  be  made  to  the  two- 
reaction  method. 

All  methods  would  give  identical  results  for  an  air-core 
machine  ;  the  differences  between  the  methods  lie  in  the 
means  adopted  to  take  account  of  the  variation  of  the  quan- 
tities involved  with  the  magnitude  and  nature  of  the  load. 

Synchronous  Impedance  Methods. 

These  methods  assume  that  the  reluctance  of  the  magnetic 

circuit  is  constant  and  that  the  effects  of  the  magnetomotive 

forces  of  the  impressed  field  and  of  armature  reactior  are  the 

same  as  if  each  acted  alone.     For  the  magnetomotive  force  of 


armature  reaction  the  voltage  that  it  would  produce  is  sub- 
stituted. It  is  assumed  to  have  the  same  value  under  all 
conditions.  We  thus  arrive  at  a  fictitious  reactance  for  the 
armature,  constant  under  all  conditions  of  load.  The  drop 
on  this  reactance  is  QS  of  Fig.  3.  Actually  the  Reactance  of 
an  alternator  is  far  from  constant.  The  true  leakage  reactance 
for  a  machine  with  open  slots  varies  but  little,  but  the  fic- 
titious reactance  substituted  for  the  armature  reaction  is 
much  less  at  saturation  than  when  the  magnetic  circuit  is 


Fig.  6. 

unsaturated,  since  its  value  is  proportional  to  the  flux  pro- 
duced by  the  armature  current.  For  a  machine  with  salient 
poles  this  flux  will  vary,  not  only  with  the  degree  of  saturation, 
but  also  with  the  power-factor  of  the  load. 

The  oldest  method  of  determining  the  synchronous  imped- 
ance is  from  the  short-circuit  test.  The  field  is  excited  until 
full-load  current  is  obtained  on  short  circuit.  If  we  assume 
that  the  synchronous  reactance  is  X,  Fig.  3  reduces  to  Fig.  7, 
where  E  is  the  voltage  read  off  the  no-load  characteristic 
corresponding  to  the  field  current  employed.  The  resistance 
drop  is  always  small  compared  with  the  fictitious  reactive 


IX 


Fig.  8. 

drop  and  E  may  be  assumed  equal  to  IX,  giving  X—EjI. 
For  the  particular  alternator  considered,  a  short-circuit  current 
of  300  A  was  obtained  with  a  field  current  of  60'7  A,  corre- 
sponding to  2  250  V,  whence  the  synchronous  reactance  is 
7-50  0.  This  value  is  far  too  high  and  if  employed  in  cal- 
culation the  regulation  appears  far  worse  than  it  actually  is. 
It  is  the  reactance  with  the  field  far  from  saturated,  which  is 
much  higher  than  the  reactance  under  normal  working  con- 
ditions. 

The  American  Institute  of  Electrical  Engineers  now  re- 
commend the  measurement  of  the  synchronous  impedance 
under  full  excitation  and  full  current  at  zero  power  factor. 


May  13.  1921 


THE  ELECTRICIAN. 


583 


The  vector  (,lia<.'rain  (drawn  for  a  small  power  factor)  is  given 
in  Fig.  8.  Under  these  conditions  the  lield  is  fully  satiiiatid 
and  a  more  reasonahle  value  of  X  is  obtained  ;  we  have  A'-- 
(E—Y)jl.  (From  the  diagram  it  can  be  seen  that  the  assum]!- 
tion  that  the  power  factor  is  zero  when  it  is  made  reasonably 
small  introduces  but  negligible  errors).  In  the  particular 
alternator  under  consideration  the  voltages  obtained  at  an 
excitation  of  2i5  A  were  5  890  at  no-load  and  4  950  at  300  A 
wattless,  whence  A'  under  these  conditions  is  3'13  0,  less  than 
one-half  of  its  value  as  determined  from  the  short  circuit  test. 

Jf.VGXUTOMOTIVE    FoRCF.   MeTHOD.S. 

These  methods  also  a.^iume  to  a  certain  degree  the  con- 
stancy of  the  reluctance  of  the  magnetic  circuit,  but  not  to 
such  a  definite  extent  as  the  foregoing  methods.  In  the 
magnetomotive  force  methods  it  is  assumed  that  all  dro]i. 
apart,  from  that  due  to  resistance  is  brought  about  by  armature 
reaction,  there  being  no  armature  leakage  reactance.  Fig.  3 
then  becomes  Fig.  9.  Here  OS  represents  the  impressed 
magnetomotive  force,  SQ  the  armature  reaction,  and  OQ  the 
resultant  magnetomotive  force  and,  to  a  difl^erent  scale,  the 
generated  E.JI.F.  If  the  armature  reaction  coefficient  "be 
determined  from  the  short-circuit  test,  a  too  optimistic  co- 
efficient is  obtained  for  application  at  normal  saturation, 
since  it  is  implicitly  assumed  that  the  true  leakage  reactance 
decreases  in  just  the  same  proportion  as  the  effect  of  armature 
reaction,  instead  of  its  remaining  nearly  constant.     Taking 


the  value  from  the  short-circuit  test  we  get  for  the  armature 
reaction  constant  60-7;.300=0-202.  If,  however,  we  take  the 
full  wattless  current  test  a  pessimistic  value  of  the  coefficient 
is  obtained.     From  the  oi)en  circuit  curve  we  find  that  4  950  V 


Fig.  0. 

is  obtained  with  a  field  current  of  1.54  A.  This  taken  in  con- 
junction with  the  wattless  current  test  at  300  A  and  4  950  V 
at  245  A  excitation  gives  us  as  tlie  armature  reaction  coefficient 
91 /,300=0-303. 

{To  he  concluded.) 


Recent   Work   on   Nickel   Platini 


By    W.    K.    HUGHES,    B.A.   (CHiUnb.) 


Two  important  papers  on  the  electro-deposition  of  nickel  have 
recently  been  read  before  the  American  Electro-chemical  Society. 
The  one.  presented  by  Mr.  C.  P.  JIadsex,  contains  the  general 
conclusions  drawni  from  the  results  of  five  years'  work  on  nickel 
deposition,  and  is  entitled  "  Ductile  Electrolytic  Xickel '"  ;  the  other, 
of  which  Dr.  W.  Blum,  electro-chemist  at  the  Bureau  of  Standards, 
Washington,  D.C".,  is  the  author,  is  concerned  with  "  The  Use  of 
Fluorides  in  Sohitions  for  Xickel  Deposition."  It  will  be  convenient 
to  consider  each  pap?r  separately,  though  some  cross  references 
will  perhaps  be  necessary. 

Di-CTLLE  Electrolytic  Xickel. 

Mr.  Mad.scn's  original  aim  was  to  manufacture,  by  electro-deposi- 
tion, "  a  better  type  of  resistance  alloys  and  armors  for  (electrical) 
heating  units."  This  involved  the  production  of  thick  deposits 
of  nickel,  and,  consequently,  required  the  study  of  the  published 
methods  of  nickel  deposition — and,  esp?cially,  of  solutions  used  for 
that  purpose.  The  general  conclusions  drawii  were  :  (1)  The  use- 
fulness of  any  nickel  electrol;v'te  can  be  determined  only  after  its 
entire  metal  content  has  been  replaced  from  the  anode  ;  (2)  Xo 
conclusion  can  be  drawn  from  deposits  less  than  001  in.  thick; 
and  (3)  Re])orts  of  results  with  any  electrolyte  are  of  no  value, 
without  knowing  the  exact  analjisis  of  the  anode  used.  These  con- 
clusions led  the  author  to  concentrate  attention  on  the  anode  side 
of  the  plating  tank,  and,  in  doing  so,  he  has  certainly  done  a  very 
important  piece  of  work. 

The  results  of  the  investigation  confirmed  the  conclusions  of 
others,  namely,  that  cast  anodes  give  a  higher  efficiency  than  either 
hot-rolled  or  electroh-tic  nickel.  As  regards  this  last,  it  was  found 
that  amiealing  always  improved  its  efficiency ;  and  this  is  an 
important  matter,  since  it  shows  that,  as  one  would  expect  a  priori, 
the  physical  constitution  of  an  anode  is  of  importance.  In  general, 
it  was  found  that  "  the  domestic  so-called  cold-rolled  malleable 
nickel  jjerformed  the  best  of  any  nickel  tried,  ]>articularly  with  the 
prop?r  amount  of  chloride  present  in  the  bath.  They  dissolved  with 
an  efficiency  of  aljout  97  per  cent,  when  free  from  passive  portions. 
This  typ?  of  anode  was  therefore  used  exclusively  in  the  subsequent 
three  years  of  this  investigation.  The  average  jxrcentage  analysis 
of  this  material  is  as  follows  ;  iV/«=0-33,  C'=0-30,  ,'?i=0-23,  Cu== 
0-25,  f e  =  213,  .Yi=9o-30."  Mr.  Mad.sen  considers  that  a  modified 
form  of  Dr.  Watts"  solution*  is  the  best  to  use,  but  no  details  of  the 
modification  made  are  given,  except  that  '"  addition  agents  "  are 

*Dr.  Watts'  solution  contained  :  Nickel  sulphate.  32  oz3.  to  gall.  ; 
nickel  chloride,  .3  ozs.  to  gall.  ;  and  boric  acirl.  3  ozs.  to  gall.  See  "Rapid 
Nickel  Plating,''  Trans.  Am.  Electro-Chcm.  Soc,  191fi,  Vol.  29,  p.  39G. 


introduced.  The  double  sulphate  bath  is  ruled  out.  and  jiLstly  so  ; 
and  baths  containing  magnesium  sulphate  are  stated  to  be  unstable 
and  unreliable,  though  the  reasons  for  this  view  are  not  given. 

Mr.  Madsen  states  that  he  had  one  particularly  curious  exix-rience 
during  the  course  of  his  work.  H?  found  that  a  cathode  that  was 
removed  from  the  bath,  and  re-inserted  every  few  minutes  during 
a  time  of  deposition  lasting  twenty-four  hours,  was  by  far  the  most 
perfect  deposit  hitherto  produced  by  him ;  and  be  further  found 
that,  if  the  time  of  removal  did  not  exceed  fifteen  seconds  in  dm-ation, 
the  deposit  was  not  laminated.  Moreover,  a  connection  between 
the  frequency  of  removal,  necessary  for  producing  the  best  results, 
and  the  factors  of  deposition  influencing  the  formation  of  hydrogen, 
such  as  anode  efticiency,  temperature,  acidity,  and  current  density, 
was  disclosed.  As  the  hydrogen  evolution  was  diminished,  so  the 
frequency  of  removal  necessary  became  less,  and  since  hydrogen 
evolution  (and,  consequently,  pitting  of  the  deposit)  depended  upon 
the  typ3  of  anode  employed,  the  frequency  of  removal  depended 
upan  the  anode.  An  anode  was  finally  made  which  lessened  the 
frequency  of  removal  to  once  every  ten  to  fifteen  minutes,  while 
pitless  metal  up  to  ^5-  in.  thick  was  being  deposited. 

The  Importance  of  the  Anode  Problem. 
The  importance  of  Mr.  Madsen's  work  consists,  largely,  in  the 
results  obtained  in  tackling  anew  the  anode  problem  in  connection 
with  the  nickel-plating  bath.  It  is,  indeed,  high  time  that  serious 
attention  was  directed  to  this  subject,  for  it  is  of  the  greatest  impor- 
tance in  the  economical  working  of  nickel  solutions.  It  is  suggested 
by  the  present  writer  that  the  removal  of  the  cathode  (that  formed 
part  of  the  practice  of  Mi'.  Mad.sen)  is  only  effective  in  that,  thereby, 
adherent  hj'drogen  bubbles  are  dislocated.  Mr.  Madsen  himself 
shows  that  removal  of  the  cathode' becomes  the  less  nccessarj'  the 
more  efficient  the  anode  employed  is  ;  and  the  introduction  of  such 
an  op?ration  as  part  of  the  regular  practice  of  deposition  would, 
in  the  writers  opinion,  certainly  result  in  piles  of  stripped  work. 
It  is  the  solution  of  the  anode  that  is  of  importance.  For,  if  that 
dissolves  well,  and  gives  an,  approximately,  100  jK>r  cent,  efficiency, 
then  metal  removed  by  deposition  at  the  cathode  will  be  replaced 
in  the  only  proper  way.  The  liquid  round  the  cathode  will  then  be 
replenished  with  metal,  and  hydrogen  evolution  will  be  made  more 
difficult.  Means  must,  it  need  hardly  be  said,  Ix;  taken  to  distribute 
the  metal-laden  anolyte  throughout  the  solution,  though,  strangely 
enough,  Jlr.  Madsen  does  not  refer  to  this  matter,  which  is  one  of 
agitation.  The  further  details  promised  by  the  author  will  be  awaited 
with  interest  by  all  who  are  concerned  with  nickel-plating.  In 
addition  to  information  as  to  composition,  one  would  hke  to  learn 
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something  more  as  to  the  physical  condition  of  the  anode  chosen 
by  the  author,  for  it  is  well  known  that,  as  pointed  out  by  Dr.  J.  E. 
Stead  some  years  ago,  metal  in  one  physical  state  dissolves  more 
readily  than  in  another.  And  since  the  physical  state  of  an  anode 
will  depend  upon  its  metallurgical  treatment  and  the  conditions  of 
its  manufacture,  these  factors  must  be  taken  into  account.  Further, 
it  would  be  interesting  to  know  whether  the  anode  of  j\Ir.  JIadsen's 
choice  is  equally  efficient  in  other  tjipes  of  solution  than  the  modified 
form  of  Dr.  Watts'  bath  to  which  he  refers. 

[^COMPAEATIVE   MeEITS    OF   FlUOEIDE  AKD   ChLOEIDE   SOLUTIONS. 

Dr.  Blum's  Paper  is  concerned  with — especially — the  com- 
parative merits  of  solutions  containing  fluorides  and  those  containing 
chlorides.  The  chloride  bath  used  for  purposes  of  comparison  was  a 
slightly  modified  Watts'  solution  {v.  .sup.)  of  the  composition : 
nickel  sulphate  =34  oz.  per  gall.,  nickel  chloride=3-2  oz.  per  gall., 
and  boric  acid  =4-2  oz.  per  gall.  His  general  conclusions  are: — 
"  (1)  When  mckel  or  sodium  fluoride  is  added  to  nickel  baths 
containing  boric  acid,  fluoborates  more  complex  than  those  corre- 
sponding to  the  formula  HBF4  are  probably  produced (5) 

Nickel  deposits  produced  in  solutions  containing  fluorides  have  a 
finer  structure  and  a  higher  tensile  strength  than  those  produced 
in  corresponding  chloride  solutions.  When  prepared  with  anodes 
containing  about  97  per  cent,  of  nickel,  there  is  slightly  more  iron 
and  copper  in  the  fluoride  deposits  than  in  the  chloride.  (6)  The 
anode  corrosion  in  solutions  containing  fluorides  is  good,  and  the 
solutions  produce  less  sludge  than  do  corresponding  chloride  solu- 
tions. Attempts  to  use  electrolytic  anodes  in  such  solutions  at 
reasonably  high  current  densities  have  not  yet  been  successful, 
but  the  results  with  hot-rolled  anodes  are  promising.  (7)  The  use 
of  fluorides  in  nickel  solutions  for  electro-typing  will  probably 
increase  the  wearing  quaUty  of  the  printing  surface.  In  electro- 
plating, good  deposits  can  be  secured  in  the  presence  of  fluorides 
at  somewhat  higher  current  densities  than  are  ordinarily  employed, 
and  these  deposits,  while  slightly  harder  to  buff,  show  greater  re- 
sistance to  abrasion."  A  solution  of  the  following  composition 
is  recommended  :  nickel  sulphate  =  37 '5  oz.  per  gall.,  sodium 
fluoride  =  1-1  oz.  per  gall.,  boric  acid  =  4-2  oz.  per  gall.  The 
current  densities  recommairtled  are  :  28  to  37  A  per  square  foot 
for'producing  adherent  deposits  in  nickel-plating,  and  14  to  19  A 
per  square  foot  for  making  reproductions,  as  in  electro-typing. 


Difficulty  of  Pkactical  Reproduction. 

It  is,  no  doubt,  true  that,  as  the  author  claims,  investigation  of 
fluoride  solutions  throws  light  on  the  behaviour  of  nickel  baths 
more  commonly  used,  and  may  lead  to  their  improved  operation. 
All  the  same,  it  is  doubtful  whether  the  improvement  indicated 
mil  be  immediate.  Dr.  Blum's  work  is  that  of  the  electro-chemist, 
and  can  be  made  much  use  of  by  such  an  one  onlj' ;  and,  moreover, 
it  is  by  no  means  certain  that  the  results  will  be  reproducible  (without 
more)  in  continuous  works  practice.  Sujjposing  they  could  be,  it  is 
not  easy  to  see  sufiicient  advantages  in  the  deposits  from  the 
fluoride  bath  to  justify  the  substitution  for  sodium  chloride  (common 
salt)  of  the  more  expensive  fluoride.  Further,  if,  as  is  likely  and 
as  Dr.  Blum  states,  complex  fluoborates  are  present  in  his  bath, 
workshop  control  will  be  difficult,  for, no  one  could  know  what 
reactions  proceeded  at  the  electrodes — certainly  those  at  the  anode 
would  be  unknown.  And,  therefore,  though  a  bath  might  work 
well  for  a  time,  complex  substances,  formed  in  the  course  of  electro- 
lysis, might  be  quite  capable  of  affecting  the  deposits  formed  sub- 
sequently, and  the  depositor,  faced  with  a  bad  deposit,  would  be 
totally  unable  "  to  put  things  right."  These  remarks  are  not 
intended  to  disparage  Dr.  Blum's  work.  This  is  of  great  interest 
and  importance — to  an  electro-chemist ;  but  a  works  manager 
who  emptied  one  of  liis  300  gallon  tanks  of  its  present  electrolyte, 
and  substituted  for  it  a  fluoride  solution,  would,  in  the  present 
stage  of  experience  with  such  solutions,  be  vei-y  unwise.  At  the 
same  time,  there  is  no  reason  why  "  trial  baths  "  on  a  smaller  scale 
shotild  not  be  used  for  particular  jiurposes,  as,  for  instance,  securing 
hard  piinting  surfaces.  A  plant  for  this  purpose  has  actually  been 
set  up  and  successfully  worked  at  the  Bm-eau  of  Engra^^ng  and 
Printing  (Washington)  under  the  supervision  of — be  it  noted — the 
Bureau  of  Standards. 

Chemists,  engineers,  and  the  like  wiU  find  much  useful  information 
of  a  purely  scientific  nature  in  Dr.  Blum's  excellent  Paper.  Those 
interested  in  the  structure  of  deposited  metal  will  find  that  he  has 
not  forgotten  this  important  aspect  of  the  matter.  Micrographs 
are  given  to  show,  side  by  side,  the  structures  of  nickel  deijosited 
in  the  chloride  and  the  fluoride  baths.  Much  more  information 
might,  however,  have  been  given  about  structure,  and  one  might 
justly  have  looked  for  more  exact  details  in  regard  to  it.  Since 
Dr.  Blum  is  an  enthusiast  on  this  subject,  perhaps  more  is  to  come 
later. 


A  Review  of  Recent  Large  Electric  Locomotives.' 


Bs-   A.    LATEKNSEK. 


Recent  American  Locomotives. 
f  Since  the  original  continuous-current  locomotive  in  Fig.  1,  with 
partly  spring-borne,  motors  of  the  tram-suspension  type,  supplied 
by«the  General  Electric  Company,  did  not  prove  satisfactory  for 
express  service  with  speeds  up  to  100  km.  per  hoiu'  on  the  Chicago, 
Milwaukee  and  St.  Paul  Railway,  this  fu-m  has  recently  returned 
to  its  earlier  construction  used  on  the  New  York  Central  Railroad, 
and  has  produced  a  typs  with  slow-speed  motors  mounted  on  the 
axles,  as  shown  in  Fig.  2.  The  competing  Westinghouse  firm  has 
suppUed  for  the  same  service  locomotives  of  the  type  represented  in 
Fig.  3,   having  high-speed,  double   motors,   and  theti-  well-known 


springs.  For  this  locomotive  it  is  also  claimed  that  the  efficiency 
retains  its  normally  high  value  at  top  speed,  in  contrast  to  the  geared 
locomotive  where  the  efficiency  falls  ofi  appreciably  at  high  speeds. 
The  low  position  of  the  centre  of  gravity — a  point  which  European 
designers  seek  to  avoid— remains  in  the  new  type,  and  for  this 
reason  the  adopted  name  "  speed  king  "  would  appear  irrelevant. 
The  author  is  informed  that  this  type,  too,  has  been  withdrawn 
from  express  service,  because  of  the  destructive  effects  on  the  rails, 
despite  automatic  devices  for  reducing  side  knocks  on  curves.  The 
Westinqhouse  locomotive  in  Fig.  3,  with  its  centre  of  gravity 
raised  by  using  larger  wheels  and  mounting  the  motors  higher,  is 
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Fig.  1. — Goods  Locomotive,  Type  2B+B+B+B2,  of  the  Gexeral  Electric  Company,  for  the  Chicago,  Milwaiikee  &  St.  Paul  Railway. 


quill  drive.  The  locomotive  in  Fig.  1  had  to  be  withdra-\ni  from 
express  service  on  accoimt  of  the  harmful  effect  on  the  rails.  This 
is  not  remarkable  when  it  is  borne  in  mind  that  with  such  a  low 
centre  of  gravity  and  rails  of  42-5  to  45  kg.  jx?r  mUe  on  sleepers 
600  mm.  apart,  the  weight  per  driving  axle  is  about  25  tons,  of 
which  7-4  tons  (or  30  per  cent.)  is  non-spring-borne.  In  the  new 
G.E.C.  type.  Fig.  2,  the  weight  per  driving  axle  is  reduced  to  17-3 
tons,  and  of  this  only  4'35  tons  (or  25  per  cent.)  is  not  carried  by 


*  Abstract  of  an  article  ju  the  "  Schweizerische  Bauzeitung," 
LXXVII.,  p.  49. 
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more  in  accord  with  European  views.  Here  the  non-spring-borne 
weight  per  driving  axle  is  3-3  tons,  or  13  per  cent,  of  the  driving- 
axle  load  of  25  tons.  Though  the  non-sjjring-borne  load  is  smaller 
than  in  the  new  G.E.C.  type  (Fig.  2),  the  total  axle  load  is  gi-eater, 
partly  owing  to  the  increased  power. 

The  comparison  of  these  two  recent  American  locomotives,  which 
comprise  numerous  compromises,  show  that  the  best  solution  can 
te  spoken  of  only  in  connection  with  given  conditions.  On  the  one 
hand,  the  gearless  type  of  the  General  Electric  Company,  built  for 
the  New  York  Central  Raihoad,  has  been  undoubtedly  successful ; 
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on  liie  otiier  hand,  tin-  Wostinghoiiac  geared  type  with  many  yearn 
service  on  the  New  York,  New  Haven  and  Hartford  Railroad  has 
also  proved  satisfactory. 

Around  the  most  desirable  tyjw  of  goods  locomotive,  tliero  also 
centres   miieli  active  disciLssion  in  America.     In  this  connection, 


The  systems  favoured  in  ]';urope  arc  cither  the  pure  single-phase, 
with  15  000  V  at  16j  cycles,  as  in  Switzerland,  Germany,  Scandi- 
navia and  Austria  ;  or  the  pure  three-phase  syxtem,  with  ',i  000  \'  at 
15  cycles,  as  in  Italy.  An  yet  the  continuous-current  system 
has  not  produced  any  notable  locomotive  types  in  Europe. 
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Fio.    2.— ExpEEss     Locomotive,     Type     lB-|-]J+I)-fBl,     of    the 

GENEB.4L  Electric  Company,  fob  the  Chicaoo,  Milwaukee  &  St. 

PAULRAn.wAV. 

the  Westinghonsp  geared,  coupling-rod  tyjx-,  in  Fig.  4,  has  proved  a 
successful  competitor  against  the  geared  tj-pc  of  the  G.E.C.  in  Fig.  1. 
The  Westinghouse  locomotive  was  built  for  the  Pennsylvania  Kail- 
road,  electrified  with  single-phase  current  at  11,000  V  and  25  cycles, 
and  is  morej powerful  than' any  of  the  three  foregoing  types.  The 
locomotive   carries   a  phase   converter  which  changes  the  single- 


Flo.  3.- 


-EspEESS  Locomotive,  Type  2Cl-f  1C2,  of  the  Westikghouse  Company, 
FOR  the  Chicago,  JIilwackee  &  St.  Paul  Railway. 


pha.se  supply  cuiTcnt  into  thi-ee-phase  current  for  the  motors.  This 
split-phase  locomotive  also  has  its  successful  predecessors  on  the 
Norfolk  and  Western  Railway. 

Recent  European  Locomotivbs. 
The  split-phase  locomotive  forms  a  bridge  to  European  construc- 
tions which  favour  coupling-rod  driv.s  with  or  without  gearing. 


Fic.  4. — Goods  Locomotive,  Type  IC+Cl,  of  the  Westinohousb 
Company-,   for   the   Pennsylvania   Railway'. 


As  a  European  example  of  the  single-phase  tj-pe  there  is  the  IC+Cl 
locomotive  for  the  Swiss  Federal  Railways  (Fig.  5),  and  of  the  three- 
phase  type  the  2C2  locomotive  of  the  Italian  State  Railways  (Fig.  6). 
These  two  tj-jies,  both  due  to  the  Oewjkon  Company,  represent 
the  most  powerful  EujojX'an  locomotives  ;  and  can  be  directly 
compared  with  the  American  types,  since  they  arc  likewise  equipped 
for  regeneration — a  point  strongly  emphasised  by 
American  firms  in  favour  of  their  constructions. 
Corresponding  to  European  conditions,  these  loco- 
motives are  built  for  much  snialUx  powers  than  the 
American  locomotives.  This  acts  against  them  in 
any  comparison,  since  large  locomotives  are  relatively 
lighter  than  small  locomotives. 

Comparison  between  American  and  Europe.\.n 

Locomotives. 

Id  order  to  compare  the  above  locomotives,  a 

new  idea  must  be  introduced,  namely,  a  coefficient 

of  utilisation,  based  on  the  virtual  power  of  each 

Among  the  locomotives  to  be  compared  are  :   Two  good 


locomotive. 

locomotives  (Pigs.  1  and  4),  one  locomotive  for  goods  and  passenger 
service  (Pig.  5),  two  locomotives  for  passenger  and  express  services 
(Figs.  2  and  3),  and  one  express  locomotive  (Fig.  6).  To  compare 
locomotives  for  various  services  according  to  their  weight  per  unit 
power  would  lead  to  wrong  results  ;  such  a  comparison  would  be 
correct  for  locomotives  built  for  the  same  duty  only. 


T&ble  I. — Coefficient  of  UiiUsation, 

Fig. 

Type. 

System. 

Z  in  kg.  per  H.P. 

No.  of  speed  steps. 

(i 

CTcarless,  coupling-rod  drive  

Three-phase,  3  000  V 

30 
40 
42 

43 

.-).-, 
5(5 

4 

One-phase,  15  000  V 

''I 

.3 

Geared,  twin-motor  quill  drive    

ij 

O 

Gearless,  motor-axle  drive 

Continuous  current   3  000  V 

^ 

1 

(icared  motors  with  tram  suspension  

Continuous  current,  3  000  V    .  . 

3 

4 

8|ilit-i3hase  (one  to  three  ph.ase)    

•> 

Table  11. — Data  of  Recent  American  and  European  Electric  Locomotives. 


Railway  

Manufact urer    

Weight  of  electrical  part    

Weight  of  mechanical  part 

Total  weight 

Adhesive  weight  

Weight  psr  driving  axle   

Non-spring-bome  weight  per  driving  axle    

Total  wheel  ba.se    

Fixed  wheel  base  of  driving  axles     

Diameter  of  driving  wheels    

Maximum  drawbar  pull   ,. 

Draw-bar  pull  on  one  hour's  rating    

Draw-bar  puti  on  continuous  rating 

Horse-power  at  periphery  on  one  hour's  rating   

Horse-power  periphery  on  continuous  rating    

No rnial  speed 

Maximum  speed     

Coefficient  of  friction  (with  draw-bar  indl  on  one-hour 

rating)   

Ciear  ratio   

Virtual  power  on  one-hour's  rating  L„  

Weight  reduced  to  axle  load  of  18  tons  C 

CoetHcient  of  utilisation  Z  on  one-hour  rating      

Weight  per  H.P.  on  one-hour's  rating   

System  

No.  of  motors 

Economic  speed  steps 


Ch.-M. 

G.E.C. 

112 

149 

261 

204 

25-5 

7-4 

31-29 

3-2 

1  320 

60  000 

3S  of  10 

32  200 

3  667 

3  215 

25 

54 

1/5 

4-56 

5  750 

320 

55 

71 

C.C. 


Ch.-M. 
G.E.C. 
106 
134 
240 
208 
17-3 
4-35 
20-42 
4-19 
1  117 
30  000 
20  800 
19  OOll 
3  430 
3  250 
44-3-45-7 
100 

1/10 

5  .600 

240 

43 

70 

C.C. 

12 

8 


Ch.-M. 

West. 
120 
130 
250 
151 
25 
33 

24-15 
5-078 

1  730 
.">0  000 

:!()  000 

22  :i(IO 

4  200 

3  40lt 

38-42 

105 

1/5 

3-70 

7  350 

310 

42 

60 

C.C. 

12 

9 


Penn. 

West. 

128 

90 

218 

1811 

30 

3-7 

19-48 

4-064 

1  829 

60  000 

39  600 

4  800 

33 
33 

1/5 
5-14 
4  800 
270 
56 
45 
I  to  3  i)h. 
4 
2 


Swiss. 

Oerlikon. 

50-4 

71-6 

128 

104 
17-18 

3-0 
16-5 

4-7 

1  350 
24  000 
17  000 
13  100 

2  200 
1  700 

35 
65 

1/6 
4-03 

3  150 
128 

40 

58 

1  i)h. 

4 

21 


Italian. 
OeiliUon. 
42-7 
49-3 

92 

.54 

18 

.3-3 

10-6 

3-6 

1  630 
12  000 

9  500 

2  640 


100 

1/6 

3  i'(JO 

92 

30 

35 

3  ph. 

2 

4 


Tons. 


Metres. 

aim. 

Kg. 


H.P. 
Km./hr.  / 


H.P. 

Tons. 

Kg./H.P. 

Ksr. 
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In  addition  to  its  power,  the  weight  of  a  locomotive  depends 
on  the  sjjeed  range,  since  high-speed  motors  are  smaller  than  low- 
speed  motors.  The  higher  the  top  speed,  the  lower  is  the  speed  of 
rotation  corresponding  to  the  normal  speed  or  power,  and  the  worse 
wU  be  the  utilisation  of  the  motor.  For  this  reason  the  two-pole 
axle-type  of  motor  of  the  G.E.C.  only  becomes  feasible  for  express 
locomotives  with  small  driving  wheels  (1  117  mm.  diameter  for 
speeds  up  to  100  km.  per  hoiu'). 

Let  i,,=the  vu'tual  jjower  of  the  electrical  part. 

a;=part  of  weight  of  electrical  equipment  due  to  motors. 

i;,„=maxiraum  speed  of  locomotive. 

t;„=normal  speed  of  locomotive  (for  normal  power  L). 

The  coefficient  of  utilisation  is  then  found  from 

v„, 
L'„=L-x 

v„ 

for  the  motors. 

L'\^L(l-x) 

for  the  remaining  electrical  equipment,  whence 


L',.+L-',=l(—x+(1-o.-) 


For  the  different  systems,  x  varies  fi'om  0-35  to  0-65.     Taking  as 
an  average  value  x=0-5,  then 


then 


+  1 


2  Vf.. 

When  v,^=v„,       then      L,=L, 

v,„=l-5v„     „        L,=1-25L, 

t'„.=2v„         „        L,  =  1-5L, 

that  is  to  say,  for  these  speed  ranges,  the  virtual  power  L,.  will  be 
equal  to,  25  per  cent,  greater  than,  or  50  per  cent,  greater  than  tha 
actual  power  L.  This  virtual  power,  however,  cannot  be  taken  in 
direct  connection  with  the  weight  of  the  locomotive,  since  the  axle 
loads  are  miequal.  The  locomotive  weights  must  be  first  reduced 
to  the  same  weight  per  axle,  and  this  has  been  estimated  for  the 
customary  Em-ojiean  loading  of  17  to.  18  tons.  The  coefficient  of 
utihsation  is  then 

-I- 


Where  0„  is  the  locomotive  weight  reduced  to  17-18  tons  per  axle. 
These  coefficients  for  the  locomotives  discussed  are  given  in  Table  I. 

From  the  ser\'ice  standpoint,  credit  must  also  be  given  for  the 
number  of  economical  sjjeed  steps.  In  this  resi)ect,  the  single-phase 
locomotive  in  Fig.  5  is  far  and  away  the   best.     It  possesses  not 


Fig.  5. — Goons  LocoMOTrvE,  Type  IC+Cl,  of  the  Oeelikon.Com- 

P.iNY,  FOB  THE  St.  GoTHARD  LiNE    OF    THE    SwiSS  FEDERAL  RAILWAYS. 

only  a  wide  range  of  economic  sjieed  control,  but  also  economic 
starting  (i.e.,  starting  without  resistance).  In  the  case  of  the  con- 
tinuous-current locomotives,  part  of  the  speed  control  is  obtained  by 
weakening  the  field,  which  means  a  larger  armature  cmrent  for  a 
given  drawbar  pull  at  the  higher  speed. 

With  regard  to  regeneration,  the  three-phase  types  in  Figs.  4  and  6 
are  the  best,  in  so  far  as  this  is  automatic,  but  at  hj^jer-synchronous 


Fig.  6.- 


-ExpRESs  Locomotive,  Type  2C2,  of  the  Oerlikox  Com- 
pany, FOR  THE  Italian  State  Hallways. 


speeds  only.  The  Oerhkon  system  used  on  the  single-phase  loco- 
motive in  Fig.  5 satisfies  all  demands,  but  hke  the  three-phase  types, 
the  power-factor  suffers  during  braking.  The  regenerative  braking 
methods  in  the  types  in  Figs.  1  to  3  are  also  electrically  complete, 
but  lack  simplicity,  range  and  general  safety. 

In  Table  II.  other  particulars  of  the  electric  equipments  are  given  ; 
in  certain  of  tlie  items,  assumptions  had  to  be  made. 


Institution   of   Electrical   Engineers. 

A  Wide  Discussion  on  Tariffs. 


A  fair  attendance  celebrated  the  Papers  on  "  Multi-Part  Tariffs 
for  Domestic  Electricity  Suj^ply,"  by  Mr.  J.  W.  Beauchamp  ;  and 
on  "  Electric  Supply :  Present  Conditions  and  the  Hopkinson 
Principles,"  by  Mr.  J.  R.  Blatkie,  which  were  read  before  the  Insti- 
tution of  Electrical  Engineers  on  April  28th.  The  discussion  on  the 
two  Papers,  of  which  abstracts  were  given  in  our  last  issue,  was 
adjourned  to  May  5th,  and,we  give  an  account  of  the  remarks  of  both 
sets  of  speakers  below. 

The  President,  in  his  preliminary  remarks,  supposed  that  Mr. 
Blaikie  was  trying  to  convince  himself  that  it  was  both  proper  and 
profitable  to  charge  aU  classes  of  consumers  as  low  rates  as  possible. 
In  this  comiection  Mr.  Blaikie's  methods  for  discovering  fundamental 
constants  were  novel  and  worth  deep  consideration.  At  the  same 
time  he  was  not  at  all  sure  that  the  division  of  consumers  into  six- 
and  seven-day  classes  was  perfectly  accurate,  as  it  disregarded  all 
questions  of  the  use  of  the  electricity  which  were  as  im- 
portant as  when  it  was  used.  The  adoption  of  Mr.  Beauchamp's 
arguments  should  do  much  to  get  the  electric  light  into  new  dwelhngs. 
Tariffs  for  domestic  loads  must  be  given  the  fullest  consideration, 
both  from  the  technical  and  legislative  points  of  view. 

Necessary  Improvements  in  the  M.D.  Sy'stem. 
Mr.  Arthur  Wright,  who  we  were  glad  to  see  once  again  speaking 
at  the  Institution,  showed  himself  as  being  among  that  small  band 
of  inventors  who  reahse  their  invention  can  be  improved.  It  was 
commercially  impossible,  he  pointed  out,  to  measiue  the  demands  on 
the  investment  of  the  intermittently  used  electrical  apphances  whose 
diversity  factor  entitled  them  to  a  high  load  factor  ra'«.  Rebates 
must  be  granted  in  proportion  to  the  total  consumption,  an  adequate 


service  charge  must  be  made,  M'hile  to  make  the  running  charges 
the  main  sourc*  of  profit  necessitated  a  power  factor  clause  based 
on  the  killivolt-ampere  demands  and  not  on  the  average  power 
factor.  The  Hopkinson  system  modified  in  these  ways  would  still 
be  the  best  and  most  equitable  basis  for  tariffs.  For  electricity 
supply  a  tariff  based  on  a  reasonable  profit  was  better  than  one  based 
on  what  the  market  would  bear,  notwithstanding  ordinary  trading 
principles.  As  regards  cost  of  supply  it  was  difficult  to  ascertain  the 
cost  of  energy  at  the  end  of  feeders  or  at  sub-station  si\itchboards. 
Means  were  therefore  required  for  allocating  the  demand  and  the 
service  costs  among  the  various  consumers.  He  did  not  think  that 
the  development  of  electricity  supply  had  been  retarded  by  com- 
phcated  tariffs,  and  he  did  not  agree  with  Jlr.  Blaikie  that  jiresent- 
day  fixed  charges  were  a  smaller  proportion  of  the  total  cost  than  in 
pre-war  days.  Turning  to  the  future,  shortage  of  capital  and  high 
rates  of  interest  would  be  as  much  an  obstacle  to  developme'nt  as 
shortage  of  coal.  Until  the  industry  was  alloM'cd  to  earn  a  rate  of 
interest  about  equal  to  double  the  Bank  rate,  and  to  have  a  teniu-e  on 
ordinary  business  hnes,  capital  would  be  difficult  to  obtain.  He 
did  not  see  the  idea  of  Jfr.  Blaikie's  six-  and  seven-day  grouping 
imless  it  was  to  get  two  flat  rates.  T?he  coiTectness  of  Mr.  Beau- 
champ's  conclusions  were  emphasised  by  the  enormous  development 
of  electric  cooking  in  America  owng  to  the  breaking  away  from  the 
old  standard  pressme  regulations.  Automatic  thermostatic  control 
allowing  a  varying  pressure  was  essential.  To  supply  electricity 
for  cooking  was  expensive,  because  in  the  winter  it  came  oil  the  peak. 
Altogether  an  excursion  into  the  finance  of  electricity  supply 
generally  rather  than  of  tariff's  in  particular,  an  exclusion  which  was 
perhaps  encouraged  by  the  suggestiveness  of  the  two  Papers. 
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How  TO  Devku)!'  thk  Cookixg  Load. 
In  contradistinction  to  Mr.  Arthur  Wright,  Mr.  H.  V\'.  C'OUZEKS 
thought  tliat  the  cooking  (Icni.Ttid  w.i.s  one  to  bi'  encouraged  by 
allowing  it  a  tarill  which  would  apival  to  tlie  ordinary  consumer. 
I'p  to  now  most  of  the  cooking  devclopnient  had  been  done  by  the 
manufacturers  with  tlie  supply  station  engineers  as  mildly  interested 
spL'ctators.  What  could  be  done  in  the  way  of  dcvelo])ing  the 
<i>nking  load  was  shown  by  the  work  of  the  Brom])ton  &  Kensington 
Company,  where  2  000  kW  of  cooking  load  had  been  obtained  during 
the  ])ast  12  year.s  with  a  summer  ])cak  load  only  .500  kW  higher  than 
when  tliis  develo])ment  began  in  spite  of  an  additional  500  kW  for 
power,  so  that  ])robably  oidy  about  half  the  increase  was  due 
to  cooking.  The  li.\ed  charge  should  not  be  too  high  to 
frighten  tlie  consumer  and  its  intelligibility  was  an  impor- 
tant point.  A  tarill  on  a  basis  of  £30  annual  charge  plus  2d. 
a  luiit,  which  Avas  mentioned  in  the  schedule  of  charges  of  a 
London  council,  included  in  addition  to  a  number  of  other  compU- 
catioiis  30  per  cent,  of  tho  wattage  of  the  lamps  installed  as  a  basis. 
This  was  quite  unintelligible  to  the  ordinary  consumer.  The 
mains  cjuestion  was  not  so  difficult  as  some  pcoijle  imagined.  But 
where  the  system  of  distribution  was  direct  current  the  possibihty  of 
a  change-over  to  alternating  current  would  have  to  I)e  faced. 

A  Solution  of  Small  Undertakings'  DirnctrLTiES. 

-Mr.  P.  D.  TucKETT  welcomed  Mr.  Beauchamp's  suggestions  as 
a  solution  of  the  difficulties  of  small  undertakings.  A  tiat  rate  was 
too  generous  to  some  consunu^rs  and  not  generous  enough  to  others, 
while  with  an  adequate  fixed  charge  and  a  low  unit  charge  both 
classes  would  assist  in  overcoming  the  miserable  thinness  of  the 
electricity  supply  business.  In  futuie  there  must  either  be  a  com- 
pulsory multi-part  tariff  or  a  much  higher  maximum  rate,  and  future 
charges  must  be  based  on  future  and  not  on  past  capital  expen- 
diture. It  was  doidjtful  whether  the  heating  gave  a  better  load 
factor  than  the  lighting,  or  whether  any  undertaking  was  well  off 
with  a  heating  load  at  2d.  a 'unit  which  coincided  with  a  lighting 
load  at  8d.  per  unit. 

"Too  Cheap"  Electricity. 

Mr.  F.  W.  Purse,  who  spoke  with  his  usual  air  of  enthu- 
siasm, saw  in  Mr.  Beauchamp's  suggestion  for  dealing  with 
blocks  of  loads,  the  difficulty  that  one  consumer  would  object  to 
paying  more  than  his  neighbour  did.  This  difficulty  would  be 
greater  in  municipal  undertakings  owing  to  the  political  pressure 
that  coulil  be  brought  to  bear.  He  was  revolutionary  enough  to 
think  that  electricity  had  been  too  cheap  up  to  now.  The  apparatus 
was  not  all  that  it  should  be,  which  was  a  pity,  for  the  public 
would  pay  more  for  a  reliable  article  and  if  the  apparatus  was  reliable 
the  question  of  price  would  not  be  so  all  important.  The  lighting 
circuits  ought  to  be  separate  from  the  power  circuits  even  if  there  was 
only  one  meter.  A  charge  of  8d.  or  a  Is.  a  unit  for  lighting  was 
justifiable,  and  for  that  reason  he  did  not  see  why  Mr.  Blaikie's 
seven-day  consumers  should  have  a  lower  kilowatt  charge  than  the 
six-day  consumers,  because  any  load  that  came  on  the  peak  should 
be  charged  at  a  higher  rate  than  a  load  which  did  not  come  on  the 
peak.  Shop  lighting  was  an  absolutely  disastrous  load,  while  it  was 
anomalous  to  charge  8d.  for  power  and  Id.  for  heating. 

Price  and  Demand. 

Mr.  E.  W.  Cowan  very  rightly  congratulated  himself  on  the  fact 
that  the  electrical  industry  was  now  endeavouring  to  bring  itself 
into  line  with  other  industries  and  to  adapt  its  prices  to  market 
conditions.  All  the  business  of  the  world  was  done  on  these  lines. 
Though  it  was  important  to  know  the  approximate  cost  to  individual 
consumers  this  should  only  be  treated  as  an  influence  and  not  as  a 
determining  factor  in  fixing  prices.  It  ought  to  be  laid  down  that  no 
consumer  or  group  of  consumers  should  be  charged  a  low  rate  at  the 
expense  of  the  others.  Mr.  Blaikie's  reference  to  the  application  of 
profits  to  the  relief  of  rates  surprised  him  and  was  inconsistent  with 
the  rest  of  the  Paper,  but  it  had  not  surprised  him  as  much  as  the 
suggestion  that  we  might  be  suffering  from  too  cheap  coal.  He 
could  not  agree  with  Mr.  Beauchamp's  statement  that  in  many 
places  consumers  who  paid  less  than  £5  per  annum  were  a  loss  to 
the  undertaking.  It  was  as  well  to  realise  that  pjice-making  could 
not  be  treated  as  a  precise  science,  and  it  would  be  more  accurate  to 
regard  it  as  partly  a  science  and  partly  an  art. 

>Ir.  W.  J.  MiNTON  was  relieved  to  hear  that  meter  engineers  were 
still  needed.     And  the  meeting  was  then  adjourned  for  a  week. 

Tariffs  and  "  Summer  "  Weather. 
The  discussion  on  these  two  Papers  was  resumed  at  the 
Institution  on  Thursday,  May  5th,  before  a  very  meagie 
audience.  In  the  ordinary  course  we  should  ascribe  this  lack 
of  interest  in  a  very  important  subject  to  the  increasing  length 
of    the    days    and    the    call    of   the   tennis    lawn,    but  with    the 


northcriy  winds  we  have  been  "enjoying"  recently,  when  it  it 
certainly  more  comfortable  to  be  indoors  than  out,  we  must  suppose 
it  was  due  to  the  meeting-curve  reaching  saturation  or  to  an  anxiety 
about  the  last  train  home. 

The  meeting  opened  by  Mi:  Blaikie  producing  a  table  showing 
the  serious  increa.se  in  the  9oal  consumption  during  the  past  year 
for  a  relatively  small  increase  in  units  generated.  If  the  units 
consumed  were  divided  into  six-  and  seven-day  groups  there  was  an 
increase  in  the  fuel  consumed  per  unit  in  the  seven-day  group,  and 
a  larger  drop  in  the  six-day  group.  When  the  seven-day  group  was 
reduced  there  was  a  correspondingly  large  reduction  in  the  coal  bdls. 

The  Unit  an  Unsatisfactory  Basis. 

Mr.  Beauohamp  then  read  a  letter  from  Col.  W.  A.  \  ignoles, 
pointing  out  that  for  lighting  purposes  the  unit  of  electricity  was 
an  unsatisfactory  basis  for  charging.  In  Ciinisby  it  was  found  that 
unless  a  consumer  took  a  100  units  i)er  annum  he  was  not  profitable 
to  the  undertaking.  But  in  1920  23.")  consumers,  or  9  per  cent,  of 
the  total,  had  used  less  than  a  100  units  each,  while  out  of  131 
consecutive  consumers  in  a  main  street  .'51,  or  39  per  cent.,  had  used 
less  than  was  necessary  to  cover  their  fixed  and  standing  charges. 
The  cost  of  supplying  the  consumer  using  light  for  100  liours  and 
consuming  2.50  units  was  Is.  6d.  a  unit.  It  was  therefore  quite 
impcssiblc  to  fix  any  rate  per  unit  that  would  be  fair  to  all  classes  of 
consumer,  and  the  employment  of  a  two-part  tariff  seemed  the  only 
way  out  of  the  difficulty. 

The  Small  Consumer  Problem. 

Mr.  A.  N.  Rye  also  dealt  with  the  difficulty  of  obtaining  a  satis- 
factory revenue  from  the  small  consumer.  The  generating  costs  were 
trifling  compared  Avith  the  capital  cost  in  the  ease  of  the  small 
consumer.  In  pre-war  days  it  had  been  possible  to  establish  a  two- 
part  traffic  which  paid,  and  was  also  attractive  in  comi)arison  with 
the  flat  rate,  but  inadequate  maximum  prices  had  killed  that.  For 
the  inadequacy  of  the  maximum  price  had  the  effect  of  making 
the  better  consumer  pay  the  losses  on  that  large  block,  of  con- 
sumers who  remained  on'the  maximum  flat  rate  price,  because  there 
was  no  power  to  compel  them  to  use  the  two-part  tariff.  He 
instanced  the  case  of  a  consumer  who  in  1905  took  10  000  units, 
and  in  1920  not  5  000  units,  owing  to  the  combined  effect  of  metal 
filament  lamps,  the  Summer  Time  Act  and  shorter  shop  hours.  It 
was  important  that  tariffs  for  small  consumers  should  be  considered 
more  in  regard  to  the  total  money  received  per  consumer  than  to  the 
price  per  unit. 

"  Peaks  "  and  the  Cooking  Load. 

Mr.  W.  A.  GiLLOTT  said  that  any  tariff  worthy  of  the  name  should 
give  a  satisfactory  return,  encourage  the  increased  use  of  electricity 
for  all  purposes,  be  attractive  to  the  consumer  and  be  simple  tc 
understand.  Of  these  conditions  the  last  was  the  most  difficult  to 
achieve.  With  regard  to  the  cooking  load  he  had  been  much  struck 
by  the  load  curves  of  a  London  gas  company,  showing  the  enormous 
height  of  the  peak  on  Sunday  compared  with  week  days.  The  Sun 
day  output  was  practically  equal  to  that  on  weekdays,  but  on  week 
days  the  period  over  which  the  load  spread  was  10  to  11  hours,  while 
on' Sunday  it  all  fell  between  10.30  a.m.  and  2.30  p.m.  In  New- 
castle experience  had  shown  the  desirability  of  regulating  the  fixed 
charge  in  accordance  with  the  consumption  of  the  consumer,  and 
the  average  watts  per  lamjiholder  had  been  found  in  practice  a 
good  basis  in  this  respect.  The  fixed  charge  thus  equalled  the 
average  previous  year's  lighting  con-sumption,  so  that  with  a  running 
charge  of  Jd.  per  unit  the  consumer  paid  the  same  as  in  the  previous 
year^with  a  flat  rate  of  3Jd.  It  was  only,  therefore,  on  the  extra 
consumption  that  he  benefited  from  the  lower  rates,  and  it  was  tliit; 
extra  that  the  supply  companies  wanted.  The  result  of  this  taiifi 
was  that  about  12  000  kW  of  electric  cooking  were  now  installed  ir. 
Newcastle  without  any  noticeable  effect  on  the  peak.  In  his  om: 
house  he  had  about  20'kW  of  ap[)aratus  installed,  and  his  maximum 
demand  seldom  exceeded  4  kW  with  a  consumption  of  3  500  kAVh 
per  year  or  with  a  revenue  of  about  £30.  For  an  exactly  similai 
hou.se  next  door  the  revenue  was  not  more  than  £5,  while  the  difference 
in  the  two  capital  charges  was  so  small  as  to  be  hardly  worth  con- 
sideration. He  did  not  like  the  idea  of  a  higher  charge  per  unit  to 
compensate  for  liigher  capital  charges.  Selfridge  did  not  charge 
6d.  for  soap  in  his  new  shops,  and  4d.  in  his  old  shops,  but  3Jd.  in 
both  shops,  realising  that  that  was  the  only  way  to  increase  his 
output. 

A  Too-RiGiu  DmsioN. 

Mr.  W.  R.  Cooper  called  attention  to  the  great  convenience  of 
electrically  heated  water,  the  lack  of  which  often  meant  that 
consumers  did  not  employ  electrical  appliances  so  freely  as  they 
might.  There  were  many  advantages  in  the  two-part  tariff  that  it 
was  impossible  to  get  with  the  ordinary  tariff  if  the  running  charge 
was  made  low  enough.     There  was  the  further  advantage  that  the 


588 


THE  ELECTRICIAN. 


May  13,  1921. 


quarterly  charge  could  be  adjusted  as  required.  He  thought  that 
Sir.  Blaikie's  division  of  consumers  into  sis  day  and  seven  day  was 
too  rigid.  What,  for  instance,  would  happen  to  the  six-day 
consumer  who  worked  two  shifts.  On  the  other  hand,  there  were 
many  seven-day  loads  which  were  extremely  useful,  such  as  domestic 
heating  and  cooking,  street  lighting,  tramways  and  sewage  pumping. 
He  did  not  think  Mr.  Blaikie  could  justify  his  use  of  simultaneous 
equation,  and  he  was  not  at  all  sure  whether  the  accuracy  of  the 
figures  in  the  tables  was  not  spurious.  What  was  wanted  were  the 
actual  calculations  so  that  the  method  of  arriving  at  the  resiilts 
could  be  seen. 

A  Sound  Peinciple. 
Jlr.  J.  R.  Dick's  object  in  speaking  was  to  show  that  the  eleotrica' 
industry  was  not  under  a  specially  maUgnant  curse  in  regard  to 
standing  charges.  Fixed  charges  were  not  homogenous,  and  the 
only  sound  basis  was  therefore  to  subdivide  them  into  a  great  number 
of  categories  as  had  been  done  in  engineering  works.  Mr.  Blaikie 
had  perhaps  gone  too  far  in  putting  six-  and  seven-day  consumers 
into  two  distinct  categories,  but  the  principle  was  sound,  as  they 
should  become  more  and  more  analytical.  There  was  no  question 
that  the  standing  coal  should  be  allocated  in  different  proportions 
from  that  laid  down  by  Hopkinson,  while  rent,  rates  and  taxes 
would  probably  have  to  be  distributed  on  some  other  principle. 
He  was  therefore  inclined  to  think  that  Mr.  Blaikie  had  been  quite 
scientific  in  finding  diversity  in  the  midst,  of  uniformity,  each 
individual  being  dealt  with  in  his  own  category.  With  regard  to 
Mr.  Beauchamp's  anxiety  regarding  the  gradual  growth  of  the 
heating  and  cooking  load  and  its  effect  on  the  distribution  system, 
the  time  would  come  when  the  heating  and  cooking  load  "would 
completely  swamp  the  lighting  load  and  the  question  of  extensions 
of  the  distribiition  system  would  therefore  certainly  have  to  be 
faced  sooner  or  later.  Using  a  distribution  system  on  the  constant- 
current  principle  had  been  suggested  as  a  solution,  but  this,  of 
course,  would  not  be  applicable  to  the  lighting  load.  Even  so, 
however,  a  separate  network  might  be  the  cheapest  way  out  of  the 
difficulty. 

Fkom  the  BrrsiuEss  Point  of  View. 

Mr.  W.  L.  Madgen  thought  that  the  Electricity  Commissioners 
were  beginning  their  work  at  the  wrong  end.  They  should  first 
put  the  distribution  centres  into  a  more  healthy  condition,  as 
other\vise  it  would  be  many  years  before  some  undertakings  would  be 
worth  connecting  to  the  main  transmission  system.  In  many  of  the 
smaller  towns  the  best  electricity  consumers  were  already  connected 
to  the  mains  and  he  only  new  business  was  among  the  rest.  The 
consumer  who  paid  less  than  £5  a  year  was  a  loss?  and  the  only  way 
to  make  him  a  better-paying  proposition  was  some  two-part  tariff. 
Unfortunately,  the  Commissioners  showed  no  signs  of  approving 
the  raising  of  the  maximum  rate,  in  spite  of  the  fact  that  a  deputation 
headed  by  the  President  had  suggested  the  advisabihty  of  a  clause 
making  compulsory  this  method  of  charging  being  inserted  in  the 
Electricity  No.  2  Bill  "  which  was  now  pending  and  which  he  hoped 
would  continue  to  pend."  The  position  was  the  more  serious 
since  offices  and  private  houses  now  consumed  next  to  nothing  in  the 
summer  months,  while,  if  rumours  from  the  Continent  were  true, 
and  we  were  shortly  to  have  J-W  lamps,  it  would  be  fatal  for  many 
small  undertakings  if  they  could  not  have  some  method  of 
compulsory  two-part  charging. 

Meters  and  Other  Matters. 

Mr.  J.  C.  Elvy  thought  that  the  condition  of  the  meter  was  a 
point  that  should  receive  more  attention.  The  advantage  of  a 
large  meter  from  the  consumer's  point  of  view  was  that  he  got 
a  great  deal  of  his  light  for  nothing.  The  wide  use  of  meters 
necessitated  a  reserve  stock,  constant  maintenance,  and  periodical 
changing,  and  it  was  doubtful  whether  it  was  worth  it. 

Mr.  H.  JI.  Savers  thought  the  division  of  consumers  into  six- 
and  seven-day  groups  was  fairly  logical.  He  did  not  hke  the  idea 
of  putting  the  traction  supply  among  the  seven-day  consumers. 
In  fact,  traction  supply  should  be  given  at  a  lower  charge  than  any 
other  supply.  He  had  fomid  the  simultaneous  equation  method 
successful  in  arriving  at  the  ratio  of  standing  coal  to  unit  coal.  It 
was  crying  for  the  moon  to  try  and  establish  a  value-for -service 
charge  as  it  could  (not  be  enforced  by  anything  but  a  practical 
monopoly.  The  difficulty  in  the  way  of  extending  the  use  of  dom- 
estic electricity  was  the  cost  of  apparatus  and  installation.  Supply 
undertakings  would  never  get  a  large  number  of  domestic  con- 
sumers mitil  apparatus  was  given  free  or  hired  at  a  small  rental. 

"  Ready-to-Supply  "  Charge. 
Sir.  W.  B.  WooDHOUSE  pointed  out  that  as  by  law  undertakers 
were  bound  to  supply  electricity  they  should  also  be  entitled  to 
charge  for  being  ready  to  supply  it.     They  should  also  be  reUeved  from 


the  obligation  of  supplying  improfitable  customers  or,  alternatively, 
be  allowed  to  charge  a  tariff  which  gave  them  a  reasonable  return. 
For  this  reason  Mr.  Beauchamp's  Pa23er  was  timely,  and  he  hoped  that 
it  would  have  the  desired  effect. 

The  Political,  Spectre. 

The  President,  in  winding  up  the  discussion,  said  the  Papers 
were  a  step  on  the  way  from  the  flat  rate  to  multi-part  tariff'.  It 
was  futile  to  talk  of  multi-part  tariffs  except  from  the  i5oint  of  view 
of  crystaUising  the  opinion  of  the  whole  profession  and  industry  on 
the  question.  The  deputation  to  the  Electricity  Commissioners 
had  received  fair  words,  but  nothing  had  happened.  In  his  opinion 
the  delay  was  not  due  to  the  Commissioners,  but  to  pohtical  interests 
behind  them. 

The  Replies. 

Mr.  Blaikie,  in  reply  to  the  discussion,  said  that  it  was  quite 
possible  to  get  absurd  results  with  his  simultaneous  equations,  and 
they  were  only  valuable  if  they  would  stand  a  test  of  reconstructing 
the  coal  costs  for  four  years  in  succession.  The  same  results  could 
be  obtained  by  using  the  WiUans  law  for  each  imit  of  plant.  It  was 
probably  cheaper  to  run  a  I  000-kW  machine  Ught  in  the  way  criti- 
cised than  to  drop  back  on  small  reciprocating  sets.  Jlr.  Dick  had 
thought  he  was  wi'ong  in  assuming  that  the  present  relation  of 
capital  to  coal  cost  was  only  temporary.  This  was  true  in  under- 
takings which  had  a  large  amoimt  of  active  capital,  but  would  not 
apply  to  new  undertakings. 

Mr.  Beauchamp  said  that  seeing  how  many  people  agreed  with  the 
two-part  tariff's  there  was  no  reason  why  they  should  not  be  put 
into  practice  straightaway.  He  had  not  said  that  charging  on  the 
basis  of  cost  was  improix-r,  but  it  was  jiainful  to  sell  a  man  an  article 
that  he  appreciated  at  less  than  what  could  possibly  be  screwed 
out  of  him.  They  not  only  wanted  to  accumulate  money,  but  to 
attract  people  who  had  money  to  invest  it  in  the  industry.  The  one 
great  difficulty  in  front  of  them  wa,s.the  cost  of  detailed  distribu- 
tion. It  was  obvious  that  some  gigantic  distribution  work  would 
have  to  be  imdertaken,  and  the  best  thing  was  to  get  their  present 
consumers  to  subscribe  therefor  in  some  way  or  other. 


Daysohms   Lom'    Tension    Welder 
Regulatox*. 


The  conditions  present  in  an  alternating  current  chx-uit  when 
energy  is  being  taken  for  welding  ai-e  such  as  to  make  the  use  of 
some  means  of  Umiting  the  current  desirable.  In  our  issue  of  Novem- 
ber 7,  1919,  we  described  an  equipment  which  had  been  designed  by 
Messrs.  Daysohms,  Ltd.,  for  limiting  current  rushes  in  alternating 
current  circuits,  and  the  other  day  we  had  the  opportunity  of  seeing 
its  particular  adaptation  to  the  control  of  welders.  It  may  be  said 
that  the  chief  recommendation  of  the  regulator  hes  in  the  fact  that 
the  current  limiting  regulator  protects  one  welder  against  another, 
whereas  in  the  ordinary  way,  if  two  welders  out  of  three  working 
together  were  stopped,  the  third  would  get  too  much  current.  There 
is  also  the  question  of  protection  of  the  operator.  With  alternating 
current  of  80  to  110  V  unpleasant  shocks  are  not  unusual,  but  the 
danger  is  i-educed  considerably  when  the  voltage  is  liuuted  to  40  or 
60.  The  apparatus  is,  it  is  claimed,  also  more  portable  than  that 
used  in  any  other  alternating  current  sj'stem,  for  as  it  only  needs 
half  the  kVa  capacity  its  weight  is  much  less.  From  the  power 
supply  companies'  point  of  view  such  a  system  of  control  has  the 
important  feature  that  it  keeps  the  power  factor  of  the  sj'stem  as 
high  as  possible. 

Turning  to  the  apparatus  in  more  detail  it  may  be  said  that  for  the 
purpose  of  electric  arc  welding  it  is  not  necessary  that  the  current 
should  be  mechanically  regulated  through  its  whole  range.  To  enable 
an  arc  to  be  struck  and  subsequentlj'  drawn  out  'ndth  as  little  as  50  V 
on  open  circuit,  it  is  however  essential  that  for  an  instant,  when  the 
arc  is  being  struck,  there  should  be  very  little  choke  in  series.  As  soon 
as  the  arc  is  established  a  relatively  greater  choke  must  be  intro- 
duced to  stabilise  it,  and  keep  the  current  within  the  desired 
limits.  In  the  case  of  hand  operated  electrodes  it  is  impossible  to 
maintain  exact  current  and  volt  values  through  and  across  the  arc. 

Effect  of  Various  Factors. 

Under  the  same  electrical  conditions  the  average  values  of  these 
factors  will  vary  with  various  makes  of  electrodes,  various  thick- 
nesses of  work  with  the  same  electrode,  and  also  with  various  opera- 
tors doing  the  same  work  with  the  Same  type  of  electrode.  Also 
owing  to  the  unavoidable  variation  of  the  length  of  the  arc  due  to  the 
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hand  of  the  most  skilled  operator  and  a  bvdjbling  of  the  molten 
metal  and  slag  fonuiuf;  the  terminals  of  the  arc,  and  also  owing  to 
the  inherent  tendency  of  an  are  to  set  up  rapid  variations  of  its  own, 
the  instantaneovis  variations  of  the  volt  wave  across  the  arc  varies 
widely  from  the  impressed  volt  wave. 

IJapid  variations  of  the  \olt  wave  across  the  welding  are  of  1  /2  000th 
sec.  and  less  have  been  observed  with  an  oscillograj)h.  It  is  also 
impossible  for  an  operator  to  maintain  an  arc  and  read  an  ammeter 
at  tlie  same  time,  without  varying  the  current  he  is  taking  from  that 
he  would  be  taking  when  only  welding.  In  consequence  of  the  above 
facts  it  is  considered  (piite  unneecssaiy  to  install  either  a  voltmeter 
or  ammeter  provided  a  regulator  which  can  be  simply  and  contin- 
uously set  between  the  ma.\imum  and  minimum  current  values  is 
used.  Under  these  circumstances  the  weld  itself  is  the  best  indicator 
of  whether  the  correct  electric  values  are  being  employed. 


The  Multi-Part  Tariff  Problem. 


I 


View  of  the  DAVsorras  Kh:gulator  fuk  VVeldi.nc.  Work. 

In  the  Daysohms  low-tension  alternating-current  arc  welder  there 
is  one  adjustment  only,  j.e.,  the  hand  screw  shown  in  the  accompany- 
ing illustration.  A  fraction  of  a  turn  frees  the  screw  and  it  may 
then  be  slid  up  or  down  the  slot  and  clamped  at  any  point,  turning 
the  average  value  of  the  current  down  or  up  precisely  as  a  gas  stove 
may  be  turned  up  or  down. 

Construction  and  Operation. 

The  construction  and  operation  of  the  machine  is  as  follows  :  The 
electro-magnetic  portion  consists  of  a  stator  and  rotor  wound  as  a 
two-pole  machine,  the  stator  and  rotor  windings  are  connected  in 
series  with  one  another  and  comiectcd  in  series  with  the  arc.  There 
are  rather  moje  turns  on  one  member  than  on  the  other. 

In  one  position  of  the  rotor,  when  the  stator  and  rotor  coils  are 
all  in  one  plane,  the  choke  introduced  in  the  circuit  is  due  to  the 
difference  between  the  stator  and  rotor  windings,  and  is  quite  small. 
This  is  the  position  for  striking  the  arc.  When  current  flows  there 
is  a  torque  set  up  between  the  rotor  and  the  stator.  This  torque  is 
to  some  extent  counterbalanced  by  a  fixed  spring  and  the  speed  at 
which  the  rotor  can  turn  is  regulated  by  a  fixed  dash  pot. 

If  the  rotor  can  revolve  180  deg.  the  choke  increases  as  it  turns 
until  it  reaches  a  value  due  to  the  sum  of  the  turns  on  the  stator  and 
rotor  windings  and  the  current  and  volts  across  the  arc  are  reduced 
to  the  lowest  value,  the  amount  to  which  this  reduction  can  take 
place  is  set  by  the  jiosition  of  the  hand  screw.  This  hand  screw 
terminates  in  a  pin  projecting  into  the  case  against  which  an  arm 
fixed  to  the  rotor  shaft  can  engage.  The  position  of  the  pin  fixes  the 
angle  through  which  the  rotor  can  rotate,  and  therefore  the  amount 
to  wliich  the  current  will  be  reduced.     This  is  the  only  adjustment. 

On  striking  the  arc  a  rerj-  considerable  torque  is  set  up  between 
the  rotor  and  stator  and  the  rotor  would  deflect  so  rapidly  that 
there  would  not  be  time  to  volatihse  the  small  bit  of  electrode 
required  to  set  up  the  arc,  a  dash  pot  is,  therefore,  provided  to  con- 
trol the  speed  at  wliich  the  annature  deflects,  and  as  the  torque  at 
striking  is  the  same  irrespective  of  the  ultimate  current  the  regulator 
is  set  for,  the  dash  pot  is  set  and  does  not  require  any  regulation. 
This  dash  pot,  however,  plays  a  more  important  part  in  the  regu- 
lation. The  pistonis  provided  with  a  valve  so  that  it  retards  the  rotor 
in  one  direction  only,  and  it  is  free  to  return  as  rapidly  as  possible 
to  the  zero  position  under  the  pull  of  the  controlling  spring,  with  the 
result  that  when  the  arc  is  stnick  the  volts  across  it  are  reduced  at 
a  speed  controlled  by  the  dash  pot,  but,  if  owing  to  the  sputteiing 
of  the  arc  its  resistance  is  suddenly  raised,  tlie  rotor  can  drop  back 
and  raise  the  volts,  catching  it,  as  it  were,  before  it  goes  out. 


During  the  past  twelve  months  the  British  Electrical  Develop- 
ment Association  Joint  C'omiuttee  on  Tariffs  has  collected  a 
considerable  amount  of  (ividenee  and  opinion  on  the  question  of 
multi-part  tariffs  for  domestic  supply,  and  has  considered  in  detail 
the  difficulties  imdcr  which  many  electricity  supply  unilertakings, 
both  company  and  municipal,  are  labouring  at  the  ))reRent  time. 
As  a  result  of  all  this  work,  a  deputation  from  the  Committee  waited 
upon  the  Electricity  Commissioners  some  tinie  ago,  a  memoranda 
being  subsequently  prepared  and  sent  in  to  the  Commissioners  for 
their  consideration.  We  have  now  received  from  Jlr.  J.  W.  Beau. 
champ,  director  and  secretary  of  the  British  Electrical  Development 
Association,  a  copy  of  this  memoranda,  from  which  we  extract  the 
salient  points  b;'low. 

Ml  i.ti-Part  Tariffs  to  be  Lhoalised. 

The  main  object  of  the  deputation  was  to  ask  that  it  should  be 
made  lawful  for  tlie  Commissioners  to  grant  requests  from  electricity 
su])ply  undi'rtakings  to  enforce  systems  of  charging  which  should 
bring  in  sufficient  to  recoup  such  undertakings  for  the  expense  of 
being  "  ready  to  supply,"  and  in  addition  to  allow  them  to  charge 
for  the  energy  actually  used  by  consumers.  In  order  to  effect  this, 
a  draft  clause  for  insertion  in  the  Electricity  Bill  was  submitted. 

The  system  of  charging  contemplated  is,  of  course,  that  generally 
referred  to  as  the  multi-part  tariff,  and  is  already  in  fairly  extensive 
use  for  power  supply.  For  domestic  use,  the  fixed  or  first  charge, 
although  based  on  the  capacity  of  apparatus  installed,  is  often  con- 
veniently translated  into  other  simpler  terms,  such  as  the  size  of  the 
house,  its  rateable  value,  its  floor  space,  or  the  number  of  supply 
points,  all  characteristics  which  are  found  in  practice  to  bear  a 
reasonable  relation  to  the  fixed  expense  of  being  "'  ready  to  supply," 
while  at  the  same  time  they  are  of  such  a  character  as  to  appeal  to 
the  consumer's  sense  of  equity. 

The  Advantages  of  Multi-Part  Charging. 
The  memoranda  details  at  some  length  the  advantages  of  this 
method  of  charging  from  the  supplier's,  the  consumer's  and  the  indus- 
try's points  of  view.  To  the  supplier  the  method  gives  a  guaranteed 
return  from  each  consumer,  aft'ords  the  ability  to  offer  to  consumers 
electricity  at  a  flat  rate  per  imit  which  diminishes  with  the  hours  of 
use,  gives  relief  from  risk  of  energy  being  used  from  a  lower  rate 
circuit  for  purposes  which  are  chargeable  at  a  higher  rate,  and 
generally  encourages  the  consumer  to  use  appliances  which  tend  to 
lower  the  costs  of  generation  and  distribution.  To  the  consumer 
it  allows  a  supply  of  energy  for  all  purposes  from  one  meter  at  a 
single  rate  per  unit,  with  consequent  ability  to  use  apparatus  of  any 
kind,  simplifies  wuing,  while  the  small  consumer  knows  in  advance 
the  amoimt  of  the  jirincipal  item  in  his  supply  account.  To  the 
electrical  industry  generally,  multi-part  tariffs  will  have  the  advan- 
tage of  leading  to  an  extended  use  of  electricity,  resulting  in  an 
increased  demand  for  apparatus  and  installation  work,  and  a  sim- 
phfication  of  methods.  The  system  of  charging  by  various  flat  rates 
according  to  the  apparatus  for  which  the  supply  is  required  leads  to 
a  good  deal  of  the  supply  being  given  at  unduly  low  rates,  while  really 
extensive  use  is  discouraged  by  too  high  charges.  Under  the  two- 
part  tariff  these  disadvantages  cease,  and  the  customer  aiitomatieally 
secures  the  service  of  a  falling  curve  of  average  price,  which, to  agreat 
extent,  coincides  with  the  fall  in  the  curve  of  cost  of  supply. 

The  Minimum  Charge  Question. 
Although  large  increases  in  charging  per  imit  have  been  necessary 
in  recent  years,  yet  the  small  consumer  has  not  only  secured  an 
advantage,  but  the  expenditure  on  electricity  has  actually  been 
reduced  in  certain  ca.ses.  This  state  of  things  is  not  altered  by 
modifying  the  minimum  charge  arrangements,  for  merely  to  increase 
the  maximum  charges  at  present  in  force  would  not  meet  require- 
ments so  well  as  would  a  multi-part  tariff.  Experience  has 
shown,  howev-er,  that  there  are  difficulties  in  securing  the  general 
use  of  such  tariffs,  particularly  because  the  statutory  maxima 
for  ordinary  flat  rate  metered  supplies  are  not  fixed  high  enough 
as  to  make  the  advantages  of  a  combined  fixed  charge  and  a  low  rate 
for  energy  used  obvious.  This  difficidty  can  only  be  overcome  by 
propaganda,  and  if  it  is  considered  that  the  use  of  multi-part  tariffs 
must  remain  voluntary,  the  maximum  flat  rate  should  be  substan- 
tially increased  to  ensure  that  each  consumer  pays  sufficient  to 
justify  the  extension  and  development  of  the  business. 

ExtraordinjUiy  Variation  in  Charges. 
Attention  is  next  drawn  to  the  extraordinary  variation  of  charges 
in  various  districts,  and  the  oi)inion  is  expressed  that  unification 
schemes  for  large  areas  will  lead  the  pubUc  to  demand  more  uni- 
formity in  tariffs  than  exists  to-day.  This  difficulty  can  be  overcome 
so  far  as  the  domestic  load  is  concerned  by  the  use  of  multi-part 
svstems,  as  consumers  can  be  made  to  understand  that  the  rate  of 
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fix°d  charge  must  vary  considerably  in  relation  to  distance  along  the 
distributing  lines,  while  the  running  rate  per  unit  could  be  made 
uniform.  The  necessity  for  the  use  of  multi-imrt  tariffs  if  the 
development  of  electricity  supply  in  rural  areas  is  to  take  place  is 
also  emphasised. 

The  memoranda  concludes  by  pointing  out  that  under  existing 
conditions  many  electricity  undertakings  are  supplying  their  small 
lighting  consumers  at  a  loss,  whilst  the  statutory  obligation  which 
rests  upon  them  to  connect  further  consumers  of  "this  class  can  only 
result  in  their  incun-ing  a  still  heavier  loss,  to  the  prejudice  of  all  the 
consumers  and  to  the  detriment  of  the  industry  generally.  At 
present,  also,  the  extension  of  mains  is  being  earned  out  in  the  better- 
class  residential  areas  in  too  piecemeal  a  way,  in  spite  of  the  fact  that 
it  is  realised  that  the  most  economical  way  of  laying  down  a  distribu- 
tion network  is  to  put  in  ample  metal,  so  that  consumers  can  be  con- 
nected up  without  being  subjected  to  unnecessary  charges^  and 
suppUers  can  idtimately  obtain  the  highest  retm'n"  on  the  money 
expended.  It  is  contended  that  the  use  of  multi-part  taritf  system's 
would  help  to  .overcome  many  of  these  difficulties.  They  are  not 
difficult  to  explain  to  the  public,  and  in  practice  have  the  advantage 
of  enabhng  each  unit  to  be  sold  at  a  moderate  and  nearly  uniform 
price  to  the  different  classes  of  consumer. 


The  L,on^  Distance  Telephone  System 
of  the  United  Kingdom. 

^  A  discussion  of  Sir  Wm.  Xoble's  Paper  on  the  ^-  Long  Distance 
Telephone  System  of  the  United  Kingdom  "  recently  took  place 
before  the  Liverpool  sub-centre  of  the  Xorth-Western  Centre  of  the 
Institution  of  Electrical  Engineers.  An  abstract  of  the  Paper  was 
given  in  our  issue  of  March  20th. 

Mr.  A.  J.  Ea3Ies,  in  opening  the  discussion,  referred  to  early  Papers 
before  the  Institution  in  1896  on  telephone  exchanges  and  trunk 
systems.  Subsequent  developments  in  the  direction  of  a  common 
battery  and  automatic  exchanges  and  in  trimk  systems  had  been 
remarkable  up  to  1896.  Undergrovmd  sections  had  been  regarded 
as  comparatively  detrimental  to  clear  speaking,  yet  Sir  John  Gavey, 
in  liis  1896  Paper,  evidently  anticipated  progress  in  tlris  direction, 
as  he  drew  attention  to  pajjer  insulation.  Now  balanced  cables  with 
repeaters  were  considered  preferable  to  ahve  cables.  However,  there 
were  still  difficulties — e.g.,  in  determining  the  best  distribution  of 
loading.  In  the  London-Liverpool  cables,  75  circuits,  including 
phase  loss,  was  the  best  that  could  be  done  in  1916,  as  compared  -nith 
240,  in  the  same  size  duct,  in  the  London-Manchester  cable  in  1921. 
Alternatively,  104  pairs  for  telephone  and  56  pairs  for  telegraph 
circuits  could  be  provided  vrith  satisfactory  results.  Such  improve- 
ments should  relieve  difficulties  in  the  provision  of  local  exchange 
plant.  The  margin  for  exchange  line  extension  circuits  was  rather 
small  at  the  larger  centres. 

Advantages  of  the  Four-wiee  Repeater. 

Mr.  H.  H.  Harrison  said  the  Paper  was  a  valuable  record,  but 
did  not  afford  much  ground  for  controversial  discussion.  Among 
the  steps  leading  to  the  present  stage  of  efficiency  reference  might, 
be  made  to  the  early  use  of  Edison's  duplex  system,  the  invention 
of  the  double  amplifier  type  of  rejjeater,  and  the  design  of  a  network 
N  of  conden.sers  and  resistances  to  behave  externally  in  the  same  way 
as  a  line  with  distributed  constants.  This  made  possible  balancing 
networks  and  frequency  band  filters.  The  four-wire  repeater 
method,  though  at  first  sight  an  imeconomical  solution,  enabled  the 
weight  of  conductors  to  be  greatly  reduced  by  introducing  repeater 
stations  on  route,  and  facilitated  the  use  of  new  methods  of  multiple 
telephony.  Carrier  current  multiplex  telephony  was  not  new  in 
principle  ;  it  was  indicated  in  the  work  of  Hutin  and  Le  Blanc  in 
1897,  and  by  Cornelius  D.  Ehret.  But  none  of  these  earher  workers 
put  their  ideas  to  the  test,  possibly  owing  to  the  lack  of  a  high- 
frequency  galvanometer.  Multiplex  telephony  and  telegraphy  were 
still  far  from  general  adoption  in  Europe,  owing  to  the  high  losses 
in  undergi-ound  cables.  Carrier  current  transmission  gave  an 
absolutely  silent  line.  Loading  had  revolutionised  telephone  trans- 
,  mission,  and  could  itself  be  jjartially  dispensed  with  by  the  use  of  the 
valve  amplifier.  The  valve,  in  turn,  might  ultimately  be  replaced 
by  a  mechanical  rotary  amphfier. 

Prof.  E.  W.  Marchant  recalled  some  personal  experiences  of  the 
blizzard  in  1916  and  the  havoc  it  wrought  among  telegraph  wires 
in  the  Midlands.  It  was  amazing  that  the  Post  Office  did  so  well, 
and  this  was  due  entirely  to  the  telephonic  cables  available.  The 
appUoation  of  the  thermionic  valve  had  great  possibilities,  and  it 
■was  surprising  that  Mr.  Harrison  contemplated  its  possi')le  replace- 
ment  by  the  rotary  amphfier.  The  latter  seemed  to  him  inevitably 
less  efficient.     The  wtred-wireless  system  seemed  the   best  way  of 


effecting  multiplex  telephony.  The  silence  was  due  to  the  accui-ate 
tuning,  but  he  supposed  it  could  not  be  used  on  an  undergroimd  line. 
Yet  apparently  speech  between  Xew  York  and  San  Franc'sco  was 
partly  carried  out  in  this  way.  One  would  anticipate  that  the  heavy 
charging  currents  would  make  it  impossible  in  such  circumstances. 
Mr.  W.  HoLTTirM  said  that  the  Pa])er  was  very  opportune.  He 
inquired  ^^•hether  the  Post  Office  had  determined  the  most  economical 
combination  of  size  of  conductor,  weight  of  loading  and  spacing  of 
rep?ateis  in  order  to  give  the  cheap'st  transmission  line.  Would 
such  a  combination  hold  good  for  any  distance  of  transm'ssion  ? 
There  were  transmission  lines  in  America  with  22  repeating  points. 
Did  this  occasion  any  noticeable  d-stortion,  and  was  there  any 
practical  Umit  to  the  number  of  repeaters  ?  Woulel  a  loaded  and 
rep?atered  line  give  speech  equal  to  one  of  similar  length  that  was 
loaded  only  ?  It  was  a  question  whether  wire  el- wireless  was 
really  imi^racticable  on  special  undergromid  cables. 

Cabling  Tendencies. 

Mr.  F.  Mercer  remarked  that  the  tendency  was  to  lay  cables 
with  a  large  number  of  circuits.  A  breakdown  on  such  cables 
was  serious  unless  the  traffic  could  be  diverted.  If  the  cable  broke 
domi  the  aerial  lines  could  not  cop?  with  the  situation.  The  only 
remedy  was  to  provide  one  or  two  extra  cable  channels.  It  seemed 
wiser  to  avoid  cables  containing  a  very  large  numb?r  of  circuits. 
Loading  coulel  riot  b?  replaced  by  rcp?aters  for  some  time — i.e., 
unt-1  the  weight  of  conductor  became  so  small  that  a  limit  for 
mechanical  reasons  was  attained.  JIuch  work  could  be  done  to 
render  balancing  a  simpler  and  cheaper  process.  Balancing  might 
bs  effected  on  long  sections  of  cable  containing  several  loading 
coils — even  by  interconnecting  the  circuits  of  a  "  quad,"  with 
suitable  condensers,  inductances  anel  resistances.  Post  Office 
engineers  did  not  anticipate  the  general  adoption  of  high  frequency 
telephony  for  some  time,  as  it  would  profoundly  affect  transmission 
schemes.  It  would  b?  noted  that  (1)  loading,  unless  continuous, 
would  be  uneconomical,  owing  to  the  large  number  of  loading 
points  required  ;  (2)  the  numb?r  of  rejjeating  stations  would  have 
to  be  largely  increased  to  make  up  for  lack  of  loading  and  extra 
losses  involved  in  high  frequency  currents  ;  and  (3)  the  tendency  to 
interference  between  neighbouring  circuits  would  be  much  greater 
than  with  ordinary  speed  circuits. 

Mr,  A.  J.  Pr.\tt  remarked  that  the  use  of  repeaters  on  con- 
ductors weighing  not  more  than  40  lb.  per  mile  would  reduce  the 
numbsr  of  long  distance  cables  required  in  a  given  period.  Large 
emelerground  chambers  would,  however,  be  needed  to  accommodate 
loaeling  coil  pots,  anel  as  the  underground  system  developeel  it 
would  become  increasingly  elifticult  to  secure  suitable  sites  for 
manholes.  It  would  be  interesting  if  the  lecturer  would  give  some 
information  on  the  possible  application  of  continuously  loaded 
cables  to  land  lines,  especially  in  view  of  progress  in  the  manu- 
facture of  such  cables.  Mr.  Pratt  also  referred  to  the  modern 
methods  of  securing  balancing,  much  of  the  work  being  done  on 
the  road,  and  inquiieel  what  progi'ess  had  been  made  by  manu- 
facturers in  balancing  lengths  of  cables  in  their  works  during 
manufacture. 


Engineering  Conference,  1921. 

We  understand  from  the  Institution  of  Ctwl  Engineers  that 
arrangements  have  been  made  to  continue  the  series  of  engineering 
conferences  which  were  interrupted  by  the  rebuilding  of  the 
Institution  premises  and  the  war. 

The  conference  this  year  will  be  held  on  Wednesday,  Thursday 
and  Friday,  the  29th  and  30th  Jime  and  the  1st  July — the  mornings 
of  those  days  being  given  to  discussions  upon  selected  topics,  and  the 
afternoons  to  visits  to  engineering  works. 

For  the  purpose  of  the  meetings,  the  Conference  Mill  he  divided 
into  seven  sections  :  (I.)  Railways,  Roads,  Bridges  and  Tuimels  ; 
(II.)  Harbours,  Docks,  Rivers  and  Canals;  (HI.)  Machinery; 
(IV.)  Mining  and  Metallurgical  Processes;  (V.)  Shipbuilding; 
(VI.)  Waterworks,  Sewerage  and  Gasworks  ;  (VII.)  Electricity 
Works  and  Power  Transmission.  The  topics  to  be  discussed  at  the 
meetings  of  each  section  will  shoitly  Ix"  notified,  and  it  is  intended 
that  prints  of  the  Notes  introducing  the  several  subjects  shall  be 
made  available  before  the  date  of  the  Conference.  The  complete 
programme,  including  the  hst  of  visits  to  works,  will,  it  is  hoped,  be 
also  reaely  for  issue  early  in  June. 

The  twenty-seventh  James  Forrest  Lecture  will  be  deUvered  by 
Sir  George  T.  Beilby,  F.R.S.,  Assoc. Inst. C.E.,  on  the  afternoon  or 
evening  of  Tuesday,  the  28th  June — this  date  ha\ing  been  arranged 
especially  for  the  convenience  of  members  who  may  come  from  a 
distance  to  attend  the' conference.  After  the  lecture,  the  President 
of  the  Institution  will  receive  the  members  in  the  library. 
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Iiicori)orali'<l    Municipal    ll^lectrical 
Association. 


The  following  preliminary  arrangenicnts  Imvi'  lecn  mmlc  feu  the 
twonty-sixtli  Annual  Convention  of  the  Iiu<ii]ioiat<cl  iMuni(ii)al 
Klec'trical  Associalioii  whiili  is  to  bo  held  at  Dundee  from  Monday. 
June  l;),  to  Friday,  .lune  17.  'I'he  headi|Uarters  of  the  Convention 
"ill  he  at  the  Grand  Hotel.  St.  .\n<lreHs. 

(1n  Mondiii/.  Badi^es  will  he  i.<sued  at  ih'adipuirlers  in  exehanj;!' 
for  signed  registration  eards. 

On  TtieMliiji,  at  9.. SO  a.n\.,  the  Convention  will  he  opened  at  the 
Vietoria  Art  Galleries,  and  the  Lord  Provost  of  Dundee  (Bailie  Alex. 
Spence)  will  extend  a  weleome  to  the  Association.  An  address  by 
Major  H.  liiehardson.  O.B.E.,  M.C.,  (president  of  the  Assoeiation 
and  General  Manager  and  Kngineer  of  the  Dundee  Electricity  .Suj)])ly 
Department)  will  follow,  and  a  Paper  by  Mr.  E.  Cross  (Hotherluim 
Electricity  Department)  and  Mr.  C.  \V.  Charleswoith  (Wolverhamp- 
ton Electricity  Department)  on  "  I'inancial  and  Business  Aspects 
of  Electricity  .Supi)ly.""  will  be  leail. 

At  l.:!0  p.m.  there  will  be  a  luncheon  at  the  .\lberl  Hall,  Dundee, 
by  invitation  of  the  Electricity  Committee  of  the  Dundee  Corpora- 
tion. 

At  '2A'i  p.m.  a  visit  will  be  paid  to  the  works  of  Messrs.  James 
Keiller  &  .'^ons,  Ltd..  and  the  Corporation  Electricity  VV^orks,  Caro- 
lina Port. 

At  8  p.m.  there  will  be  a  reception  at  the  X'icforia  Art  (Jalleries  by 
the  Convenor  of  the  Electricity  Department  (Councillor  .J.  Hynd, 
J.  P.).     This  will  be  followed  by  a  social  evening. 

On  Wednesday  the  Convention  will  temporarily  move  to 
Perth,  where  at  10  a.m.  a  meeting  will  be  held  in  the  City 
Hall,  and  a  Paper  on  "  Modern  Boilcr-Hou.se  Practice."  by  Mr.  David 
Wilson  (.Messrs.  Babeock  k  Wilcox.  Etd.),  and  Mr.  W.  M.  Miles 
(Electricity  Supply  Department.  Shetfield)  will  he  read. 

Luncheon  will  follow  at  1.30  p.m.  by  invitation  of  the  Corporation 
of  the  City  and  Royal  Burgh  of  Perth,  and  at  2. ."50  p.m.  there  will  be  a 
visit    to  the  works  of  Messrs.   Pullars'   Dve-Works,   Messrs.   John 


Dewar  &  Sons,  and  also  Scone  Palace.  Afemhers  will  return  to  Dun- 
dee in  the  early  evening. 

M  !).!")  a.m.  on  I'hiirsdaij.  Conveyances  will  leave  Albert  Scpiare, 
Dundee,  for  Monikie,  where  a  meeting  will  be  held  in  the  Pavilion, 
a(  10.15  a.m.,  a  Paper  by  Mr.  I.  V.  Pobinson.  B.E.-\.!VI.A.,  on 
"  State  of  the  ICIectric  Supply  Industry  after  the  War,"  being  read. 
.Vt  1.30  a  luncheon  will  be  held  at  Monikie  by  invitation  of  the 
Dinidee  Watci'  ('ommissioners.  Conveyances  will  leave  for  Dundee 
at  3  p.m.,  and  at  7.15  ji.m.,  the  Annual  Dinner  will  be  hehl  in 
Albert  Hall,  Dundee. 

On  Friildij.  at  9.15  a.m.,  there  will  he  a  meeting  of  the  Council  in 
the  Board  Room,  Vic^toria  Art  Galleries,  and  at  10  a.m.,  the  annual 
general  meeting  will  be  held  in  the  V'ictoria  Art  Galleries.  In  the 
afternoon  there  will  be  a  motor  char-a-banc  trip  to  Arbroath  and  also 
a  golf  match  between  teams  chosen  by  the  President  and  Vice- 
President  will  he  held  at  Carnoustie. 

Genekai.  Infokmation. 

Arconniioduthm. — The  hotel  accommodation  in  Dundee  is  limited, 
but  the  following  hotels  in  the  district  are  available  :  At  St.  Andrews: 
Marine  Hotel  (Russacks),  Grand  Hotel.  Athol  Hydro  Hotel,  West 
Park  Hotel,  Alexandra  Hotel,  Seaton  Court  Hotel.  At  Perth  : 
Station  Hotel,  Royal  British  Hotel,  Royal  George  Hotel,  Salutation 
Hotel.  At  Car)ioiistie  :  The  Bruce  Hotel  and  Station  Hotel.  At 
Moniftelh  :  Pan  mure  Hotel.  Members  are  requested  to  make  tlieir 
own  arrangements  for  hotel  accommodation. 

Travel. — The  1  iailway  Companies  have  been  aii[)roachcd  witli  a  view 
to  securing  special  travelling  facilities  for  members,  &c.,  residing 
outside  Dundee  during  the  Convention  week. 

.Attendance  Rerjister. — Those  entitled  to  attend  the  Convention 
will  be  jnovided  beforehand  with  a  Registration  card,  which,  aftei 
being  signed  with  the  usual  signature  of  the  recijiicnt,  is  to  be 
handed  to  the  Secretary  on  arrival  at  the  Convention.  A  badge 
will  be  issued  in  exchange  for  such  signed  registration  card. 

Comnniniaitions. — Prior  to  the  7th  Jun3  all  ccn.inunicetif ns 
should  be  addressed  to  the  Secretary  of  the  Association  at  the  Elec- 
tricity Woiks,  Factory  Lane,  Croydon.  From  8th  June,  and  during 
the  Convention,  communications  should  be  sent  to  the  Secretary, 
Convention  Office,  Grand  Hotel.  St.  Andrews. 


The   Latest   Benjamin  Products. 

A  comprehensive  catalogue  with  a  title  similar  to  that  of  this 
article  has  been  issued  by  The  BENJAMHf  Electric,  Ltd.     The 


LTnder  the  heading  of  "[General  Information  "  a  numljer  of  funda- 
mental principles 'of  adequate  lighting  are  indicated  and  a  chart 
summarises  in  tabular  form  the  various  material  advantages  of 
correct  hghting  in  any  industiy.  A  telling  illustration  in  thie  con. 
nection  is  the  monthly  chart  of  reported  accidents,  which  is  a  maxi- 


I'lG.  1. — A  Typical  Resvlt  of  using  "  Benjamin  "  Fittings. 


information  is  arranged  in  an  enterprising  manner,  features  being  the 
way  in  which  illustrations  and  dimensions  of  tj-]):eal  reflectors  are 
a,ssembled  and  the  excellent  photographs,  taken  by  aitihcial  light, 
of  a  considerable  number  of  lighting  installations. 


mum  in  the  dark  winter  months  and  least  in  the  summer  when  mor^ 
daylight  is  available.  This  is  reproduced  in  Fig.  2.  Fig.  1  shows  a 
typical  method  of  lighting  in  a  garage  and  is  indicative  the  ex- 
cellent   result  obtained  by    modern  methods.     Attentio  \    is    also 
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dra\\ni  to  the  distinction  between  local  and  general  lighting  and 
a  combination  of  the  two,  and  typss  of  reflectors  are  briefly  dis- 
cussed. Charts  showing  the  method  of  deciding  the  spacing  of 
units,  and  the  selection  of  the  requisite  types  to  yield  a  certain 
foot-candle  intensity  are  next  provided  and  there  is  a  useful  table 
setting  out  suggested  values  of  Illumination  for  various  industries. 
Attention  is  next  devoted  to  industrial  lighting.  Here  the  variety 
of  reflectors  illustrated  is  considerable.  In  general  they  are  either 
of  the  intensive  distributing  or  concentrating  tjipe.  Fig.  3(6)  shows 
a  distributing  type  of  the  detachable  flange  pattern  which  appears 
particularly  suited  for  industrial  lighting.  It  is  a  paraboUc  type, 
useful  for  lighting  vertical  areas.  Another  interesting  development 
is  the  "  anti-glare  "  pattern  of  reflector,  which  combines  the  use  of 


MONTHLY  CHART  OF  REPORTED 
FATAL  ACCIDENTS   FOR  ONE  YEAR 
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as  well  lighted]as  they  should  be  considering  the  trouble  that  a  failure 
to  locate  the  level  of  liqmd  may  occasion. 

Section  three  deals  with  lamp-holders  of  various  kinds  and  "  dim- 
a-Ute  "  devices,  section  four  Arith  shop-'nindow  lighting.  Here 
the  advantages  of  the  standard  method  of  hghting  windows  by 
lamps  moimted  in  proper  reflectors  and  concealed  along  the  top- 
front  of  the  window  are  emphasised.  The  contour  of  the  reflector 
can  bs  selected  according  to  the  dimensions  of  the  window,  with'a 
view  to  modifying  the  distribution  of  light  and  getting  even  illimiina- 
tion.  A  form  of  reflector  specially  designed  for  use  %rith  gasfiUed 
lamps  is  sho^vn  in  Fig  3(fZ),  which  illustrates  a  reflector  of  the  ex- 
tensive type  and  intended  for  60  W  or  100  W  gasfiUed  lamps. 

The  remaining  sections  deal  with  signalling  devices  and  various, 
accessories.  The  catalogue  as  a  whole  forms  a  remarkable  complete 
production  which  should  be  of  considerable  service  to  lighting  con- 
tractors and  others  concerned  with  illumination. 


Industrial  Position,  of  Sweden. 


Fig.   2. — Showing   How  thk  Number  of  Accidexis  Depends 
ON  THE  Illumination. 

'  a  fairly  shallow  uppsr  reflector  with  a  lower  and  more  or  less  conical 
difiusing  screen.  The  chief  feature  of  this  form  of  imit  is  that  it 
enables  a  wide  distribution  of  light  to  be  obtained — but  at  the  same 
time  avoids  the  exposure  of  the  bare  filament — always  a  difficult 
problem  in  lighting  large  areas.  The  steel  reflectors,  largely  used 
for  local  lighting  of  machines,  form  a  distinct  section.  A  typical 
intensive  type  is  seen  in  Fig.  3(c). 

Semi-indu-ect  units  are  also  ilhtstrated.  Fig.  3(o)  being  an  en- 
clo.sed  type  which  would  appear  to  have  advantages  when  deposits 
of  dust  are  apt  to  give  trouble  ;  it  ivill  be  noted  that  the  canopy  is 
detachable.  One  special  device  shown  hereabouts  in  the  catalogue 
deserves  mention,  viz.,  a  spr^cial  lighting  unit  for  illuminating 
boiler  and  other  liquid  level  gauges.     Such  gauges  are  not  always 


Fia.  3. — Some  Modekn  "  Benjajun  "   Reflectors. 


(tf)  Semi-indirect  Fittings  for  GasfiUed  lamps. 


(i)  A  Shop  Wndow  Reflector. 


(r)  Steel  Reflector  for  Local  Lighting. 


{/>)  A  Parabolic  Type. 


:a 


(e)  Parabolic  45-deg.  Type 


A  report  on  the  commercial  and  industrial  situation  in  Sweden  at  the 
close  of  last  year  has  been  prepared  by  Mr.  H.  Kershaw,  Commercial 
Secretary  to  H.M.  Legation  at  Stockholm.  It  is  pointed  out  tliat  the 
country's  resources  in  valuable  raw  materials  are  enormous,  but  it  has 
also  been  realised  that  though  the  export  of  raw  materials  is  usef  \d.  it  is  of 
still  greater  national  importance  to  develop  manufacturing,  and  to  work 
up  the  native  materials  at  home.  The  high  cost  of  coal  helped  to  push 
up  costs  of  production  in  1919  and  early  in  1920.  It  is  uneconomical  to 
bum  wood,  in  spite  of  its  existence  in  vast  quantities,  and  Swedish 
industries  have  grown  up  on  the  basis  of  g  relatively  cheap  supply  of 
coal.  When  coal  rose  to  about  Kr.  150  and  Kr.  160  a  ton,  manufac- 
turers began  to  feel  the  injurious  effects  of  increased  costs  of  production. 
In  consequence  of  these  adverse  factors,  many  suggestions  were  made 
to  press  forward  schemes  for  the  extensive  utilisation  of  the  great  water- 
falls for  the  generation  of  electrical  energy  for  power  and  lighting  on  a 
commercial  basis.  Coal  has  now  fallen  to  about  Kr.  70  a  ton,  and  some 
of  these  schemes  may  be  postponed.  ,/ 

Probably  the  most  serious  factor  in  the  industrial.situationisGennan 
competition,  owing  to  the  very  low  rate  of  exchange  of  the  mark.  The 
Swedish  Press  is,  therefore,  devoting  much  attention  to  the  subject  of  the 
low  rates  of  wages  in  Germany  and  the  ability  of  that  countiyto  com- 
pete with  Swedish  manufacturers  of  nearly  everj'  kind  of  commodity  on 
the  Swedish  market.  Owing  to  the  drop  in  prices,  the  falling  off  in  the 
demand  for  goods  and  forced  curtailment  in  production  the  position  is 
difficult  at  present. 

British  Agencies. 
According  to  Mr.  Kershaw,  the  time  has  arrived  when  British  manu- 
facturers and  exporters  must  seriously  consider  the  methods  of  conduct- 
ing their  agencies  in  Sweden.  There  has  grown  up  during  recent  years 
a  considerable  number  of  very  experienced  import  and  export  merchants 
— whose  business  is  well  supported  by  the  great  banks.  A  feeling  of  keen 
resentment  has  gained  ground  in  Sweden  towards 
the  prevailing  custom, which  often  compels  them  to 
carry  on  British  import  trade  through  the  medium 
of  traveUers  from  other  parts  of  Scandinavia,  who 
visit  the  country  periodically  m  much  the  same  way 
as  a  commercial  traveller  from  London  makes  his 
quarterly  vLsits  to  the  provinces  in  England.  An 
enonnous  amount  of  trade  has  been  and  Is  being  lost 
to  British  manufacturers  for  no  other  reason  than 
that  man,y  Swedish  traders  are  placed  in  the  posi- 
tion of  being  required  to  carry  on  their  British  import 
business  through  such  indirect  channels.  With  the 
rapid  growth  of  harbour  facilities  at  Swedish  ports, 
especially  Gothenburg,  Stockholm  and  JIalmo,  and 
with  the  building  of  "  free  "  ports  and  warehouses, 
all  of  which  are  well  supported  by  a  rapidly  increas- 
ing mercantile  marine,  a  gradual  but  none  the  less 
defmite  and  organic  change  is  taking  place  in  the 
country.  The  present  is  a  most  appropriate  moment 
for  considering  the  matter  in  all  its  bearings. 
German  traveUers  are  visiting  the  country  in  large 
numbers,  and  many  appUcations  are  being  received 
from  German  firms  for  agents  in  Sweden.  British 
travellers  are  warned  against  the  too-prevalent 
habit  of  confining  their  visits  to  a  few  of  the  larger 
towns,  such  as  Stockliolm,  Gothenburg.  Malmo, 
Norrkop  ng,  and  missing,  on  the  ground  that  it 
entails  too  much  trouble,  the  consiclerable  number 
of  smaller  towns  where  a  thriving  business  is  to  be 
dcme.  German  travellers  never  fail  to  go  out  into 
tlie  bj'ways  and  hedges,  and  this  is  one  of  the  prin- 
cipal reasons  for  the  very  large  trade  which  Gennany 
built  up  in  this  country  before  the  war.  The  Swedish 
(  market  has  been  seriously  neglected  by  British 
exporters  and  manufacturers  in  the  jjast,  but  it  is 
encouraging  to  obsers'e  that  representatives  of  im- 
portant British  fimis  are  visiting  Sweden  in  increas- 
ing numbers,  though  these  numbers  are  by  no  means 
sufficient  in  view  of  the  large  amount  of  trade 
which  awaits  enterprising  firms. 
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Vickers-Pellers    Oil    Engines. 

All  intoii'stiug  series  uf  siMiii-Diesel  eriLiincs  an-  iiiiw  Ijeiii;;  made  by 
Messi-s.  V'iCKKps-l'ETTKRH.  Ltii.  (.)iir  ilUistrutioii  shows  one  of  these 
sets,  the  j)artieuhii- one  illustrated  beiiiK  made  in  two  sizes,  with  outputs 
of  7(1  II. r.  and  llHI  H.i-.  ivspeetively.  They  iviv  designed  for  direct 
coupliiii-'  to  a  dynaiiiu  and  an'  mounted  on  eoneix'te  beds. 


before  the  main  eliarge  enters  the  eylindei-s,  and  tlierc  is,  therefore, 
always  a  nucleus  of  perfectly  vapourised  gas  to  promote  and  assist 
ignition  and  combustion  when  the  remainder  of  the  fuel  enters  the 
cylinders. 

Another  interesting  feature  is  the  safety  rapid  starting  burner,  which 
enables  the  engine  to  be  started  from  cold  in  one  minute,  and  the  burner 
to  be  extinguished  immediately  the  engine  is  started.  Tliis  apparatus  is 
rigidly  attached  to  the  engine,  and  is  operated  by  compressed  air  from 
the  starting  air  reservoirs.  The  \'ickers-Petters  semi-Diesel  engines  ait> 
usually  driven  by  paraffin,  but  ciudc  oil  is  sometiaics  employed.  To 
enable  this  to  be  done,  an  electric  starting  device  has  been  devised. 
This  consists  of  an  electric  torch,  to  which  current  is  supplied  from  a 
seeondaiT  battery  charged  by  a  dynamo  attached  to  the  engine.  As 
soon  as  the  engine  is  started,  the  current  is  switched  off,  and  ignition  is 
maintained  by  the  heat  of  comVjustion,  so  that  the  torch  is  only  exposed 
to  excessive  lieat  for  a  comparatively  short  time.     Tlie  batteries  used 


Viokers-Petters  Seiu-Diesel  Engine  Dihect-coupled  to  Dynamo  on  Concrete  Bed. 


It  is  claimed  for  these  engines  that,  in  contradistinction  to  the  usual 
semi-Diesel  plant,  they  are  capable  of  running  economically  on  light 
loads,  this  valuable  pnijierty  being  obtained  by  the  use  of  a  patent  light 
runnins  gear,  which  consists  of  an  arrangement  whereby  a  portion  of 
the  full  supply  is  injected  at  a  jxiint  well  in  advance  of  the  point  of 
normal  injection.     Vaporisation  of  the  fuel  thus  injected  is' completed 


for  tliis  purjjose  have  a  cajiaeity  of  100  Ah.  It  may  be  added  that  the 
governor  automatically  i-egulates  the  stroke  of  the  fuel  pump,  the  moment 
of  injection  and  the  timing  of  the  ignition  thus  reducing  the  stress  to  a 
minimum  and  ensuring  regularity  in  working.  The  working  parts  are 
enclosed,  and  there  are  no  valves,  lappets  or  levers.  These  engines  are 
now  being  made  at  Ipswich  in  sizes  up  to  300  h.p. 


The  Telephone  Inquiry. 


The  Select  Committee  on  the  Telephone  Service  hascontinued  to  take 
evidence.  Last  week  Sir  Wm.  Noble  and  Major  Purvis  were  lieard  and 
some  evidence  was  also  given  by  representatives  of  Glasgow  Corporation. 

Comparison  with  Other  Countries. 

As  to  which  country  possessed  the^best  service,  Sir  Wm.  Noble 
said  he  believed  the  statement  made  by  American  engineers  before  the 
war  that  America  had  the  best  system  was  correct.  He  had  been  to 
America  in  1919,  and  he  came  to  the  conclusion  that  the  telephone 
system  in  New  Vork,  Chicago  and  Washington  was  not  any  better 
than  our  owni  system  in  tliis  country  at  present.  The  American  system, 
like  ours,  had  suffered  during  the  war,  but  it  was  improving  fast,  and  it 
would  certainly  be  up  to  the  standard  sooner  than  ours,  because  it  was 
better  than  oui-s  before  the  war.  As  to  other  countries — Belgium, 
'France,  &c. — his  view  was  that  it  was  not  so  good  as  tlie  service  which 
was  provided  by  the  National  telephone  system.  There  was  no  question 
that  ours  was  the  second  best  system.  Wireless  telephones  were  hopeless 
for  local  purposes. 

Asked  if  he  could  suggest  anything  to  improve  the  general  conduct 
of  the  Post  Office,  witness  replied  :  "'  If  you  mean  as  regards  the  tele- 
phone service.  I  believe  as  to  99  per  cent,  of  the  officials  all  that  they 
want  is  to  be  left  alone  and  to  get  on  with  the  job."  With  all  that 
newspaper  campaign  going  on,  things  were-  not  normal.  While  they  fell 
behind  during  the  war,  they  were  now  beginning  to  pull  up.  \\'hen 
the  service  was  taken  over  by  the  Post  Office  it  was  not  so  efficient  as 
the  American  system.  The  Post  Office  began  to  spend  money  on  it 
and  had  there  been  no  war  our  service  to-day  would  have  been  better. 

In  regar<l  to  automatic  telephony.  Sir  ^A'illiam  said  that  they  now 
had  15  automatic  exchanges,  and  each  one  was  worldng  satisfactorily. 
They  had  tried  in  those  stations  four  systems,  and  were  about  to  try  a 
fifth.  Of  the  four  already  tried  they  were  not  satisfied  with  one,  and  it 
would  not  be  further  used. 

On  Wctbiesday  the  Committee  took  the  evidence  of  two  members  of 
Glasgow  Corporation,  Councillors  T.  Stark  Brown  and  W.  B.  Smith. 


Councillor  Smith  said  the  Corporation  had  asked  on  what  terms  the 
Government  would  be  prepared  to  lease  or  to  sell  to  them  the  telephone 
undertaking  in  the  Glasgow  area,  but  the  Postpiaster-General  would  not 
entertain  the  proposal.  For  a  few  years  the  Corporation  carried  on  a 
telephone  undertaking  over  an  area  of  143  .sq.  miles,  but  in  1906  the 
undertaking  was  transferred  to  the  Post  Office,  the  Corporation  then 
believing  that  as  they  had  made  a  success  of  the  system  it  would  be 
nothing  but  a  continued  success  if  the  telephone  services  were  unified 
under  the  Government.  The  Corporation  were  of  opinion  that  they 
could  run  a  better  and  much  cheajier  .service  than  the  present  system. 
During  the  time  that  the  Corporation  had  its  telephone  service  there 
was  no  friction  or  trouble  witli  regard  to  trunk  calls.  The  service  under 
the  Post  Office  had  gone  down.  Their  view  was  that  the  Government 
were  making  such  a  mess  of  it  that  they  wanted' it  into  their  own  hands 
to  improve  it.  They  were  satistied  that  the  charges  were  beyond  the 
capacity  of  the  ordinary  user  to  paj'.  He  preferred  the  message  rate, 
but  in  his  opinion  the  rental  should  be  reduced  from  £8  to  £5.  That  was 
amjile  at  the  time  the  Corporation  had  the  ser\'ice.  He  thought  they 
could  mil  it  at  a  £5  rental  and  make  a  profit  with  a  message  rate.  Three 
halfpence  was  a  fairly  high  rate.  Large  users  should  not  receive  a  rebate. 
As  large  usei's  paid  the  same  rental,  their  messages  cost  less  on  the 
average  than  small  users'  messages.  Better  control  would  be  obtained 
by  a  committee  on  the  spot  than  by  the  present  system,  but  the  working 
to-diiy  was  pretty  fair.  It  was  on  the  score  of  price  that  the  Corporation 
desired  to  regain  control  of  the  telephones. 

VrEW.s  of  Commercial  Men. 

On  Monday  Mr.  A.  J.  Hobson,  President  of  the  Association  of  British 
Chambers  of  Commerce,  gave  evidence  and  stated  he  could  not  sec  any 
objection  to  a  flat  rate,  with  limitations.  It  occupied  the  same  position 
as  the  season-ticket  system  on  the  railways,  and  he  could  not  see  why 
it  could  not  be  extended  to  the  telephone  subscriber. 

When  he  was  in  New  York  he  expected  to  get  a  call  fi-om  his  bedroom 
to  Chiacgo  in  under  five  minutes,  but  here  he  did  not  expect  to  get  a  call 
from  Sheffield  to  London  under  an  hour.  A  Select  Committee  could  not 
adequately  examine  the  administration  of  the  telephone  system,  as  it 
was  an  intricate  teclinical  problem.  The  Govemmnent  should  have 
appointed  a  small  committee  of  experts,  with  full  powers  of  investiga- 
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tion.  The  development  of  the  telephone  system  in  the  fullest  sense  had 
never  been  comprehended  or  undertaken  seriously  by  the  Post  Office. 
C4ETTING  Rid  op  the  Experts. 
The  National  Company  had  on  its  staff,  when  the  undertaking  wa^ 
transferred  to  the  Post  Office,  officers  whose  knowledge  of  telephony 
was  second  to  none  in  Europe  and  it  paid  those  officers  salaries  corres- 
ponding to  their  work.  The  Post  Office  announced  that  no  officer 
of  the  company  would  be  taken  over  whose  salary  exceeded  ,£700  per 
annum  ;  it  deliberatley  cast  off  those  men,  and  it  ruthlessly  scrapped 
the  greater  part  of  the  company's  organisation.  Instead  of  devolution 
there  was  concentration,  and  an  efficient  business  system  gave  way  to 
the  bureaucratic  control  of  a  Government  Department.  Telephones 
were  thrown  in  with  all  the  other  business  of  the  Post  Office,  and  the 
telephone  administration  was  willy-nilly  squeezed  into  the  inadequate 
confines  of  the  old  organisation.  The  telejihones  had  been  under  com- 
plete Government  control  for  over  nine  yeai-s,  and  the  time  was  ripe  for 
remo\Tng  the  telephones  from  Post  ( Iffice"  control.  The  system  should  be 
placed  under  some  body  analogous  to  the  Port  of  London  Authority, 
and  it  should  be  administered  by  the  best  experts  to  be  obtained  arid 
(as  it  was  hopeless  to  expect  to  obtain  the  best  experts  at  Post  Office 
salaries)  under  a  board  of  business  men  with  a  paid  chairman  of  the 
highest  calibre. 


Parliamentary  Intelligence. 


Electricity  Districts. 


Tlie  Electricity  Commissioners  have  extended  the  time  until  July  30 
for  making  representations  in  regard  to  the  determination  of  the  North 
L-iNCASHiRE  &  South  Cumberland  Electricity  District,  and  for 
submitting  schemes  for  improving  the  electricity  supply  organisation 
in  the  area. 

Referring  to  the  recent  decision  of  the  Electricity  Commissioners  in 
regard  to  the  Mersey  &  West  Lanc.a.shire  Electricity  District,  Mr. 
F.  C.  Wilson,  chairman  of  the  Liverpool  Tramways  Electric  Power  and 
Lighting  Committee,  stated  last  week  that  the  Wirral  Committee  would 
apparently  be  in  the  position  of  authorised  undertakers,  and  responsible 
for  the  supply  of  electricity  throughout  their  area.  He  did  not  know 
whether  it  was  the  intention  of  the  Commissioners  to  authorise  the  Wirral 
Committee  to  expend  money  in  the  purchase  of  new  plant  for  supjjlying 
that  area,  or  whether  it  was  the  intention  that  sup])ly  was  to  be  obtained 
from  the  joint  authority.  He  could  say  on  behalf  of  the  other  authorities 
in  the  joint  authority's  district  that  every  effort  would  be  made  by  the 
joint  authority  to  assist,  and  work  in  harmony  with  the  Wirral  Committee, 
so  as  to  ensure  to  the  whole  Merseyside  area  a  cheap  and  efficient  supply 
of  electricity,  and  thus  promote  the  trade  and  prosperity  of  the  whole 
district.  The  area  of  the.  Mersey  Power  Company  was  included  in  the 
joint  authority's  district,  as  was  also  a  new  area  lying  to  the  south- 
west of  the  present  district  of  supply  of  the  company.  He  was  sure  it 
would  be  the  wish  and  policy  of  the  joint  authority,  when  constituted, 
to  do  everything  in  their  power  to  make  the  fullest  use  of  the  company's 
generating  plant,  and  to  assist  the  ])0wer  company  to  extend  their  area 
and  develop  their  resources  as  a  distributing  authority.  Before  the 
Order  could  be  finally  drafted  certain  additional  powers  would  have  to 
be  obtained,  and  as  those  powei-s  were  embodied  in  the  Electricity 
Supply  Bill,  1921.  a  conference  of  local  authorities  had  passed  a  resolution 
requesting  that  the  various  local  authorities  in  the  district  should  ask 
their  members  of  Parliament  to  support  the  Bill  in  order  thafit  might  be 
passed  this  session.  ^ 


Another  Electrician's  Strike. 

While  the  strike  of  electricians  in  Scotland  is  still  unsettled,  there  is  a 
prospect  of  an  extensive  and  prolonged  strike  in  this  country  also. 
Apparently,  a  good  many  are  out  already  on  the  question  of  a  reduction 
in  wages,  and  there  is  a  po.ssibility  that  the  trouble  may  extend.  The 
E.xecutive  Council  of  the  Electrical  Trades"  Union,  which  met  in  Man- 
chester last  week,  decided  to  resist  the  agreed  wages  reductions  in  the 
shipbuilding  trade,  and  that  if  any  attempt  were  made  to  enforce  them 
their  men  should  cease  work  at  once.  The  affected  members  of  the 
Cnion  have  already  been  called  out.  As  a  sequel  the  men  have  come 
out  in  all  th"  shipping  centres,  and  many  employees  of  private  firms  have 
also  struck.  There  are  said  to  be  22  000  electricians  on  strike,  including 
2  000  in   London. 

The  National  Federated  Electrical  Association  recently  put  before 
the  men  a  proposal  that  wages  should  be  reduced  by  5  per  cent,  on  May  9 
and  by  over  5  ])er  cent,  o.i  July  9.  At  a  conference  of  the  workers 
affected,  which  was  held  in  York  on  April  20,  it  was  decided  to  take  a 
ballot  of  the  members  on  the  employers'  proposals.  The  actual  voting 
figures  have  not  been  issu'-d,  but  the  official  statement  isthat  there  was  a 
great  majority  against  the  reduction.  On  recei])t  of  the  result  of  the 
ballot  the  district  secretaries  sent  notices  to  the  members  of  the  Union 
that  they  are  not  to  tur.i  up  for  work.  In  the  Newcastle  area  about 
1  000  men  who  are  employed  in  shipbuilding  yards  or  by  electrical  con- 
tractors are  affected,  but  the  men  employed  by  the  Electric  Supply  and 
Trarawry  services  are  not  involved  in  the  dispute,  as  their  wages  are 
fixed  by  the  District  Lidustrial  Councils.  TJirougli  the  shipbuilding 
slump  hunareds  of  the  electricians  on  tlie  Tyneside  were  already  out  of 
employment,  and  the  new  development  will  aggravate  the  situation. 
The  reductions  proposed  on  the  Tyne  represent  about  69.  a  week. 


LOCHABER  WATER  POWER  BILL. 

The  Select  Committee  of  the  House  of  Commons  which  has  been 
considering  this  Bill,  found  the  preamble  proved  on  the'4th  inst.,  and 
the  clauses  were  adjusted  on  the  5th  inst. 

Mr.  A.  W.  Tait,  chairman  of  the  British  Aluminium  Company, 
gave  evidence  in  support  of  the  Bill,  more  particularly  in  regard  to 
the  financial  clauses.  He  said  that  aluminium  was  regarded  as  a 
key  industry. 

Mr.  Wm.  Murray  Morrison,  general  manager  of  the  British  Alu- 
minium Company,  said  the  opponents  of  the  scheme  of  1918  were  now 
their  friends  in  the  Spean  valley,  and  a  considerable  amount  of 
sujiport  was  also  forthcoming  in  the  Spey  valley.  The  contribution 
of  the  flood  waters  of  the  Spey  was  of  the  greatest  importance  for 
their  scheme.  One  of  the  handicaps  of  the  aluminium  industry  in 
this  country  had  been  the  relatively  small  amount  of  %vater  power 
at  their  command.  If  the}'  found  they  could  not  get  the  water  power 
they  desired  in  this  country,  there  were  other  countiies  in  which  it 
was  available.  They  desired,  however,  to  keep  the  industry  in 
Scotland  as  far  as  they  could.  It  had  always  been  their  policy  to 
emploj'  local  labour,  and  satisfactory  accommodation  was  jirovided 
for  them.  The  scheme  would  give  employment  to  several  thousands 
of  men.  The  flood  water  of  the  Spey  was  useless  for  commercial 
purposes  unless  one  could  store  it,  and  in  the  Spey  valley  there  were 
no  facilities  for  storing  the  large  amount  required.  The  character  of 
the  valley  was  such  as  to  render  it  unsuitable  for  the  utilisation  of 
the  water  power.  To  get  a  drop  of  even  60  feet  they  would  require 
to  go  back  three  or  four  miles  and  hold  up  the  water,  whereas  under 
their  scheme  they  hoped  to  get  a  minimum  drop  of  690  feet.  If 
power  were  wanted  in  the  Spey  valley  for  lighting  and  less  expensive 
industries  than  the  manufacture  of  aluminium  there  were  important 
tributaries  of  the  Spey,  the  water  of  which  could  be  harnessed.  They 
had  between  30  and  40  petitions  from  the  Spey  valley  in  favour  of 
the  scheme. 

Mr.  C.  S.  Meik,  consulting  engineer,  said  the  scheme  under  con- 
sideration was  the  embodiment  of  his  recommendations.  The  rain- 
fall experts  had  given  them  a  general  idea  of  what  the  rainfall  might 
be  expected  to  be  in  the  district  ;  the  scheme  was  bound  to  have  a 
substantial  effect  on  the  flooding  on  the  upper  parts  of  the  Spey. 
By  absorbing  IJ  inch  of  rainfall  in  24  hours  large  areas  down  below 
wiiich  were  usually  inundated  would  not  be  inundated  at  all.  He 
said  that  there  was  no  suggestion  in  the  various  reports  of  the  Water 
Power  Resources  Committee  that  the  Spey  valley  presented  possibilities 
for  the  utilisation  of  the  local  waters  for  power  purposes  e.xcept  for 
installations  ranging  from  100  to  2  000  h.p.  The  erection  of  such 
plant  would  not  be  interfered  with  by  the  present  scheme.  The 
promoters  hoped  to  get  18  per  cent,  of  their  power  from  the  Spey  for 
10  per  cent,  of  the  expenditure. 

In  cross-examination  witness  said  it  was  impracticable  to  utilise  the 
Roy  watershed  instead  of  the  Spey  valley  ;  i  was  on  the  wrong  side 
^of  the  Spey  and  the  expen.se  would  b?  prohil  i  ive.  The  low  summer 
flow  was  enough  to  keep  the  River  Spey  in  ^  od  condition. 

ilr.  W.  J.  E.  BiNNiE,  consulting  engineer,  gave  evidence  as  to*  the 
rainfall.  &c.  He  said  that,  in  so  far  as  the  scheme  would  prevent  the 
flood  water  from  overflowing  the  banks  of  the  Spey,  the  velocity  of  the 
flow  would  be  greater  and  the  scouring  action  thereby  improved. 

Mr.  W.  H.  Armistead  said  he  had  been  employed  by  the  British 
and  foreign  Governments  to  advise  them  upon  fisherj'  matters.  He 
understood  objection  was  taken  to  the  effect  of  the  scheme  on  the 
spawning  beds  both  of  the  Mashie  and  the  Spey.  As  to  the  Mashie, 
there  would  be  no  interference  with  the  spawning  beds  there,  and  as 
to  the  Spey,  he  felt  confident  in  saying  that  for  five  miles  above  the  site 
of  the  dam  the  sjiawning  was  more  wasteful  than  below  the  river. 
That  was  partly  due  to  dispersion  by  flooding  and  heavy  deposits  of 
silt  and  sand.  The  apparent  spawning  ground  on  the  Upper  Spey  was 
much  greater  than  the  actual  spawning  ground.  One  of  the  great 
advantages  of  the  dam  would  be  security  for  the  spawning  grounds. 
Although  he  believed  it  undesirable  that  there  should  be  access  for  the 
fish  to  the  upper  reaches,  the  promoters  told  him  to  do  all  he  could  to 
meet  the  view  of  the  Spey  Fisheiy  Board.  The  original  idea  was  to  have 
a  fish  ladder  in  the  dam,  but  he  favoured  a  tunnel,  and  at  great  sacrifice 
the  promoters  agreed  to  that  method  of  giving  access  to  the  fish.  As  a 
result  of  what  was  proposed,  there  could  be  no  injury'  to  fishing. 

In  cross-examination  he  said  he  had  satisfied  himself  that  the  flow 
of  water  and  the  aperture  provided,  as  well  as  the  general  conditions, 
would  prevent  any  injury  to  the  spawning  interest  and  to  the  maintenance 
of  stock. 

The  Opposition. 
Several  witnesses  gave  evidence  in  opposition  to  the  scheme,  mainly 
in  order  to  show  that  the  salmon  fishing  industry  would" be  prejudiced. 

Mr.  K.  P.  Hawksley  thought  a  flow  of  lOti  million  gallons  of  water 
down  the  Spey  would  be  a  fair  comjiromise  and  wiiuld  meet  the  wishes 
of  the  fishing  interests.  It  was  far  better  in  their  interests  to  have  an 
uncontrolled,  fluctuating  flood  rather  than  a  regular  flow  throughout 
the  year.  I 

Mr.  W.  D.  .Iohnstone,  chairman  of  the  North  and  South  Esk  Fishery 
Boards,  considered  that  the  effect  of  the  abstraction  of  water  from  the 
Spev  would  be  detrimental  to  the  fishing.  There  wi  uld  be  a  loss  of 
spawning  ground  and  a  loss  of  flow  of  head  water  throughout  the  whole 
course  of  the  river.     He  did  not  regard  it  possible  to  give  the  fish  reason- 
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able  ni'ioss  to  the  iippiT  [lurls  of  the  stiTam  with  a  ilarn  3(t  ft.  high.  It 
was  not  po.s.filjle  to  eliminate  altogether  ill  any  kind  of  scheme  the  injury 
iv.sultini;  from  the  limitation  of  the  .summer  fi-eshets. 

The  i)tiKK  OP'  KuiiMONli  and  (Iokdon  also  gave  evidence  ugain.st  the 
Bill,  anil  I'lmnsel  having  achlres.sed  the  t'ommittee.  the  ehairmau  (Sir 
Harry  Samuel)  announced  that  the  Committee,  after  giving  the  givatcst 
caro  and  coii.sideration  to  the  wliole  of  the  i|Ui'stion,  were  of  ojjinion  that 
the  preamble  of  the  Bill  was  pi-oved.  subject  to  counsel  submittii\g 
clauses  to  carry  outthe  following  alterations:  The  natural  How  of  lh<- 
U|>|)<>r  S|H'y  above  the  intake  at  Loch  Laggan  was  to  be  abstracted  up 
to  a  How  of  ;W  million  gallons  in  24  houi-s.  In  addition,  the  Spey  Fishery 
Boaixl  .should  have  the  right  to  demand  on  12  days  in  the  year,  not - 
necessarily  eonseeutive.  that  water  shall  not  be  abstracted  until  the 
flow  of  the  river  ivaches  Kill  million  galliuis.  .\  clause  would  also  be 
in.serted  laying  down  that  the  conduit  at  the  intake  at  Locii  Laggan  shall 
be  incivaseil  by  "-""  pel-  cent. 

( )n  the  .")th  inst.  when  the  Committee  met  in  order  to  adjust  the  clauses 
of  the  Bill.  Counsel  for  the  pi-omotei-s  said  the  conduit  at  Laggan  would 
be  constructed  so  as  to  allow  a  capacity  of  1  (iOO  cubic  feet  per  second. 
Theif  was  no  dilticulty  in  substituting  .30  000  (IO(t  gallons  ilow  jier  day 
above  the  intake  in  the  upper  part  of  the  S]iey  for  the  figure  of  25  000  000 
originally  ]]roposcd.  As  to  the  third  condition  of  the  Committee  that 
the  Spey  Fishery  Boanl  should  have  the  right  to  demand  a  flow  of 
mo  (100  boo  on  12  days  of  the  year,  the  Spey  Fishery  Board,  after 
eon.sideration,  preferred  to  have  a  flow  of  40  0011  0(1(1  gallons  per  day  on 
such  daj-s  all  the  year  round  as  the  flow  ol  the  river  allowed  it.  -Aifter 
some  discussion  the  Committee  allowed  this  alteration. 


SAFEGUARDING    OF    INDUSTRIES    BILL. 

In  the  House  of  CoiTunons  nn  Monday.  Mr.  Baldwin,  Presitlent  of  the 
Board  of  Trade,  moved  the  two  re.s(jlutions  which  are  to  form  the  basis 
of  the  Government  Bill  for  the  safeguarding  of  Inilustries.  The  com- 
plete te.Kt  of  these  resolutions  appeared  in  our  issue  of  the  8th  ult. 

The  first  resolution  relates  to  the  pi-otection  of  key  industries,  and 
provides  that  for  a  period  of  live  years  a  customs  duty  equal  to  SSJ  per 
cent,  of  the  value  of  the  article  shall  be  charged  on  ail  imported  articles 
specified  in  the  list,  and  on  any  other  articles  which  may  from  time  to 
time  be  included  by  the  J^oarti  of  Trade. 

The  second  resolution  is  intended  to  prevent  dumping.  It  is  proposed 
to  authorise  a  charge,  in  addition  to  any  other  customs  duties  to  which 
they  are  already  liable;  a  customs  duty  equal  to  33J  per  cent,  of  the 
value  of  imported  articles  in  respect  of  which  the  Board  of  Trade  makes 
an  order,  on  the  gr<nind  that  they  are  being  sold  or  offered  for  sale  in  the 
United  Kingdom  at  prices  below  the  cost  of  procluctiim  in  the  country 
of  origin,  or  at  prices  which  by  reason  of  depressioh  in  the  value  in 
relation  to  sterling  of  the  currency  of  the  country  in  which  the  goods  are 
manufactured  are  below  the  price  at  which  similar  goods  can  be  profit- 
ably manufactured  in  the  United  Kingdom. 

There  was  an  animated  discussion  on  the  Resolutions,  which  was  con- 
tinued on  Tuesday,  and  ultimately  an  amendment  to  limit  the  operation 
of  the  33J%  duty  to  one  year  was  defeated. 


GRIMSBY  CORPORATION  BILL. 

A  Select  Committee  of  the  Hou.se  of  Lords  recently  considered  this 
Bill,  which  confers  further  powei's  in  regard  to  the  construction  of  tram- 
ways, the  use  of  trolley  vehicles,  &o. 

Mr.  J.  B.  H.iMiLToy,  manager  of  the  Leeds  City  Tramways,  said  the 
additional  tramways  proposed  were  necessary  to  complete  the  system. 
Trolley  vehicles  had  a  number  of  advantages  ;  they  were  particularly 
useful  where  streets  were  too  narrow  for  laying  down  tramlines  and  for 
serving  scattered  districts.  The  Ministrj'  of  Transport  made  no  objection 
to  any  of  the  proposed  clauses. 

The  committee  agreed  to  allow  the  Bill  to  proceed  as  to  trolley  vehicles, 
subject  to  certain  amendments  and  to  disputes  coming  before  the  Trans- 
port Ministry. 


Le^al  Intelligence. 

A  Motor  Agreement. 

Last  week  Mr.  .lustiee  Fetereon  heard  an  action  by  the  Ko.se  Street 
Foundrj'  and  Engineering  Company,  of  Inverness,  against  the  Submer- 
sible Motors  (Ltd.),  for  an  injunction  to  restrain  the  defendants  from 
selling  or  offering  forsale  in  Scotland  submersible  motors  or  their  parts, 
or  alternatively  for  the  rectification  of  an  agreement  dated  August  10, 
1916,  by  which  defendants  granted  the  plaintiffs  the  sole  right  to  manu- 
facture and  sell  such  articles  under  defendants'  patents. 

.A.fter  hearing  evidence  his  Lordship  said  in  substance  the  question 
which  arose  out  of  the  construction  of  the  agreement  of  lOKi.  was — ^Had 
the  jilaintifTs  the  sole  right  of  supplying  customers  in  Scotland  or  had  the 
defendants  the  right,  notwithstanding  the  licence  granted  by  the  agree- 
ment,  to  manufacture  the  jiatented  articles,  or  cause  them  to  be  manu- 
factured in  England  for  supplj-  to  customers  of  their  own  in  Scotland  ? 
It  was  notable  that  in  the  provisions  with  regard  to  improvements  which 
might  eventually  override  the  onginal  invention,  defendants  were  pre- 
cluded from  "  constructing,  making  u.se  of,  or  vending  them  in  Scotland." 
A  provision  with  regard  to  the  termination  of  the  licence  of  the  royalties 
did  not  exceed  a  specified  sum  also  seemed  to  contemplate  that  the  acti- 
vities of  defendants  were  to  be  in  England  and  not  Scotland.  On  the 
whole,  he  thought  the  agreement  of  1016  constituted  an  exclusive 
licence  to  plaintiffs  for  the  manufacture  and  sale  of  the  patented  articles 
in  Scotland  and  defendants  were  not  entitled  to  sell  the  patented  articles 
there  in  competition  with  the  licen.sees.  There  would  be  an  injunction 
to  restrain  defendants  from  selling  the  patented  articles  in  Scotland. 


An   International   Credit   Scheme. 

We  have  freqiiently  referred  to  the  urgent  necessity  of  taking  ste])s 
to  re'vivc  trade  and  commerce,  and  esjx'cially  to  develop  the  export 
trade,  and  we  have  drawn  atti'Ution  to  vari(nis  proposals  that  have  been 
put  forward,  including  the  "  ter  .\Ieulen  "  scheme,  with  the  object  of 
assisting  e.\portei-s  by  cn'ating  credit.  The  Internatiimal  Credits  (.)flice 
of  the  L'^ague  of  Nations  ('I'rafalgar  House,  Waterloo-place,  London, 
S.VV'.),  of  which  Sir  D.  Drummond  Fraser,  .Joint  Managing  Director  of 
the  Manchester,  Liverpool  and  District  Bank,  was  recently  appointed 
organLser,  has  just  issued  a  short  booklet  which  gives  a  clear  account  of 
the  operation  and  effect  of  the  International  ('redits  (or  "  ter  Meulen  ") 
scheme.  It  is  rightly  pointed  out  that  the  state  of  the  commerce  and 
industry  to-day — with  unemployment  rife  everywhere,  and  L'oods  Jiiling 
up  unsaleable  in  one-half  of  the  world,  whilst  the  other  half  is  unable  to 
pureha.se  necessary  commodities  —is  forcing  business  men  to  re'cognise 
that  special  measures  are  needed  to  restore  credit.  It  explains  that  the 
"  ter  .Meulen  "  scheme  is  not  a  ))anacea,  but  is  merely  an  attempt  to 
assist  traders  in  impoverished  countries  to  import  on  credit. 
How  It  Is  Done. 

The  Government  of  such  a  country  will  inform  the  Internal iojial 
Financial  Commission  which  is  to  be  formed  by  the  League,  what 
national  assets  it  is  willing  to  ple<lge  a.s  .security  for  credit.  The  Com- 
mission will  then  decide  what  is  the  value  of  these  assets  in  gold,  and  will 
authorise  the  country  in  question  to  issue  (Jovernment  bttnds  up  to  that 
value.  These  bonds  will  then  be  available  to  be  lent  by  the  Government 
to  its  own  tradci-s.  who  can  use  them  as  [security  in  order  to  obtain 
credit  from  tradei-s  in  other  countries.  The  C!ommittee  will  see  that  the 
amount  of  bonds  issued  does  not  exceed  the  "  gold  value,"  and  will  also 
receive  the  revenues.  It  may,  therefore,  be  expected  that  tradere  will 
recognise  the  fjonds  as  valuable  security  and  grant  credits  on  them. 
The  Scheme  at  Work. 

The  scheme  will  make  no  real  alteration  in  the  way  in  which  business 
is  done  at  present.  The  importer  and  exjuirter  will  arrange  all  terms 
together  in  the  ordinary  way  (purchase  price,  rate  of  interest,  length  of 
credit,  &c.).  The  importer  will  then  borrow  from  his  Government  for 
the  period  of  the  credit  he  has  arranged  with  the  exporter,  and  the  neces- 
sary amount  of  bonds  to  deposit  as  security.  If  the  importer  fulfils  all 
his  obligations  under  his  contract,  then,  at  the  conclusion  of  the  trans- 
action, the  bonds  will  be  returned  to  him,  and  he  will  give  them  back  to 
his  Government.  They  will  then  be  cancelled  ;  but  the  Government  may 
create  new  bonds  in  place  of  those  cancelled  up  to  an  equivalent  sum, 
which  will  be  available  for  a  fresh  transaction. 

If,  however,  there  is  default,  the  exporter  detains  the  bonds  and  may 
either  hold  them  as  an  investment,  or  sell  them  and  pay  himself  out  of 
the  proceeds.  If  he  decides  to  sell,  he  must  first  offer  them  to  the  issuing 
Government,  so  that  it  may  redeem  them  against  payment  in  full  of  the 
exporter's  claim.  If  it  declines  to  do  this,  he  may  sell  them  in  the  open 
market.  If  on  sale  they  realise  more  than  the  amount  of  his  claim  he  must 
give  the  balance  to  the  Government  that  issued  them,  but  if  they  realise 
less  he  has  a  claim  for  the  deficiency  against  the  importer,  but  not  against 
the  importer's  Government. 

Speci.-vl  C.\ses. 

The  .scheme  appears  to  be  also  valuable  in  cases  w'here  credits  are 
required  for  long  terms,  and  it  can  be  adapted  to  work  in  conjunction 
with  export  credit  schemes,  such  as  those  which  are  to  be  introduced 
in  this  country  and  in  France.  Indeed,  the  British,  Government  has 
agreed  to  accei)t  ter  Meulen  bonds  as  first  on  their  list  of  approved  forms 
of  security  for  transactions  under  their  Export  Credit  Scheme. 

The  great  advantage  of  the  ter  Meulen  scheme  is  its  flexibility.  It 
does  not  place  a  large  amount  of  money  all  at  once  at  the  disposal  of  the 
borrowing  country,  but  provides  a  reservoir  of  credit  wliich  can  be  drawn 
on  when  required,  and  which,  so  long  as  it  is  not  drawn  upon,  places  no 
burden  on  the  "  borrowing  "  State.  The  authors  recognise  that  every 
scheme  for  international  credits  may  be  open  to  objection,  but  they 
claim  that  this  scheme  has  many  advantages,  and  that  it  provides  a  means 
for  effectively  mobilising  the  whole  credit  of  a  country  behind  each  of  its 
individual   trade  is. 

IXAL'OrR.iTIOK   0I-"  THE   ScHEME. 

For  the  purjiose  of  making  a  start  with  the  practical  inauguration  of 
the  scheme  the  Governments  of  "  importing  countries  "  must  apply  for 
an  issue  of  bonds,  and  the  best  way  to  get  these  Governments  to  do  so  is 
to  stimulate  a  jiublic  demand  in  those  countries  for  such  a  step.  Ex- 
porters in  tliis  country  can  also  a.ssist  greatly  in  creating  such  a  demand 
by  impressing  on  any  foreign  importer,  who  cannot  obtain  credit  without 
providing  some  special  security,  that  this  scheme  provides  his  best  chance 
of  obtaining  financial  facilities  on  reasonable  terms.  By  doing  this, 
British  exporters  who  wish  to  take  advantage  of  the  scheme,  can  best 
help  to  accelerate  its  inauguration.  It  should  be  pointed  out  that  the 
adoption  of  tliis  scheme  is  not  ad\c)eated  in  cases  where  traders  are  able 
to  do  business,  by  the  ordinary  methods,  without  it. 

.An  annex  to  the  booklet  (published  at  6d.)  contains  the  complete  text 
of  the  ter  .Meulen  scheme. 


The  Belgian  Minister  of  Industry  has  submitted  to  the  Chamber  .of 
Deputies  exportcreditproposals  .somewhat  similar  to  that  of  the  British 
scheme,  and  to  that  proposed  for  France.  The  Belgian  Government  pro- 
poses to  grant  a  credit  of  2.50  000  000  fr.  and  in  its  allocation  preference 
is  to  be  given  to  industrial  groups  rather  than  individual  firms.  Docu- 
ments giving  full  details  of  the  proposed  transactions  must  be  produced, 
together  with  covering  bills  signed  by  the  imi)orter  or  his  bank.  In 
other  cases  guarantees  in  some  form  or  other  must  be  produced.  The 
credit  covers  a  period  of  three  years,  and  each  individual  ajiplication  will 
be  considered  by  a  committee  of  nin'e  raembei's. 
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Electricity  Supply. 

The  Daewen  Council  have  received  a  request  from  the  borough  elec- 
trical engineer  (Mr.  Fletcher)  for  an  increase  of  salary. 

The  Electricity  Commissioners  have  sanctioned  the  borrowing  of 
£107  600  in  res^Ject  of  the  completion  of  the  Walsall  electricity  station 
at  the  Birchills. 

The  citj'  electrical  engineer  of  Aberdeen  (Mr.  J.  A.  Bell)  is  advising 
the  Town  Councils  of  Banff  and  Macdtjff  in  connection  with  the 
introduction  of  electric  lighting  and  power  into  both  burghs. 

Boston  Council  has  been  informed  by  the  National  Electric  C'on- 
stniction  Company,  which  obtained  a  provisional  electric  lighting  order 
in  191.5,  that  there  is  no  prospect  of  providing  a  supply  at  present. 

Daktford  Urban  Council  has  received  authority  to  borrow  £12  106 
for  additional  generating  plant  and  mains  extensions,  but  owing  to  the 
estimate  having  been  exceeded  an  additional  sum  of  £4  562  will  be 
recjuii'ed. 

On  Monday  the  members  of  the  Salfokd  Electricity  Committee 
paid  a  ^■isit  to  the  site  of  the  proposed  new  power  station  at  Agecroft 
when  a  new  turbo-alternator  was  also  started  at  the  electricity  works  in 
Pendleton. 

A  recommendation  of  the  Electric  Light  Committee  to  api)ly  for 
sanction  to  borrow  £.30  000  for  new  mains  and  services  led  to  some 
discussion  at  the  meeting  of  Bath  City  Council  last  week  but  ultimately 
the  proposal  was  adopted. 

LouGHBOEOUGH  Electricity  Committee  has  ovei-spent  the  amount 
recently  sanctioned  for  mains  and  house  services,  and  application  has 
been  made  to  the  Electricity  Commissioners  for  sanction  to  borrow -the 
excess  expenditure  and  £3  000  for  future  requirements. 

The  Minister  of  Transport  jiroposes  to  confirm  the  special  oixler 
granted  to  GiriLDFOED  Corporation  for  the  supply  of  electricity  in  the 
borough  and  in  parts  of  the  Guildford  and  Hambledon  rural  districts. 
Objections  must  be  lodged  with  the  Secretary  of  the  Ministry  by 
June  1. 

Hull  Corporation  is  applj^ng  for  a  special  order  to  extend  the  area 
of  electricity  supply  to  certain  parishes  in  the  Sculcoates  rural  district 
and  to  enable  the  Corporation  to  increase  the  maximum  price  for  the 
supply  of  electricity  and  to  change  the  method  of  charging,  &c. 

The  Urban  District  Council  of  Scunthorpe  and  Frodingham  is 
applying  for  a  special  order  to  enable  it  to  take  electricity  in  bulk  from 
Messrs.  John  Lysaght,  Ltd.,  and  to  distribute  same  for  public  and  private 
purposes,  &c. 

The  Minister  of  Transport  proposes  to  confirm  the  special  order 
made  by  the  Electricity  Commissioners  in  favour  of  the  Eston  Urban 
District  Council  and  notice  of  objection  must  be  sent  to  the  Secretary, 
Ministry  of  Transport,  6,  Whitehall-gardens,  London,  S.W.  1,  by  May  30. 

Blackburn  Electricity  CJommittee  has  decided  that  it  cannot  grant  the 
appUcations  of  BUlington  Parish  Council  and  Oswaldtwistle  Urban 
Council  for  a  supply  of  electric  current  from  the  new  station,  and  a  sub- 
committee has  been  appointed  to  deal  with  the  application  of  Blackburn 
Rural  District  Council  for  a  supply. 

Several  extensions  of  electricity  supply  mains  have  been  authorised 
by  Burnley  Electricity  Committee  and  the  cost  wiU  be  defrayed  out 
of  a  loan  of  £20  000  recently  sanctioned.  In  order  to  remedy  complaints 
by  Reedley  Hallows  Council  of  the  unsatisfactory  electricity  supply  it 
will  be  necessarj^  to  lay  an  additional  feeder  cable  for  a  distance  of 
1200  yds.  at  a  cost  of  £1  800. 

Col.  T.  C.  Ekin  held  a  public  inquiry  at  Weybeidge  last  week  into  the 
application  of  the  Urban  Electric  Supply  Company  for  authority  to 
Increase  the  maximum  price  of  current  at  Weybridge  and  Walton  from 
lOd.  to  Is.  per  unit.  Though  there  was  no  opposition  by  the  Weybridge 
and  Walton  Urban  Council  some  consumers  appeared  and  objected  to  the 
propo.sed  increase. 

The  continued  coal  crisis  has  caused  a  good  many  electrical  engineers 
and  others  to  fall  back  upon  oil  fuel  for  the  boilers.  At  Hull,  Leeds, 
Swansea  and  other  places  successful  experiments  have  been  made  with 
oil  in  generatuig  electrical  energy.  At  the  Lot's-eoad  Station  of  the 
Underground  Electric  Railways  Company  of  London,  24  out  of  the  60 
water-tube  boilers  are  now  fired  by  oil  fuel,  and  it  is  possible  that  more 
of  the  furnaces  may  be  converted.  Fuel  oil  supplies  are  reported  to  be 
plentiful  and  the  oil  wiU  be  brought  to  the  Chelsea  station  by  tank 
steamers. 

yThere  was  an  interesting  discussion  as  to  the  part  electricity  will 
play  IN'  scientific  farming  of  the  future  at  a  meeting  of  the  Carmarthen- 
shire Agricultural  Committee  on  Saturday  last.  It  arose  on  the  question 
whether  it  would  be  best  to  install  generating  plant  at  Pibwrlwyd  Farm, 
near  Carmarthen,  which  is  to  be  used  as  an  institute  and  demonstration 
farm,  or  whether  it  would  be  more  satisfactory  to  lay  mains  from  the 
Carmarthen  electric  supply.  The  architect  favoured  the  latter  course, 
which  he  estimated  would  cost  £600,  while  their  own  plant  would  cost 
about  £500  to  install.  A  member  (Mr.  LI,  Griffiths)  said  the  farms  of 
the  future  would  have  electric  power  installed,  and  in  an  institute  where 
young  fanners  were  to  be  educated  the  students  should  certainly  be 
taught  the  way  to  deal  with  electrical  plant.  Another  member 
(Mr.  Da%'ies)  said  many  farmers  wei-e  thinking  of  going  in  for  electric 
light  and  power,  and  it  was  a  verj'  important  part  of  the  education  of 
farmers'  sons  to  have  a  practical  experience  of  the  wr)rking  oi  electrical 
plant  at  the  institute. 

It  was,  therefore,  decided  by  a  majority  to  install  elect ri-;  2'lant  at 
tlie  fann  and  also  an  oil  engine. 


Electric  Traction. 

Owing  to  the  coal  crisis  the  BiRinNGHAM  Electric  Tramway  services 
have  been  reduced  35  per  cent.,  spread  over  the  whole  day.  As  the 
railway  services  have  been  curtailed  the  pressure  on  the  trams  is  pheno- 
menal, the  queues  being  of  inordinate  length. 

On  the  Rochdale  Corporation  Tramways  there  was  a  less  of  £9  335 
on  the  past  year's  working,  bringing  the  total  deficit  to  over  £12  000. 
It  is  propo.sed  to  take  the  whole  of  the  reserve  fund  (£10  882)  and  levy 
the  balance  on  the  rates.  The  revenue  showed  an  increase  of  over 
£25  000,  but  this  was  more  than  absorbed  by  increased  expenses. 

The  Minister  of  Transport  has  extended  by  one  year  from  July  8> 
1921,  the  period  limited  by  the  Chesterfield  Corpor-ATIon  Act,  1914j 
for  the  completion  of  tramways  Nos.  I  and  2,  and  has  also  extended  by 
one  year  from  August  15.  1921,  the  period  limited  by  the  Chesterfield 
Corporation  Eailless  Tr-actios  Act,  1913,  for  the  completion  of  the 
equipment  for  worldng  trolley  vehicles. 

There  is  an  actual  surplus  of  £o  580  on  the  past  year's  working  of  the 
Leeds  Corporation  Tramways  Department,  instead  of  au  anticipated 
deficit  of  £15  000.  The  gross  profits  amounted  to  £266  250.  Despite 
the  increased  fares  more  people  used  the  cars  than  in  1919-20,  the 
population  served  (580  000)  being  carried  239  times,  against  235.  The 
Corporation  is  applying  for  powers  to  increase  the  maximum  charges  for 
passengers  from  Id.  to  2d.  a  mile. 

The  British  Road  Traffic,  Ltd.,  54,  George-street.  W.  1,  announces  that 
it  will  shortly  place  upon  the  market  a  patented  device  foe  mini- 
mising STREET  accidents.  The  invention  is  stated  to  be  an  electro- 
magnetic device  which  can  signal  the  intentions  of  motor-car  drivers  to 
either  front  or  rear  approaching  traffic,  and  is  operated  from  steering 
column  or  other  convenient  position.  The  device  consists  of  a  white 
opal  dial  with  an  arrow  working  at  the  will  of  the  driver  or  operator.  It 
is  said  to  be  most  effective  in  daylight  and  visible  at  a  distance  of  50  to 
100  yards  and  when  illuminated  at  night  it  can  be  seen  very  nearly  the  same 
distance.  Tlie  working  model  has  been  tested  in  all  sorts  of  traffic  and 
on  the  woi-st  roads,  and  it  is  claimed  to  be  absolutely  fool-proof. 

In  moving  the  report  of  the  Salvage  and  Stables  Committee  at 
Birmingham  Corporation  last  week,  the  chairman  (Jlr.  Lancaster)  said 
that  a  third  of  the  city  was  now  covered  by  the  system  of  continuous 
collection  with  very  satisfactory  results.  The  system  of  continuous 
collection  was  only  possible  by  the  aid  of  electric  vehicles,  and  at  present 
there  were  about  30  at  work.  They  were  giving  every  satisfaction. 
Each  vehicle  showed  a  saving  of  something  like  £250  a  year.  The 
committee  had  hoped  to  extend  the  system,  but  as  their  estimates  had 
been  curtailed  he  supposed  they  would  have  to  wait  until  there  was  more 
money  available.  He  referred  to  the  success  of  the  generating  plant 
already  installed  at  one  destructor,  and  said  it  was  proposed  to  lay  dowm 
an  installation  at  the  Montague-street  depot  which  would  effect  a 
saving  of  about  £2  000  a  year. 

A  sub-committee  of  the  Southend  Tramways  and  Light  Railways 
Committee  recently  inspected  the  trolly  omnibus  systems  of  Rotherham, 
Bradford  and  York,  and  as  a  result  of  their  investigations  they  recom- 
mend the  use  of  trolly  vehicles  instead  of  extending  the  existing  tram- 
ways. The  members  of  the  sub-committee  state  that  they  are  con- 
vinced that  the  system  would  be  very  suitable  for  communication  between 
tram  termini  and  upon  routes  where  it  would  not  be  possible  or  desirable 
to  install  light  railways,  or  where  the  cost  of  laying  down  permanent  way 
(the  present  cost  of  a  double  track  being  approximately  £54  000  per 
mile)  would  be  prohibitive,  and  the  volume  of  traffic  to  be  caJtered  for 
would  not  justify  the  capital- outlay  required  for  extensions  of  light 
railways.  The  sub-committee  enumerate  a  number  of  routes  upon 
which  it  is  expected  the  vehicles  would  be  found  satisfactory,  and  they 
conclude  by  stating  that  the  cost  of  power  for  driving  a  trackless  trolly 
car  is  only  If  d.  per  mile,  compared  with  6d.  per  mile  for  a  petrol  omnibus. 

Personal  and  Appointments. 

Maidenhead  Corporation  has  increased  the  salary  of  the  electrical 
engineer  (Mr.  Milton)  to  £620  a  j'ear  in  order  to  bring  itupto  the  proper 
scale  rate. 

Major  A.  E.  Carr,  D.S.O.,  has  been  ajjpointed  as  repairs  super- 
intendent at  the  Greenwich  power  station  of  the  London  County  Council, 
and  Mr.  A.  E.  Evans,  assistant  engineer  to  Messrs.  Preece,  Cardew  & 
Rider,  as  technical  assistant. 

The  Court  of  the  Manchester  LTniversity  has  conferred  the  D.Sc. 
degree  upon  Prof.  Horace  Lamb,  D.Sc,  LL.D.,  F.R.S..  formerly  Beyer 
Professor  of  Mathematics  in  the  University,  and  upon  Sir  Ernest  Ruther- 
ford, M.A.,  D.Sc,  Ph.D..  LL.D..  F.R.S.,"formcriy  Professor  of  Physics 
in  the  Univei-sity. 

Owing  to  the  election  of  the  Rt.  Hon.  J.  H.  Whitley,  M.P.,  as  Speaker 
of  the  House  of  Commons,  he  has  resigned  the  Joint  Presidency  of  The 
Industrial  League  and  Council,  which  he  has  held  for  so  long  in 
conjunction  with  the  Rt.  Hon.  G.  H.  Roberts,  M.P.  Viscount  Burnham, 
C.H.,  has,  however,  consented  to  become  Joint  President. 

On  June  29  a  deputation  of  distinguished  civil,  metallurgical,  mecha- 
nical and  electrical  engineers  of  the  United  States  will  arrive  in  England 
to  express  the  obligations  which  the  world  owes  to  the  Engineers  of 
Great  Britain  for  the  part  they  played  in  Winning  the  War.  The 
American  engineers  will  present  to  Sir  Robert  Hadfield  on  June  29 
the  John  Fritz  Medal,  on  account  of  his  invention  of  manganese  steel. 
The  medal  has  already  been  awarded  to  Lord  Kelvin,  Mr.  Edison  and 
Prof.  Graham  Bell. 
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Imperial  and  Foreign  Notes. 

The  1!aii.wa\-s  in  Xku-  Zeaiano  aiv  M  sliiiiiinpcraUd  at  present, 
but  a  contract  has  been  placed  with  the  Kiiylish  KU'ctric  Company  for 
the  elect rilication  of  the  Arthur' .1  Pass  section  of  the  Midlarnl  KaiUvay, 
8|  miles  in  length.  The  power  house  will  be  at  Otira  station.  JMifct 
eunvnt  at  1  .lOO  V  will  be  useil.  and  the  prime  movers  will  be  steam 
turbines.  Five  miles  of  the  section  ai-e  in  a  tunnel,  in  wliieh  tlie  ruling 
gra<liei\t  is  1  in  33.  'I'he  Knplish  Electric  Company  will  also  jirovide 
the  tunnel  lighting,  equip  the  ix'pair  shops  and  train  the  staff. 

A  eonferenco  has  been   arranged   between   representatives  of  towns 
on  the  Xouth-West  Co.\st  of  Tasmanh  to  eonsider  the  desirability 
of  the  acquisition  by  the  State  of  the  existing  electrical  undertakings 
and    the  substitution  of  a    sujiply   of  electric  power   in    the    district 
from  the  Government  Hydro-Electric  Department.     Mr.  Harold  Lord, 
of  the   Latrobe   Hydro-Electric  Conipany,  is  of  opinion   that  the  cost 
of  bringing  a  transuiis.sion  lino  from  the  Great  Lake  power  house  to 
the  district  in  question  would  not  be  justiKcd  as  a  commercial  proposition. 
As  to  the  desirabilitj'  of  constructing  a  big  dam  in  Denny's  Gorge  across 
the  Dan  river  to  obtain  water  power  for  a  general  electric  supply  for 
the  towns  concerned,  neither  Mi-.  Lord  nor  Mrl  G.  D.  Basilic,  the  muni- 
cipal engineer  of  Devonport  (Tasmania),  is  prepared  to  give  an  opinion. 
The  .Australian  Postmaster-General  (Mr.  Wise)  is  devoting  attention 
to   the  development  of   \virele,ss  com.mlxic.vtion   in   the  Commojj- 
WKAi.TH.     In    connection    with    the    Imperial    trans-oceanic    scheme, 
prclimiitary  steps  have  been  taken  fftr  the  selection  of  a  site  for  a  station 
in  Western  Australia.     .Also  tlu'  policy  of  establishing  radio  stations  in 
Australia  for  inland  communication,  where  it  would  be  too  expensive 
to  erect  telegraph  or  telephone  lines,  is  being  carried  out.     The  scheuu- 
is  to  erect  public  stations  to  collect  traffic  from  stations  maintained 
by  private  owners  under  licence.     Two  public  stations  are  in  course 
of  erection   in   pastoral   districts   at   Powell's   Creek   and   Camooweal. 
Mr.  Wise  stated  recently  that  immediately  the  technical  and  financial 
difficulties  are  removed  it  is  intended  to  cstabUsh  a  public  radio-service. 


It  is  announced  that  a  new  Eranco-tierman  comjjany  has  acquired  a 
controlling  interest  in  the  Ho.viiiUKG  power  station  of  the  Pfajlzwerke 
A.G.,  belonging  to  the  Rhcinische  Elektricitats),  and  that  further  capital 
will  be  procured  by  the  issue  of  70  OUO  000  marks  in  debentures.  The 
Homburg  station  is  only  a  part  of  the  works  of  the  Pfalzwerke,  which 
have  been  considerably  extended  of  late  and  need  large  sums  for  com- 
pleting the  scheme  of  extensions.  Of  the  share  capital  of  lik  million 
marks,  the  Hheinischc  Elektricitats  A  G.  holds  a  quarter,  but  the  de- 
bentnn's  now  amount  to  03  million  marks.  The  reasons  for  the  pro- 
jected developments  are  comiected  with  the  supply  of  coal  to  the  Hom- 
burg station  as  the  Pfalzwerke  experience  considerable  difficulties  in  the 
matter  of  coal  supply.  For  some  time  the  admmistration  of  the  Saar 
withheld  entirely  the  delivery  of  Saar  coal,  upon  wliich  the  Homburg 
station  depends.  Then,  when  coal  was  supplied,  payment  had  to  bo 
made  in  francs,  and  at  such  a  figure  that  the  price  of  current  rose  out  of 
all  proportion.  It  was  found  impossible  to  obtain  Kuhr  coal,  owing  to 
transport  and  other  troubles,  and  the  Pfalzwerke  are  endeavouring  to 
escap?  from  the  dilemma  through  the  negotiations  with  the  French 
group,  consisting  of  the  C'ompagnie  Generale  d'Eleetrieite.  the  ComiJany 
Thomson-Houston  and  the  Sehncider-Creuzot  Company. 

Institntion  Notes. 

Among  the  recently  elected  foj-cign  members  of  the  Royal  Society 
are  Prof.  Albert  Einstein  and  Prof.  Peter  Zeeman. 

At  the  meeting  of  the  Royal  Institition  on  Tuesday,  Sir  J.  J. 
Thomson  was  elected  honorary  |irofcssor  of  Natural  Philosophy,  and  Sir 
Ernest  Rutherford  professor  of  Isatuial  I'hilosopliy. 

The  Bessemer  gold  medal  of  the  Iron  and  Steel  Institute  has  been 
awarded  to  Mr.  H.  Brearley,  of  Sheffield,  for  his  services  in  the  advance- 
ment of  iron  and  steel  metallurgy.  Mr.  Brearley  is  perhaps  best  laiown 
to  the  public  as  the  inventor  of  stainless  steel. 

The  Andrew  Carnegie  research  scholarsliip  of  the  same  Institute  has 
been  awarded  to  Dr.  Leslie  Aifehison,  of  Birmingham,  to  assist  him  in 
carr\-ing  out  an  investigation  of  the  low  appaixmt  elastic  limit  in  quenched 
and  work-hardened  steels  with  particular  reference  to  fatigue,  strength, 
proof,  stress  and  constitution. 

At  the  recent  annual  meeting  of  the  British  International  Associa- 
tion OF  JorRNALiSTS,  Jfr.  I*on  Caster,  F.J.I. ,  the  hon.  secretary  of  the 
Illuminating  Engineering  Society,  and  editor  of  "  The  Illuminating 
Engineer,"  was  unanimously  elected  honorary  general  secretarj'  of  the 
Association. 

A  summer  meeting  of  the  British  Section  of  the  Sooi^te  des  Ince- 
nieurs  CrviLS  de  France  will  be  held  in  France  between  June  18  and  24. 
Participation  in  the  tour  will  not  be  confined  to  the  members  of  the 
British  Section,  but  members  of  recognised  British  engineering  institu- 
.  tions  or  engineers  in  general  and  ladies  also  will  be  welcome.  During  the 
meeting  visits  will  be  paid  to  the  battlefields  of  Verdim  and  the  factories 
of  the  Lorraine  area.  Further  details  may  be  obtained  from  .Mr.  H. 
Sloog,  hon.  secretary,  4.5,  Great  Marlborougii-street,  London,  W.  1. 

The  latest  publication  of  the  Bcreaf  of  Standards,  Washington, 
D.C.,  is  Technological  Paper  Xo.  170  on  "  Pyrometric  Practice."  It  is 
really  a  complete  treatise  of  the  practical  phases  and  applications  of 
pyrometry  of  more  than  300  pages.  .All  general  methods  of  measure- 
ment, instruments,  use  and  standardisation  of  pyrometric  apparatus 
are  discussed.  The  illustrations  shown\  are  of  modem  American  instni- 
ments.  JIany  tables  of  data  are  included  and  the  treatise  contains  an 
index  for  ready  reference.  The  publication  is  issued  at  60  cents.,  and 
anyone  interested  '^■•in  ohlain  a  i"u^:  f.-.-.K  (he  Hnrcau. 


Miscellaneous. 

The  death  is  announced  of  Mr.  lli.dii  (Jeouoh  Munro,  O.B.E., 
secretary  of  the  Electric  &  Ordnance  Accessories  Company,  Ltd.,  of 
Birmingham,  at  the  age  of  41.  He  had  been  connecteil  with  the  firm 
for  nearly  a  quarter  of  a  centui-y,  which  he  joined  as  a  clerk  in  the 
accountant's  office.  He  received  the  O.B.E.  for  services  during  the 
war. 

The  DiRt-.cTiONAL  Wireless  Teleorafu  Stations  on  the  coasts  of 
the  United  Kingdom  have  now  been  for  two  years  at  the  disposal  of  the 
.Mercantile  Marine,  and  owing  to  the  great  use  made  of  the  system  it 
has  been  decided  to  transfer  the  stations,  with  one  exception,  from  the 
Admiralty  to  the  Post  Office.  The  change  will  be  made  gradually, 
those  afTceted  being  Peterhead,  Berwick,  Flamborough,  Amlwich.  Rhyl, 
Carnsore,  Lame  and  Seaview  (.Malin  Head).  At  jiresent  a  charge  of  5». 
is  made  for  each  bearing  asked  for  and  given.  The  station  to  remain 
tmder  Naval  control  is  that  at  the  Lizard,  which  will  be  employed  on 
development  and  research  work. 

In  the  spring  meeting  of  the  Enoineering  CJolfing  Society,  which 
look  place  on  the  4th  inst.,  47  competitors  took  part.  The  18  holes 
stro.ke  compeUtion  for  the  president's  challenge  cup,  presented  by  Sir 
Alex.  Kennedy  for  members  in  the  finst  division  (handicaps  of  10  and 
under),  was  won  by  .A.  F.  Holden  with  a  return  of  80  less  10 — 70,  second 
prize  going  to  W.  E.  Lane  with  84  less  7 — 77.  The  scratch  prize,  ])rcsented 
by  the  cajjtain  (Mr.  E.  W.  Timmis)  was  taken  by  Captain  C.  H.  Hay- 
ward.  76.  The  Wilson  challenge  cup,  presented  by  Mr.  R.  P.  Wilson  for 
hancUcaps  of  1 1  and  over,  went  to  F.  R.  Phipps,  0:2  less  14 — 78  ;  Cohmel 
H.  Cartwright  Reid,  02  less  II — 81,  being  awarded  the  second  prize. 
The  result  of  the  bogey  foursomes  was  :  (.'a])tain  C.  H.  Hayward  and 
Colonel  J.  G.  Hearson,  6  up  ;  A.  J.  Boyd  and  K.  A.  Wolfe  Barry,  3  up. 

The  tennis  section  of  Ti'Cker's  .Athletic  and  Recreation  Club 
commenced  the  season  on  Saturday,  April  30,  in  glorious  weather  and 
amid  ideal  surroundings.  The  opening  ceremony  was  perff)rmcd  by 
Mrs.  T.  R.  Martin,  supported  by  Mr.  T.  R.  Martin  (Joint  Managing 
Director),  Mr.  S.  R.  Davies  (Production  Manager),  Mr.  W.  Y.  Smith,  Mr. 
H.  W.  Rodgers,  Mr.  C.  H.  Walker,  Mr.  W.  A.  Wood  (Hon.  Sec,  tennis 
section),  Mr.  H.  Pratt  (General  Secretary)  and  a  large  number  of  players 
and  friends.  Apologies  were  received  from  Mr.  and  Jlrs.  J.  B.  Tucker 
and  Mr.  Tranter,  who  wished  the  club  a  successful  season.  .After  the 
opening  ceremony  the  following  took  part  in  the  first  set:  Mrs.  T.  R. 
Martin  and  Mr.  W.  A.  Wood  ;  Miss  K.  McGann  and  :\lr.  T.  R.  Martin, 
which  resulted  in  a  victory  for  Miss  McGann  and  Mr.  Martin.  The  first 
tournament  takes  place  to-morrow. 

The  first  annual  meeting  of  the  West  Midland  District  Indcstkial 
Council  for  the  Electricity  Supjily  Industry  was  held  in  Birmingham  last 
week.  Prior  to  the  meeting  there  was  a  luncheon  to  celebrate  a  successful 
year's  work,the  attendance  numbering  40  members  and  delegates  represen- 
tative of  the  electricity  undertakings  of  local  authorities  and  companies  in 
Salop,  Staffordshire,  '\Varwickshire  and  Worcestershire,  and  of  the  trade 
unions  interested,  were  present,  and  Mr.  R.  A.  -Chattock  (city  electrical 
engineerof  Birmingham),  chairman  of  the  Council,  presided.  The  report 
of  the  Council  covered  17  months.  There  were  11  council  and  34  committee 
meetings.  All  discussions  were  of  a  friendly  character,  and  the  opinion 
was  expressed  that  practically  all  differences  between  employers  and 
employed  in  the  industry  were  capable  of  adjustment  and  er£uitable 
settlement,  provided  they  were  explored  in  a  spirit  of  reasonableness  and 
mutual  respect. 

One  of  the  most  important  decisions  at  the  meeting  was  to  agree  to  a 
basis  for  the  adjustment  of  the  rates  of  pay  of  employees  to  correspond 
with  variations  in  the  cost  of  living  within  defined  limits.  This  adjust- 
ment scale  will  not  operate  at  present,  as  the  scheme  provides  for  crediting 
employees  with  an  equivalent  for  the  increase  in  the  cost  of  living  that  has 
actually  occurred  since  rates  of  pay  were  stabilised  last  June.  Further 
particulars  will  be  published  later,"  and  no  actual  alteration  in  the  rates 
of  wages  will  be  authorised  until  the  council  at  a  subsequent  meeting 
issue  the  necessary  instructions.  The  rclatituis  between  employers  and 
emjiloycd  in  the  industry  are  of  a  most  cordial  character.  Steps  were 
taken  for  the  election  of  members  of  the  council  for  the  ensuing  year. 
Votes  of  thanks,  on  the  motion  of  the  vice-chairman,  .Alderman  CJregoi-y, 
to  the  chairman  for  his  services  during  the  year,  and  to  Jlr.  E.  J.  Jennings 
(Birmingham),  the  secretary-  and  treasurer,  terminated  the  proceedings. 

Educational. 

The  L^niversity  College  of  Swansea  has  made  arrangements 
whereby  Mr.  J.  W.'  Burr,  the  borough  electrical  engineer,  will  deliver 
in  the  engineering  department  in  the  autumn  and  winter  months  of  nest 
session  a  short  course  of  lectures  on  "  Power  Station  Economics," 
which  will  be  open  to  the  public. 

The  directors  of  Barclay's  Bank  have  voted  a  sum  of  £1  000  tow-ards 
the  cost  of  the  new  engineering  laboratory  at  Cambridge  Untversity. 
In  order  to  facilitate  the  vacation  of  the  portion  of  the  present  engi- 
neering buildings  so  that  they  may  be  occupied  by  the  department  of 
Chemistry,  the  Financial  Board  of  Cambridge  University  recommend 
that  £17  500  be  paid  from  the  Chemical  Endowment  Fund  in  order  to 
replace  on  another  site  the  Hopkinson  Memorial  Wing  of  the  enginet  ring 
department.  They  further  propose  to  borrow  for  five  years  £1;")  000 
from  the  Chemical  Endowment  Fund,  on  the  understanding  that  the  ' 
builtbng  be  vacated  by  the  end  of  September,  and  they  a.sk  powere  to 
find  a  further  sum  not  exceeding  £1.5  000  to  enable  the  plans  for  the 
second  part  of  the  engineering  laboratory  on  the  Scroope  Mouse  site  to 
be  completed.  It  is  further  proposed  that  the  Electrical  Engineering 
T,al"initorv  shonlil  lie  Ms^iL'neil  t'l  tlie  departnient. 


598 


THE  ELECTRICIAN. 


May  13,  1921. 


Business  Items,  &c. 

The  new  address  of  the  Ivor  Electrical  Company,  Ltd.,  is  56,  Red 
Lion-street,  Clerkenwell-road,  London,  E.C.  Telephone  :  Clerkenwell 
36(i3. 

Mr.  P.  il.  Robinson,  having  left  the  service  of  the  United  Engineers, 
Ltd.,  of  Singapore,  the  company  ask  us  to  state  that  his  authority  to 
sign  indents  and  other  documents  on  their  behalf  ceased  as  from  March  31 
last. 

.John  Richard  Kirkh-am  and  Daxiel  Weightman,  manufacturers  of 
lighting  glassware,  and  trading  as  the  London  &  Midland  Lighting 
Company,  at  Prince's-square  and  Bilston-road,  Wolverhampton,  have 
dissolved  partnership.     Debts  by  3Ir.  Kirkham. 

Frank  Whitworth  Brierley,  John  Sugden,  Alfred  Daniel  Wickham 
and  Ashton  Taylor,  electrical  engineers,  tracUng  as  J.  K.  Cotton  & 
Company,  at  2,  Water-street,  Rochdale,  have  dissolved  partnership. 
Messrs.  Brierlev,  Sugden  and  Wickham  continue  the  business  under 
the  same  style.  i 

Jlessi-s.  J.  B.  Garnham  &  Sons,  metal  merchants,  have  removed  to 
i4/47,  Devonshire-street,  Theobald's-road,  London,  W.C.l.  The  tele- 
phone number  :  Museum  4116  ;  telegraphic  address  :  Garnham  West- 
cent  London,  but  the  cable  address  ("  Garnham  London  ")  remains 
unchanged. 

The  partneiship  between  Walter  Balmford  and  Francis  Albert  Salt, 
trading  as  Balmford  &  Salt,  manufacturers  and  wholesale  factors  to  the 
electrical  and  allied  industries,  "  Electric  House,"  Whittall-street,  Bir- 
mingham, has  been  dissolved  as  and  from  April  23.  Debts  by  Mr. 
Balmford,  who  will  continue  the  business  in  his  own'name. 

Gataloines,  Price  Lists,  &c. 

Messrs.  Hioos  Brothers,  Sand  Pits,  Birmingham,  have  issued  their 
May  stock  list  of  a.-c.  and  d.-c.  motors  and  dynamos. 

A  leaflet  giving  the  reduced  price  and  some  particulars  of  the  "  Elec- 
TROLUX  "  Suction  Cleaner  has  been  issued  by  the  Z.  Electric  Lamp 
&  Supplies  Company,  Ltd.,  73,  Newman -street,  London,  W.l. 

For  the  purpose  of  educating  the  general  public  in  the  economy  to 
be  effected  by  the  use  of  Osram  Ga,sfilled  lamps,  the  General  Electric 
Company,  Ltd.,  has  prepared  two  window  showcards  stating  the  case  for 
gasfiUed  lamps  in  clear  non -technical  language.  One  card  deals  with  the 
40  ^^■,  and  the  second  with  the  60  W  Osram  gasfiUed  lamp.  Supplies 
of  these  cards  can  be  obtained  by  the  trade  from  Magnet  House,  Kings- 
way,  London,  W.C.  The  Company  has  also  issued  a  neat  folder  giving 
prices  and  particulars  of  Osram  gasfiUed  lamps. 

A  nicely  printed  and  well-illustrated  pamphlet  on  Electric  Arc 
Welding  has  been  issued  by  the  Metropolitan-Vickers  Company,  Ltd. 
Commencing  with  a  brief  introductory  sketch  of  the  history  of  welding, 
the  advantages,  the  applications  and  the  ec£uipment  required  for  various 
kinds  of  arc  welding  work  are  set  out.  A  good  deal  of  useful  technical 
information  is  given  about  the  material  to  be  welded,  about  the  carbon 
and  metallic  electrode  processes,  with  some  practical  suggestions  for  pre- 
paring work  for  welding,  &c.  Several  examples  are  shown  of  repairs 
and  other  work  carried  out  as  well  of  the  electric  welding  equijiment 
and  accessories  sujjplied  by  the  company. 

Messrs.  Donovan  &  Company,  47,  Cornwall-street,  Birmingham,  have 
issued  an  illustrated  price  list  (No.  1  421)  giving  particulars  and  prices 
at  current  rates  of  the  whole  of  the  electrical  lines  likely  to  be  used  on 
ordinary  instaUafions  for  housing  schemes,  the  wiring  of  private  houses, 
works  and  factories,  &c.  A  variety  of  lamp  holders,  switches,  wall 
plugs,  conduits,  flexible  wires,  cables,  motor  starters,  fuse  boards,  and 
other  accessories  is  included,  and  the  prices  are  subject  to  a  trade  dis- 
count of  20  per  cent.,  except  motor  starters  and  Safuse  gear,  which  are 
subject  fo  25  per  cent,  discount.  Copies  of  the  list  will  be  sent  to  those 
interested. 

Bankruptcies    and    Liquidations. 

A  meeting  to  receive  an  account  of  the  winding-up  of  the  Harman 
Electric  Company,  Ltd..  will  be  held  at  the  office  of  Mr.  F.  M.  Jeboult, 
9,  Walbrook,  London,  E.CU,  on  June  16. 

A  meeting  of  members  of  T.  Emery's  Automatic  Power  Generating 
Motors.  Ltd.,  will  be  held  at  18,  Adam-street,  Strand,  London,  W.C.  2, 
at  3  p.m.,  on  June  6,  to  receive  an  account  of  the  winding  up. 

Claims  on  the  estate  of  Geo.  Dolby,  electrician,  39,  East  Mai-sh- 
street,  and  129,  Freeman -street.  Great  Grimsby,  must  be  sent  by  May  31 
to  the  trustee  (Mr.  J.  F.  Wintringham),  St.  Mary's-chambers,  Great 
Grimsby. 

A  receiving  order  has  been  made  against  William  Aaron  Davis, 
electrical  engineer,  lately  trading  at  3,  Coronation-street,  but  now  at 
14,  Basinghall-street,  and  residing  at  Low  ViUa,  Nutting  Grove,  Farnley, 
Leeds. 

The  first  meeting  of  creditors  in  the  bankruptcy  of  Samuel  Beckett, 
jimr.,  electrician,  50,  Deane-road,  Bolton,  takes  place  at  the  O.B.  Offices, 
Byron-street,  Manchester,  on  Ma^-  24th.  Public  examination  at  Bolton 
Courthouse,  on  June  15. 

A  first  and  final  dividend  of  7s.  5d.  was  payable  on  May  10  at  tlie 
Official  Receiver's  office,  York  City  Bank-chambera,  Lowgate,  HuU,  to 
creditoi-s  of  Edgar  Stirling  Elam  and  John  Walton,  trading  as  Elam, 
Walton  &  Company,  electricians,  63,  King  Edward-sti-ect,  Hull. 

Francis  Edward  .Tames  Padmore,  electrical  contractor,  of  Marlbo rough- 
road,  Nuneaton,  has  been  adjudicated  bankrupt.  First  meeting  of 
creditors  on  the  19th  inst.  at  the  O.R.  Offices,  The  Barracks,  Smithford- 
street,  Coventry,  and  pulilic  examination  on  June  13,  at  he  County 
HaU,  Coventry. 


Tenders  Invited  and  Accepted. 

Edinburgh  Corporation  requires  tenders  by  May  26  for  e.h.t.  and  l.t. 
switchgear  for  sub-stations.  Specification  (No.  29)  from  Sir  Alexander 
Kennedy,  17,  Victoria-street,  Westminster,  S.W.  1. 

Plymouth  Gas  Committee  requires  tenders  by  May  26  for  works  in- 
cluding the  supply  and  erection  of  an  electrically-driven  push-plate 
conveyor.  Specifications,  &c.,  from  Mr.  Isaac  Carrj  M.Inst.C.E.,  Farn- 
borough,  Widnes. 

The  Borough  Council  of  King  William's  Town  (S.  Africa)  invites 
tenders  for  steam-driven  electrical  generating  machinery,  boilers, 
switchgear  and  cable.  Specifications  from  Messrs.  Dyer  &  Dyer,  17, 
Aldennanbuiy,  London,  E.C.2,  to  whom  tendera  by  June  25. 

The  time  for  tendering  for  the  telephone  switchboards  required  by 
the  Postmaster  General's  Department,  Melbourne  (Schedule  No.  1  670) 
has  been  extended  from  19th  April  to  31st  May.  Specifications  can  be 
seen  at  the  Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.I. 

The  Uruguayan  Ministry  of  Public  Works  invite  tenders  for  three 
electric  gantry  cranes  and  a  "  Temperley  "-type  aerial  transporter  for 
the  port  of  Paysandu.  Tenders  (in  Spanish)  by  June  28.  A  translation 
of  the  specification  may  be  seen  at  the  Department  of  Overseas  Trade. 

The  Department  of  Sanitary  Works,  Buenos  Aires,  requires 
tenders  (by  June  13)  for  the  supply  and  erection  of  electric  batteries  and 
lighting  plant  at  Mar  del  Plata.  Local  representation  is  essential. 
Specification  at  the  Department  of  Overseas  Trade. 

It  is  notified  that  the  date  on  which  all  tender's  for  the  supply  of 
plant  and  material  for  the  electrification  of  the  Cape  Town-Simonstovtn 
&  Durban-Pietermabitzburg  Railway  lines  has  been  extended  to 
noon,  July  5.  Tenders  to  the  High  Commissioner  for  the  Union  of 
South  Africa,  Trafalgar-square,  London,  W.C. 

Glasgow  Corporation  invites  tenders  for  the  supply  of  cables  and 
meters  for  12  months  from  May  31.  Specifications,  with  forms  of  tender, 
from  the  engineer,  Mr.  R.  B.  MitcheU,  75,  Waterloo-street,  and 
tenders  to  the  town  clerk,  Mr.  .J.  Lindsay,  City  Chambers,  C-Slasgow, 
by  May  20. 

Mexbobough  &  SwiKTON  Urban  District  Council  invite  tenders  for 
the  supply  and  erection  of  a  750-kW  rotary  converter  with  transformer. 
Specifications,  &c.,  from  the  engineer  and  manager,  Mr.  J.  B.  Feltham, 
and  tenders  to  Mr.  .J.  W.  Hattersley,  clerk  to  the  Council,  Hope-street, 
Mexborough,  by  noon.  May  21. 

The  Victorian  Government  Railway-  Commissioners  invite  tenders 
for  the  supply  and  delivery  of  50  oil-immersed  single-phase  track  and 
signal  transformers  for  power  signalling  (contract  No.  33  901).  Tenders 
to  the  Commissioners,  Spencer-street,  Melbourne,  by  June  15.  Speci- 
fications may  be  consulted  at  the  Department  of  (Overseas  Trade. 

The  Electricity  Commissioners  of  Victoria  invite  tenders  for  the 
supply  and  delivery  at  the  Morwell  Power  House  of  street  poles  and 
copper  cable.  Copies  of  tender  forms  from  the  Agent-General  for 
Victoria,  Victoria  House,  Melbourne-place,  Strand,  London,  W.C.2, 
and  specifications  may  be  inspected  at  the  offices  of  the  consulting 
engineers,  Messrs.  Jolin  Coates  &  Company,  Ltd.,  also  at  Victoria 
House.  Tenders  to  the  Secretary  of  the  Commissioners,  673, 
Bourke-street  West,  Melbourne,  Australia,  by  May  31. 

Auckland  (N.Z.)  Council  has  accepted  the  tender  of  the  British 
General  Electric  Company  for  generating  plant,  at  £94  000  ;  that  of  the 
British  Thomson-Houston  Company  for  other  plant,  at  £77  000  ;  and  that 
of  Babcock  &  Wilcox  for  boilers,  at  £81  000. 

Glasgow  Tramways  Committee  has  accepted  the  following  tenders  : 
British  Insulated  &  Helsby  Cables,  Ltd.,  trolley  feeder  poles  ;  D.  King 
&  Sons,  pole  tops  ;  P.  &  W.  MacLellan  and  J.  Stewart  &  Co.,  iron  and 
steel ;    and  Albion  Clay  Company,  stoneware  conduit. 

Stepney  (London)  Council  has  accepted  the  following  tenders  :  Sutton 
&  Comjjany  (lowest  tender),  for  supply  of  troughs  and  covers  and  for 
three-way  earthenware  conduits,  at  £12  027.  Three  tenders  received, 
highest  £12  669  16s.,  in  addition  to  one  for  conduits  only.  £7  276  10s.). 
A.  ReyroUc  &  Company  (only  tender  received),  for  a  trifurcating  box, 
£181  ;  and  Agricultural  &  General  Engineers,  Ltd.,  overhauling  electric 
van  at  £250. 

Gainsborough  Urban  Council  has  placed  an  order  with  Messrs.  Mossay 
&  Co.  for  an  electric  tipping  wagon  at  £1  324  10s. 

The  U.S.A.  Naval  Authorities  have  established  a  commercial 
wireless  telegraph  service  between  the  United  States  and  the  Dutch 
East  Indies. 

Canterbury  City  Council  has  accepted  the  tender  of  the  Agricultural 
and  General  Engineers,  Ltd.,  for  a  "  Garrett  "  2A-ton  type  electric  street- 
watering  van  at  £1  357  10s. 

For  wiring  62  Municipal  houses  Gillingham  Town  Council  recently 
received  tenders  from  six  firms,  varying  in  amount  from  that  of  the 
accepted  (Mr.  W.  McDonald,  at  £717  10s.)  to  £967. 

The  vexed  question  of  German  versus  British  meters  was  .settled 
at  the  meeting  of  the  Swansea  Electricity  Committee  last  week.  The 
borough  electrical  engineer  (Mr.  Burr)  reported  that  he  had  communi- 
cated with  Messrs.  Robert  Hornby  &  Company,  agents  for  the  Siemens 
Sehuckert  meter,  who  replied  that  the  meters  were  in  stock  in  London, 
the  50  per  cent,  tax  not  therefore  applying.  Mr.  R.  G.  Clarry  proposed 
that,  as  no  part  of  the  sum  they  paid  would  go  to  the  British  Government, 
the  order  be  given  for  British-made  meters  at  an  average  higher  price 
over  the  German  meters  of  16s.     This  motion  was  agreed  to. 
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Patent   Record. 


SPECIFICATIONS  PUBLISHED, 

The  foUomng  abstract  from  some  of  the  specificalions  recently  published  have  been 
specialty  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72.  Chancvylane,  London.  W.C. 

Complete  Specifications, 
136539  A1.BKR.     Electric  battery  lamps.    (13,12,18.) 
136  559  Pakatore.    Apparatus  for  obtaining  variable  speeds  and  the  inversion  of  the 

direction  of  the  rotation  In  alternating  current  motors.    (11/12,'18.) 
159377  Robinson  &  Crowther.    Wireless  reception  apparatus.    (17/12/19.) 

The  invention  consists  in  a  receiving  system  comprising  an  oscillatory  circuit 
controlling  the  current  through  the  telephones  and  having  a  condenser  which  is  made 
variable  by  electro-magnetic  means  controlled  by  the  intensity  of  the  received  electro- 
magnetic waves  so  as  to  vary  the  frequency  of  the  oscillatory  circuit  and  thereby  the 
pitch  of  the  note  heard  in  the  telephones  according  to  such  intensity. 
159  395  Hansen.  Electrically-propelled  vehicle.  (20,1,20.) 
159  403  Gibson  &  Yorke.    Magnetic  deflectors  for  electric  arcs  in  lamps,  searchlights 

and  the  like.    (14,''2  20.) 
159  421  British  Tiiomson-Houston  Co.,  Ltd.    (General   Electric  Co.)    Compositions 
for  insulating  and  protecting  electrical  apparatus  and  for  other  purposes. 
(17,'320.) 
159  424  Berry  &:  Markham.    Device  for  variablv  tilting  the  shades  ot  electric  lamps. 

(29,3  20.) 
159  436  Jamin.     Electrical   time-keeping   mechanism.    (5,5,'20.) 
159  445  Blaney  &  Wii  liams.    Overhead  trolleys  or  collectors  for  electric  tramway  and 

railway  vehicles.     (9,6,20.) 
159  443  Weid.    Field  magnets  for  magneto-electric  machines.    (12;6/2C.) 
15)521  Simplex    Cjnouits,    Ltd.,    Waterhou^e    &    McLouohun.      Electric  fuses 

(21/8,' 19.) 
159  523  Chantlsr.     Insulators  for  overhead  transmission  lines  such  as  telegraph  and 

telephone  line-wires.    (25,'9/19.) 
159  544  Shaw.     Electric  lamp  holders  or  attachments.    (28'I0/19.) 
159  564  Dowsbtt.    Thermionic  devices.    (22/11/19.) 
159  570  Jensen.     Electric  resistance  switches.     (24'11/19.) 
159572  Watson.     Magneto-electric  machines.    (25/11/19.) 
159  573  Rose.     Electric  switches.    (26/11,19.) 

159  574  Automatic    Telephone    Manufacturing    Co.,    Ltd.    (Automatic    Electric 
Co.)    Automatic  switching  mechanism  for  use  more  particularly  in  telephone 
or  like  systems.    (26/11/19.    Addition  to  154  698.) 
159  591  Verdini.     Electric   water-heating   apparatus.    (28  11  19.) 
159  593  British  Thomson-Houston  Co.,  Ltd.    (General  Electric  Co.)    Time  element 

switch  devices  for  controlling  electric  circuits.     (29, 11  19.) 
159  603  British  Thomson-Houston  Co.,  Ltd.    (General  Electric  Cc.)    Electric  signall- 
ing systems.    (I'I2'I9.) 
159  607  Stanfield.     Magneto-starters.     (1,'12,19.) 

159  614  Jamie.     Electric  switches.    (3  12;  19.    Cognate  Application  23  282,'20.) 
159  616  Wood,  Hague  &  Hague.    Apparatus  for  re-magnetising  magnetos.    (3/12/19. 

Cognate  Application,  1 1  445/20.) 
159  618  Jones.     Plugs  and  sockets  for  electrical  fittings.     (3  12,19.) 
159  620  British  Thomson-Houston  Co.    (General  Electric  Co.)    Cores  of  electrical 

transformers  and  like  apparatus.     (3/12'19.) 
159  645  Claremont  &  Glover  &  Co.,  Ltd.    Aerial  electric  conductors  and  supports 

for    same.    (8/12/19.) 
159  647  Archibald.    Balancing  the  voltages  in  a  three-wire  direct-current  system  by 

means  of  static  balancers.     (9/12/19.) 
159  653  Abogado.     Apparatus  for  heating  liquids  electrically.    {9'I2, 19.) 
159  654  Abogado.     Process  of  heating  liquids  electrically.     (9  1219.) 
159  (»5  Gardner.     Electric  miners' lamps.    (13/12/19.) 
159675  Railing  &  Connaught.     Electric  relays  for  signalling.    (16/12/19.) 
159,679  Radio  Ltd.,  Williams  &  Donisthorpe.    Thermionic  valve  apparatus  for  tele- 
graphic and  telephonic  purposes.    (16/12, 19.) 
Consists  of  apparatus  constructed  and  arranged  as  a  self-contained  unit  with  male 
and  female  plug  connections  adapted  for  connecting  aerial,  earth,  telephones,  and 
batteries  or  for  connecting  together  a  plurality  of  said  units  in  cascade  to  form  an 
amplifying  system. 
159  631  British    Thomson-Houston    Co.,    Ltd.,    &    Whitaker.     Dynamo    electric 

machines.    (17/12/19.) 
159  633  Robinson  &  Crowther.    Wirele.ss  reception  apparatus-    (17/12.19.) 
159  694  Robinson  &  Crowther.    Thermionic  amplifiers.    (24,12/19.) 

Comprises  a  plurality  of  valves  arranged  with  the  anode  of  each  valve  connected 
to  the  grid  of  the  next  valve,  an  inductance  in  the  anode-filament  circuit  of  one  valve, 
a  second  inductance  in  the  grid-filament  of  the  succeeding  valve,  a  variable  condenser 
between  the  anode  terminal  of  the  anode  inductance,  and  the  grid  terminal  of  the 
grid  inductance,  and  a  fixed  condenser  between  the  filament  terminals  of  these 
inductances. 
159  696  Igranic  ELECTRid  Co.,  Ltd.,  &  Curtis.      Housings  of  electrical  swilchgear. 

(24,12/19.) 
159  706  Hankee.    Electro-magnetic  devices  for  operating  signals  and  for  like  purposes. 

(30,12/19.) 
159  70?  Losing.     Electrodes  for  oxidising  nitroPen.     (31  12  19.) 
159  732  DuTHoiT.     Medical    electrodes.    (15  I  20.) 
159  742  Ogden  &  British  Arc-Welding  Co.,  Ltd.     Electrodes  for  electric  arc-welding. 

(24/1  20.) 
159  760  British  Insulated  and  Helsby  Cables  Ltd.,  &  Bayles.     Electric  cables, 

(2 '3/20.) 
159  764  Hawkins,  Hanstock,  Higgs  &  Ferranti,  Ltd.     Generation  transmission  or 

distribution  of  electricity.    ( 1 1  '3/20. ) 
159  776  Kearton  &  Riley.    Telephones.    (19  12  19.     Divided  Application  on  31  940/ 

19.) 
159  782  Allen.    Electrodes  for  secondary  or  storage  batteries.    (6/5/20.) 
159  786  Igranic  Electric  C^.,  Ltd.    (Cutler-Hammer  Manufacturing  Co.)    Controllers 

for  electric  motors  or  the  like.     (27  5/20.) 
159  803  Luca.     Pouring  channels  for  electric  and  other  furnaces.    (2,'9/19.    Divided 

Application  on  150  532.) 
159  906  Estelle.     Process   of    electrolytically    producing    iron    and    alloys    thereof. 

(27,3'18.) 
159  909  Hughes.     Electric  irons.     {18;'6'19.) 

159  917  Illingworth.     Electrical  cutout.    (28 '10  19.    Cognate  application  14  414/20.) 
159  918  Marks.    (Toledo  Metal  Products  Co.)    Means  for  supporting  electric  fittings  for 

conduit  outlet  boxes  and  the  like.    (3  11:19.) 
159  920  Scott-Taggart.    Construction  of  vacuum  tubes  and  the  like,  especially  of  the 

type  used  in  wireless  communication.    (6/11  '19.) 
159  932  Hall.    Suspension  chains  for  the  support  of  electric  lamps,  lamp  fittings  and 

electric  cables  and  wires  and  other  purposes.     (10  11  19.) 
159  939  White.    (U.S.    Light    &    Heat    Corporation.)    Dynamo-electric    machines. 

(iril/19.) 
159  955  Crowther  &  Makower.    Manufacture   of   thermionic   valves   and   the   like. 

(4/12/19.) 
159953  B.T.-H.Co.    (G.E.Co.)    (xmducting-leads  for  electrical  apparatus.  (5/12/19.) 
159  959  Robinson     &    Crowther.    Electro-magnetic    wave    signalling    apparatus. 

(5/12/19.) 
159  975  Lord  &  Taylor.     Magneto-electric  machines.    (9  12,19.) 

159  934  Round.     Thermionic  amplifiers  and  detectors.     (9  1219.) 

159997  Wade.     (Coto-Coil  Co.)     Electric  coils  and  the  manufacture  thereof.  (iri2  19.) 

160  017  B.T.-H.  Co.     (G.E.Co.)     Protective  devices  for  electric  circuits.     (22  12/19.) 
160  019  B.T.-H.  Co.     (G.E.Co.)     X-ray  apparatus.     (2312  19.) 

160  020  B.T.-H.  Co.     (G.E.Co.)     X-ray  apparatus.     (23  12  19.) 

160  031    B.T.-H.  Co.  &  Trencham.     Electric  insulators  for  electric  switches  and  like 
connection.    (3,1/20.) 


160  043  Hunt.     Insulation  of  conductors  of  submarine  cables.    (17/1/20.) 
160  074  Nobbs  &  NOBBS.    Electric  heaters  for  liquids.    (20/2/20.) 
160  082  Marks.    (Scovill  Mfg.  Co.)    Electric  furnaces.    (15,3,20.) 
160  086  Broadbent.    Flexible  pendant  electric  light  fittings.    (8/4/20.) 
160  113  Thorrowgood     &     Bushrod.      Pneumatically-operated    electric 
(30/12/19.     Divided  application  on  150  778,) 


APPLICATIONS  FOR  PATENTS. 

October  6    1920. 
28  330  Ta'  lot.     Automatic  control  of  electric  motors. 
28  338  LoNf..    Automatic  telephone  pav  station. 

28  342  Metropolitan-Vickers  E;  ectkic  Co.  &  Davies.    Electric  oil  switches. 
28  357  Marks.    Electric  traffic-signalling  devices. 

October  7,  1920. 
28  385  Bishop.     Electric  cat lo  terminals. 
28  386,  28  387  and  28  388  Ide  dr  Painter.    Switches. 
23  395  Maag.    Electric  heating  devices.    (8/10  19,  Switzerl?nd.) 
28  400  Wil'.-inson.    Valves  for  electric  heating,  iic. 
28  406  .Railing  '/  Butler.    Trolly  heads. 
28  430  B.  T.-H.  Co.  (G.  E.  Co.).    Electric  welding  apparatus. 
28  4,'52Ges.   fur    Drahtldse  Teiegfapfie.    Means  lor  receiving   wireless  signa.s. 

(8)10.19.  Germany.1 
28  461   JoHHSor  &  PiiLi  IPS&  Wocd.    Electric  switchgcar  of  truci<  tvpe. 

October  8,  1920. 
28  495  Waiton.    Electric  lamps. 
28  514  Crust.    Electric  junction  box. 
28  517  McGrecof.    Electrically  operated  warning  signals. 
28  520  Dwies  &  Thompson.     Magnetic  separators. 
28  528  Sykes.     Electric  apparatus  for  recording  and  reproducing  sound. 
28  547  Bennett.    Magnetic-electric  machines. 

28  559  Ventilet.i,  Ltd  .  &  Oglh.    Electric  heating  and  ventilating  apparatus. 
28  577  Richard.     Insulators  for  high  potential  lines. 
:>.&  599  Creed.    Circuit  controlling  apparatus  for  wireless  telegraphy 

Octot-er  9,  1920. 
23  603  Simpson.    Apparatus  for  indicating  opening  or  closing  of  electric  contacts.  &c. 
28  605  Canniforo.     Electric-warning  signals  for  left-hand  driven  cars. 
28613  Corde:.     Radio-interference   preventers.    (21/10/19,    U.S.). 
28  616  Sharp.    Slow  motion  device  for  electric  motor  starters.  &c. 
28  650  Kirk.    Automatic  switches  for  electric  heating  apparatus. 
28  665  Metkopolitan-Vicker'  Electric  Cc.  t  Gittin'.     Electric  oil  switches, 
28672  India  Rubber  Co.     Moulds  for  battery  jars.    (18'12  19.  U.S.) 
23  681  Sctt.    Electric  contact  makers  tor  steering  wheels. 
October  11,  1920. 

28  763  Morkrum  Co.    Printing  telegraph  apparatus.    (13/10/19,  U.S.) 

28  783  Rivers-Moore,  Burden  h  Hawes.    Fu.'^es. 
October  12,  1920. 

28815  Beierley.     Electric  safety  hand  lamps. 

28  835  TuRNOCK.     Fuses. 

28  853  Rohde.    Suspension  insulators  for  electric  wires,  &c.    (14/1019,  Germany.) 

28  863  Igranic  Electric  Co.    (Cutler  Hammer  Mfg.  Co.)    Electric  regulating  systems. 

28  864  Igranic   Electric  Co.    (Cutler-Hammer  Mfg.  Co.)    Driving  mechanism   tor 
electric  m.otors. 

28  866  Jhamuotila.     Electric  counters. 

28  867  J  hamuotila.     Disposition  of  safety  devices,  &c.,  in  electric  generators. 

28  874  Dimitrievitch.     Electric  signalling. 

28  875  Stroud.     Electric  light  f.ttings. 

28876  Lesagi;.     Incandescent  cathode  valves.    (30/10/19.  France.) 

28  898  SiwoNETTA.'  Switch  mechanism  lor  interccmmunicaticn  telephone  instruments 

28  906  Agate.    Controlling  electric  currents  and  recording  radio  signals. 

28  915  Drury.     Electrical  generating  plant. 

28  917  WiNTERBOTHAM.     Electric  sad  irons. 

October  13,  1920. 

28  923  Taylor.     Electric  transmission. 

28  947  Thomson.    Accumulator-driven  vehicles. 

28  956  Drummond.    Current  indicators. 

28  972  B.T.-H.  Co.    (G.E.Co.)    Electric  valves  or  oscillators. 

28  '980  Gush.    Electrolytic  systems  of  protection  for  boilers.  &c.,  against  corrcsicn. 

28  986  KoMiNiK  &  NosEio.    Fuses,  *ic.    (10,3/19,  Austria.) 

28  993  Politawski.     Dynamo-electric  machines. 

28  997  Neumeyer  (F.)  'Akt.-Ges.    Electric  starters  for  internal-combusticn  engines. 

(14/10/19,  Germany.) 

29  012  Telephone  Mfg.  Co.  &  Murray.    Diaphragms,  &c.,  for  telephone  transm.itters 

October  14,  1920. 
29  031  Taylor.     Electric  transmission. 

29  034  (;arle  Accessories  Co..  Reeves  &  Crawford.    Switches. 
29  035  Donovan.    Plug  and  socket  switches. 
29  044  Hailwood.     Miners' electric  bmps. 

29  019  E'ANDEN  Co.  &  Eaton.    Switch  for  lighting  sets  of  motor  cycles,  &c. 
29  050  McNeil.     Electro-thermicallv  cutting  metals. 

29  088  VANDERVELL&  MiDGLEV.    Electric  stai  ters  for  intemal-comb'Jstion  cngines 
29  089  Grant.    Telegraphic  transmission  of  pictures. 
29  091  Akt.-Ges.  Brown,  Boveei  et  Cie.     Regulating  d.c.  voltage  in  metal  vapour 

rectifier  installation.     (14/10, 19.  Switzerland.)  I 

29  097  Henderson.     Electrical  apparatus. 
29  110  Oldham.    Magnetic  locks. 

October  15.  192C. 
29  153  Automatic  Telephone  Mfg.  Co.    Telephone  systems. 
29  154  Automatic  Telephone   Mfc.   Co.    Distributing  arrangements  for  telephone 

systems. 
29  181  Holland.    Wireless  telegraph  systems. 
29  185  Mono.    (International  Precipitation  Oi.)  Electrical  precipitation  of  suspenc'fd 

particles  from  gaseous  media. 
29  189  Siemens.    Automatic  and  semi-automatic  telephone  sy.stems. 
29  225  Glas5r  &  Wickens.    Brush  gear  for  electrical  machinery. 
29  229  LusTlG.     Electromotors. 
29  241  Andrew  &  Bradley.    Means  for  coupling  electric  cables. 

October  16.  1920. 

29  252  Landgon-Davies  &  Soames.     Electric  welding  apparatus. 

29  258  Smith.     Electric  switches. 

29  299  GbTZ  &  Schmidt.    Switches. 

29  304  G.  E.  (^.  &  Trippe.    Vacuum  as  low  pressure  bulb  electron-discharge  apparatus. 

29  312  El  ektrischf  Genklampenfabrik  Watt  A.G.    Fastening  electrodes  in  Rcntgen 
tubes.  &c.     (18  10  19.  Austria,) 

29  318  Mathys  &  MuiR.     Electric  lighting  apparatus  for  motor  cycles.  &c. 

29  319  British  Electric  Pl.ant  Co.  &  Whitesmith.    Brush-holder  for  electric  ma- 
chinery. 

October  18,  1920. 

29  331  Kent.  Avery  &  Pistor.     Brush  holders  of  dynamos  and  motors. 

29  335  Automatic  Telephone  Mfg.  Cxj.,  Webster  &  Mercer.    Automatic  telephone 
systems. 

29  378  Williams  &  Middleton.     Electric  generators  for  lighting  cycles,  &c. 

29  380  Byrne.     Electrical  apparatus. 

29  383  Eriksson  &  Jonasson.     Electric  indicator  boards,  &c. 

29  416  VoGLHUT.     Regenerated  incandescent  lamps.     (17/10/19,  Germany.) 

29  431  Allgemeine  Elektficitats.     Device  for  preventing  impulse  shocks  and  ..uid 
treed  supply  conduits.     (16  10  19.  Germany.) 

29  436  Oldham.     Portable  electric  lamps. 
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Companies'  Reports,   &c. 


JOHNSON  &  PHILLIPS,  LTD. 
The  directors'  report  of  Johnson  &  Phillips,  Ltd.,  states  that  the 
profit  for  1920,  after  providing  for  bad  and  doubtful  debts  and  charging 
upwards  of  £23  000  for  maintenance  of  buildings,  plant,  &c.,  was  £98  405, 
and  with  £33  658  brought  forward,  the  total  was  £131  063.  After 
paying  directors',  auditors'  and  trustees'  fees  (£1  511),  interest  on 
debenture  stock  (£3  657),  providing  for  reserve  re  debenture  sinking 
fund  (£9  227),  interest  on  second  debentures  (£2  500),  depreciation  on 
machinery,  &c.  (£12  235),  interest  on  loans  (£4  450),  income-tax  and 
excess  profits  duty  (£24  312),  loss  on  sale  of  4  per  cent,  funding  loan 
(£2  776),  the  balance  is  £70  394.  A  dividend  at  rate  of  12J  per  cent. 
per  annum  (less  tax)  has  been  declared  on  the  ordinary  shares,  and 
£32  1 13  carried  forward,  subject  to  taxation  demands. 

At  the  meeting  on  the  5th  inst.,  the  chairman,  Mr.  W.  Clatjde  John- 
son", after  giving  an  explanation  of  the  report  and  accounts,  said  that  the 
directors  considered  the  profits  earned  during  the  year  were  very  satis- 
factorj',  and  they  were  pleased  to  be  able  to  recommend  the  same  divi- 
dend on  the  increased  capital  as  was  paid  last  year  on  a  much  lower 
figure.     The  new  capital  was  not  received  until  well  towards  the  middle 
of  the  year,  so  that  they  had  only  had  the  benefit  of  it  for  just  over  six 
months.     The  profits  must  also  be  considered  satisfactory  from  the  point 
of  view  that  the  year  under  review  was  one  of  exceptional  difiiculty  from 
the  manufacturing  standpoint.     It  was  very  pleasin^  to  be  able  to  report 
that  their  order  books  at  the  end  of  the  year  were  as  full  as  it  was  con- 
sidered safe  for  them  to  accept.     Indeed,  some  departments  had  from 
eight  to   ten   months  work  in   hand,   including   large    and    important 
Government  contracts,  so  that  the  prospects  for  the  current  year  might 
be  considered  highly  satisfactory.     Orders  were  still  coming  in,  in  spite 
of  the  troubled  times,  and  they  were  justified  in  looking  forward  with  the 
fullest  confidence  to  the  future,  as  it  seemed  to  them  a  clear  indication 
of  an  early  trade  revival,  in  which  the  electrical  trade  was  bound  to  take 
the  lead.     The  depression  in  trade  which  set  in  during  the  closing  months 
of  1920,  and  unfortunately  still  continued,  had  been  felt  by  the  electrical 
industry  to  a  much  smaller  extent  than  by  other  branches  of  industry. 
That  was  largely  due  to  the  increasing  recognition  of  the  fact  that  in  the 
extended  application  of  electric  power  lay  the  chief  hope  of  reducing  pro- 
duetion  costs  in  every  direction.     Further,  the  fact  that  for  a  long  time 
past  the  demand  tor  their  manufactures  had  exceeded  the  supply  pre- 
vented their  suffering  losses  due  to  depreciation  to  the  value  of  stocks. 
Progress  of  Company. 
Since  the  formation  of  the  company  in  1905,  Mr.  Johnson  said  that 
£277  477  had  been  spent  on  additions  to  plant,  machinery  and  buildings. 
During  the  same  period  £146  130  had  been  spent  on  repairs  and  main- 
tenance, and  £119  500  written  off  for  depreciation  out  of  profits.     It  had 
recently  been  necessary  to  obtain  financial  assistance  from  their  bankers, 
and  they  now  wished  to  put  their  finances  on  a  more  solid  basis  by  the 
creation  of  £350  000  in  new  debentures.     That  would  enable  them  to 
redeem  the  balance  of  the  first  debentures  and  paj'  off  the  £50  000  second 
debentures,  also  to  repay  the  bankers'  advances  and  provide  further 
working  capital  to  enable  them  to  tackle  the  ever-increasing  volume  of 
business  offered  to  them,  and  for  which  they  were  now  fully  equipped. 
The}'  could  not  borrow  the  amount  at  present,  as  their  powers  were 
limited,  and  therefore  thej-  proposed  to  alter  the  articles  of  association 
by  increasing  the  borrowing  powers  of  the  company  at  an  extraordinary 
general  meeting  to  be  held  after  the  termination  of  this  meeting.    They 
proposed  to  create  £350  000  8  per  cent,  first  mortgage  debenture  stock, 
redeemable  in  25  years  by  a  sinking  fund.     They  might  have  made  a 
preference  share  issue,  but  having  regard  to  the  high  rate  of  interest 
which  was  being  paid  by  other  industries  for  such  issues,  they  should 
liave  had  to  pay  10  per  cent,  interest  at  least,  and  that  would  have  been  a 
permanent  drag  on  the  business.     They  had  had  the  advantage  of  the 
advice  of  a  prominent  financial  corporation  on  the  matter,  and  they 
felt  sure  they  were  adopting  the  best  course  for  the  benefit  of  the  com- 
pany.    In  conclusion,   he  said  tlieir    relations  with    their  workpeople 
were  most  excellent  and  satisfactory'.     They  were  one  of  the  first  busi- 
nesses in  the  country  to  start  a  works  committee,  and  it  had  always  had 
the  most  beneficial  results.     Suggestions  were  brought  forward  at  times 
aiming  at  greater  efficiency  in  the  works  or  for  the  comfort  of  the  em- 
ployees.    The  latter  were  received  always  sympathetically,  as  to  get  the 
highest   efficiency  they   must  have   a   contented   staff   of   workpeople. 
They  had  equipped  a  canteen,  run  entirely  by  the  committee  of  the  works 
club,  and  it  had  created  a  very  fine  feeling  of  good  fellowship  among  all 
classes  of  employees. 

The  report  and  accounts  were  adopted,  and  at  the  subsequent  extra- 
ordinary meeting  the  articles  of  association  were  altered. 

BRUSH  ELECTRICAL  ENGINEERING  COMPANY,  LTD. 
The  annual  meeting  of  the  Brush  Electrical  Engineering  Com- 
PANV,  Ltd.,  was  held  on  Tuesday,  the  chairman  (Mr.  E.  Garcke)  pre- 
siding. In  moving  the  adoption  of  the  report  and  accounts,  he  said  they 
again  reflected  the  prosperous  condition  of  the  company.  Adding  to  the 
balance  of  profit  of  £191  096  the  amount  of  £74  726  brought  forward, 
there  was  available  £265  822.  The  directors  recommended,  among 
other  appropriations,  the  addition  of  £53  377  to  general  reserve,  bringing 
it  up  to  £75  000,  and  the  payment  of  a  diridend  of  15  ]>er  cent.,  leaving 
£143  268  to  be  carried  forward,  subject  to  excess  profits  duty  for  1920 
and  previous  years.  The  gross  profit  on  trading  amounied  to  £285  328, 
compared  with  £223  000  in  1919,  but  the  expenses  were  also  higher. 
Increased  cajjital  had  been  provided  in  order  to  deal  with  the  largely 


increased  volume  of  business,  which  had  necessitated  extensions^of 
buildings  and  plant  and  a  larger  lock-up  in  stock  of  materials  and  work 
in  progress.  A  valuation  of  the  plant  and  buildings  of  the  company 
had  been  made  and  showed  an  aggregate  figure  which  was  nearly  double 
the  book  value  of  those  assets.  He  thought  they  might  regard  the 
present  position  with  satisfaction  and  look  forward  to  {he  future  with 
confidence.  The  specialities  they  controlled  placed  them  in  a  favour- 
able position,  notwithstanding  the  prevailing  depression  in  most  branches 
of  industrj'. 

The  Brush-Ljungstrom  Plant. 
Their  order  books  were  well  filled  and  there  had  been  a  gratifying 
increase  in  the  demand  for  their  Brush-Ljmigstrom  turbo-generator 
plant  for  electric  power  production.  The  installation  of  plant  of  that 
type  effected  such  marked  economy  in  coal  and  consequently  in  the  cost 
of  electric  ]X>wer,  that  its  introduction  had,  in  the  cases  of  some  elec- 
tricity supply  undertakings,  been  directly  instrumental  in  converting  a 
yearly  loss  into  a  substantial  profit,  while  in  stations  already  working 
at  a  profit  there  had  been  a  corresponding  improvement  in  results. 
Reports  showed  that  the  efficiency  of  the  turbine  was  well  maintained  and 
did  not  fall  appreciably  in  serxice.  They  recently  had  an  official  inde- 
pendent test  made,  without  preparation,  of  two  sets  which  had  been  in 
constant  use  for  45  months,  when  tlie  results  showed  that  the  steam 
consumption  was  well  within  the  guaranteed  figures.  The  orders  in 
hand  represented  m  horse-power  more  than  the  total  they  supplied  in 
the  whole  of  the  period  from  the  commencement  of  manufacture  in  1914 
to  the  end  of  1920.  Whatever  might  be  the  result  of  the  coal  contro- 
versy, it  seemed  clear  that  economy  in  coal  consumption  was  at  once  a 
duty  and  a  necessity.  From  this  view-point  they  had  every  reason  to 
believe  that  their  turbine  which  effected  such  a  marked  saving  in  fuel,  and 
which  time  had  proved  to  be  in  every  way  reliable  in  service,  must  com- 
mand a  good  market.  The  directors  hoped  that  the  large  new  factory 
now  under  constmction  at  Falcon  Works,  Loughborough,  to  be  devoted 
to  the  manufacture  of  that  plant,  would  enable  them  to  cope  better  with 
the  demand.  He  referred  at  the  meeting  last  year  to  the  company's 
difficulties  in  carrying  through  large  contracts,  and  in  this  respect  the 
position  had  improved,  as  they  were  now  able  to  take  the  risk  of  making 
contracts  at  firm  prices,  whicli  was  more  satisfactory  both  for  their  cos- 
turners  and  for  themselves. 


The  directors  of  the  Adelaide  Electric  StrppLY  Cojepany,  Ltd.,  have 
declared  an  interim  dividend  on  the  ordinary  shares  for  the  half-year 
ended  Feb.  28,  1921,  at  the  rate  of  12  per  cent,  per  annum  (6  per  cent, 
actual),  free  of  British  tax,  payable  June  1. 

The  Melboitrne  Electric  Supply  Company,  Ltd.,  has  declared  an 
interim  dividend  on  the  consolidated  ordinary  stock  in  respect  of  half- 
3'ear  ended  Feb.  28,  1921,  at  rate  of  10  per  cent,  per  annum  (5  per  cent. 
actual),  free  of  British  tax,  payable  June  1.  ' 

Messrs.  Lazard  Bros.  &  Company,  Ltd.,  who  have  purchased  £250  000 
4^  per  cent,  first  mortgage  debenture  stock  of  the  Newcastle-upon- 
Tyne  Electric  Supply  Comp.any,  Ltd.,  at  70  per  cent.,  are  offering  the 
stock  for  sale  at  71 J  per  cent.,  less  a  brokerage  of  J  per  cent. 

The  directors  of  the  Aster  Engineering  Comp.any  (1913),  Ltd., 
have  declared  a  final  dividend  of  2J  per  cent.,  tax  free,  making  7J  per 
cent,  for  the  year.  A  sum  of  £6  000  is  placed  to  special  reserve  for  bad 
debts,  £3  685  to  depreciation  and  £40  573  carried  forward,  subject  to 
taxation  demands. 

The  directors  of  the  Peterborough  Electric  Traction  Company, 
Ltd.,  recommend  a  dividend  of  18  per  cent,  on  the  preference  shares 
for  three  years  ended  Dec.  31,  1920.  A  sum  of  £768  has  been  placed 
to  reserve,  £3  000  to  renewals  fund,  £6  132  for  repairs  and  maintenance 
and  £932  carried  forward. 

The  directors  of  the  Metropolitan  Electric  Tramways,  Ltd., 
have  declared  dividends  of  4J  per  cent,  for  1918  and  J  per  cent,  on 
account  of  1919  on  the  preference  shares.  Asumof  £10  868is  placed  to 
reserve,  £10  000  to  reconstruction  and  renewals,  £262  309  to  repairs 
and  maintenance,  and  £1  539  is  carried  forward. 

The  net  profit  of  Bell's  United  Asbestos  Company,  Ltd.,  for  1920 
was  £64  670,  and  a  final  dividend  on  the  ordinary  shares  of  Is.  6d.  per 
share  is  recommended,  making,  with  the  interim  dividend  paid  in  October 
last,  a  total  distribution  at  the  rate  of  122  percent,  for  the  year.  £20  000 
is  placed  to  depreciation  reserve  and  £34  124  carried  forward. 

The  directors'  report  of  Chiswick  Electricity  Supply  Corporation, 
Ltd.,  for  1920  states  that,  after  paving  interest  on  loans,  sinking  fund 
premium  and  trustees'  fees,  the  protit  was  £15  770.  With  amount 
brought  forward,  the  sum  standing  to  credit  of  net  revenue  account 
is  £13  559.  The  directors  recommend  a  dividend  of  3  per  cent.,  placing 
£6  500  to  depreciation  reserve  and  carrying  forward  £2  035. 

It  was  reported  at  the  meeting  of  the  Tynemouth  &  District 
Electric  Traction  Company,  Ltd.,  yesterday  (Thursday)  that  the 
total  revenue  for  1920  was  £38  654  and  the  expenditure  £31  505,  mth 
£7  811  brought  in,  the  available  total  was  £14  960.  After  paying  the 
dividend  on  the  cumulative  preference  shares  of  5  per  cent,  and  a 
dividend  on  the  ordinary  shares  of  10  per  cent,  for  the  year,  £8  794  was 
carried  forward. 

The  total  revenue  of  the  Bristol  Tramways  &  Carriage  Company 
for  1920  was  £920  744.  Working  and  general  expenses  and  renewals 
amounted  to  £958  884,  and  in  view  of  the  abnormal  conditions  the 
directors  have  transferred  £45  000  from  reserve,  so  that  with  excess 
profits  duty  repayable  and  balance  brought  forward  the  balance  is 
£90  224.     After  paying  interest  on  the  4  and  4J  debenture  stock,  and  a 
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final  tlividond  on  the  ordinary  shan'S  at  rate  of  4  per  cent,  (makinf,'  7  per 
cent,  for  the  J'enr),  a  sum  of  £:$  727  has  Iwcn  carried  forward. 

Tho  TOSS  profit  of  the  Kanuoon  Electiuo  Tramway  and  Suim'LY 
COMI-ASY,  Ltd.,  for  1920  was  £08,.'i-tO  (against  £80,357  in  1919).  Adding 
interest  and  transfer  foes  and  deducting  various  outgoings  ini'hiding 
£3  115  for  depreciation  on  sundry  a.ssets  in  Rangoon,  £27  500  transferred 
to  reserve  for  renewals  and  £1  151  for  Indian  income-tax,  tho  net  profit  is 
£37  642  (against  £27  304).  A  dividend  on  the  Ordinary  shares  is  projiosed 
of  Rs.  1-8^(10  per  cent.)  per  share,  free  of  all  tax.  leaving  £9  303  to  be 
carried  forwanl,  against  £4  3(U  brought  in. 

The  directors'  report  of  llu-  IVvrn  Ki.kctiuc  Tuamwavs,  Ltd.,  for  1920. 
states  that  aft^r  including  £4  251  bnmght  forward,  the  available  balance 
is  £17  533,  out  of  which  the  following  amounts  have  been  deducted  : 
£5  478  for  interest  on  4.^  percent,  lii-st  mortgage  rlelicnture  stock  ;  £1  000 
for  sinkijig  fund  anil  £3  750  for  ilividend  on  t  lie  jMcference  shares,  leaving 
£7  305.  From  this  the  directors  have  transferreil  £5  000  to  contin- 
gencies and  renewals  account,  and  recommend  tliat  tho  balance  of 
£2  303  be  carried  forward  to  provide  for  contingencies  and  replacement. 
The  accounts  of  the  North  ov  Scotland  Elisotiiic  Lioiit  &  Power 
CoMrANY,  Ltd.,  for  1920  show  that,  after  jiroviding  for  interest  on 
debentures  and  loans  (£3  917),  writing  off  £284  from  suspense  account 
and  making  provision  for  income-tax  (£1  902),  the  balance  is  £7  .529, 
and  adiling  £729  brought  forwaid.  there  is  £8  250  to  lie  ilealt  with.  The 
directors  recommend  payment  of  a  dividend  at  the  rate  of  IJ-  per  cent. 
for  the  year,  being  the  maximum  dividend  allowed  under  the  Temporary 
Increase  of  Charges  Act.  which  will  absorb  £025.  A  s\nn  of  £5  000  has 
been  placed  to  renewal  reserve  account  and  £2  000  placed  to  'general 
reserve  account,  the  balance  (£034)  being  carried  forward. 

The  net  profit  of  the  Ckaiopark  Electric  Cable  Company-,  Ltd., 
for  the  year  ended  March  31  last  was  £15  077  (after  making  provision  for 
taxation  demands),  and  with  £2  920  brought  forward,  the  sum  available 
is  £18  603.  The  directors  recommend  that  £2  000  be  applied  to  depre- 
ciation off  buildings  and  machinery  and  that  £0  000  be  placed  to  reserve, 
and  after  paying  the  year's  dividend  on  the  6  per  cent,  preference  shares, 
it  is  proposed  to  pay  a  dividend  on  the  ordinary  sliaix's  of  12i  per  cent. 
for  the  year,  leaving  to  be  carried  forward  (subject  to  paynient  of  direc- 
tors' fees)  a  sum  of  £3  Olilj.  The  directoi's  regn'tfully  record  the  death 
of  Jlr.  Donald  llacLean,  who  was  recently  appointed  a  managing 
director  after  serving  with  the  company  since  its  inception. 

5Ir.  .J.  G.  B.  Stone,  who  presided  over  the  meeting  of  the  Indian 
Electric  Scpply  and  Traction  Company',  Ltd.,  last  week,  stated 
that  there  had  again  been  an  increase  in  the  number  of  units  sold  in  all 
departments,  except  under  the  heading  of  special  contracts,  where, 
owing  to  tho  temporary  stoppage  of  mills  due  to  labour  unrest,  the  figure 
was  793  240  units,  against  1  110  000  units  in  the  previous  year.  The 
small  tramway  which  they  operated  showed  slightly  more  satisfactory 
results,  but  the  system  was  too  small  to  be  an  important  factor  in  bringing 
the  company  additional  revenue,  and  at  present  there  was  no  profitable 
field  for  extension.  Good  progress  was  being  made  with  the  new  power 
house  which  was  in  course  of  erection  on  the  riverside,  and  the  6  000  kW 
of  new  plant  was  being  shipped.  They  hoped  to  have  effective  use  of 
the  station  early  in  the  new  year  and  there  was  already  a  demand  for 
the  whole  outjiut.  They  had  a  total  of  £38  784  for  disposal,  of  which 
£11011  had  been  tUsbui-sed  on  account  of  the  interim  dividend  of  3 
pcT  cent,  on  the  ordinary- shares  and  the  di\adends  on  the  seven  per  cent, 
preference  shares,  leaving  £27  773.  Out  of  this  the  board  had  placed 
£6  000  to  reserve  for  depreciation  and  renewals,  £6  500  to  general  reserve 
and  £2  500  had  been  written  off  debenture  issue  expenses  and  £513  off 
new  share  issue  e.\i)enses.  A  final  dividend  of  7  per  cent,  on  the  ordinary 
shares  was  declared,  making  10  per  cent,  for  the  year,  leaving  £5  074 
to  be  carried  forward.  Mr.  Seton  Eustace  has  joined  the  board  in 
succession  to  the  late  Sir  Ralph  Ashton. 

Tho  revenue  of  the  London  &  Suburban  Traction  Company', 
Ltd.,  for  1920  was  £51  961.  After  deducting  administration  and 
general  expenses,  debenture  .and  loan  interest,  &c.,  and  including 
£1  205  brought  forward,  there  remains  £2  098  to  be  carried  forward. 
Pre'siding  over  the  meeting  on  the  5th  inst.,  the  Chairman,  Lord 
Ashfield,  said  that  they  did  not  have  a  successful  year.  The  primary 
interest  of  the  company  was  in  tramways,  and  almost  without  exception 
tramways  throughout  the  country  reached  a  condition  some  months 
ago  in  which  they  had  become  unremunerative.  AH  payments  for 
labour,  services  and  commodities  had  moved  upwards  with  the  rise  in 
economic  levels  occasioned  by  the  war,  but  fares  had,  until  cjuite  recently, 
owing  to  the  dead  hand  of  the  maximum  powers  legislation,  been  held 
almost  at  the  old  level.  The  Tramways  (Temporary  Increase  of 
Charges)  Act,  1920,  was  passed  in  Jlay  last,  and  the  three  tramway 
companies  in  which  they  were  interested  enjo\'ed  during  the  latter  part 
of  IO2O  the  benefit  of  orders  made  under  tho  Act  authorising  increased 
fares.  The  results  for  the  year  were  an  improvement  on  those  for  the 
preceding  year,  and  bore  the  pos.sibilities  of  much  further  improvement. 
The  traffic  receipts  showed  a  growth  in  two  years  of  48  per  cent.,  but 
in  that  period  expenses  only  increased  46  per  cent.  The  car  mileage 
worked  in  102t)  was  almost  identical  with  tli.it  of  1019.  and  not  materially 
greater  than  that  of  1918.  He  looked  forward  to  some  appreciable 
advancement  in  their  fortunes.  The  first  three  months  of  this  year 
show  a  substantial  gain  on  the  results  for  the  corresponding  months  of 
1920.  It  was  not  possible  to  make  any  distribution  on  the  share 
capital  and  the  arrears  of  dividend  on  tho  5  jier  cent,  cumulative 
preference  shares  amounted  to  £280  605. 

Mr.  A.  M.  Quill,  who  presided  over  the  meeting  of  the  Madra.s  Electric 
Tr.\mway-s  (1904),  Ltd.,  stated  that  a  strike  occurred  in  .January  of  last 


year  and  lasted  nearly  seven  weeks.  The  men's  union  demanded  the 
reinstatement  of  two  men  who  had  been  discharged  several  montlis 
earlier.  Though  tho  Board  indicated  that  while  they  ere  willing  to 
refer  questionsof  wages,  conditionsof  labour,  orof  principle  to  arbitration 
they  coulil  not  refer  any  question  of  management  or  discii)lino,  and 
ultimately  the  strike  collap.sod.  The  effect  of  the  stoppage  would  be 
rellected  in  the  accounts  for  1021.  In  addition  to  the  strike  early  in 
1020  a  ])artial  stoppage  of  the  employees  of  the  Madras  Electric  Supply 
Corporation,  which  supplied  the  comiiany  with  current,  occurred  be- 
tween May  26  and  June  22,  during  which  period  they  had  a  restricted 
service  of  cars  running.  The  balance  from  running  accoimt,  after  pro- 
viding for  inaint<>nance  and  all  expenses  in  Madras,  was  £40  893,  compared 
willi  £26  0S6  for  1919.  The  increase  was  almost  entirely  accounted  for 
by  the  ditference  in  exchange.  The  entire  increase  of  10. 0  per  cent,  in 
traffic  receipts  was  absorbed  in  increased  cost  of  nnining.  In  tlie  latter 
part  of  last  year  the  Madras  Government  authorised  increases  in  fares 
up  to  .50  per  cent.,  and  on  14th  March  last  their  tliree  principal  stages 
were  increased.  They  were  pajdng  a  further  dividend  of  4  per  cent,  on 
the  ordinary  shares,  making  8  per  cent,  for  the  year,  tax  free,  the  con- 
tribution of  £1  000  to  the  employees'  gratuity  fund,  and  the  transfer 
of  £3  .500  to  general  reserve,  leaving  to  be  carried  to  next  year's  ac- 
counts £5  555.  The  Momit-road  extension  had  been  practically  com- 
pleted, but  the  line  could  not  be  oiiened  until  the  (Jovernment  had 
strengthened  the  bridges. 

1'lie  directoi's  of  Babcock  &  WiLCOX,  Ltd.,  report  that  the  lu-t  profit 
during  the  year  1920  was  £407  468,  and  with  the  balance  from  1919,  less 
the  amount  voted  to  the  dire>ctors  as  bonus  at  the  last  meeting,  the  total 
available  is  £618  593.  The  interim  dividends  paid  in  Xovember  on  the 
first  and  second  preference  shares  and  on  the  ordinary  shares  absorbed 
£157  894,  leaving  £460  699.  The  directors  now  recommend  that  the 
following  dividends  be  paid  for  the  half-year  ended  3l8t  December,  1920, 
viz.  :  3  per  cent,  on  the  preference  shai-es  (£3  000),  2^  per  cent,  on  the 
second  preference  shares  (£4  476)  and  9  per  cent,  on  the  ordinary  shares 
(£193  .395).  It  is  also  proposed  to  place  £150  000  to  the  reserve  fund  and 
to  grant  £10  000  to  the  staff  pension  fund,  leaving  to  be  carried  foi'ward 
£99  828.  The  extension  at  the  works  to  provide  for  greater  output  and 
to  make  good  the  reduction  in  output  occasioned  by  the  alteration  in 
working  time  to  47  hours  per  week  have  been  comiiletod  .  The  outjiut 
of  the  workmen  is  still  on  the  average  below  pre-war  standard,  and  the 
continual  interruptions,  through  trade  disputes,  militate  against  the 
business,  as  they  do  against  every  other  industrial  concern.  The  coal 
strike  has  caused  a  stoppage  of  the  works  in  certain  dcj)artments.  New 
offices  at  London  and  Renfrew  have  been  completed  and  occupied,  and 
more  workmen's  dwellings  have  also  been  completed.  New  orders  are 
somewhat  difficult  to  obtain  at  present  owing  to  the  high  cost  and  the 
financial  conditions  that  prevail.  The  eonstraction  of  the  large  works 
of  the  Sociedad  Espanola  de  Construceiones  Babcock  &  Wilcox  in  Spain 
is  comjjlcted  ;  the  works  are  in  operation  and  well  supplied  withordcrs. 

The  directors'  report  of  the  Calcutta  Electric  Supply'  Corporation, 
Ltd.,  states  that  38  820  839  uiuts  of  electrical  energy  were  sold  during 
1920,  compared  with  31  881  710  units  in  1919.  The  number  of  hou-ses 
connected  was  11  505,  against  10  287,  an  increase  of  1  218.  The  gross 
revenue  was  £398  382  (agauist  £359  949),  and  the  net  revenue  £263  482 
(against  £237  206).  Tho  total  profit  for  the  year,  including  interest 
received  on  money  at  deposit,  was  £270  160,  and  with  balance  brought 
forward  (£45  699)  the  total  was  £315  859.  Deducting  debenture  interest 
(£4  579),  preference  dividend  (£24  7.50),  the  interim  dividend  of  4  per 
cent,  on  tfie  ordinary  shares  paid  (£16  775),  the  income  tax  and  excess 
profits  duty  (£32  749)  and  interest  on  consumers' .,de posits  (£1  385)  the 
available  balance  is  ,£235  621.  The  directors  recommend  that  £24  793 
be  written  off  total  cost  of  debenture  issue  in  1920,  that  £83  000  be  placed 
to  reserve  for  taxation.  £5  000  be  transferred  to  reser\'e,  £43  760  to 
depreciation  and  renewals,  £3  000  to  insurance  and  £2  000  to  the 
retiring  gratuity  fund,  and  that  a  final  dividend  on  the  ordinary  shares  be 
paid  of  6  per  cent,  (actual),  making  10  iJor  cent,  for  tho  year,  and  also 
a  bonus  of  1  jjcr  cent.  (£31  682),  leaving  to  be  carried  forward  £42  386. 

It  is  pointed  out  that  the  ordinary  shareholders  obtain  in  the  interim 
and  pro])Osed  tUvidonds  the  relief  granted  in  respect  of  income  and  super 
tax  paid  in  Lidia,  which  for  1920  is  equivalent  to  about  an  additional 
1  percent.,  and  from  .July  1  last  the  reference  shareholders  have  received 
their  dividends  free  of  all  taxation  on  income,  both  British  and  Indian, 
up  to  6s.  in  the  £.  It  is  proposed  to  grant  to  the  staff  in  India  a  bonus 
equivalent  to  2  per  cent,  of  the  net  Indian  profits,  in  respect  of  service 
during  the  past  vear.  The  capital  expenditure  last  year  amounted  to 
£338  937,  making"  the  total  outlay  £1  764  844.  The  demand  for  electrical 
energy  continues  to  increase,  and  satisfactory  progress  has  been  made 
in  meeting  it.  For  earning  out  necessary  extensions  of  the  undertaking 
an  issue  was  made  in  .Inly  last  of  £500  000  of  5  per  cent.  1st  mortgage 
convertible  debentures  (ta.x  free),  and  the  issue  was  fuUj'  subscribed. 

The  directors'  report  of  the  British  Thomson-Houston  Company, 
Ltd.,  for  the  year  1920,  states  that  the  works  at  Rugby,  Coventry  and 
Willesden  have  been  maintained  in  good  condition.  'The  greater  part 
of  the  extensions  to  the  Rugby  works,  begun  during  1919.  is  still  uncom- 
pleted, owing  to  the  various  causes  which  have  retarded  building  opera- 
tions generally  throughout  the  country.  New  builchngs  which  have  come 
into  occupation  atVViilesilen  sincejthe  last  report  have  mat-eriaUyincrcased 
the  manufacturing  facilities  there.  The  changes  necessary  at  the  Bir- 
mingham K-orks  are  being  carried  into  effect  as  rapidly  as  possible.  The 
profits  for  the  year,  after  deducting  all  expenses  and  charges  other  than 
interest  on  debentures  and  loans,  and  after  making  provision  for  all 
estimated  taxation  for  the  year,  were  £470  470.  Adding  £208  431 
brought  forward  and  deductinginterest  on|debentures  and  loans  (£179  990, 
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the  balance  is  £498  911  ;  of  this  amount  the  directors  recommend  that 
there  be  appropriated  for  depreciations,  reserves,  &c.,  £210  000;  the 
dividends  recommended  will  absorb  £03  019,  leaving  £225  892  to  be 
carried  forH'ard. 

The  dividends  recommended  arc  on  the  old  and  new  shares  for  the 
respective  times  that  they  were  outstanding  during  the  year,  and  are  as 
follows  :  On  the  old  preference  shares  (since  converted  into  ordinary 
shares)  for  8  months  at  4  per  cent.,  on  the  new  preference  shares  for  one 
month  at  7  per  cent,  and  on  the  ordinary  shares  at  6  yet  cent,  (tax  free). 
In  the  last  report  the  directors  recommended  the  dividends  aggregating 
£250  000  should  be  declared  payable  out  of  the  capital  reserve  account 
and  this  was  carried  out  by  distributing  £250  000  of  £1  ordinary  shares, 
of  which  £210  000  represented  accumulated  dividends  on  the  old  pre- 
ference and  £40  000  dividends  on  the  old  ordinary  shares.  At  the  same 
time  the  share  capital  was  increased  to  £4  000 "OOO  ;  £2  000  000  in  £1 
ordinary  and  £2  000  000  in  £1  preference  shares.  During  the  year  there 
were, issued  at  jiar  the  balance  of  the  ordinary  shares,  amounting  to 
£950  000,  thereby  completing  the  total  issue  of  £2  000  000  ordinary  share 
capital,  and  there  were  also  issued  at  pai^  £1  500  000  preference  shares, 
leaving  £500  000  to  be  issued.  The  total  par  value  of  debentures  re- 
deemed to  date  is  £59  705,  leaving  a  net  amount  outstanding  at  date  of 
£152  295. 


"Sew  Gompanies. 


The  following  list  is  compiled  from  information  supplied  by  Messrs. 
Jordan  &  Sons,  Ltd.,  company  registration  agents,  Chancery-lane,  Lon- 
don, W.C,  2 :—  ■ 

"ALFO"  ELECTRICAt  ENGINEERING  COMPANY.  (174  379)— Reg. 
April  25,  capital  £2  000  in  £1  sharps,  to  cairy  on  business  of  electrical 
engineers.  Directors  :  H.  G.  Fowler  and  W.  i'.  Almond.  Reg.  office  : 
37,  Moorfields,  Liverpool.     Private  company. 

HEADS  (ELECTRICAL)  LTD.  (174  402)— Reg.  April  26,  capital  £3  000 
in  £1  shares,  to  acijuire  and  carry  on  business  as  manufacturers  of  elec- 
trical accessories  and  motor  and  general  engineers.  Directors  :  B,  M. 
Head,  .T.  Rest  and  C.  H.  Carter.  Reg.  office  :  165,  Wardour-street, 
W.     Private  company. 

KENT  HOUSE  ENGINEERING  COMPANY,  LTD.  (174  403)— Reg. 
April  26,  capital  £3  .")0O  in  £1  shares,  to  carry  on  business  of  electrical 
and  mechanical  engineers.  Directore  :  E.  Robinson  Ransden,  R.  F. 
Pearce,  S.  I.  Hitchcock,  E.  C.  G.  Ottley,  J.  Murray  and  K.  E.  Bartlett. 
Reg.  office  :   32,  Fenchurch-street,  E.C.     Private  company. 

MOODIS,  LTD.  (174389) — Reg.  April  25,  capital  £1  500  in  £1  orcUnary 
shares,  to  carry  on  business  of  electrical  engineers  and  contractors. 
Directors  :  A.  E.  Moody,  24,  Hungerford-road,  HoUoway,  N.7  (man. 
dir.),  y.  H.  iloody  and  B.  Guest.     Private  company. 

PREMIER  PRIVATE  TELEPHONE  COMPANY,  LTD.  (174  408)— Reg. 
April  26,  capital  £2  000  in  £1  shares,  to  acquire  a  certain  patent  for  an 
invention  in  relation  to  improvements  to  telephones  and  carry  on  busi- 
ness of  electricians,  &c.  Directors  :  E.  C.  Aspden,  92,  Grenville-street, 
Stockport,  D.  Wallace,  A.  L.  Barnes,  J.  Kay,  S.  Ridgway,  A.  Dutton, 
W.  S.  Whittaker.  G.  E.  Pennington  and  G.  Trafford.     Private  company. 

RILEY  PATENTS,  LTD.  (174  390)— Reg.  April  2.5,  capital  £5  000  in 
£1  shares,  to  acquire  and  carry  on  business  of  manufacturers  of  and 
dealers  in  telephones  and  telephone  apparatus,  in  metal,  rubber,  wood, 
china,  glass,  composition  or  other  material.  Reg.  office  :  20,  Denman- 
street,  \V.     Private  company. 

WOODALOID,  LTD.  (174  326)— Reg.  April  20,  capital  £1000  in  900 
£1  prefei-ence  and  2  000  Is.  ordinary  shares,  to  acquire  and  carry  on 
business  of  mechanical  or  electrical  engineers,  pattern  makers  and  wood 
workers.  Directors  :  A.  B.  Shaw,  S.  J.  Rouse  and  W.  R.  Gaff.  Reg. 
office  :   2,  Tanfield-court,  Temple,  E.C. 4.     Private  company. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics  "  :  "The  R.L.M.  Air  Line  "  ;  "  The  Van  Berket  Float 
Seaplane  "  ;  and  "  Circumferential  Wiring  of  Rigid  Airshij),"  by  E.  H. 
Lewitt." 

"  The  Cabinet  Maker  "  :  (Annual  Soft  Goods  Number). — "  Textiles 
in  the  Theatre  "  ;  "  Colour  and  Form,"  by  M.  McLeish,  with  coloured 
plate  ;  and  "  A  Review  of  Furnishing  Textiles." 

"  Chemical  Age  "  :  "  Wood  Distillation  as  a  National  Industry,"  by 
E.  0.  Powell ;  and  "  Reviews  of  New  Chemical  Works." 

"  Farm  and  Home  "  :  "  The  Ta.xation  of  Agriculture  "  ;  "  Housing 
the  Goat  "  ;  and  "  Continuous  Cropping." 

"  The  Fruit-Grower  "  :  "  The  Celery  -Fly  and  its  Control  "  ;  "  Fruit 
Crop  Prospects  "  ;  and  "  Utilising  Frames  for  Cucumber  Production." 

"  The  Gas  World  "  :  "  Analyses  of  some  Gas  Companies'  Accounts  "  ; 
"  Complete  Gasification  of  Coal  '  :  and  "  Incombustibles  in  Town's 
Gas." 

"  Harclwara  Trade  Journal  "  :  "  Annual  Meeting  of  the  Iron  and 
Steel  Institute";  "The  Future  of  the  I.F.A."  ;  and  'The  Prices  of 
Cut  Nails." 

"Gardening  Illustrated":  "Early  Flowering  Spiraeas";  "Rose 
•Sovereign  "•  (illustrated)  ;  and  "  Size  of  Seed  Potatoes." 


Arrangements  for  the  W^eek. 

FRIDAY,  May  13th  (today). 

Physical  Society  of  London. 
0  p.m.  At  the  Imperial  College  of  Science,  London,  S.W.  Papere 
on  "  Notes  on  Vacuum  Tubes  used  as  Detectors  of  Electrical 
Oscillations,"  by  Mr.  L.  Hartshorn  and  Mr.  E.  S.  Keeping  ; 
"  The  Coefficientof  Diffussion  of  Certain  Saturated  Solutions," 
b}'  Mr.  B.  W.  Clack  ;  and  "  Exjieriments  on  Thermal  Trans- 
piration Currents,"  by  Dr.  G.  D.  West. 

Junior  Institution  of  Engineers, 
8  p.m.     At    C'axton    Hall.    London,    S.W.     Paper   on    "  Scientific 
Developments  in  Gas  Measuring  Instruments,"  by  Mr,  H.  G. 
Brown. 
SATURDAY.  May  14th. 

Royal  Institution. 
3  p.m.     At  Albemarle-street,  London,  W.     Lecture  on  "  Chemical 
Reaction,"  by  Mr.  E.  C.  C.  Baly,  C.B.E.,  F.B.S.  (Lecture  II.). 

WEDNESDAY.  May  18th. 

University-   op   London. 
5  p.m.     At  Univereity  College,  Gower-street,  London,  W.C.  Lecture 
on  "  Wireless  Telegraphy  and  Telephony  by  Continuous  Waves," 
by  Prof.  ,L  A.  Fleming,  F.R.S.  (Lecture  III.). 

FRIDAY,  May  20th. 

Junior  Institution  of  Engineers. 
S  p.m.     At  Caxton   Hall,   London,  S.W.     Lecturette  on  "  Liquid 
Fuels,"  bv  -Mr.  A.  Arnold. 


Forty  Years  Ago. 

(The  Electrician,  May  14,  1881.) 

The  Legion  of  Honour. — M.  Gaston  Plante,  the  well-known  elec- 
trician, has  just  been  created  Chevalier  of  the  Legion  d'Honneur. 

Maxim  v.  Edison. — The  appeal  taken  by  Mr.  T.  A.  Edison  in  the 
interference  case  of  "  Maxim  against  Edison"  has  been  decided  against 
Edison's  claim  by  the  "  Board  of  Examinera-in-Chief  "  of  the  United 
States  Patent  Office. 

City'  Guilds  Institute. — On  Tuesday  last  Prince  Leopold  laid  the 
foundation  stone  of  the  new  college  for  the  advancement  of  technical 
education  recently  established  by  the  City  and  Guilds  Institute,  in 
Cowper-street,  E.C.     The  building  is  estimated  to  cost  £25  000. 

The  Swan  Light  at  the  Roy'al  Society'. — At  the  annual  reception 
by  the  President  and  Council  of  the  Royal  Society,  on  Wednesday  even- 
ing, the  7th  May,  the  library  was  illuminated  by  the  Swan  electric 
light,  which  was  worked  from  an  Otto  gas  engine  in  the  basement.  The 
light  was  steadv  and  clear. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  May  10. 


Copper — 

Best  selected per  ton 

Electro  Wirebars      ...       „ 

H.C.  wire,  basis    per  lb. 

Sheet 

Phosphor  Bronze  Wire  {Telephone)- 
Phosphor-bronze 

wire,  basis    , 

Brass  60/40— 

Rod,  basis    „ 

Sheet,  basis  , 

Wire,  basis  „ 

Pig  Iron — 

Cleveland  Warrants    .    per  ton 
Galvanised         steel 
wire.basis  8  SWG 

Lead  Pig — 

English     „ 

Foreign  or  Colonial  ...       „ 

Tin— 

Ingot „ 

Wire,  basis  per  lb. 

Salammofiiac. 


Price. 
£73     5     0 
£74     0     0 

Os.  llt^d. 

Is.  OJd. 


Inc. 
£1  15 
£1     0 


Dec. 


Is. 
Is. 


S^d. 


Id. 
Id. 


£6     5     0 
£27     0    0 


5s. 


£25 
£24 

£176 
2s. 


£2 
£2 


5    0     £6 
5d. 


5 
10 

5 

id. 


Copper  Sulphate. — Per  ton  £30. 
Boric  Acid    (Crystals). — -Per    ton 

£69. 
Sodium  Bichromate. — -Per  lb.  7^d. 
Sodium  Chlorate. — Per  lb,  4  .Vd. 


Per  cwt.  753. -70s, 
Sulphur  (Flowers).— Ton  £13  10s. 
„      (Roll-Brimstone). — Per  ton 
£12  10s. 
Sulphuric    Acid    (Pyrites,  168)". — 
Per  ton,  £9  17s.  6d. 
Rubber. — Para  fine,  lOJd.;  plantation  1st  latex,  lOd.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Boaverie  Street,  London,  E.C.  i.  Telegrams  : 
Benkrotic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  3Ianager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
oj  publication. 
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Notes. 


The   Return   Home. 

The  jubileo  of  tlic  Institution  of  Elei-trical  Engineers  has 
been  celebrated  in  two  way.'^.  both  equally  appropriate.  One 
is  the  re-opening  of  the  building  on  Victoria  Embankment  from 
wiiich  the  Institution  was  driven  by  the  hoards  of  bureau-- 
cracy,  \vhich  War  engendered  and  Peace  made  unnecessary. 
This  return  took  place  without  either  pomp  or  ceremonv  last 
Tuesday  ;  and  we  have  no  doubt  that  there  will  be  a  large 
gatliering  on  Thursday  next  at  the  first  ordinary  meeting  in 
the  restored  premises.  Apart,  however,  from  sentimental  and 
hi.storical  reasons  members  would  do  well  to  make  a  point  of 
hearing  the  lecture  which  is  then  to  be  delivered  by  Messr.'*. 
A.  .JoHNSEX  and  K.  R.^hbek  on  "  A  Physical  Phenomenon 
and  its  Application  to  Telegraphy,  Telephony,  &c."  Briefly, 
the  lecturers'  claim  is  that  by  sending  an  electric  current 
through  certain  substances,  such  as,  for  instance,  lithographic 
stone,  an  adherent  force  in  some  respects  resembling,  but 
entirely  ditt'ercnt  from,  electromagnetism  is  produced.  This 
claim  is,  we  have  no  doubt,  put  forward  iu  the  true  scientific 
spirit  for  examination  and  criticism  and  in  the  further  hope 
that  it  will  inspire  a  series  of  inventions  both  inside  and  outside 
the  field  of  wireless  telegraphy.  IJogmatic  scejrticism  in  such 
cases  would  be  as  wrong  as  a  free  acceptance  of  such  a  theory 
without  due  weighing.  We  are  sure  that  what  the  lecturers 
have  to/fiay  will  be  carefully  considered  and  our  ho]je  is  that 
some  of  their  expectations  at  lea.st  will  be  realised. 


The  Royal  Charter  at  Last. 

The  second  way  in  which  the  jubilee  of  the  Institution  is  to 
be  celebrated  is  by  a  petition  for  a  Royal  Charter  of  Incor- 
])oration  and  a  resolution  authorising  the  Council  to  apply  to 
the  Privy  Council  for  such  a  document  is  to  be  proposed  at  a 
Special  General  Meeting  on  May  31st.     Those  who  are  in- 


formed on  these  matters  will,  no  doubt,  consider  that  this  step 
is  long  overdue.  For  the  Institution  with  its  membershij)  of 
nearly  10  000  is  the  largest  body  of  its  kind  iu  the  country. 
It  represents  a  very  wide  range  of  interefets,  and  if  it  is  to  po.ssess 
that  influence  which  is  not  only  its  right  but  a  necessity,  it 
should  certainly  be  given  that  increased  stattis  which  a  Royal 
Charter  besto\vs.  An  application  for  a  Charter  was  made  as 
long  ago  as  1880  but  failed  owing  to  opposition  from  one  of  the 
other  engineering  Institutions.  If  similar  opposition  arises 
on  this  occasion  the  Iii.stitutiou  should  be  in  a  position  suc- 
cessfully to  meet  it  and  it  can  be  placed  in  that  position  by 
members  sending  the  Council  a  postcard  assuring  them  of 
their  support.  This  is  the  more  necessary  as  the  possession 
of  a  Charter  will  give  corporate  members  the  right  to  designate 
themselves  Chartered  Electrical  Engineers,  thus  conferring  a 
status  which  is  abundantly  necessary  and  distinguisliing  them 
from  those  electrical  engineers  who  are  merely  so  by  self- 
conferred  title.  Our  desire  is  to  see  the  electrical  engineer 
taking  a  greater  part  in  the  country's  affairs  and  in  spite  of 
the  rather  vague  wording  of  the  draft  Charter  we  feel  this  is 
a  great  step  towards  that  end. 

Electricity  Supply  in  South  Africa. 

Fou.owi.vG  th.'  examjile  of  Great  Britain,  steps  are  to  be 
taken  to  reorganise  and  co-ordinate  the  electricity  supply 
undertakings  of  South  Africa.  In  a  preliminary  report  on  the 
subject,  which  is  given  in  abstract  iu  another  column,  Mr.  C.  H. 
Meez  makes  a  series  of  recommendations  to  this  end.  These 
include  the  passing  of  an  Act  for  unifying  and  modernising 
the  existing  legislation  governing  the  electricity  supply  in  the 
various  states  of  the  Union,  for  the  appointing  of  a  controlling 
authority  and  for  fixing  standard  pressures  and  frequencies. 
The  importance  of  developing  the  supply  of  electric  power  is 
justly  emphasised  in  order  that  existing  manufacturers  may 
be  encouraged  and  new  industries  attracted.  Moreover,  ss  it 
is  intended  to  adopt  electric  traction  on  some  of  th;  railway 
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lines,  in  accordance  with  a  voluminous  report  Messrs.  Merz  & 
McLellan  issued  some  time  ago,  it  is  essential  that  a  definite 
line  of  development  should  be  mapped  out  to  provide  a  suitable 
supply  of  jjower  for  all  jsurposes.  The  position  in  South  Africa, 
a  comparatively  new  nud  undeveloped  country,  is  from  this 
point  of  view  much  simpler  than  in  Great  Britain,  for  with  the 
excejjtion  of  the  Rand  the  existing  undertakings  are  mainly 
owned  and  run  by  Municipal  Councils.  It  should  therefore  not 
be  very  difiS cult  to  co-ordinate  the  work  of  electricitj'  supply. 

Policy  to  be  Adopted. 

Perhaps  the  mo.st  interesting  portion  of  Mr.  Merz's  Eeport 
is  that  devoted  to  a  consideration  of  the  policy  to  bo  adopted 
to  bring  tlds  result  about.  The  questions  of  ownership  and 
control  and  the  relative  advantages  of  municipal  and  private 
enterprise  are  dealt  with  in  an  impartial  spirit.  It  is  pointed 
out  that  in  a  new  country  like  South  Africa,  while  there  will 
be  cases  where  the  State  will  have  to  do  things  because  other 
people  will  not  or  cannot,  and  many  cases  where  the  municipali- 
ties can  well  do  them,  it  is  certain  that  the  State  neither  can  or 
ought  to  deal  with  the  whole  question  of  the  generation,  distri- 
bution and  sTipply  of  electricity.  Private  enterprise  must  be 
encouraged  if  the  country  is  to  be  rapidly  developed  and  this 
can  best  be  done  by  giving  security  of  tenure  and  opportunities 
for  making  adequate  profits.  This  is  obvious  to  all  business 
men,  but  in  these  days  of  socialistic  influences  and  tendencies 
it  is  well  to  emphasise  it.  On  the  other  hand,  Mr.  Merz 
points  out  the  need  for  the  reasonable  though  not  meticulous 
control  of  capitalisation  of  the  undertakings  and  of  the  prices 
charged  by  them.  Again,  while  the  ownership  of  the  generating 
stations  and  transmission  lines  would  depend  upon  local 
conditions,  the  distribution  system  should  be  left  to  private 
enterprise  or  to  the  local  municipal  bodies,  while  the  develop- 
ment of  electro-chemical  works  and  other  industries  should 
also  be  left  in  private  hands.  As  there  are  abundant  coal 
and  mineral  supplies  in  South  Airica  there  should  be  a  great 
future  for  electricity  supply  in  that  country,  with  a  steadily- 
increasing  demand  for  power  as  industries  are  established  and 
as  the  white  population  increases.  No  doubt  the  time  has 
arrived,  as  Mr.  Merz  points  out,  for  laying  down  the  general 
principles  upon  which  this  devc]o]>meut  is  to  take  place  if 
complications  are  to  be  avoided. 


Continental  and  American   Practice 

It  is  well  known  that  the  electrical  industry  originally 
became  more  firmly  established  in  the  United  States  and  on 
the  Continent  than  in  Great  Britain.  It  is  not  necessary  to 
detail  the  reasons — traditional  conservatism  against  the 
use  of  electricity, '  legislative  repression,  lack  of  combined 
action  among  manufacturers  and  the  reaction  of  limited 
home  experience  on  jirojects  abroad — which  caused  the  pre- 
war years  of  British  electrical  manufacture  to  be  so  lean, 
but  it  is  obvious  that  close  attention  must  now  be  given 
to  tendencies  both  in  Ajnerica  and  on  the  Continent  in 
order  that  the  British  industry  may  become  as  powerful  as 
the  great  corporations  elsewhere.  To  this  end  an  article 
on  "  Tendencies  in  Electrical  Manufacture  in  the  United 
States,"  by  Mr.  A.  M.  Eandolph,  which  we  print  on 
another  page  of  this  issue,  is  interesting.  Mr.  Ran- 
dolph points  out  that  markets  hitherto  satisfied  by 
European  suppliers  are  accustomed  to  greater  individual 
consideration  than  is  possible  by  makers  of  closely  standardised 
products  and  that  though  wages  in  America  are  high,  that 
country  has  probably  still  to  undergo  many  indiistrial  trials 
which  this  country  has  already  weathered,  particularly  in 
connection  with  the  recognition  of  Trade  Unions.  At  the 
same  time,  there  is  no  suggestion  that  the  two  great  companies 


dominating  the  industry  in  that  country  are  satisfied  with 
things  as  they  are.  Both  are  continually  branching  out  in 
new  directions  and  possess  powerful  research  organisations. 

Economic   Re-establishment  of  German^. 

On  the  Continent  conditions  are  a  little  more  difiicult  to 
gauge,  as  the  future  of  the  electrical  industry  there  is  largely 
bound  up  with  the  economic  re-estabUshment  of  Germany. 
There  is,  however,  little  doubt  that  the  qualities  which  made 
the  electrical  industry  powerful  before  will  do  so  again.  Among 
these  may  be  mentioned  great  thoroughness  in  detailed 
organisation,  which  makes  for  manufacturing  efficiency  but 
not  for  flexibility  and  adaptability  (qualities  which  enabled 
English  factories  to  play  such  a  great  part  in  winning  the  war), 
a  willingness  to  supply  clients  with  the  material  they  require 
irrespective  of  standardised  designs  or  whether  it  was  good  for 
them  and  a  readiness  to  establish  subsidiary  industries — 
which  frequently  became  key  industries — to  meet  specialised 
requirements,  such  as  the  manufacture  of  insulating  materials, 
including  special  papers,  textile  fabrics  and  the  varnishes  and 
porcelains,  required  exclusively  for  electrical  work.  The  degree 
of  technical  excellence  in  design  is  also  high.  Th«  apjjli cation  of 
scientific  discoveries  originating  from  any  source  is  eagerly 
made.  The  connection  between  works  and  universities 
is  close  and  many  laboratories  are  subsidised  jointly  by 
manufacturers'  associations,  universities,  municipalities  and 
the  State.  Works  research  is  generally  conducted  in  the 
various  departments  and  the  extent  to  which  dependence  is 
placed  'on  it  is  not  obvious  on  the  surface.  There  is  close 
combination  among  manufacturers  and  recently  movements 
towards  amalgamation  have  been  common. 


Academic  and  Practical  Knowledge. 

It  is  generally  admitted,  however,  that  Continental 
engineers  are  more  academic  than  British  engineers 
and  do  not  possess  in  the  same  degree  that  leaven  of 
practical  knowledge  which  is  gained  by  actual  experience 
in  workshops.  From  this  point  of  view  the  British 
method  of  training  clearly  has  its  advantages.  They 
lack  the  publicity  sense  so  keenly  developed  in  America  and 
service  to  the  customer  is  not  yet  a  slogan.  The  skilled 
Continental  workman  has  not  the  same  reputation  for  good 
workmanship  as  Ids  British  ccvfrere,  but  he  is  very  willing 
to  work  to  instructions  and  accepts  a  standard  of  living 
considerably  below  that  common  in  this  country.  Only  by  a 
careful  evaluation  of  the  policies  of  competitors  can 
the  future  of  the  electrical  industry  in  Great  Britain, 
particulariy  with  reference  to  export  markets,  be  safely 
estimated. 


The  Royal  Society's  Conyersazione. 

The  publication  of  our  Manufacturers'  Issue  precludes  us 
from  dealing  in  the  usual  way  with  the  exhibits  shown  at  the 
Royal  Society's  conversazione  held  at  Burlington  House  last 
week.  Although  few  of  the  exhibits  can  be  described  as 
essentially  of  an  engineering  nature,  there  were  some  which 
were  of  electrical  interest  and  to  these  we  shall  hope  to  refer 
in  due  course.  Attention  may,  however,  specially  be  called 
to  Needham's  pulsator  system  of  speed  measurement  and 
control,  which  was  shown  by  Messrs.  Evershed  &  Vignoles 
in  its  application  to  such  jjurposes  as  telegraphing  from  the 
navigation  bridge  to  the  engine  room  on  board  ship.  Prof.  K. 
Onnes,  Sir  Robert  Hadfield  and  Dr.  H.  R.  Woltjer 
exhibited  apparatus  and  specimens  used  in  a  research  on  the 
influence  of  low  temperatures  on  the  magnetic  properties  of 
alloys  of  iron  with  nickel  and  manganese.  The  exhibits 
shown  by  the  National  Physical  Laboratory  included  a  relay 
for  breaking  moderately  large  currents  designed  by  Dr.  Guy 
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Barr,  wherein  the  usual  dilliculties  from  sparking  aro  avoided 
by  causing  tho  make  and  break  to  occur  in  an  atniosphcre 
lit  hydrogen.  The  Laboratory  also  showed  radiotelegraphic 
direction  finding  apparatus  of  the  typo  developed  by  Capt. 
KOBINSON  of  tho  Royal  Air  Force.  In  this  two  coils  at  right 
angles  are  connected  in  series  and  rotate  together  until  the 
signal  strength  is  unaltered  by  reversing  actions  in  one  of  them. 
This  jjives  the  direction  from  which  tlie  signal  is  coming. 


Electric  Lighting:  of  Suburban  Stations. 

.Vx  interestiiig  lueihod  for  the  electric  lighting  of  railway 
slalions  is  now  being  used  on  the  London  &  South-Western 
Railway.  The  introduction  of  electric  traction  on  certain 
sections  of  the  system  necessitated  a  change  over  from  direct 
current  to  alternating  current  track  circuiting,  so  that  the 
running  rails  could  be  used  for  the  return  traction  current  as 
well  as  for  signalling  purposes.  This  in  its  turn  necessitated 
the  provision  of  a  thoroughly  reliable  alternating  current  supply, 
that  is  a  supply  which  wonldnot  only  be  available  at  all  times, 
but  would  have  a  frequency,  considerably  higher  than  that  of 
the  2.5  cycle  main  three-phase  current  used  in  connection 
w  ith  the  traction  supply.  Mr.  Heubert  Jones,  chief  electrical 
engineer  of  the  London  &  South- Western  Eailway,  therefore 
decided  to  run  a  3  .300  V  twin  core  single  phase  cable  between 
Waterloo  and  C'lapham  Junction  and  from  Clapham  Junction 
to  Cla))ham  Junction  via  Wimbledon,  Kingston  and  Richmond, 
tapping  off  tliis  cable  at  each  station  and  transforming  the 
energy  down  to  220  V  for  lighting  and  signalling  purposes. 


A  Combination  of  Lighting  and  Signalling  Circuits... 

Tjik  supply  given  for  both  lighting  and  signalling  is  single- 
l)hase  at  a  frequency  of  75  cycles,  and  is  obtained  from  motor 
generators  which  are  erected  at  the  Durnsford  Road  power 
station  and  at  the  Waterloo,  Clapham  Junction,  Rajmes  Park 
and  Twickenliam  sub-stations.  Four  of  these  sets  are  driven 
by  25  cycle  induction  motors  from  the  main  alternating  current 
supply,  and  tlie  remaining  three  from  direct  current  motors 
which  obtain  their  supply  from  sources  that  are  always  avail- 
able, such  as  auxiliary  sets,  a  floating  battery  in  the  power 
station  and  a  standby  battery  in  the  Waterloo  sub-statiou. 
This  continuity  of  supply  is,  of  course,  more  than  ever  desir- 
able owing  tojjie  fact  that  the  signals  must  always  be  in  work- 
ing order.  As  a  rule,  we  understand,  supjily  is  obtained  from 
the  inductiou-motor-driven  alternators  during  worldng  hours 
and  from  the  direct  current  driven  alternators  during  the 
night  when  the  main  11  000  V  supply  i.s  not  available.  The 
change-over  from  gas  to  electric  lighting  at  the  stations  affected 
is  now  approaching  completion;  considerable  delay  ha%ing 
occurred  owing  to  the  shortage  of  labour  and  material  caused 
by  the  war.  To  supply  lighting  for  traction  circuits  is,  of 
course,  not  unusual,  but  it  would  be  interesting  to  know 
whether  this  combination  of  lighting  and  signal  circiuts  is  to 
be  foi'ud  elsewhere. 


Gas  and  Typography. 

The  interest  which  we  take  in  the  somewhat  feverish 
wTitings  of  our  old  friend  ''  Electricity  Supply  Memoranda  " 
is  not  unmixed  with  awe  at  the  skill  with  which  he  is  able  to 
generate  so  large  an  amount  of  heat  from  so  unpromising  a 
fuel.  But  as  Homer  sometimes  nods,  so  "  Electricity  Supply 
ilemoranda  "  is  sometimes  caught  tripping.  It  will  have 
been  generally  noticed  that  on  the  Government  posters  which 
bear  exhortations  to  "  Save  Coal,"  "  Save  Gas,"  "  Save 
Electricity,"  the  word  electricity  is  not  only  put  in  the  third 
jjlace  but  in  smaller  tviie  than  the  words  "'  coal  "  and  "  gas." 


The  subject  has  already  been  one  for  senii-facetious  comment, 
even  in  electrical  circles,  but  it  has  been  left  the  "  Electricity 
Supply  Memoranda  "  to  discover  that  the  reason  for  electricity 
being  relegated  to  the  lowe.st  place  and  smaller  type  i*  "  that 
as  a  heating  agent  its  i)opularity  and  use  are  not  on  the  same 
level  as  coal  and  gas  and  the  degree  of  its  use  for  such  a 
purpose  is  something  the  authorities  felt  they  could  almost 
ignore."  We  thank  E.  S.  M.  for  that  "  almost,"  but,  really, 
we  are  more  than  a  little  surprised.  Surely  E.  S.  M.  niust 
know  that  though  gas  is  compressible,  type  ie  not,  and  that 
since  there  are  twice  as  many  letters  in  the  line  "  Save 
Electricity  "  as  in  either  of  the  lines  "  Save  Coal  "  or  "  Save 
Gas,"  the  reason  for  the  smallness  which  has  amused  him  so 
much  is  primarily  due  to  tyi)ographical  limitations,  whatever 
the  secondary  reasons  that  E.  S.  M.'s  ingenuity  and 
ingenuousness  may  be  able  to  discover.  We  might  suggest 
that  another  reason  for  the  smaller  type  is  that  the  Government 
realise  that  as  generating  electricity  is  the  most  economical 
way  of  using  coal,  there  is  less  need  to  spare  it  when  used 
in  this  way  than  if  it  is  employed  directly  or  for  making  gas. 
But  since  E.  S.  M.  also  puts  forward  that  as  explanation 
himself,  we  refrain.  We  must,  however,  thank  him  for  his 
paragraph.  For  many  years  E.  S.  M.  has  indulged  in  the 
fascinating  pastime  of  pulling  other  people's  legs.  This  is 
the  first  occasion  on  which  we  remember  liim  pulling  his 
own.    ~It  is  as  refreshing  as  it  is  novel. 


Some    Essentials   of 
Manufacture. 

Since  we  published  our  special  Manufacturers'  Issue  on 
April  .30th  last  year  great  changes  have  taken  place  in  industrial 
conditions  in  this  coiuitry.  Then  we  were  at  the  top  of  a 
trade  boom,  now  we  are  wallowing  in  the  depths  of  a  slump. 
There  is  a  strike- — which,  as  lar  as  external  indications  go,  may 
continue  for  ever — in  our  master-key  industry,  a  strike 
wliich  has  not  only  brought  production  to  a  standstill  and 
reduced  our  exj)ort  trade  to  an  exiguous  figure,  but  must  also 
have  a  profound  influence  for  evil  on  our  future  trade.  But 
whether  we  are  passing  through  a  slump  or  a  boom  and  whether 
we  are  making  money  or  losing  it,  the  essential  problems  which 
electrical  manufacturing  interests  have  to  solve  remain  the 
same,  for  they  go  much  deeper  than  such  ephemeral  things  as 
coal  strikes.  At  one  end  of  the  scale  there  is  all  that  confused 
ramification  of  ideals,  false  analogies,  muddled  economics— 
in  a  word,  that  great  congerie  of  the  human  element  which 
is  conveniently  called  the  "  labour  problem "  and  at  the 
other  there  is  the  paramount  necessity  of  selUng  the  product 
turned  out  from  works  in  the  best  possible  way,  in  the  greatest 
possible  numbers  and  in  the  widest  possible  market. 

The  Problems  of  Manufacturing  Proper. 

We  dealt  with  a  few  phases  of  this  wide  problem  in  our 
Manufacturers'  Issue  last  year.  This  year  we  take  a  different 
line  and  consider  certain  questions  which,  bounded  by  the  four 
walls  of  the  works,  might  justly  be  called  manufacturing  proper. 
There  is  much  to  be  said  for  this  course.  Manufacturing,  in 
the  widest  sense  of  the  term,  is  undergoing  a  profound  change. 
Indeed,  we  should  not  be  going  too  far  to  call  it  a  change 
comparable  in  importance  to  that  caused  by  the  introduction 
of  the  spinning  jenny  by  Arkwright,  by  the  improvements 
in  the  steam  engine  connected  with  the  name  of  AVatt  or  by 
the  discovery  of  electromagnetic  induction  by  Faraday.  But 
there  is  this  differenee  between  the  last  of  these  and  the  other 
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two  :  that  while  the  effect  in  their  case  w-as  to  introduce 
machinery  where  hand  hxbour  had  heretofore  been  pre-eminent, 
and  so  not  only  to  increase  production  but  to  cause  a  re- 
orientation of  labour,  the  electric  drive  will  go  a  step  further, 
and  alter  altogether  the  influence  of  the  human  factor  in 
industry. 

The  Elimination  or  the  Human  Factoe.' 

In  other  words,  the  two  first  began  the  transition  from 
purely  manual  labour  by  using  the  operative  as  a  link  in  a  chain 
of  machinery.  The  increased  use  of  the  electricity,  coupled 
with  much  other  mechanical  invention,  will  go  farto  eliminate 
him  altogether.  How  true  this  is  may  be  gathered  from  the 
articles  on  modern  machine  tool  practice  in  its  relation  to  the 
electrical  industry  which  appear  on  other  pages  oi  this  issue. 
They  show  that,  whether  it  be  grinders,  gear-cutting  machines 
or  turret  lathes,  the  object  of  the  designer  is  to  obtain  a  machine 
which  will  operate  for  a  njaximum  time  with  a  minimum  of 
attention,  and  so  increase  production  and  decrease  cost.  As 
far  as  the  electrical  industry  is  concerned,  this  is  all  to  the  good 
in  two  ways.  The  various  processes  of  manufacture  in  most 
industries  will  be  improved  by  the  increasing  use  of  the  electric 
drive,  while  that  increasing  use  wiO  be  facilitated  by  the 
employment  of  the  most  modern  methods  in  the  manufacture 
of  electrical  equipment.  At  jjresent  there  is  room  for  improve- 
ment, and  electrical  engineers  would  do  well  to  obtain  the 
assistance  of  the  mechanical  engineer  and  the  machine  tool 
expert,  as  Mr.  Vernon  and  Mr.  Asekidge  rightly  point  out, 

in  the  solution  of  their  specialised  problems 

i. 

Labour  and  Money  Saving. 
It  may  be  argued  that,  owing  to  the  extra  capital  expendi- 
ture necessary,  the  saving  which  will  be  obtained  by  the 
adoption  of  new  methods  is  more  ajJisarent  than  real.  As  a 
matter  of  fact,  it  is  more  real  than  apparent.  Capital  has  to 
be  spent,  it  is  true,  but  the  extra  productive  capacity  made 
available  renders  that  capital  essentially  productive.  More 
important  still,  a  step  will  be  taken  towards  the  day  when  the 
men  and  women  employed  in  engineering  factories  will  be  doing 
really  human  work,  and  not  acting  more  or  less  efficiently  as 
parts  of  a  machine.  This  is  an  ideal  that  is  well  worth  working 
for. 

The  Ways  and  Mean.s  of  Efficient  Production. 

We  do  not  intend  in  this  place  to  say  anything  about  labour 
troubles  in  their  relation  to  all  these  questions  except  that 
the  uncertainty  which  the  ever-recurring  industrial  dis- 
putes engenders  in  the  industry  is  not  without  its  brighter 
side.  It  forces  manufacturers,  sometiiiies  unwillingly,  to 
adopt  labour-saving  methods,  to  overhaul  their  organisation  and 
to  consider  in  all  their  bearings  the  ways  and  means  of  more 
efficient  production.  It  calls  attention  also  to  the  need  of  co- 
operation in  the  widest  sense.  Such  co-operation  in  fact  as  is 
particularly  necessary  in  the  investigations  into  the  properties 
of  materials,  of  equipment  and  of  improved  methods  of  manu- 
facture !  In  pre-war  days  working  in  watertight  com])art- 
ments  was  the  approved  policy  and  there  is  a  regrettable 
tendency  to  revert  to  it.  But  that  sort  of  secrecy,  even  if  it 
were  possible,  does  no  good  and  real  advantages  are  obtainable 
from  a  combination  of  interests  in  the  technical  and  manufactur- 
ing as  well  as  in  the  selling  fields. 

From  the  employees'  point  of  view  there  are  many  advantages 
in  this  course.  It  will  certainly  lead  to  a  change  rather  than 
to  a  lack  of  emijloyment,  and  it  wiTl  bring  into  being  that 
broader  outlook  and  greater  interest  to  whose  absence  may  be 
ascribed  a  good  deal  of  the  present  industrial  utirest.  This 
question,  though  it  is  not  the  all-in-all  of  engineering  production 
and  has  perhaps  been  unduly  stressed'owing  to  recent  events, 


is  certainly  of  the  highest  importance.  For  it  is  useless,  as 
Mr.  Llewelyn  Atkinson  pointed  out  in  his  presidential 
address,  to  continue  to  pierfect  the  machinery  of  material 
civilisation  if  in  the  end  that  civilisation  is  wrecked  because 
of  the  dissatisfaction  of  the  people  for  whose  satisfaction  the 
perfecting  is  designed. 

Improvements  in  Methods. 
Apart  from  an  improvement  in  labour  conditions  there  are 
many  ways  in  which  production  can  be  improved,  and  it  is  with 
some  of  these  that  the  articles  published  in  this  issue  specifically 
deal.  We  may,  for  instance,  call  attention  to  the  stress  placed 
by  Mr.  Mensfoeth  and  Mr.  Chambers  on  the  need  for  paying 
greater  attention  to  the  extraction  of  the  last  ounce  from  all  the 
material  used,  and  to  the  examination  of  scrap  metal  and  other 
material  to  discover  whether  the  whole  of  its  utility  has  been 
exhausted  before  it  is  finally  consigned  to  wa,ste.  The  im- 
portance of  the  scrap  heap  has  always  been  an  article  of  faith  in 
engineering  practice,  but  like  a  good  many  articles  of  faith 
it  has  often  been  more  honoured  in  the  breach  than  in  the 
observance. 

Capital  versus  Revenue. 

As  we  have  already  mentioned  more  than  one  author  argues 
that  electrical  manufacture  would  be  better  and  more  efficiently 
conducted  if  there  were  less  of  the  professorial  element  in  its 
lay-out.  Prof.  Miles  Walker's  article  is  a  considered  argu- 
ment for  the  other  jaoint  of  view.  He  makes  the  important 
point  that  there  is  a  limit  to  the  cutting  down  of  the  material 
used  in  electrical  machinery,  however  much  such  a  policy  may 
be  desirable  for  economical  reasons.  It  is  in  fact  the  old 
question  of  cheapness  versus  efficiency  or,  looked  at  from  another 
point  of  view,  of  capital  versus  revenue.  These  are  dual 
matters  which  must  be  considered  together  and  the  best 
practice  is  that  which  gives  each  of  them  their  proper  weight, 
whether  it  be  in  design,  production  or  argument.  While 
manufacturers  of  machine  tools  have  taken  the  opportunity 
of  giving  advice  to  the  electrical  industry  Prof.  Miles  Walker 
has  something  to  say  to  machine  tool  manufacturers.  We 
hope  that  mutual  benefit  will  result,  for  only  from  a  calm  and 
open  consideration  of  every  jjoint  of  view  can  we  expect 
improvement,  and  it  is  the  object  of  these  special  articles  to 
suggest  lines  of  thought  out  of  which  improvement  may  come. 

It  is  both  fashionable  and  easy  at  the  jjresent  time  to  be 
pessimistic  with  regard  to  the  future.  True,  things  are  chang- 
ing, but  they  are  not  necessarily  changing  for  the  worse.  There 
is  a  grain  of  comfort  in  the  fact  that  if  we  are  badly  oflt  other 
nations  are  worse  off,  and  in  any  event  the  present  depression 
is  but  a  temporary  phase  and  undoubtedly  will  pass.  But  its 
passing  will  be  accelerated  by  a  careful  consideration  of  the 
man}-  problems  which  are  awaiting  solution  in  the  manu- 
facturing world.  But  that  rather  than  being  a  reason  for  dovvn- 
heartedness  should  be  one  for  satisfaction.  An  industry 
without  problems  is  already  moribund. 


The    Organisation  of  the 
Salaried    Classes. 

The  advantages  of  the  organisation  of  both  individuals  and 
bcdies  having  the  same,  or  similar,  objects,  is  now  generally 
recognised,  at  least  theoretically.  This  recognition  is  equally 
patent  whether  the  association  be  one  of  employers  whose 
objects  are  the  stabilisation  of  trade  conditions,  the  arrange- 
ment of  contracts  and  the  organisation  of  the  supply  of  raw 
materials,  or  of  emploj'ees  with  a  view  to  the  improvement 
of  wage  conditions,  insurance  against  unemployment  and  the 
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prevention  of  unqualified  men  working  in  their  partiiular 
branch  o£  the  industry.  Bcdics  of  both  these  kinds  have  been 
long  established  and,  in  spite  of  certain  spectacular  and 
ill-ct)nceivcd  actions  on  the  ])art  of  sonic  of  them,  in  both 
cla.sses,  have  operated  suliiciently  for  the  good  of  those  con- 
cenu  d  and  of  the  industry  of  the  country  generally. 

Hut  between  these  two  sections  of  the  country's  industrial 
workers  lies  another  large  class  which  includes  all  engaged  on 
the  managerial,  administrative  and  technical  start's  of  manu- 
facturing and  commercial  concerns  from  the  works  manager 
to  the  draughtsman  ;  or,  jn  a  word,  comxirises  that  useful  body 
which  is  commonly  called  the  brain  worker.  This  class  in 
its  many  ramilications  is  only  now  beginning  to  organise  itseK, 
and  it  is  significant  that,  probably  as  a  result,  it  has  neither  been 
treated  in  away,  nor  has  it  taken  that  place  in  the  bcdy  politic, 
to  which  its  talents  aud  utility,  to  say  nothing  of  its  numbers, 
undoubtedly  entitle  it.  This  is  a  bad  thing  for  all  concerned, 
and  we  are  therefore  glad  to  see  that  the  movement  which  has 
got  into  motion  during  the  last  few  years  with  a  view  to 
achieving  abetter  organisation  of  these  intermediate  groups  in 
industry  into  associations  designed  to  safeguard  their  interests 
is  gathering  way  and,  given  ])roi)er  scope,  is  likely  to  have  a 
jirofound  effect  on  future  industrial  conditions. 

A  Complicated  Problem. 

The  problem  of  organising  such  a  body  is,  however,  compli- 
cated by  the  very  fact  that  those  whose  interests  it  is  intended 
to  assist  belong  to  the  middle  class.  In  both  the  other  two 
classes  to  which  we  have  called  attention  the  membershi])  is 
drawn  from  a  relatively  limited  and  well-defined  section  of  the 
community,  and  the  aims  and  objects  of  such  societies  are, 
therefore,  relatively  simple  and  the  2)o]icy  followed  can  be 
made  much  more  definite.  In  the  case  of  an  intermediate 
organisation,  even  when  the  actual  membership  is  restricted 
to  a  relatively  small  group  of  workers,  the  positions  of  those 
comprising  the  membership  may  be  very  different,  and  it  is 
therefore  difficult  to  lay  down  one  policy  which  shall  in  the 
best  way  deal  with  the  varying  claims  of  all  those  concerned. 

This  disparity  of  position  and  interests  is  one  which  every 
intermediate  organisation  must  face  at  every  turn,  and 
the  difficulty  is  the  harder  to  overcome  owing  to  the  tempta- 
tions offered  to  its  members  to  ally  themselves  with  already 
existing  associations  which  have  been  established  either  by 
employers  or  employees.  As  we  have  often  pointed  out, 
however,from  the  intermediate  point  of  view  any  such  amalga- 
mation would  be  in  the  highest  degree  disastrous,  as  it  would 
lead  to  the  objects  of  the  ])articular  association  being  submerged 
in  those  of  the  body  with  which  it  was  amalgamated,  and 
would  in  the  event  bring  about  a  state  of  things  even  less 
likely  to  improve  working  conditions  than  exists  at  present. 
On  the  other  hand,  we  feel  that  an  amalgamation  between 
intermediate  societies  or  bodies  with  similar  objects  is  a  policy 
much  to  be  recommended  as,  given  good  management  and  a 
broad  outlook,  the  larger  the  organisation  the  greater  power 
for  good. 

The  Ideal  Policy. 

Having  determined  that  intermediate  organisations  are 
necessary  and  that  they  must  free  themselves  from  the  tram- 
mels and  temptations  that  surround  them  on  every  side,  it 
may  next  be  useful  to  discuss  generally  the  policy  that  such 
societies  should  follow  to  achieve  their  objects  in  the  best  possible 
way.  It  may  be  broadly  stated  that  the  objects  of  an  inter- 
mediate association  such  as  we  have  in  mind  are  to  regidate  the 
relations  between  its  indi\ddual  members  and  their  emplovers, 
to  secure  for  those  members  a  greater  share  in,  and  responsi- 
bility for,  the  conditions  under  which  they  work,  to  promote 
the  general  welfare  of  its  members,  to  provide  legal  assistance, 
especially  with  regard  to  the  intricacies  of  patent  law,  to 


improve  education  of  existing  and  prospective  members,  and 
to  inaugurate  such  propaganda, whether  political  or  social, 
as  may  tend  to  improve  the  interests  of  those  for  whom 
it  is  working.  But  important  and  necessary  as  all  these  objects 
are,  in  our  opinion  the  greatest  use  of  the  intern^'diate  organ- 
isation is  the  power  it  gives  to  its  members  to  present  their  case 
on  every  matter  that  concerns  their  ijiterests  not  only  to 
individual  em])loyers,  but  to  groups  of  employers  and  to  that 
great  body  in  the  country  generally  which  is  represented  by 
publi<:  opinion  with  a  clarity  ar.d  generality  that  is  not  possible 
with  the  individual. 

This  is  a  point  which  miLsfbe  stressed,  for  the  unfortunate 
policy  followed  by  a  number  of  trade  unions  in  recent  years 
has  rather  obscured  the  large  amount  of  valuable  work  which 
can  be  done  by  any  professional  organisatioas  in  putting 
forward  the  views  of  the  class  which  they  represent  in  a  con- 
sidered ar.d  Parliamentary  fashion,  either  as  a  subject  for 
general  discussion  or  as  a  basis  for  future  policy.  Such  a 
presentation  of  the  ease  is  useful  to  all  concerned  and  its  value 
is  not  in  the  least  detracted  from  because  neither  in  the 
foreground  nor  in  the  background  need  there  be  any  threat  of 
drastic  action  should  the  suggestions  made  not  be  found 
acceptable  or  possible  of  adoption.  , 

Discarding  the  Strike  Weapon. 
Indeed,  we  think  that  one  of  the  most  important  lessons 
that  any  intermediate  organisation  can  learn  and  digest  at  the 
present  time  is  not  only  the  danger,  but  the  futility,  of 
flourishing  of  strike  weapon  at  every  possible  opportunity. 
This  is  not  only  because  at  the  moment  there  Ls  no  doubt  that 
this  weapon  is  gradually  losing  its  power,  but  because  in  the 
long  run  very  much  more  can  be  gained  by  agreement  than  by 
warfare.  Again,  a  strike  Ls  only  useful  for  enforcing  wages 
claims  on  recalcitrant  or  retrograde  employers.  And,  except 
in  a  general  way,  a  true  intermediate  organisation  can  have 
little  to  do  with  wages  claims.  For  its  members  are  indivi- 
duals first  and  trade  unionists  afterwards.  As  individuals, 
their  own  abiUty  and  enterprise  will  raise  them  to  the  position 
for  which  they  are  best  fitted,  and  in  that  position  they  will,  in 
a  large  majority  of  cases,  be  remunerated  on  an  adequate  scale. 
Exceptional  cases  can,  of  course,  be  dealt  with  as  they  arise  by 
the  association  which  is  likely  to  be  able  to  enforce  its  policy 
more  easily  the  more  it  clings  to  the  diplomatic  methods. 
The  one  exception  to  this  rule  seems  to  be  the  drawing  up  of  a 
wages  scale  for  young  men  just  out  of  their  apprenticeshij). 

Desirable  and  Necessary. 
Apart,  however,  from  this  question  of  wages  which,  in  our 
opinion,  in  an  intermediate  organisation  is  not  by  any  means 
the  most  important  of  its  activities,  the  outlets  for  the  energy 
of  those  in  control  are  so  wide  and  complicated  as  to  be  sufficient 
to  provide  not  only  useful  employment  but  to  bring  about  a 
great  improvement  in  the  present  conditions.  There  is  no 
doubt  in  our  mind  that  intermediate  organisations  of  this  Idud 
are  not  only  desirable  but  necessary  in  spite  of  the  fact  that 
the  typically  English  policy  of  neglecting  technical,  even 
more  purely  scientific,  qualifications,  in  business  has  so 
far  been  usual.  This  being  so,  we  are  sorry  to  see  the 
hostility  of  certain  employers  and  employees'  associations  to 
the  movement  which  is  now  taking  place  among  the  middle 
clas.scs.  Such  hostility  shows  a  wrong-headedne.ss,  which  is 
much  to  be  deplored  and  is,  in  the  long  run,  likely  to  defeat 
the  objects  it  has  in  view.  There  is  no  doubt  that,  whether 
it  be  a  profession,  a  trade,  or  an  industry,  much  more  is  to  be 
gained  by  a  combination  of  those  concerned  into  appropriate 
organisations  and  a  working  together  where  possible  of 
these  organisations  with  a  common  object  than  by  inter- 
necine strife  which  can  do  no  one  anv  good. 
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The   Future  of   Electrical   Manufacture. 


Bf    H.    MENSFOKTH,    C.B.E.,    M.Sc  M.I.M.E, 

O^irector-General  of  Factories,  War  Office.) 


DURING  tke  war  we  efEected  two  changes  in  our  industrial 
life  whicli,  now  that  the  war  is  over,  are  having  a  pro- 
found influence  on  our  whole  population.  These  changes 
were  the  reduction  in  the  hours  of  the  working  week,  and  the 
general  improvement  in  the  average  standard  of  living.  Neither 
of  these  changes,  desirable  as  they  undoubtedly  are,  were 
purchased  out  of  revenue,  but  by  expenditure  of  capital 
accumulated  out  of  past  working  and  by  mortgages  on  our 
future  output.  To-day,  therefore,  we  are  faced  by  the 
problem  not  only  of  justifying  our  new  hours  and  standard  of 
life,  but  of  liquidating  the  mortgage  we  have  given  on  the 
future. 

In  considering  the  above,  it  should  be  realised  that  none  of 
us  can,  by  unaided  efiort  and  without  utilising  the  machinery 
of  industry,  maintain  either  our  present  working  hours  or 
standard  of  living.  This  being  so,  it  follows  that  any  improve- 
ment in  the  machinery  of  industry  should,  if  fully  utilised, 
benefit  all. 

The  Vital  Importance  of  Cheap  Power. 

If  the  above  be  true,  then  at  no  time  in  our  industrial 
history  was  a  supply  of  cheap  power  with  efficient  transmission 
of  such  vital  importance  as  now,and  with  our  present  knowledge 
our  onl}-  hope  of  obtaining  this  supply  is  by  the  utilisation  of 
electricity  for  its  distribution.  We  are  fortunately  placed, 
from  the  point  of  view  of  power  distribution,  inasmuch  as  the 
country  is  small,  and  our  coal  fields  are  fairly  well  distributed, 
but  much  has  to  be  done,  both  technically  and  by  legislation, 
to  enable  us  to  furnish  a  cheap  and  plentiful  power  supply 
without  ruinous  capital  expenditure. 

A  secondary  consequence  of  the  shortening  of  the  working 
week  has  been  to  cause  further  congestion  of  the  means  of 
transport  during  certain  hours  of  the  day,  until  in  some  parts 
of  the  coimtry  the  overcrowding  during  these  hours  is  nothing 
short  of  a  scandal.  This  has  the  efiect  of  irritating  people 
who,  whilst  having  shorter  working  hours,  lose  part  of  the 
benefit  by  extra  time  occupied  in  getting  to  and  from  their 
work.  In  addition,  the  population  is  driven  into  the  congested 
areas  around  the  manufacturing  centres.  A  system  of  cheap 
quick  transport  would  do  much  to  settle  our  industrial  popula- 
tion, as  it  would  enable  many  more-  of  the  people  to  live  some 
distance  away  from  the  more  or  less  sordid  surroundings  of 
their  daily  work,  and  would  also  allow  those  working  in  the 
country  to  take  part  in  the  pleasures  of  the  town,  which  at 
present  tends  to  attract  the  agricultural  worker  away  from  the 
country. 

The  Possibilities  of  Electrical  Manufacture. 

The  part  that  electrical  engineering  will  have  in  the  removal 
of  our  difficulties  is  dependent  upon  the  \'ision  and  courage  of 
the  men  responsible  for  its  development.  Given  the  right 
men,  electricity  has  possibilities  greater  than  were  those  of 
steam  power  of  100  years  ago. 

How  are  these  possibilities  to  be  best  developed  ? 

1.  By  the  education  of  the  general  public  as  to  the  utility  as  well  as 
to  the  convenience  of  electricity. 

2.  The  technical  development  to  the  highest  state  of  efficiency  and 
reliability  of  all  apparatus. 

3.  The  better  standardisation  of  apparatus  to  facilitate  manufacture. 

4.  The  provision  of  the  best  plant  and  facilities  in  the  factory  manu- 
facturing the  apparatus. 

5.  The  efficient  utilisation  by  all  concerned  of  these  facilities  up  to  the 
fullest  extent. 

Much  may  be  done  to  educate  the  public  as  to  the  possi- 
bilities of  electricity,  esj)ecially  in  the  homes,  and  in  this 
connection  the  activities  of  the  Gas  Companies  may  be  profit- 
ably studied. 

Is  it  sufiiciently  realised  that  whilst  we  have  shortened 
hours,  and  improved  the  working  conditions  of  all  classes  of 


industrial  workers,  we  have  done  nothing  to  help  the  ordinary 
woman  in  her  home  ?  In  this  direction  America  is  far  ahead 
of  us,  a  condition  of  affairs  very  largely  brought  about  by  the 
shortage  of,  and  difficulties  with,  domestic  help,  which  has  been 
experienced  there  for  years,  a  position  in  which  we  now  find 
ourselves. 

The  whole  possibility  of  domestic  electrical  apparatus  has 
been  changed  the  last  two  or  three  years  by  the  servant 
problem,  combined  with  the  increasing  cost  of  towns  gas,  and 
a  determined  efiort  should  be  made  to  develop  and  market 
apparatus  suitable  to  our  needs,  advantage  being  taken  in  the 
design  of  this  of  any  ideas  women  may  have  in  connection  with 
its  Tise. 

The  Electrical  Engineer  and  the  Fuel  Supply. 

As  pointed  out  earlier,  our  future  prosperity  is  intimately 
associated  with  the  supply  of  cheap  power,  the  two  largest 
itenLs  going  to  make  the  cost  of  power  supply  being  coal  and 
capital  charges.  ^ 

Dealing  with  the  item  of  coal  first,  the  electrical  engineer  has 
done  more  by  far  than  any  other  user  of  steam  power  to  im- 
prove the  efliciency  of  steam  prime  movers,  perhaps  not  directly 
by  either  manufacture  or  design,  but  by  keeping  alive  and  keen 
the  spirit  of  competition  for  low  steam  consumption.  Until 
recently,  however,  he  has  confined  his  attention  too  much  to 
steam  consumption  in  the  prime  mover,  and  has  not  paid 
nearly  enough  attention  to  the  question  of  economy  in  boiler 
house  and  auxiliary  plant.  He  has  placed  heavy  penalties 
on  any  increase  over  guaranteed  steam  consumption,  but  has 
paid  much  less  attention  to  the  purchase  of  his  fuel,  to  its 
economical  use,  or  to  the  efficiency  of  the  apparatus,  other 
than  the  prime  mover,  in  which  it  is  employed. 

The  modern  tendency  of  increased  speeds  ar.d  running 
temperatures  in  turbo  prime  movers  is  all  in  the  direction  cf 
economy,  both  in  first  cost  and  also  in  operation,  and  there  is 
no  reason  why  the  largest  units  should  not  run  at  the  maxi- 
mum speed  possible  of  3  000  revs,  per  min.  This  does  net 
necessarily  involve  any  higher  stress  than  at  1  500  revs,  per 
min.,  as  the  peripheral  speed  will  be  approximately  the  same 
in  the  two  cases,  but  the  weight,  particularly  at  the  steam  er.d, 
will  be  very  much  reduced.  " 

The  question  of  future  capital  expenditure  depends"  of 
course  very  largely  upon  how  far  we  are  able  to  take  full 
advantage  of  the  possibilities  of  the  materials  available, 
standardisation,  and  our  manufacturing  facilities. 

The  Materials  of  Electrical  Manufacture. 

The  materials  needed  by  the  electrical  engineer  are  very 
much  more  numerous  than  those  needed  by  almost  any  other 
manufacturer,  covering  as  they  do  the  whole  range  of  both 
ferrous  and  non-ferrous  metals,  all  sorts  of  textiles,  porcelain, 
rare  gases,  gums,  solvents,  rubber,  and  synthetic  compounds, 
most  of  these  except  the  metals  being  used  in  some  form  or 
other    as    insulation. 

It  is  only  recently  that  the  country  has  devoted  any  real 
attention  to  the  study  and  commercial  development  of  insulat- 
ing materials,  and  very  much  more  wUl  have  to  be  done  in  this 
direction  if  we  are  to  hold  our  own  in  the  future,  and  further, 
to  bring  down  the  cost  of  much  of  our  electrical  apparatus. 
If  some  genius  could  find  an  insulating  material,  that  could  be 
run  in  like,  say,  babbitt  metal,  capable  of  carrying  away  heat, 
and  at  the  same  time  with  a  certain  amount  of  flexibility,  the 
cost  of  electrical  apparatus  would  be  revolutionised.  A 
railway  motor  or  turbo-generator  is  built  of  an  infinite  number 
of  bits  of  rag,  mica  and  string,  and  many  of  these  unsuitable 
and  unstable  materials  are  subjected  to  intense  mechanical 
stress  and  varying  temperatures.  A  static  transformer 
depends   for  its   successful   operation  upon  parts  made   of 


May  20,  1021. 


THE  ELECTRICIAN. 


609 


wood  and  paper,  and  is  subjected  to  serious  distortion  due  to 
short  circuits. 

Standardisation  in  Ei-kcthtcat.  Manufacturk. 

The  problem  of  standardisation  from  the  point  of  view  of 
manufacture  of  electrical  apparatus  is  a  difficult  one,  inasmuch 
as  all  design  is  a  compromise  based  on  the  necessity  of  the 
individual  case,  and  it  is  hard  to  decide  whether  it  is  wiser  to 
sacrifice  a  certain  amount  of  material,  in  a  machine,  to  enable 
a  size  to  be  used  which  is  in  stock,  or  to  put  in  the  exact  amount 
and  use  special  sizes  with  consequent  increased  stock  and 
possible  delays.  The  tendency  w;ith  most  designers  is  to  do  the 
latter,  largely  due  to  their  not  being  conversant  with  the  delays 
and  expense  of  large  stocks  of  materials.  The  ideal  that  shoidd 
be  before  all  designers  is  that  embodied  in  the  mechanical 
toy,  which,  consisting  of  a  few  simple  parts,  enables  a  model  of 
anA-thing  from  a  loom  to  a  crane  to  be  made. 

Standardisation  of  this  kind  is  of  the  utmost  value  to  the 
factory  as  it  cuts  down  the  stock  to  be  kept,  and  renders  it 
much  more  mobile,  diminishes  delays,  lessens  the  number  of 


jigs  and  tools  to  the  minimum,  and  altogether  merits  much 
closer  attention  than  it  has  had  up  to  now. 

We  arc  infinitely  better  equipped  at  the  present  time  with 
plant  and  manufacturing  facilities  than  was  the  case  in  191'1, 
but  this  plant  has  not  been  used  to  anj'thing  like  full  capacity 
since  the  war,  and  general  feeling  is  current  amongst  employers 
that  it  is  very  little  use  extending  their  manufacturing  capacity 
or  improving  their  facilities  until  a  proper  understanding  is 
achieved  between  themselves  and  the  workers  who  operate 
this  machinery. 

Much  more  attention  and  effort  should  be  directed  to  the 
problem  of  convincing  the  ordinary  working  man  not  only 
of  the  fact  that  masinmm  production  is  not  a  menace  to  him 
or  his  class,  but  that  unless  we  get  this  in  the  very  near  future, 
we  shall  cease  to  survive  as  an  industrial  nation .  The  workman 
may  of  course  reply  that  his  experience  up  to  now  has  been  that 
so-called  over  production  has  resulted,  sooner  or  later,  in  his 
being  unem])loyed,  but  it  can  be  shown  that,  whatever  else  is 
the  cause  of  unemployment,  maxihium  production  is  not. 


The   Importance   of   Efficiency   in   Electrical 

Machinery. 


By    MILES    WALKEH,    M.A.,    D.So; 

(Professor  of  Electrical  Engineering,  College  of  Technology,  MancTiester). 


THE  tendency  among  manufacturers  of  electrical  machinery 
during  the  last  twenty  years  has  been  to  cut  down,  to  a  very 
small  limit,  the  size  of  the  frame  upon  which  an  electrical 
machine  of  a  given  output  is  built.  In  some  ways,  the  improve- 
ments in  design  that  have  made  this  possible  are  to  be  welcomed  ; 
but  it  not  infrequently  happens  that  the  cutting  down  of 
the  size  of  the  machine  has  resulted  in  a  loss  of  efficiency. 
Where  this  has  occurred,  the  net  result  to  the  community  has 
been  loss  instead  of  gain.  The  loss  in  efficiency  by  the  undue 
cutting  down  of  sizes  of  frames  and  amounts  of  material 
employed  is  well  illustrated  in  the  case  of  industrial  motors, 
both  direct  current  and  alternating  current ;  these  motors 
are  now  commonly  .supplied  with  a  fan,  which  so  improves 
the  ventilation  that  a  fairly  large  loss  can  occur  on  a  small 
frame  without  causing  undue  heating.  Not  only  is  the  loss 
increased  by  the  cutting  down  of  the  weight  of  copper  in 
the  armature  and  field  circuits,  but  the  fan  itself  adds 
considerably  to  the  windage  losses. 

The  Influence  of  the  Buyer. 

This  tendency  towards  electrical  machines  of  smaller  weight 
and  lower  efficiency  has  been  greatly  due  to  the  attitude  of 
the  buyer,  who  thinks  more  about  the  initial  price  that  he 
pays  than  about  the  running  efficiency  of  the  machine.  On 
account  of  the  difficulty  of  making  accurate  .efficiency 
tests,  he  has  not  as  much  confidence  in  the  statement  of  the 
manufacturer  who  promises  high  efficiency  as  he  has  in  the 
lower  price  quoted  by  a  foreign  competitor.  The  cumulative 
effect  of  this  tendency  has  been  the  installation  of  hundreds 
of  thousands  of  kilowatts  of  plant  which,  from  the  point  of  view 
of  the  community  at  large,  is  not  as  efficient  as  it  should  be. 

One  cannot,  of  course,  hope  for  any  improvement  in  this 
matter  until  the  user  is  taught  to  see  the  importance  of  efficiency 
and  is  a.ssurcd  that  he  can  really  get  more  efficient  machines 
by  paying  for  them.  It  will  ultimately  be  to  the  benefit  of 
the  manufacturer  to  put  the  user  right  upon  this  matter. 

Weight  of  Shunt  Coil  Copper. 

Diagrams  such  as  that  given  in  Fig.  1  are  of  service  in  enabling 
us  to  find  at  a  glance  the  most  economical  specific  rating  of 
copper  and  iron.  Suppose  we  wish  to  find  what  is  the  most 
economical  specific  load  at  which  to  work  the  copper  of  the 
field  coils  of  a  direct  current  generator  or  motor.    We   can 


announce  in  the  first  place  a  few  propositions  that  are 
sufficiently  true  so  long  as  they  are  intelligently  applied. 

On  a  given  frame,  or  at  any  rate  with  a  very  inexpensive 
extension  to  a  frame,  it  is  generally  possible  to  increase  the 
weight  of  copper  in  the  shunt  coils  of  the  machine  up  to  a 
value  very  much  higher  than  is  commonly  found  on  commercial 
machines  of  any  given  rating.  If  it  were  decided  to  make 
any  very  substantial  addition  to  the  weight  of  shunt  copper 
emjiloyed,  this  could  always  be  done  by  lengthening  the  pole 
shanks  and  increasing  the  diameter  of  the  yoke.  The  cost 
of  this  would  in  general  be  small  in  comparison  with  the 
increased  cost  of  the  shunt  coils  ;  and  it  could  always  be 
included  in  the  figures  taken  when  employing  the  curves 
in  Fig.  1. 

As  a  first  approximation  we  may  say  that  the  number  of 
watts  lost  in  a  shunt  coil  is  inversely  proportional  to  the 
weight  of  the  copper.  The  curves  are  plotted  on  this  assump- 
tion, but  it  would  be  quite  easy,  in  a  case  where  any  consider- 
able departure  from  the  law  was  observed,  to  make  a  suitable 
correction  for  it  in  the  slope  of  the  hyperbolic  curves. 

The  straight  lines  radiating  from  the  origin.  Fig.  1,  give 
the  interest  at  12  per  cent,  on  the  cost  of  the  weight  of  copper 
denoted  by  the  abscissae.  The  rectangular  hyperbola  0-5d. 
gives  the  annual  cost  of  power  wasted  in  field  coils,  plotted 
on  the  basis  that  there  is  a  loss  of  3i  W  per  pound  where 
one  pound  of  copper  is  at  present  used  in  the  coils  and  on  the 
assumption  that  the  loss  would  be  reduced  to  1-75  W  if 
two  pounds  of  copper  were  used  on  a  new  machine.  The  field 
coil  is  .supposed  to  be  in  operation  for  5  000  hours  in  the  year. 
The  various  hyperbolas  refer  to  various  prices  paid  for  power  ; 
and  the  various  radial  lines  refer  to  the  various  prices  paid  for 
field  copper.  The  price  paid  for  coils  should  include  the  cost 
of  insulating  and  assembling,  but  one  should  have  regard  to 
the  actual  cost  per  pound  of  increasing  the  weight  of  copper 
in  a  shunt  coil  as  well  as  to  the  total  cost  of  the  assembled 
coil.*  Taking  the  cost  at  0-5d.,  we  sec  that  if  the  copper 
is  worked  at  3-5  W  per  pound  the  annual  expenditure 
for  power  comes  out  at  8-7.5d.  Taking  the  cost  of  the  field 
coil  at  20d.  per  pound,  the  interest  at  12  per  cent,  comes  out 
at  24d,,  so  that  it  would  obviou.sly  be  economical  to  spend 

*  For  instance,  when  the  weight  of  a  coil  is  increased  the  main  addition 
to  the  cost  will  be  the  cost  of  the  insulated  wire.  An  assembled  small 
coil  may  cost  30d.  per  lb.,  but  as  the  weight  is  iBcreased  the  price  per 
lb.  will  lead  us  to  a  curve  such  as  that  shown  dotted  in  the  figure. 
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more  money  on  copper.  The  point  A,  at  wliicli  the  20d.  line 
crosses  the  0-5d.  curve,  shows  that  it  would  be  economical  to 
increase  the  weight  to  almost  double  the  weight  of  the  shunt 
coils.  If  the  price  paid  by  the  consumer  was  one  penny  per 
unit,  it  would  pay  to  make  the  coils  almost  four  times  the 
weight,  provided  that  this  did  not  involve  changes  in  the  frame 
the  expense  of  which  was  prohibitive. 


U„     ,1         .2       ,3  4  5  6  7 

Number  of  times  that  the  field  copper  is  increased 
beyond  a  standard  weight  based  on  3-5  watts  per  lb. 

Tig.  1. 

The  same  kind  of  argument  is  applicable  to  the  increase  of 
copper  in  armatures.     On  many  machines  it  would,  of  course, 
be  necessary  to  increase  the  size  of  the  armature  slots  and  even 
the  armature  itself,  in  order  to  make  any  considerable  addition 
'to  the  copper  ;  but  in  these  days  of  high  cost  of  electric  power 
and  the  return  of  copper  towards  its  pre-war  price,  it  will 
often  pay  to  make  an  armature  that  contains  twice  the  weight ' 
of  copper  that  is  contained  in  present  commercial  machines. : 
When  more  copper  is  put  into  an  armature,  it  is,  of  course,  ■ 
always  necessary  to  see  that  the  arrangement  is  such  that  no  ■ 
undue  eddy-currents  occur  in  it.     This  leads  us  to  another' 
direction  along  which  great  improvements  cah  be  made  in  ; 
the  efficiency  of  machines.  ■ 

Copper  Los.ses. 

In  a  number  of  instances  that  have  come  under  the  notice 
of  the  author  within  the  last  10  years,  the  actual  copper  losses 
occurring  in  direct-current  machines  was  four  or  five  times  as 
great  as  the  loss  calculated  from  the  measured  resistance. 
The  eddy-current  los.ses  occurring  in  armature  copper  can  be 
divided  into  three  classes  :  (1)  That  caused  by  the  flux  which 
passes  down  the  slots  in  a  radial  direction  owing  to  the  super- 
saturation  of  the  teeth,  which  is  effective  in  producing  eddy- 
currents  only  in  copper  conductors  that  have  a  certain  cir- 
,  cumferential  thickness  ;  (2)  that  caused  by  the  flux  crossing 
the  slots  in  a  circumferential  direction,  owing  to  the  high 
saturation  of  the  tooth  on  one  side  of  the  slot  and  the  lower 
saturation  of  the  tooth  on  the  other  side.  This  is  efEective 
in  cases  where  the  conductor  has  considerable  radial  depth  ; 
(3)  that  due  to  the  flux  crossing  the  slot,  set  up  by  the  magneto- 
motive fcrces  exerted  by  the  currents  in  the  conductors 
themselves. 

(1)  Eddy-currents  of  the  first  kind  do  not  occur  very  often 
in  direct-current  machines,  because  the  circumferential  width 


of  conductors  in  these  machines  is  generally  small ;  but  in 
many  turbo-generators  having  conductors  of  considerable 
circumferential  width  they  are  by  no  means  negligible.  The 
armature  distortion  generally  leads  to  a  very  high  saturation 
of  the  teeth  opposite  the  trailing  corner  of  the  pole' and  greatly 
aggravates  the  loss. 

(2)  Eddy-currents  of  the  second  class  are  responsible  for 
an  enormous  waste  of  power  in  direct-current  generators  all 
over  the  country.  It  is  common  practice  to  make  the  radial 
depth  of  the  strap  in  direct-current  armatures  from  J  in.  to 
1  in.,  and  some  of  the  teeth  at  full  load  have  3  000  or  more 
ampere-turns  expended  upon  them. 

(3)  Eddy-currents  of  the  third  class  are  also  very  pronounced 
on  many  machines  as  built  to-day. 

Cheapness  v.  Efficiency. 
As  long  as  the  buyer  of  electrical  machines  will  j^lacidly 
take  a  cheaper  machine  without  taking  heed  of  lower  efficiency, 
very  little  will  be  done  by  the  manufacturer  to  remedy  these 
-defects.  The  cure  of  the  defects  is  known  ;  but  there  is  a 
great  reluctance  on  the  part  of  manufacturers  to  go  to  the 
trouble  of  effectively  laminating  and  cro.ssing  over  the  con- 
ductors, as  long  as  the  purchaser  is  prepared  to  put  up  with 
the  simpler  construction. 

Some  Practical  Suggestions. 

Apart  altogether  from  the  lamination  and  crossing-over  of 
conductors,  great  reductions  in  the  losses  (1)  and  (2)  above 
can  be  efltected  by  suitably  sh?iping  the  pole.  In  the  case 
where  a  machine  is  used  as  a  generator,  the  air-gap  between 
the  poles  and  the  armature  may  be  tapered  off  so  as  to  have 
a  much  greater  length  under  the  trailing  horn  than  under  the 
leading  horn      In  a  case  within  the  author's  experience,  a 
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Fig.  2. — Comparisox  between  Vacuum  Iron  and  Commercial  Steel, 

both  containing  between  3  per   cent.  and  4  per  cent.    silioon 

thoroughly  annealed. 

Vacuum  Commercial 

Iron.  Steel. 

Hysteresis  loss  for  Bi.ian.  =  10,000  ;  ergs  per  cu.  cm.  per  cycle         280  2,160 

„      „       „        15.000  ;     „     „         „             „                 1,025  4,290 

Specific  electrical  resistance,  michroms  . .         ..         ..         ..      48"50  Sl'lS 


machine  originally  had  a  uniform  air-gap  of   J  in.. 


and  the 

eddy-current  losses  under  class  (2)  produced  so  much  heat  as 
to  burn  the  insulation  surrounding  the  top  conductors  in  the 
slots.  As  in  this  particular  case  it  was  impossible  to  re-wind 
the  armature  with  well-laminated  conductors,  the  expedient 
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■was  adojitcd  of  tapering  tlie  gap  from  1  /lO  in.  under  the  leading 
horn  iq.  to  i  in.  under  the  trailing  horn.  The  effect  was  to 
reduce  the  eddy-current  losses  so  far  that  no  injurious  heating 
took  place  :  the  temperature  rise  was  reduced  from  over  180'C. 
to  76°C.  There  are  many  machines  in  existence  upon  which 
this  simple  expedient  would  result  in  a  saving  of  power. 

The  ta])ering  of  the  air-gap  so  as  to  make  it  greater  under 
that  horn  of  the  pole  at  which  the  tlux-density  tends  to  in- 
crease when  the  machine  is  on  load,  has  the  effect  not  only  of 
reducing  the  copper  losses  in  all  generators  having  conductors 
of  appreciable  radial  depth,  but  of  reducing  the  iron  losses 
ordinarilv  brought  al)out  by  the  super-saturation  of  the  teeth. 
The  iron"losses  in  the  teeth  of  generators  are  very  commonly 
augmented  by  the  distortion  of  the  field, to  an  extent  that  is 
not  always  fully  appreciated.  One  of  the  main  causes  of  the 
stray  losses  occurring  in  machines  is  this  increased  iron  loss 
due  to  the  super-saturation  of  the  teeth.  The  tapering  of  the 
air-gap  has  the  effect  of  making  the  great  iron  loss  occur  at 
no-load  instead  of  at  full  load  ;  but  in  cases  where  the  machine 
is  not  running  for  any  length  of  time  on  no  load  this  is  not  a 
serious  drawback. 

Causes  of  Excessive  Iron  Loss. 

Another  cause  of  excessive  iron  loss  in  electrical  machinery 
is  found  in  the  ill-treatment  of  the  iron  during  its  passage 
through  the  factory.     In  the  first  place,  sufficient  care  is  not 
taken  with  the  punching  of  the  slots  ;  certain  limits  of  error 
are  allowed  to  the  punching  department  in — it  is  thought — 
the  interest  of  economical  production  ;  but  no  proper  tests 
are  made  to  see  whether  the  money  thus  saved  in  giving  the 
punching  department  a  certain  limit  of  error  is  not  spent 
several   times    over   during   the    assembling   of   the   punch- 
ings    and    in    the   work    that    is   subsequently  done    upon 
the   machine.     Experience   goes  to  show  that  where  exact 
shaping  is  attempted  it  is  practically  as  economical  (in  fact, 
sometimes  more  economical)  to  aim  at  the  very  highest  accuracy 
as  it  is  to  allow  the  machinist  a  wide  limit  of  error.     Take  the 
case  of  the  jiunching  of  an  odd  number  of  slots  in  a  blank 
stamping  by  means  of  a  slot  die.     The  accuracy  of  the  work 
depends  upon  the  care  with  which  the  slot  die  is  mounted  in 
relation  to  the  index  wheel  and  the  .stops  by  which  the  position 
of  the  blank  is  fixed.     An  examination  of  a  large  number  of 
punchings   will   often  show  that  all   those  that  have   been 
punched    with    the    one    setting    of    the    die    are    exactly 
the   same  to  an  extraordinary  degree  of  accuracy.     Where 
the  punching  machine  has  had  to  be  set  up  again  in  order  to 
produce  a  set  of  punchings  that  are  to  break  joint  with  the 
first  set,  a  small  error  will  have  crept  in,  so  that  after  the 
dynamo  is  built  up  there  is  perhaps  0"5  mm.  or  more  overlap 
betweeen  one  set  of  punchings  and  the  other.     This  makes 
an  error  in  the  size  of  the  slot,  which  may  call  for  undue  filing, 
and  the  time  paid  to  the  man  for  filing  up  the  machine  is  perhaps 
ten  times  as  great  as  would  have  been  paid  to  the  man  who 
set  up  the  punch  if  he  had  taken  greater  care  to  get  the  slots 
in  exactly  the  right  position.     Sometimes  a  drift  is  used  and 
driven  through  the  slots  and  bends  the  teeth  until  they  are 
in  the  right  position.     This    hardens   the   iron  and  perhaps 
costs  the  user  £50  per  annum  for  e.xtra  power.     Another  matter 
is  the  increased  iron  loss  due  to  the  burring  over  of  the  punch- 
ings.    A  burr  on  the  punchings  may  be  due  to  the  die's  being 
in  bad  order.     Here  again  the  question  arises  whether  it  is 
cheaper  to  keep  the  die  in  good  order  or  to  remove  the  burr 
after  it  has  been  made.     In  many  cases  the  burr  is  not  removed, 
and,  as  a  consequence,  after  the  laminations  have  been  assem- 
bled the  insulation  between  them  is  far  from  being  effective  ; 
so  that  the  iron  loss  is  increased  by  the  eddy-current  in  the 
whole  core.     There  ought  to  be  more  co-ordination  between 
the  die  maker,  the  die  user,  the  machinist  who  machines  the 
frame,  the  armature  builder,  the  armature  tester,  and  the 
designer,  each  of  whom  should  be   brought  to  realise  the 
difficulties  of  the  others  ;  and  a  common  efiort  should  be  made 
to  produce  cheaply  a  machine  with  a  small  iron  loss. 

In  this  connection  it  is  important  to  consider  the  quality 


of  iron  that  will  give  the  most  economical  result  from  the 
point  of  view  of  first  cost  and  running  efficiency.  Trans- 
former designers  have  long  ago  adopted  iron-silicon  alloy  for 
their  cores  ;  but  this  alloy  is  as  yet  little  used  in  electrical 
machinery,  partly  on  account  of  its  mechanical  quali- 
ties and  partly  because  its  ])ermeability  at  high  densities  is 
not  as  good  as  that  of  orilinary  dynamo  iron.  An  iron-silicon 
alloy  can  now  be  obtained  having  very  reliable  mechanical 
qualities,  and  can  be  u.sed  for  all  classes  of  dynamos  if  the 
design  is  modified  so  as  to  give  a  little  more  room  in  the  teeth. 
Notwithstanding  the  high  cost  of  silicon  alloy  and  the  greater 
amount  of  it  that  would  be  necessary  in  order  to  work  at 
lower  tooth  densities,  the  savings  to  be  effected  Vjy  reducing 
the  losses  are  so  great  that  the  additional  expenditure  is  well 
worthwhile.  If  we  take  a  machine  in  which  the  iron,  including 
scrap,  costs  in  the  raw  state  £48,  and  in  which  the  iron  loss 
is  14  kW,  the  interest  on  the  cost  of  material  comes  to 
only  £G  per  annum,  whereas  the  lost  power  at  one  halfpenny  per 
unit  comes  to  £145  per  annum.  If  we  use  a  larger  quantity 
of  silicon  alloy,  costing  £108,  the  interest  on  the  cost  comes  to 
£13,  and  the  annual  cost  of  power  lost  comes  to  only  £63.  It 
may  be  that  in  the  future  even  better  qualities  of  silicon  steel 
will  be  put  upon  the  market,  at  prices  bringing  them  within 
the  consideration  of  manufacturers  of  eleitrieal  machines. 
The  fact  that  the  silicon  steel  has  not  as  good  a  permeability 
as  ordinary  steel  at  high  densities  docs  not  preclude  it  from 
being  used,  if  we  are  prepared  to  make  the  frames  big  enough. 

Magnetic  Peoperties  of  Iron  Silicon  Alloys. 

Many  readers  of  The  Electrician  are  no  doubt  familiar 
with  the  researches  by  Trygve  D.  Yensen  on  the  magnetic 
properties  of  iron  and  iron-silicon  alloys  melted  in  tacuo. 
Although  there  is  no  immediate  prospect  of  our  having  on< 
the  market  in  substantial  quantities  iron  as  pure  as  that  made 
by  Yensen  by  a  laboratory  process,  his  exi)eriments  show  that 
it  is  physically  possible  to  make  an  iron  having  a  hysteresis  loss 
(at  5  mai.  =15  000)  of  one-fifth  of  that  found  in  Swedish  char- 
coal iron,  and  an  eddy-current  loss  also  of  one-fifth  the  value. 
The  permeability  of  Yensen's  iron,  at  flux-densities  of  about 
7  000,  reaches  the  sensational  figure  of  66  000.  Fig.  2,  which 
is  reproduced  from  Bulletin  No.  83  of  the  Engineering  Experi- 
mental Station  of  the  University  of  Illinois  (November  22, 
1915),  is  of  interest  in  giving  a  comparison  between  the  be- 
haviour of  the  new  iron  and  that  of  commercial  steel.  Al- 
though there  are  many  difficulties  to  be  overcome  before  one 
can  hope  to  get  such  pure  iron  produced  by  the  ton  at  a  reason- 
able cost,  one  can  never  say  what  the  developments  of  the 
future  may  bring. 

Another  important  cause  of  loss  in  both  direct  current  and 
alternating  current  machines  lies  in  ripples  in  the  wave  form 
of  electromotive  force,  caused  by  open  slots.  Apart  from  the 
pole-face  losses  due  to  movement  of  the  teeth  across  the  face 
of  the  pole,  the  ripples  in  the  electromotive  force  give  rise  to 
ripples  in  the  current,  and  these  again  to  high-frequency  eddy- 
currents  in  the  brushes,  which  produce  undue  heating  of  the 
commutator.  The  proper  shaping  of  the  pole  face,  and  the 
choice  of  a  suitable  mimber  of  slots  per  pole-pair,  will  go  a 
long  way  towards  eliminating  some  of  these  troubles.  It  is  good 
to  see  that  some  manufacturers  are  skewing  the  armature 
slots  through  a  full  slot  pitch  ;  this  helps  to  get  rid  of  the  ripples 
in  the  wave  form. 

In  cutting  down  the  cost  of  electrical  machines  manufac- 
turers have  been  proceeding  upon  the  wrong  lines.  They  ask 
the  designer  to  get  more  and  more  output  out  of  his  frame  ; 
whereas  they  ought  to  encourage  the  designer  to  make  the 
best  possible  machine  even  at  a  greater  cost  for  raw  materials, 
and  then  apply  themselves  to  cheapening  the  production 
notwithstanding  the  increase  in  material.  The  cost  of  the 
raw  material  is  after  all  only  a  small  part  of  the  cost  of  elec- 
trical machines  as  they  are  sold  to-day.  A  machine  whose  price 
to-day  is  £3  000  contains  perhaps  1  ton  of  copper,  300  lbs. 
of  insulation,  1^  tons  of  sheet  iron,  2  tons  of  mild  steel  and 
2|  tons  of  cast  iron,  costing  in  all  under  £300. 
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The   Testing   of   Electrical   Machinery. 


Br  H.   E.  MELLOR.  M.So. 

FROM  the  beginnings  of  the  electrical  industry  it  has  been 
customary  to  carry  out  tests,  more  or  less  thorough  in 
nature,  on  completed  machines  or  other  gear,  and  also 
on  component  parts.  At  first  there  was  little  experience  to  guide 
the  manufacturer,  either  in  the  design  or  the  actual  making, 
so  that  it  was  difl&cult  to  predict  the  performance  of  a  machine. 
Methods  of  testing  were  naturally  crude  and  guarantees  of 
temperature  rise,  &c.,  in  their  present  form  were  unknown. 
As  time  went  on  and  experience  and  knowledge  accumulated, 
it  became  "possible  to  predict  performances  with  a  closer  and 
closer  approach  to  certainty  ;  on  the  other  hand,  under  the 
stress  of  competition,  standards  of  performance  became  more 
stringent,  so  that  there  was  no  tendency  to  dispense  with 
works  tests. 

The  advantages  of  making  thorough  tests  on  electrical  gear 
before  despatch  from  the  manufacturers'  works  are  now 
generally  recognised.  It  is  easier  and  cheaper  to  carry  out 
any  adjustments  before  despatch  than  it  is  at  the  customer's 
premises,  and  there  is  less  cause  of  annoyance  to  the  customer. 
There  is  also  the  direct  effect  of  thorough  testing  in  tending 
tt)  raise  the  standard  of  excellence  in  the  works.  There  is  a 
further  point  to  be  considered,  which  is  that  insulating 
materials  such  as  are  suitable  for  use  in  electrical  machinery 
are  not  so  strong  mechanically  as  materials  of  construction 
proper,  and  even  with  the  greatest  care  are  liable  to  injury 
during  the  processes  of  manufacture.  It  is  only  by  careful 
testing  that  weak  spots  can 'effectively  be  guarded  against. 
From  such  considerations  as  these  it  follows  that  testing  is  an 
essential  feature  of  production. 

The  Object  of  Testing. 

In  a  modern  works,  tests  are  made  with  the  following  objects 
in  view  : — 

(i)  To  make  sure  that  a  machine  complied  with  the  purchaser's 
specification  (if  any),  that  it  is  satisfactory  mechanically  and  electrically, 
and  such  as  to  maintain,  if  not  enhance,  the  maker's  reputation. 

(ii)  If  there  are  defects,  to  indicate  how  these  would  best  be  rectified, 
the  discovery  of  faults  being  only  the  first  part  of  the  duties  of  the 
test-room  staff. 

(iii)  To  afford  reliable  information  to  the  designer  which  will  be  of 
use  in  predicting  the  performance  of  future  machines. 

For  the  purpose  of  this  article  it  will  be  convenient  to 
divide  electrical  manufacture  into  the  following  classes  : 
(1)  Rotating  machinery  (generators,  motors),  (2)  static 
machinery  (transformers),  and  (3)  switchgear,  &c. 

For  the  first  class,  comparatively  elaborate  equipment  is 
required,  since  in  addition  to  preliminary  tests  on  component 
parts,  &c.,  the  completed  machines  are  usually  tested  for  some 
hours  on  their  rated  output,  and  other  running  tests  may  also 
be  made.  The  second  class  requires  somewhat  similar 
treatment,  except  that  conditions  are  altogether  simpler  as 
there  are  no  moving  parts.  Tests  under  rated  load  are  made 
although  not  necessarily  in  each  individual  case.  In  the 
third  class  the  test  routinij  may  be  still  simpler  and  only  in 
comparatively  rare  cases  will  it  be  necessary  or  even  desirable 
to  test  under  the  rated  conditions. 

Geneeatoe  and  Motor  Tests. 
The  tests  which  ,are  applied  to  generators  and  motors 
fall  naturally  into  two  classes  :  (a)  Static  Tests,  (i)  Tests 
made  to  ensure  that  the  arrangement  of  the  circuits  is  in 
order,  (ii)  Tests  made  to  ensure  that  the  insulation  of  the 
circuits  is  in  order,  (b)  Dynamic  Tests,  i.e.,  running  tests  on 
the  completed  machines.  It  is  the  second  class  of  tests  which 
requires  the  more  elaborate  equipment  and  should  therefore 
receive  prior  consideration  when  arranging  the  layout. 

Layout  Arrangements. 
The  layout  naturally  depends  on  the  size  of  the  machinery 
which  it  is  required  to  test.     "We  may  roughly  set  out  the 
following  classes,  referring  mainly  to  motors,   as  these  are 
naturally  more  numerous  than  generators. 


A.M.Inst.C.E.,    A.M.I.E.E. 

(1)  Very  Small  Machines — "Fractional  Horse-power  Motors," 
such  as  are  used  to  drive  Fans,  Domestic  Appliances,  <&c. — 
Machines  in  this  class  are  generally  so  liberally  rated,  the 
main  object  of  the  designer  being  to  ensure  that  the  work  of 
manufacture  shall  be  simple  and  easy,  that  heating  hardly 
forms  a  serious  consideration.  While  full-load  tests  from 
time  to  time  are  desirable,  it  should  not  in  general  be  necessary 
to  run  each  motor  under  full-load  conditions,  a  short  run 
light  being  quite  sufficient,  except  in  the  case  of  series-wound 
direct-current  motors  where  some  load  will  have  to  be  applied, 
as  otherwise  the  speed  will  be  excessive.  There  is  no  very 
sharp  line  of  demarcation  between  this  class  and  the  next. 

(2)  Small  Motors,  say,  1/2  h.p.  to  50  h.p. — It  will,  in  the 
writer's  opinion,  be  found  a  commercial  proposition  to  test 
motors  in  this  class — even  the  smallest — under  full-load 
conditions  ;  this,  however,  is  not  by  any  means  the  invariable 
practice  of  manufacturers.  It  would  probably  be  correct  to 
say  that  a  majority  of  the  motors  which  are  made  in  this 
country  have  ratings  between  the  above  limits.  There  will, 
of  course,  be  a  number  of  different  sizes  of  motor  frames,  but 
as  we  have  to  deal  with  a  comparatively  large  number  of 
machines,  it  is  worth  while  setting  aside  a  special  equii)ment 
for  motors  of  this  class.  One  very  convenient  arrangement 
is  to  have  a  number  of  separate  testing  stands  each  complete 
with  a  load  machine  and  a  switchboard  to  control  both  load 
machine  and  test  machine.  The  load  machine  should  be  a 
continuous-current  machine  to  secure  maximum  flexibility, 
and  the  switchboard  should  have  mounted  on  it  the  necessary 
ammeters,  voltmeters  and,  for  alternating-current  test 
boards,  wattmeters ;  and  it  should  also  have  suitable  shunt 
regulators  and  load  resistances. 

The  test  machine  may  be  bolted  on  to  a  cast-iron  pedestal 
suitably  drilled  and  slotted  so  that  any  frame  size  of  motor 
in  this  class  can  be  mounted  on  it,  and  if  the  holes  or  the  slots 
for  the  holding-down  bolts  are  properly  arranged,  the  centre 
line  of  the  pulley  on  the  test  machine  will,  for  each  frame  size, 
lie  opposite  the  centre  line  of  the  jjulley  on  the  load  machine. 
It  will  be  necessary  for  separate  stands  to  be  set  apart  for 
alternating-current  and  continuous-current  machines,  since, 
of  course,  the  switchgear  and  supply  arrangements  will  have 
to  be  different  in  the  two  cases  ;  in  the  direct-current  boards 
arrangements  should  be  made  for  the  load  machine  to  be  run 
as  a  motor,  as  there  is  a  certain  demand  for  small 
continuous-current  generators. 

Arrangements  for  Medium-Sized  JIachines. 

(3)  Medium-sized  Motors,  say,  up  to  150  h.p. — In  some  cases 
it  may  be  worth  while  making  similar  arrangements  to  those 
outlined  above  for  motors  up  to  150  h.p.,  but  there  will  always 
be  a  number  of  machines  which  will  not  lend  themselves  to 
stereotyped  arrangements.  It  will  not  always  be  possible  to 
couple  the  test  machine  to  the  load  machine  by  means  of  a  belt 
drive,  for  example,  where  the  motor  speed  is  high.  Again, 
practically  all  machines  in  the  preceding  class  will  be  arranged 
to  operate  on  voltages  not  higher  than  600,  whilst  in  the  class- 
now  under  consideration  it  will  from  time  to  time  be  necessary 
to  test  high-pressure  machines.  Greater  flexibility  will  be 
necessary  in  the  arrangements  and  it  will  not  in  general  be 
practicable  to  arrange  for  pedestal  stands  as  in  the  preceding 
class.  It  will  be  better  for  the  fltjor  space  set  aside  for  testing 
these  machines  to  have  a  number  of  slotted  rails — say,  3  ft. 
apart — running  from  end  to  end,  and  for  the  test  machines 
to  be  mounted  on  movable  cross  rails  spanning  these. 

As  regards  the  sujjply  cables  to  the  motors,  a  very  convenient 
arrangement  is  to  have  a  number  of  terminal  boxes  sunk  in 
the  floor,  to  which  comparatively  short  lengths  of  cables  can 
be  run  from  the  test  and  load  machines,  the  cables  between 
terminal  boxes  and  control  boards  being  run  in  trenches. 

(4)  Large  Motors,  say,  up  to  500  h.p. — For  large  motors  up 
to  500  H.p.  the  arrangements  should  be  similar  to  those  sug- 
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gested  for  the  last  class,  except  that  they  will  necessarily  be 
on  a  larp;er  scale,  and  still  greater  flexibility  will  be  required 
in  the  arrangements  generally.  Many  of  the  machines  to  be 
tested  will  be  intended  for  operation  on  high-jjressure  supplies. 
In  some  cases  it  may  be  necessary  to  erect  the  test  machine 
over  a  pit. 

(.5)  Very  Large  Motors. — Generally  speaking  with  very  large 
motors  each  machine  will  require  its  own  special  arrangement, 
and  in  the  majoritv  of  cases  the  machine  will  have  to  be  erected 
over  a  pit.  It  will  not  always,  perhaps  not  often,  be  possible 
to  test  the  machine  undi-r  normal  full-load  conditions,  although 
where  two  similar  machines  are  ready  for  test  at  the  same  time 
this  mav  be  possible  even  when  the  full-load  output  is  much 
greater  than  the  capacity  of  the  test  supply  available. 

Testing  arrangements  for  generators  will  generally  fall  into 
sui'h  classes  as  have  been  indicated  above,  except  that  there 
will  be  relatively  fewer  small  machines.  So  nmch  flexibility 
in  the  arrangements  is  required,  in  any  case,  for  the  larger  motors 
that  no  special  and  distinct  arrangements  will  in  general  be 
required  for  generators. 

Test  Bed  L.\y  Out. 

Before  passing  on  to  consider  other  details  of  layout  and 
equipment  the  situation  of  the  test  bed  deserves  some  con- 
sideration. It  is  ob\'ious  that  the  test  bed  sliould  be  near  to 
that  part  of  the  works  where  the  machines  are  assembled, 
and  it  should  be  possible  for  a  crane  to  pick  up  the  machine 
and  take  it  direct  to  its  place  on  the  test  bed.  This  may,  of 
•course,  necessitate  the  complete  separation  of  the  testing 
arrangements  for  the  different  sizes  and  types  of  machines. 
Very  large  machines  will  have  to  be  assembled  piecemeal  on 
the  test  bed.  It  is  best,  of  course,  for  the  test  bed  to  be 
situated  at  the  end  of  a  bay,  unless  arrangements  are  such  that 
there  is  no  occasion  for  traffic  through  or  over  the  test  bed. 
It  is  highly  undesirable  that  unauthorised  persons  should 
have  free  access  to  the  test  bed,  for  considerations  of  safety 
as  well  as  shop  discipline. 

Details  of  Testing  Equipment. 

Owing  to  the  variety  of  supply  voltages  and  frequencies  in 
this  country,  means  must  be  ])rovided  to  give  variable  voltage 
alternating  current  and  direct-current  supplies,  and  also  to 
vary  the  frequency.  The  common  frequencies  in  this  country 
are  50,  40  and  25  cycles  per  second,  and  while  it  is  possible 
to  test  40-cycle  induction  motors  on  50  cycles,  and  vice  versa, 
the  voltage  being  varied  proportionally  with  the  frequency, 
this  cannot  be  regarded  as  satisfactory  in  all  respects,  since 
the  motor  speed  changes,  of  course,  with  the  frequency,  and 
the  change  in  speed  alters  the  ventilation  and  cooling  of  the 
motor,  so  that  a  time  run  on  a  different  frequency  does  not 
give  definite  information  as  to  the  temperature  rise  on  the 
correct  frequency.  To  get  over  the  difficulty  it  is  necessary 
to  provide  supplies  at  the  above  frequencies  which  is  most 
easily  done  by  providing  a  motor  alternator  set  driven  by  a 
variable  sjieed  motor. 

An  additional  complication  in  alternating  current  work 
arises  from  the  fact  that  there  are  a  number  of  public  supplies 
which  give  two-jihase  current .  If  there  is  a  threc-jihase  supply 
available  for  testing,  a  two-phase  suj)ply  can  be  obtained  by  a 
special  ("  Scott  connected  ")  transformer.  Also  if  a  motor 
alternator  set  is  installed  as  suggested  above,  it  is  possible 
by  suitable  design  of  the  alternator  winding,  for  the  machine 
to  give  a  two-phase  supply  as  well  as  a  three-phase. 

It  is  an  easier  matter  to  provide  for  different  voltages.  So 
far  as  alternating  current  is  concerned,  a  suitably  designed 
transformer  with  a  number  of  tappings  on  each  leg,  can  give 
a  corresponding  number  of  voltages  at  one  and  the  same  time. 
This  is  a  convenient  arrangement  for  the  smaller  machines. 
The  maximum  output  the  transformer  can  give  at  any  one 
voltage  is  inversely  proportional  to  the  voltage  ;  in  general 
the  test  machines  will  have  much  lower  ratings  than  the 
transformer  so  that  this  is  not  likely  to  be  an  inconvenience. 
For  the  larger  machines  it  may  be  more  convenient  to  arrange 
each  leg  of  the  transformer  secondary  in  two  or  more  separate 


sections,  which  can  be  put  in  series  or  parallel  as  may  be 
desirsd.  In  this  way  full  rated  output  of  the  transformer  can 
be  obtained  at  any  of  a  number  of  different  voltages,  but  in 
general  only  one  voltage  can  be  obtained  from  the  trans- 
former at  the  same  time. 

So  far  as  continuous  current  is  concerned,  if  a  supply  at  any 
voltage  is  already  available,  then  by  means  of  a  motor  booster 
set  the  voltage  can  be  varied  at  will  from  zero  up  to  as  high  a 
voltage  as  may  be  required.  For  dealing  with  large  quantities 
of  small  machines,  it  might  be  found  best  to  arrange  for  a  special 
booster  set  to  give,  say,  a  3,  4  or  5  wire  supply  at  convenient 
voltages  ;  only  rarely  would  such  an  arrangement  fail  to  pro- 
vide a  suitable  supply  for  a  commercial  motor. 

Switchgeab  for  Testing  Purposes. 

It  has  been  suggested  above  that  the  best  method  of  testing 
the  small  machines  is  to  have  a  number  of  testing  stands,  each 
with  its  own  switchboard.  As  regards  the  general  type  of  the 
gear  it  is  difficult  to  lay  down  any  hard  and  fast  rules,  but  it 
may  be  said  that  the  arrangement  of  such  switchboards  deserves 
very  close  consideration  ;  a  comparatively  elaborate  switch- 
board, provided  it  is  jiot  too  elaborate,  may  well  justify  its 
enhanced  cost  if  it  saves  time  and  trouble  in  the  carrying  out 
of  the  test.  On  the  other  hand,  many  of  the  complications 
of  ordinary  commercial  switchgear,  such  as  elaborate  no-volt 
release  arrangements,  overload  arrangements  and  interlocks 
are  quite  out  of  place  in  switchgear  for  testing  purposes.  There 
should,  of  course,  be  a  switch  or  circuit  breaker  to  enable  the 
current  to  be  cut  off  easily  and  quickly,  and  there  should  be 
some  automatic  i)rotection  to  interrupt  the  current  in  case  of 
an  accidental  short  circuit. 

For  the  larger  machines  it  will  not  be  found  practicable  to 
adopt  any  very  elaborate  arrangement  of  switchgear  and  in 
some  cases  with  very  large  machines  it  will  only  be  possible 
to  test  them  on  full  load  by  adopting  special  and  more  or  less 
makeshift  arrangements.  Even  in  such  special  cases  there 
ought  to  be  some  means  or  other  of  isolating  the  machine 
promptly  without  risk  to  the  operator.  In  this  connection 
it  is  of  special  interest  to  point  out,  although  the  principle 
applies  equally  to  all  types  of  test  machine,  that  any  switch 
or  circuit  breaker  that  is  intended  for  use  as  such,  and  not 
merely  as  a  set  of  isolating  links,  should  be  capable  of  breaking 
any  current  that  is  likely  to  pass.  This  is  specially  of  import- 
ance in  the  case  of  high-pressure  machines. 

In  addition  to  switches,  circuit-breakers,  &c  ,  a  number  of 
other  items  are  required,  such  as  field  regulators,  starters, 
load  resistances,  &c.  The  field  regulators  should  be  of  various 
current  carrying  capacities,  and  the  capacity  should  be  clearly 
indicated  on  them,  so  as  to  cover  a  wide  range  individually 
and  collectively  ;  they  should  be  graded  so  that  they  will  be 
suitable  for  use  on  the  highest  continuous  current  voltage 
which  is  likely  to  occur  (say  550-600  V),  and  their  number 
should  not  be  kept  down  to  a  minimum,  as  it  may  happen 
occasionally  that  more  than  one  regulator  will  be  required  for 
each  machine.  The  best  form  of  starter  for  test  purposes  is 
undoubtedly  the  liquid  type,  since  it  affords  the  greatest 
flexibility  of  arrangement,  and  cannot  be  burnt  out. 

Test  Resistances. 

Resistances  to  absorb  the  output  of  machines  operating  as 
generators  should,  in  the  case  of  the  small  machines,  consist 
of  banks  of  resistance  coils,  and  if  these  are  suitably  graded  and 
each  controlled  by  a  suitable  switch,  the  load  can  be  adjusted 
very  readily.  Such  resistances,  however,  are  rather  expensive 
if  they  are  of  a  material  which  does  not  vary  greatly  in  resis- 
tance with  temperature  ;  iron  is  cheap,  but  has  a  high  tem- 
perature coefficient.  This  would  not  matter  so  much  if  it 
were  simply  a  question  of  loading  up  the  machine  for  a  time 
run,  but  it  makes  it  an  awkward  and  lengthy  matter  to  take  a 
compounding  characteristic  on  a  generator  or  similar  test. 

For  very  large  inputs,  air-cooled  resistances  become  pro- 
hibitively large  and  expensive,  and  it  becomes  necessary  to 
adopt  other  means.  As  in  the  case  of  the  starters,  a  liquid 
rheostat  can  be  used,  which  will  take  the  form  of  large  elec- 
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trodes  dipping  into  a  water  tank.  It  is  not  very  easy  to  keep 
the  load  steady  with  one  of  these  rheostats,  and  water-cooled 
resistances  are  as  simple,  and  in  some  respects  form  a  better 
alternative ;  since  the  water  prevents  a  high  temperature  rise 
iron  strip  can  be  used  without  the  disadvantage  of  a  high 
temperature  coefficient  ;  the  iron  strip  can  be  wound  round  a 
suitable  wooden  framework,  and  it  is  quite  a  simple  matter 
to  make  up  such  a  resistance  to  suit  any  special  case.  In  the 
case  of  continuous  current  and  higher-pressure  alternating- 
current  tests,  the  strip  has  only  a  few  hours  of  life,  but  in  any 
case  the  arrangement  is  cheap  and  easily  renewable. 

Measuring  Instruments. 

While  there  is  no  more  important  item  of  the  equipment  than 
the  measuring  instruments,  it  is  not  essential,  and  in  some 
respects  not  altogether  desirable,  that  they  should  be  of  the 
most  sensitive  and  accurate  type.  For  many  jsurposes,  good 
commercial  instruments,  correct  to  within  OS  per  cent.,  are 
quite  accurate  enough  for  time  runs  and  heating  tests  ;  in 
fact,  provided  that  they  are  calibrated  from  time  to  time 
against  more  accurate  instruments,  they  can  be  used  for  such 
tests  as  open  circuit  characteristics,  &c.  It  is  right  that 
instruments  of  a  more  accurate  type  should  be  available,  but 
as  they  are  delicate  and  require  careful  handling,  they  should 
be  reserved  for  such  special  tests  where  very  exact  measure- 
ments are  required.  For  continuous -current  work  it  is 
desirable  that  the  instruments  should  be  of  the  moving  coil 
type,  as  otherwise  the  polarity  will  not  be  indicated. 

There  is  a  need,  only  in  part  satisfied,  for  a  range  of  com- 
mercial multi-range  ammeter  shunts,  and  reasonably  accurate 
multi-range  current  transformers.  In  the  absence  of  these, 
arrangements  are  necessarily  somewhat  less  convenient. 

Before  leaving  the  qiiestion  of  equipment,  it  is  necessary  to 
touch  on  the  preliminary  tests — i.e.,  those  which  are  applied 
at  various  stages  in  the  manufacture  of  the  machine.  These 
preliminary  tests  consist  of  (i.)  measurement  of  the  resistances 
of  individual  circuits  of  the  machine  ;  that  is  to  say,  measure- 
ment of  resistance  per  phase  in  alternating-current  machines, 
between  each  pair  of  adjacent  commutator  bars  in  direct- 
current  machines,  and  of  eacTi  individual  field  coil,  (ii.)  Pres- 
sure tests  on  the  machine  or  its  components,  to  make  sure 
that  there  are  no  points  of  weakness. 

For  the  former  set  of  tests  a  complete  equipment  for  the 
measurement  of  resistance  is  required.  For  the  measurement 
of  high  resistances,  a  Wheatstone  bridge,  with  the  usual 
accessories  (galvanometer,  &c.),  will  be  required.  The  low 
resistances  may  be  measured  by  the  ammeter-low-reading 
voltmeter  method,  or  more  accurately  by  a  Kelvin  double 
bridge.  A  battery  will  be  required  in  connection  with  the 
measurement  of  low  resistances,  and  it  is  usual  for  the  equip- 
ment to  be  located  in  some  convenient  position,  to  which  any 
parts  to  be  measured  can  be  easily  transported.  Some  large 
firms  have  a  portable  apparatus  for  the  measurement  of  low 
resistances,  but  this  is  a  somewhat  moreexpensive  arrange- 
ment. 

For  high-pressure  tests  at  least  one  high-pressure  transformer 
will  be  required.  It  is  desirable  that  it  should  be  possible  to 
vary  the  test  votages  gradually  over  the  whole  range,  and  this 
is  most  conveniently  done  by  providing  a  small  motor  alter- 
nator set  (or  induction  regulator  if  an  alternating-current 
supply  is  available)  specially  for  the  high-pressure  transformer, 
so  that  the  voltage  can  be  adjusted  to  any  desired  degree  of 
fineness  by  providing  correspondingly  fine  regulation  in  the 
alternator  field.  It  is  not  unusual  to  provide  one  or  more 
portable  transformers  for  testing  large  machines  or  their  parts 
in  the  winding  department,  so  making  it  unnecessary  to  move 
such  heavy  items  to  the  test  department.  On  the  other  hand, 
so  many  precautions  will  have  to  be  taken  to  prevent  danger 
to  the  workpeople  that  it  is  questionable  how  much  is  gained 
in  the  long  run  by  this  method  of  testing. 

Test  Eoutine. 
Some  indications  of  the  test  routine  have  already  appeared, 
but  no  apology  is  necessary  for  going  over  old  ground.     At 
various  stages  during  manufacture,  high-pressure  tests  and 


sometimes  resistance  measurements  are  made  to  ensure  that  all 
is  in  order  so  far,  and  that  no  defects  have  developed.  If  there 
is  any  defect,  the  earlier  it  is  discovered  the  less  expense  is 
involved  in  putting  it  right,  and  the  less  time  is  wasted  in  doing 
this.  It  is  highly  desirable  that  any  defects  should  be  remedied 
as  soon  as  possible,  not  merely  because  they  add  to  the  expense 
of  the  particular  machine  in  question,  but  because  they  tend  to 
reduce  the  output  of  the  works,  and  an  output  reduced  to  a 
small  extent  means  a  profit  reduced  to  a  great  extent.  Pre- 
liminary tests  should,  therefore,  be  made  very  carefully,  and 
the  high-pressure  tests  at  this  stage  shoiild  be  rigorous. 

After  the  component  parts  have  been  passed  by  the  test  staff, 
they  are  assembled  and  the  completed  machine  is  ready  for 
test.  It  is  mounted  in  its  position  on  the  test  bed,  connected 
up  to  the  test  supply  and  run  for  a  short  time  without  load, 
after  any  minor  adjustments  have  been  made.  It  is  then 
loaded  up  to  its  rated  outpxit  and  allowed  to  run  at  this  for 
some  time,  which  in  the  case  of  continuously  rated  machines 
should  be  four  to  six  hours.  Immediately  after  this  run  tem- 
jJeratures  should  be  taken,  usually  by  thermometer,  on  wind- 
ings and  core  plates  in  the  case  of  stators,  rotors  and  direct- 
current  armatures,  on  field  coiLs  in  direct-current  field  frames 
and  alternator  rotors,  on  commutators  in  direct-current 
machines  and  slip-rings  in  alternating-current  machines. 

Following  the  time  run,  a  reading  of  the  light  load  losses 
should  be  taken  ;  this  reading  is  taken  after  the  temperature 
test  as  the  bearing  friction  will  probably  be  less  than  it  was 
before  the  time  run  owing  to  what  may  be  called  the  initial 
stiffness  in  all  new  bearings.  Any  additional  efficiency  tests 
which  may  be  required  should  also  be  made,  as  well  as  overload 
tests,  and  open  circuit  characteristics,  compounding  curves,  &c. 
It  is  also  desirable  that  a  pressure  test  on  the  completed 
machine  should  be  made,  as  the  expansion  of  the  windings  due 
to  the  heating  test  may  show  up  weak  spots  which  otherwise 
might  have  been  overlooked.  Concurrently  with  the  above 
electrical  tests  the  lubrication  of  the  machine  shoidd  be  noted. 
Wherever  possible  the  load  machine  should  be  arranged  to 
give  its  output  ba'ck  to  the  supply  mains,  thus  reducing  the 
total  power  expenditure  for  test  purposes. 

The  Keeping  of  Eecokds. 

It  is  of  the  greatest  importance  that  careful  records  should  be 
taken  of  all  tests  made,  and  in  such  a  manner  that  tests  re- 
lating to  components,  as  well  as  the  completed  machine,  are 
either  grouped  together  or  connected  together  by  cross  refer- 
ences. Records  should  be  as  complete  as  possible,  they  should 
be  clear  and  free  from  ambiguity,  and  there  should  be  no  pos- 
sibility of  misunderstanding  what  is  meant.  It  is  then  an 
easy  matter  to  collect  together  the  whole  history  of  the  tests 
made  on  the  machine  and  its  parts  during  the  manufacturing 
processes.  It  is  not  merely  that  care  in  this  direction  is  of 
assistance  should  any  question  arise  after  the  machine  has  left 
the  works  ;  as  a  matter  of  fact,  one  of  the  chief  advantages 
of  carefully  kept  records  is  that  they  provide  an  immediate 
and  automatic  check  on  the  tests  themselves,  and  render  it 
unlikely  that  any  of  the  necessary  tests  should  be  omitted  or 
slurred  over. 

It  is  not  safe  to  dogmatise  as  to  the  precise  form  in  which 
the  records  should  be  kept ;  much  depends  on  the  number  of 
machines  dealt  with,  and  the  number  of  testers  concerned. 
Where  the  output  and  the  staff  are  small  nothing  beyond 
ordinary  care  is  required  to  make  almost  any  sort  of  system 
work  reasonably  well,  but  the  larger  the  staff,  the  more  thought 
must  be  given  to  the  record  system.  Every  system  has  its 
special  advantage  and  special  objections,  and  it  is  really  im- 
possible to  lay  down  any  hard  and  fast  rules  applicable  to  all 
cases. 

Before  passing  on  to  the  question  of  personnel,  some  reference 
should  be  made  to  other  classes  of  electrical  gear  than  motors 
and  generators.  Dealing  first  with  transformers,  it  is  to  be 
noted  that  there  are  practically  no  tests  to  which  they  are 
subjected  which  have  not  their  exact  counterpart  in  the  ease 
of  motors  ;  on  the  other  hand,  as  they  are  static,  not  rotary, 
machines,  the  testing  of  them  is  considerably  simplified.    In 
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fact,  except  in  special  cases,  it  is  hardly  necessary  for  each 
transformer  to  have  a  time  run,  to  test  the  temperature  jise. 
The  temperature  rise  of  an  electric  motor  depends  (1)  on  its 
efficiency,\vhich  can  be  closely  estimated  without  running  the 
machine  for  any  considerable  length  of  time,  (2)  on  the  rate  of 
cooling,  which  is  slightly  different  for  each  machine  ;  conse- 
quently, it  is  in  practice  necessary  to  run  each  individual 
machine  for  some  time  to  form  a  close  idea  of  the  temperature 
rise.  In  the  case  of  the  transformer  the  temperature  rise 
depends  on  the  same  factors,  but  the  efficiency  can  be  esti- 
mated closely  from  test  figures  taken  during  a  short  test,  and 
the  cooling  effect  is  sensibly  the  same  for  all  transformers  of 
the  same  size,  type,  and  design.  The  equipment  necessary  for 
testing  transformers  is  therefore  a  simplifii'd  version  of  that 
suggested  above  for  alternating  current  motors. 

As  regards  switchgear,  the  testing  of  this  is  at  most  chiefly 
a  matter  of  measurement  of  the  resistance  of  some  circuits,  of 
high  tension  tests,  and  last  but  not  least,  careful  inspection. 
Tests  under  working  conditions  are  practically  never  required 
except  in  the  case  of  new  designs,  and  in  fact,  are  not  in  general 
desirable  because  of  the  slight  wear  ar.d  tear  which  is  bourd  to 
occur,  and  which  often  detracts  from  the  new  appearance  of 
the  gear. 

Personnel  for  Testing  Purposes. 

The  question  of  the  personnel  is  not  the  least  of  the  problems 
to  be  faced  by  those  who  would  organise  a  test  department. 
Much  of  the  testing  work  is  purely  routine  in  character,  but 
the  tester  should  always  be  on  the  qui  nve  lest  he  should  over- 
look some  defect  or  other,  perhaps  hardly  noticeable.  Human 
nature  being  what  it  is,  it  is  not  often  that  one  comes  across 
the  ideal  combination,  patience  aid  accuracy  in  performing 
routine  work,  combint  d  with  the  initiative  and  activity  of  mind 
necessary  to  improvise  test  methods  to  meet  special  cases. 
There  is  in  most  works  a  class  of  young  men — apprentices, 
improvers,  &c.,  which  often  provides  good  material,  but  it  is 
comparatively  rare  that  a  place  on  the  test  bed  staff  is  re- 
garded as  an  end  in  itself.  The  head  of  the  test  bed  has  a 
xesjjonsible  position,  atd  this  shoii'.d  be  recognised  by  his 


chief-i.  In  addition  to  tiie  qualities  required  to  make  a  good 
tester,  he  must  be  something  of  an  organiser,  and  should  also 
have  his  share  of  tact,  otherwise  in  his  position  of  official  critic 
he  runs  the  risk  of  controversies  which  a  little  diplomacy  might 
avoid.  It  should  be  his  duty  to  supervise  generally  all  the  work 
carried  out  by  those  under  him,  ar.d  any  special  cases  should 
receive  his  personal  attention.  It  goes  without  saying  that 
he  should  be  a  technical  man — in  fact,  a  test  bed  is  no  place  for 
anyone  destitute  of  at  least  some  teclmical  training. 

The  question  of  personnel  leads  up  to  that  of  control.  Is 
the  test  room  to  be  controlled  by  the  works  staff,  or  the  tech- 
nical staff?  It  is  the  writer's  opinion  that  no  hard  and  fast 
lines  can  be  laid  down  ;  wTiat  is  the  best  arrangement  is  inevi- 
tably linked  up  with  what  may  be  termed  the  internal  politics 
of  tlie  particular  organisation  of  which  the  test  bed  forms  part, 
and  the  arrangement  which  might  be  a  success  in  one  firm 
might  be  a  failure  in  another.  This  point,  however,  should 
always  be  kept  in  mind.  The  duty  of  the  test  bed  is  to  make 
sure  as  far  as  possible  that  the  machinery  passed  by  it  is  as 
close  as  practicable  to  the  ideal  which  the  firm  strives  to  attain, 
and  no  machine  should  be  delivered  unless  it  has  been  passed 
by  the  test  room  staff.  There  is  no  such  thing  as  an  ideal 
electrical  machine,  in  the  sense  that  there  is  no  "  best  " 
electrical  machine — there  are  several  "  best  "  motors.  The 
work's  staff's  ideal  motoristhat  which  is  easiest  andcheapest 
to  make,  the  designer's  ideal  motor  is  that  which  is  most 
efficient,  and  in  which  the  material  is  disposed  to  the  best 
advantage.  The  salesman's  ideal  motor  is  that  which  has  the 
largest  number  of  "  good  selling  points  "  as  compared  with 
its  price,  the  management's  ideal  motor  is  that  which  yields 
the  best  profit  for  the  capital  outlay,  and  the  user's  best  motor 
is  that  which  is  the  most  reliable.  No  one  machine  can  be  best 
from  all  these  points  of  view,  but  that  which  comes  closest 
to  fulfilling  the  last  two  ideals,  because  it  is  an  attempt  to 
satisfy  the  customer  on  a  sound  economic  basis,  is  the  ideal 
which  the  test  bed  staff  should  keep  before  them;  not  because 
they  can  make  of  it  a  definite  ideal,  or  a  definite  standard  of 
comparison,  but  because  they  will  thus  keep  before  them  the 
right  point  of  view. 


Electrical   Manufacturing   Tendencies    in   the 
United    States   of   America, 


By 


MANUFACTURERS  of  electrical  apparatus  in  the  United 
States  are  daily  becoming  more  alive  to  the  importance 
of    the    electrical   export    trade.     This    is   e\idenced 
by  the  growing  tendency  among  them  to  specialise  in  and 
concentrate  their  energies  upon  its  requirements. 

The  foregoing  statement  is  significant  in  <'iew  of  the  fact 
that  prior  to  the  war  the  interest  of  the  United  States  in  foreign 
trade  was  secondary.  Manufacturers  catered  for  the  home 
requirements  so  long  as  these  requirements  created  the 
necessary  demand  for  their  output.  The  foreign  field  was 
thus  neglected  or,  if  entered  at  all,  was  used  as  an  outlet  for 
surpluses  of  doubtful  quality.  The  American  business  man 
of  to-day  has  overcome  the  indifference  towards  foreign 
markets  which  characterised  his  pre-war  activities.  There 
is  no  element  of  disinterestedness  in  this.  It  is  the  e\'idence 
of  a  somewhat  tardy  awakening  to  the  fact  that  a  vast  foreign 
field  of  acti\dty  is  available  and  worthy  of  an  organised  effort 
to  secure  it. 

Modern  American  Export  Tr.\de. 
It  is  interesting  to  note  in  this  connection  that  10  2'er  cent, 
of  the  electrical  apparatus  manufactured  in  the  United  States 
during  1919  was  exported.  The  value  of  this  volume  was  90 
million  dollars,  or  50  per  cent,  in  excess  of  the  value  of  this 
class  of  export  for  1918.  This  high  percentage  of  exports  to 
total  production  is  surprising  in  face   of  the   unfavourable 
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rates  of  exchange,  and  would  seem  to  be  a  fair  indication  of 
the  importance  of  apparatus  for  the  generation  and  control 
of  electric  power  in  all  countries.  If  this  apparatus  were  nob 
essential  to  the  industrial  rehabilitation  of  European  countries 
it  would  hardly  have  been  purchased  in  such  an  unfavourable 
market.  At  home  this  foreign  business  has,  in  recent  years, 
served  to  maintain  production  in  certain  lines  qi  electrical 
apparatus  for  which  domestic  demand  has  temporarily  fallen 
off,  and  as  the  manufacture  of  electrical  goods  involves  the 
use  of  many  other  manufactured  products,  the  exploitation 
of  foreign  markets  by  American  electrical  manufacturers  has 
greatly  increased  the  business  of  allied  home  industries.  "We 
shoulci,"  says  the  "  General  Electric  Review,"  "  .strive  to 
maintain  our  present  position  in  foreign  trade  by  improving 
our  knowledge  of  international  business  methods."  This 
injunction  ha.s  fallen  on  fertile  soil,  as  there  is  little  doubt 
but  that  the  manufacturer  of  to-day  is  wide  awake  to  his 
pre\-ious  shortcomings  in  the  foreign  field  and  is  determined, 
through  the  channels  of  system  and  organisation,  to  overcome 
them  "and  in  the  future  to  devote  a  far  greater  proportion  of 
his  energies  and  resources  to  the  development  of  that  territory, 
in  the  elirection  of  accommodating  his  product  to  its  needs. 
This  determination  shows  itself  in  the  general  tendencies 
outlined  below,  all  of  which  are  along  the  line  of  increased 
production. 
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The  Development  of  New  Markets  Abroad. 

One  has  only  to  peruse  the  advertising  pages  of  the  American 
trade  journals  to  be  impressed  with  the  fact  that  this  tendency 
is  so  marked  as  to  be  a  practice,  or  part  of  a  well  defined 
policy.  This  is  particularly  emphasised  in  the  electrical 
trade,  where  foreign  connections  are  maintained  either 
through  factories  in  the  countries  in  question,  manufacturing 
under  home  administration,  or  through  weU-known  agencies 
in  the  important  foreign  cities  and  towns.  In  this  respect 
the  writer,  who  for  the  past  two  years  has  travelled  fairly 
extensively  in  the  United  States,  has  been  struck  with  the 
great  number  of  American  manufacturers  of  electrical 
apparatus,  large  and  small,  who  are  vitally  interested  and 
active  in  the  field  available  for  their  products  in  British 
territory.  They  all  appear  to  be  already  well  represented  in 
England  or  laying  plans  for  taking  up  connections  there.  On 
the  other  hand,  there  appears  to  be  a  singular  lack  of  similar 
activity  on  the  part  of  British  manufacturers  in  this  country. 
The  answer  to  this,  no  doubt,  is  our  tariff  legislation. 

Statistics  show  that  where  American-made  electrical 
machinery  has  successfully  entered  foreign  markets  there  has 
been  widely  sold  allied  American  apparatus  such  as  boilers, 
condensers,  pumps,  water  wheels,  hoists,  mining  machinery, 
sugar-mill  machinery,  &c.,  &c.  A  careful  study  of  such 
statistics,  which  are  periodically  published  for  the  benefit  of 
those  interested,  has  resulted  in  late  years  in  developing  the 
tendency  amongst  American  manufacturers  of  various  types 
of  apparatus  to  co-operate  more  closely  with  electrical 
manufacturers  in  the  supply  of  combined  jilant  to  the  foreign 
field. 

Growth  from  a  Tendency  to  a  Policy. 

The  tendency  in  this  country  to  seek  new  markets  abroad 
is  not  new.  In  the  cases  of  several  of  the  very  large  American 
engineering  firms  it  was  in  e-\adence  some  15  or  20  years  ago. 
Since  then,  however,  as  has  been  already  suggested,  the 
tendency  has  grown  into  a  fixed  and  definite  policy  by  no 
means  confined  to  the  large  concerns,  but  followed  vigorously 
by  the  smaller  ones  as  well. 

In  studying  statistics  and  other  data  bearing  on  this  point 
considerable  growth  is  observed  in  connection  with  the  supply 
ajjparatus,  such  as  batteries,  carbons  for  arc  lamps  and  briishes 
for  motors  and  generators,  fans,  heating  and  cooking  apparatus, 
insulated  wire  and  cables,  interior  wiring  sujiplies,  lamps, 
arc  and  incandescent  (including  the  carbon  and  metal  filament 
types),  magnetos,  spark  plugs,  meters  and  indicating  instru- 
ments, motors  (fractional  horse-power),  rheostats  and 
controllers,  switches  and  accessories,  telegraph  apparatus, 
telephones  and  small  transformers.  The  developments  in 
the  smaller  factories  specialising  in  this  class  of  product,  due 
to  the  foreign  trade  campaign,  is  marked  to  a  striking  degree. 
The  policy  outlined  above  is  carried  out  generally  in  four 
ways  :  through  the  establishment  of  manufacturing  facilities 
in  the  country  in  which  the  product  is  to  be  marketed  ;  through 
well-established  native  agencies  in  the  same  countries  ; 
through  export'  and  import,  agents,  in  the  United  States,  with 
extensive  foreign  connections  and  through  American  salesmen 
travelling  between  the  United  States  and  the  coxmtries  in 
which  their  activities  lie. 

The  Creation  of  New  Markets. 

In  the  United  States,  advertising  has  been  developed  into 
an  art  and,  as  an  educator  of,  and  guide  to,  the  taste  of  the 
American  public  its  place  is  assured  and  its  influence  midis- 
puted.  It  is  exceptional  to  find  an  American  firm  manufactur- 
ing electrical  apparatus  and  employing  500  or  more  employees 
without  a  publicity  department.  In  order  to  survive,  all  must 
shout  their  wares  through  the  medium  of  the  publicity  manager 
whose  function  it  is  to  educate  the  public,  first  in  the  uses  of 
electricity  and  then  to  shape  its  taste  for  what  his  principals 
have  to  sell. 

The  greater  part  of  this  educational  work  is  eftected  through 
national  advertising— that  is,  the  journals  selected  for  the 
purpose  are  those  the  circulation  of  which  is  truly  national, 


and  therefore  reaches  the  greatest  possible  number  of  effective- 
readers.  In  addition,  the  principal  newspapers  of  the  country" 
are  utilised  for  the  same  purpose. 

"  Movies  "  and  Advertising. 

One  of  the  best,  though  one  of  the  most  expensive,  means 
of  moulding  and  educating  public  taste  is  the  motion  picture. 
Films  are  kept  in  stock  by  a  number  of  the  larger  American 
firms,  and  are  shown  in  picture  houses,  where  educational 
films  are  recognised  as  a  feature  of  the  house.  These  films 
contain  records  of  interesting  electrical  adaptations,  processes 
of  manufacture,  features  of  factory  life,  "  picturised  "  ex- 
planations of  the  uses  of  various  electrical  appliances,  and,  as 
far  as  possible,  illustrations  of  electrical  phenomena.  In 
this  connection  it  might  be  mentioned  that  this  class  of  adver- 
tising has  in  some  instances  entered  the  realms  of  romance, 
as  shown  in  a  moving  picture  entitled  '"  The  Romance  of  Rails 
and  Power,"  produced  by  one  of  the  largest  electrical  firms 
in  the  United  States.  This  has  attracted  most  favourable 
mention  from  many  sources. 

There  are  also  special  merchandising  shows  arranged  par- 
ticxilarly  for  the  dealers.  These  may  be  regarded  as  educa- 
tional institutions  for  stimulating  the  minds  of  those  who 
handle  the  "  across-the-counter  "'  trade,  as  well  as  the  fancy 
of  those  who  will  ultimately  use  the  product. 

One  of  many  effective  methods  used  by  electrical  firms 
in  this  coimtry  for  shaping  public  taste  is  the  special  article 
furnished  to  magazine  and  newspapers.  These  articles  deal 
in  a  popular  style  with  the  news  of  the  electrical  world,  and 
in  the  hands  of  a  resourceful  publicity  writer  can  be  made  to 
attract  wide-spread  and  useful  attention,  which  the  author 
does  not  allow  to  lag.  Through  interesting  sequels  the  interest 
in  the  story  is  maintained.  The  propaganda  turned  out  by 
these  publicity  organisations  is  excellent  in  quality,  and,  in  the 
main  gives  evidence  of  unusual  capacity  on  the  jiart  of  those 
responsible  for  their  literary  productions.  These,  of  course,, 
are  handled  by  experts,  who,  in  addition  to  their  knowledge 
of  the  product  concerned,  have  a  considerable  knowledge  of 
human  nature  and  of  what  the  public  wants. 

The  personnel  of  the  publicity  organisations  which  have 
come  to  the  writer's  notice  is  of  a  high  grade  of  intelligence, 
and  apjjears  to  have  been  chosen  and  trained  along  sound  lines. 
This  is  borne  out  by  the  attractiveness  of  the  American  pub- 
licity work,  whi(?h  seems  to  have  approached  as  closely  to 
being  an  art  as  commercial  considerations  permit.  Specialisa- 
tion seems  to  be  the  secret.  Each  man  handling  a  publication 
is  an  expert  on  the  particular  subject  dealt  with,  and  his  work 
is  finally  passed  upon  by  a  manager  who  is  a  veteran  in  the 
publicity  business. 

Standardisation  of  Selling  and  Production. 

There  are  manufacturing  firms  in  the  United  States  who 
will  make  anything  the  customer' wants,  and  will  embody  the 
customer's  whims  and  fancies  to  the  extent  of  ultimately 
destroying  their  own  chances  of  financial  prosperity.  Such 
organisations,  however,  are  few  and  far  between,  and  occupy 
but  a  humble  position  in  the  commercial  programme  of  the 
country.  Standardisation  in  its  fullest  practical  sense  and 
application  is  the  underlying  principle  of  all  electrical  manu- 
facTiring  in  the  United  States.  This  principle  applies  alike 
to  the  large  and  small  concerns. 

Apart  from  the  advantages  accruing  to  firms  employing 
standardised  methods  of  dealing  with  customers  and  the 
handling  of  their  outside  problems,  the  necessity  for  syste- 
matised  handling  of  their  inside  problems  of  manufacture,, 
processes  and  the  like,  is  so  obvious  as  to  make  the  creation 
and  maintenance  of  well-organised  standard  departments  an 
essential  part  of  their  organisations. 

Such  departments  can  be  found  in  almost  any  American 
electrical  manufacturing  concern.  They  are  usually  regarded 
as  part  of  the  engineering  and  designing  department,  and  are 
under  the  general  supervision  of  the  Director  of  Engineering. 
They  are  manned  by  employees  who  have  an  intimate  know- 
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ledge  of  the  components  of  the  firm's  products,  and  it  is  the 
business  of  these  standard  departments  to  universalise  as 
nearly  as  possible  the  application  of  the  ])arts  of  various 
apparatus  to  future  designs.  The  ])rincipal  object  of  this 
work  is  to  minimise  the  number  of  parts  carried  by  the  firm, 
and  thus  reduce  the  cost  of  drafting,  work  pattern  making, 
foundry  work,  machining,  &c. 

The  attention  and  money  expended  in  the  matter  of  stand- 
ardisation in  this  country  largely  accounts  for  the  independent 
attitude  of  the  American  maimfacturer  in  the  marketing  of 
his  goods.  He  will  not,  except  in  exceptional  cases,  de])art 
from  his  standard  product  to  meet  the  fancy  of  a  customer. 
He  has  spent  money,  often  in  considerable  sums,  in  developing 
and  standanlisiiig  his  j)roduct,  he  knows  its  possibilities,  and 
is  sure  that  it  is  the  best  of  its  kind.  He  is  loth  to  upset  his 
design  by  embodying  suggestions  of  a  layman,  who  has  either 
to  take  it  or  leave  it.  The  soundness  of  this  principle  seems 
obvious.  This  policy  of  standardising  is  carried  through  from 
the  design  end,  into  the  manufacturing  organisation  where 
standardisation  of  machine  tools,  operations  or  methods  of 
conducting  them,  hand  tools,  jigs,  fixtures,  &c.,  is  carried 
out  to  the  last  detail. 

Production  in  Volume. 

Following  logically  on  the  practice  of  standardising  in 
American  engineering  'works  comes  the  practice  of  producing 
in  volume. 

Owing  to  the  varied  nature  of  electrical  apparatus  it  is 
regarded  in  this  country  as  impracticable  for  any  one  manu- 
facturer economically  to  produce  more  than  a  few  lines  of  the 
following  which,  broadly,  come  under  the  general  head  of 
electrical  apparatus  :  (1)  Power,  generating,  distributing  and 
consuming  apparatus.  (2)  Signalling  and  communication 
apparatus.  (3)  Scientific  and  laboratory  devices.  (4)  Primary 
and  secondary  batteries,  dry  cells.  (5)  Insulating  materials. 
(6)  Wires  and  cables,  and  (7)  novelties,  toys,  &c. 

The  pre-war  tendency  in  the  United  States  was  in  some 
cases  toward  specialising  in  one  of  these  lines,  and  quite 
often  in  one  style  of  one  line.  This  is  particularly  noticeable 
in  the  case  of  the  fractional  horse-power  motor  which,  while 
being  built  by  several  of  the  larger  manufacturing  concerns  as  a 
means  of  contributing  toward  the  economic  production  of  their 
major  line,  is  now  being  produced  by  several  manufacturers 
as  their  sole  line.  The  production  of  motor  car  lighting  and 
ignition  sets  is  another  instance  of  apparatus  handled  in  a 
similar  manner.  The  large  manufacturing  concerns  have  of 
late  years  reorganised  their  systems  of  manufacturing  this 
part  of  their  output  by  segregating  their  operations  either  in 
separate  fully-equipped  departments  in  their  main  factories,  or 
in  factories  located  in  other  parts  of  the  country  where  labour 
and  other  conditions  are  perhaps  better  adapted  to  bulk 
production. 

The  Aftermath  of  the  War. 

The  aftermath  of  the  war  brought  with  it  some  severe  lessons 
to  the  specialist  who  concentrated  on  one  line  of  s]>ecialised 
product  for  the  disposition  of  which  he  depended  on  two  or 
three  outside  firms.  The  demand  for  his  product  collapsed 
with  the  inevitable  deflation  which  followed  the  war  period, 
and  he  was  left  without  resources  in  the  way  of  other  lines  of 
apparatus  to  which  to  turn  his  energies  and  the  resources  of  his 
factory.  This  has  been  the  post-war  history  of  the  motor- 
car trade  in  the  States.  As  a  result  of  this  the  tendency  now 
is  for  single  factories  to  make  one  type  of  apparatus  its  major 
line,  and,  in  conjunction  with  this,  to  take  on,  within  reasonable 
limits,  a  diversified  line  of  products  to  help  pay  the  bill  and 
keep  the  organisation  together  in  times  when  the  major  line 
of  product  shows  weakness. 

Having  reduced  production  costs  and  selling  price  through 
these  tendencies  to  standardise  and  specialise,  the  American 
manufacturer  invariablv  produces  in  volume  in  at  least  one  or  a 
few  designs,  as  this  tends  further  to  reduce  cost  by  lessening 
overhead  charges.  The  theory  underlying  volume  production 
is  closely  followed  in  this  country,  and,  consequently,  we  find 


the  most  up-to-date  tool  rooms,  manned  by  the  most  highly- 
skilled  artisans,  for  tools  are  necessary  in  order  to  produce  in 
volume,  and  volume  is  necessary  to  absorb  the  cost  of  the  tools. 
Volume  permits  economical  buying  of  materials  and  economical 
fabrication  of  same,  as  through  it  and  the  constant  repetition 
work  it  entails,  the  quality  and  quantity  of  labour  output  is 
greatly  increased. 

Production  in  volume  has  placed  its  indelible  stamp  on  all 
of  the  factories  in  this  country  that  follow  that  policy.  The 
practice  spells  a  high  grade  of  organisation  and  system  carried 
through  to  the  ends  of  it. 

The  Tendency  towards  Scientific  Management. 
In  the  United  States,  the  virtual  home  of  so-called  scientific 
management,  modern  management  methods  scarcely  con- 
stitute a  tendency.  The  origin  of  scientific  management  is  a 
disputed  point,  but  it  has  so  long  been  part  and  parcel  of 
American  manufacturing  life  that  it  may  ])erha])s  be  fair  to 
say  that  it  is  indigenous  to  the  soil.  Under  this  heading  the 
sub-divisions  of  activity  will  be  very  briefly  touched  upon. 

Organisation. 

The  main  departments  into  which  electrical  manufacturing 
concerns  of  five  hundred  or  more  employees  are  di\nded  are  : 
(1)  Sales  ;   (2)  engineering  ;  and  (3)  works. 

Briefly  the  functions  of  each  are  : — 

Sales. 
The  main  functions  of  the  sales  department  differ  little  from 
those  of  similar  organisations  in  Europe.  There  is,  however, 
one  responsibility  which  the  sales  departments  of  electrical 
firms  in  America  must  shoulder  in  order  to  be  considered  suc- 
cessful, and  that  is  the  responsibility  of  satisfying  the  c  ustomer. 
The  selling  organisaton,  being  the  factory's  main  guide  as  to 
future  business  and  future  needs  for  new  designs  or  modifica- 
tions in  existing  designs,  is  relied  upon  to  bring  these  matters 
to  the  attention  of  the  works  organisation. 

Engineering. 
In  no  branch  of  manufacture  is  the  engineer  regarded  in  this 
country  as  being  more  essential  than  in  the  production  of  elec- 
trical apparatus.  The  tendency  in  this  direction  in  the  United 
States  is  to  increase  rather  than  to  decrease  engineering  staffs. 
The  great  expense  due  to  large  engineering  staffs  is  another 
incentive  to  the  manufacturer  to  obtain  volume  of  production 
in  order  to  minimize  the  engineering  charges  per  piece. 

Works. 

The  amount  that  could  be  written  regarding  the  tendencies 
of  American  manufacturers  in  the  direction  of  works  organisa- 
tion would  far  exceed  the  limits  of  this  article  which  must  be 
confined  to  a  short  reference  to  the  salient  points  in  present  day 
factory  administration  in  this  country. 

Broadly  the  factory  organisation  is  divided  as  follows  : — 

(a)  Mamifacluriiig,  inclucling  ])lanninf;  and  time  and  rate  setting. 

(6)  Production,  including  ston-s  and  sliipping. 

(c)  Inspection,  including  testing. 

{d)  Costs,  including  time  keeping,  estimating  and  pay  r<jll. 

(e)  Maintenance  of  apparatus  as  service  to  the  customer. 

It  is  in  this  field  of  factory  administration  that  the  American 
manufacturer  seems  to  have  gone  to  the  front  ;  it  is  here  no 
doubt  that  his  accomplishments  in  the  direction  of  manage- 
ment have  earned  the  adjective  "  Scientific."  Little  is  left  to 
the  imagination  in  the  works  department  after  an  order  has 
been  reduced  to  terms  of  engineering  specifications  and  draw- 
ings. From  the  moment  of  receipt  of  manufacturing  inform- 
ation in  the  manufacturing  department  the  various  steps 
in  the  manufacturing  of  an  article  are  directed  by  practical 
experts  whose  business  it  is  to  see  that  the  requirements  of  the 
respective  departments  through  which  an  order  may  have  to 
pass  are  fulfilled. 

Planning  and  Ratefixing. 
After  an  order  has  been  converted  into  specifications  and 
drawings  these  latter  are    sent   to    the    manufacturing     de- 
partments' planning  section   where    the    small    tools,    jigs. 
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fixtures  and  machine  tools  required  are  determined.  This 
section  also  sets  the  time  in  which  each  operation  is  to  be 
performed  and  settles  a  piece  rate  for  each  operation.  In 
American  factories  the  planning  section  has,  to  a  large  extent, 
superseded  the  foreman  and  his  clerks  in  the  matter  of  ordering 
material,  setting  rates  and  making  substitutions  and  changes. 

Although  the  most  efficiently  equipped  factories  have  highly 
trained  staffs  to  administer  this  most  important  part  of  the 
work  of  manufacture  and  regard  them  as  separate  and  distinct 
from  the  other  works  departments,  they  can,  for  the  purpose 
of  this  article,  be  looked  upon  as  a  part  of  the  general  planning 
system. 

The  foreman  in  the  best  organised  American  shops  is  not  now 
employed  as  a  rate  setter.  The  practice  of  fixing  rates  on  a 
guessing  basis,  no  matter  how  expert,  is  obsolete.  This  job  is 
now  done  by  the  expert  observer,  who  does  not  rely  on  opinion 
or  hearsay  of  what  was,  but  is  governed  by  facts  as  revealed 
to  him  by  a  stop  watch. 

It  is  not  the  purpose  of  this  article  to  present  statistics — 
but  the  saving  effected,  since  the  tendency  to  find  out  beyond 
doubt  how  long  it  takes  to  do  a  job  became  a  practice,  must 
be  staggering.  The  appearance  of  a  stop  watch  in  an  American 
workshop,  as  an  adjunct  to  taking  a  time  study  on  a  job  has 
come  to  be  recognised  by  the  workman  as  a  necesary  part  of 
the  game  and  as  an  incentive  rather  than  a  deterrent  because  he 
knows  that  it  means  more  production,  less  exertion  in  getting 
it,  and  bigger  earnings  for  him. 

Production. 

The  tendency  in  American  electrical  works  is  more  and  more 
toward  concentration  under  central  production  departments. 
Working  with  the  same  engineering  information,  supplemented 
by  the  data  prepared  by  the  planning  department,  the  pro- 
duction department  under  a  supervisor  of  production,  who 
reports  to  the  manager  of  works,  orders  the  materials,  sees  that 
it  is  delivered  to  the  manufacturing  departments,  schedules  and 
follows  up  the  dates  of  delivery  to  assembly  sections  and  shoul- 
ders the  responsibility  of  seeing  the  completed  apparatus  on  its 
way  to  the  customer. 

Inspection. 

The  same  tendency  to  centralise  is  followed  in  inspection 
which  is  carried  out  both  as  part-inspection  and  finished 
ajyparatus  inspection.  The  first  being  a  machine  to  machine 
component  part  inspection  and  the  second  an  inspection  after 
assembly. 

Inspectors  are  not  responsible  to  foremen,  but  to  their  own 
superintendent,  who,  in  turn,  reports  to  the  manager  of  works . 
An  inspector,  however,  is  required  to  initial  all  workmen's 
job  tickets  for  quantity.  The  day  is  past  in  this  country  when 
a  shop  foreman  can  pass  work  out  of  his  department  because 
in  his  opinion  "  it  is  good  enough."  Nowadays  the  inspector 
is  the  judge  of  that,  and  he  must  be  shown,  when  the  element 
of  doubt  arises,  and  must  take  full  responsibility  for  passing  it. 

One  may  naturally  ask  what  the  American  shop  foreman 
does  in  the  way  of  assuming  responsibility.  The  answer  is 
that  he  is  chosen  for  his  practical  experience,  knowledge  of 
what  a  good  job  is,  and  ability  to  handle  workmen  properly. 
He  is  not  a  desk  man,  and  has  little  to  do  with  paj^er  work. 
He  is  on  the  shop  floor  amongst  his  men  most  of  his  time,  and 
is  responsible  for  having  sufficient  men  to  enable  him  to  meet 
the  delivery  dates  specified  by  the  production  department 
It  is  felt  in  American  shops  that  if  a  foreman  meets  these 
requirements  he  is  satisfactory.  He  has  plenty  of  oppor- 
tunities for  exercising  initiative  and  judgment  so  far  as  the 
work  of  his  department  is  concerned,  but  his  chances  of  showing 
favour  in  the  way  of  special  work,  extra  overtime,  or  pushing 
through  doubtful  products  are  non-existent. 

Costs. 

Other  than  stating  that  the  centralised  cost  department  is  a 
feature  of  all  American  works,  it  is  not  proposed  to  deal  at  any 
length  with  this  subject.  The  methods  of  obtaining  factory 
costs  are  fundamentally  the  same  in  all  establishments,  and, 


so  far  as  American  practice  is  concerned,  there  is  nothing  of 
outstanding  interest  to  English  readers.  There  is  a  tendency 
toward  the  policy  of  establishing  machine-tool-hour  rates  and 
of  figuring  cost  on  that  basis.  This,  however,  is  not  universally 
practised. 

Service. 

One  of  the  strongest  of  recent  tendencies  in  the  electrical 

industry  in  the  States  is  the  rapid  development  of  the  "  Ser- 
vice "  system. 

All  manufacturers  now  recognise  the  importance  of  looking 
after  their  apparatus  after  it  is  sold.  This  is  not  only  because 
they  feel  it  necessary  to  keep  the  customer  satisfied  by  promptly 
taking  care  of  complaints  and  quickly  supplying  repair  parts, 
but  also  because  such  service  furnishes  to  their  engineering 
departments  the  best  and  most  direct  information  regarding 
the  efficiency  and  reliability  of  designs,  which  often  leads  to 
immediate  changes  which  save  future  expenditure  and  gives 
the  customer  the  assurance  that  his  interests  are  being  cared 
for. 

For  the  most  part-,  the  service  stations  are  miniature  fac- 
tories stationed  in  the  most  important  centres  of  the  country, 
and  generally  in  close  touch  with  the  district  sales  office  in 
that  centre.  A  fairly  complete  equipment  is  maintained  in 
these  stations,  so  that  rapid  repairs  may  be  effected  and  the 
apparatus  concerned  may  be  promptly  returned  to  its  owner. 

While  this  class  of  service  is  carried  out  to  some  extent  in 
the  case  of  motors  and  generators,  it  applies  more  particularly 
to  such  apparatus  as  storage  batteries,  magnetos  and  motor- 
car starting  and  lighting  equipments. 

1  Research. 

The  tendency  toward  recognition  of  the  paramount  impor- 
tance of  research  work  in  the  engineering  industry,  and  par- 
ticularly in  the  electrical  branch  of  it,  is  assuming  such  pro- 
portions in  the  United  States  that  in  the  near  future  an  elec- 
trical manufacturing  establishment  without  a  research  depart- 
ment will  be  considered  ill-equipped.  The  leading  electrical 
manufacturers  are  all  efficiently  equipped  in  this  respect,  but 
are  ever  reaching  out  into  the  research  field  and  adding  to  their 
equijJment  in  order  to  cope  with  the  new  problems  met  with. 
Great  sums  of  money  are  being  appropriated  by  the  larger 
electrical  firms  for  properly  carrying  on  this  work,  and  so 
completely  successful  have  the  efforts  of  some  of  them  been 
that  it  is  no  longer  necessary  for  them  to  submit  any  of  their 
problems  to  the  laboratories  of  our  technical  colleges  for 
solution.  Indeed,  it  is  doubtful  whether  or  not  purely  tech- 
nical men  could,  in  this  stage  of  the  development  of  manu- 
facturing research  departments,  satisfactorily  solve  the  infinite 
variety  of  problems  that  are  daily  referred  to  such  depart- 
ments. Manufacturing  concerns  recruit  their  research  staff 
from  those  who  have  had  a  college  technical  training  previous 
to  a  practical  course  of  work  in  their  .shops,  for  in  order  to  be 
thoroughly  rounded  men  they  must  have  their  technical 
knowledge  reinforced  by  experience  in  shop  methods  and 
processes.  The  tendency  to  widen  the  scope  of  this  class  of 
research  work  is  beginning  to  manifest  itself  in  the  practice 
followed  by  some  concerns  of  augmenting  the  technical  staff 
with  men  who  are  experienced  in  the  analysis  of  men  a,s  wprker 
and  of  the  application  of  their  capabilities  to  the  requirerhents 
of  the  shop  methods  and  processes.  This  latter,  however,  is 
at  present  only  a  bare  tendency,  the  greater  part  of  this  kind 
of  research  work  being  done  jointly  by  the  employment  and 
rates  and  processes  departments. 

A  summary  of  the  present-day  tendencies  of  American 
manufacturers  of  electrical  apparatus  may  be  stated  thus  : 
(1)  Marked  activity  in  seeking  new  markets  abroad.  (2) 
Development  and  maintenance  of  publicity  organisations  for 
the  education  and  development  of  public  taste.  (3)  Extensive 
policy  of  standardisation.  (4)  Specialisation  in  maniifacture, 
particularly  when  volume  is  obtainable.  (5)  More  complete 
planning  and  operating  systems.  (6)  Improvement  in  quality 
of  product  and  service  to  customers.  And  (7)  Development  of 
research  work. 
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Waste  Prevention  in  the  Electrical  Indnstry. 


By    E.    V.    CHAMBERS. 


DUIlINd  the  present  industrial  crisis,  some  relief  from  the 
Ijrevailing  depression  may  be  obtained  by  a  careful 
invest i<»ation  of  the  capacity  and  potential  efficiency 
of  the  manufacturing  plant  in  the  works,  so  as  to  be  ready 
for  the  next  trade  wave.  A  quiet  period,  in  fact,  provides  a 
golden  opportunity  to  carry  out  repairs  and  alterations, 
and  also  to  effect  improvements  which  will  have  a  minimising 
effect  upon  production  costs  when  the  plant  returns  to  normal 
working  conditions.  Finality  in  regard  to  efficiency  has  by 
no  means  been  attained  in  the  electrical  industry,  and  the 
works  staff  will  find  profitable  occupation  in  making  a  thorough 
iuid  complete  survey  of  their  respective  departments  with 
the  above  object  in  view.  In  addition  to  the  waste  due  to 
the  deficiencies  of  manufacturing  plant,  there  may  also  be 
considerable  waste  of  materials — by-products  of  the  process — 
and  a  close  investigation  of  such  waste  materials  may  have 
very  profitable  results.  A  reference  to  the  by-product  waste 
in  the  electrical  industry  will  be  made  later.  In  the  mean- 
time, a  few  observa- 
tions 
general 


upon  the 
processes 
may  not  be  out  of 
place. 

Steam    Boiler 
Efficiency. 

To-day,  coal  is  four 
times  its  1914  cost, 
therefore  fuel  effi- 
ciency is  four  times 
as  important.  On  a 
moderate  sized  boiler 
i  n  s  t  a  1 1  a  tion — say, 
three  Lancashire 
boilers — a  sa\'ing  of 
10  per  cent,  in  the 
fuel  consumption 
means  a  saving  of 
£600  per  annum. 
Excessive  fuel  con- 
sumption at  the 
boilers  may  be  due 
to  ignorant  or  in- 
difierent  stokers, 
leaky  boiler  settings, 
unsuitable  fuel,  de- 
fective air  supply  for 
combustion,  or  un- 
satisfactory feed 
water.  The  require- 
ments   of    efficiency 

demand  that  the  leading  stoker  should  be  intelligent  and 
willing  to  learn.  He  should  then  be  trained  to  understand 
the  principles  of  combustion,  and  encouraged  to  take  an 
intelligent  interest  in  boiler  control  instruments,  and  he 
should  benefit  financially  from  any  material  improvement  in 
the  accomplishment  of  which  he  had  jilayed  a  part. 

To  ascertain  the  actual  performance  of  the  boilers,  a  com- 
plete boiler  efficiency  test  should  be  carried  out.  Such  a  test 
would  expose  the  particular  defects  in  the  system,  when  the 
remedy  could  be  applied.  Unsuitable  feed  water  frequently 
causes  an  excessive  consumption  of  fuel.  In  some  cases', 
owing  to  rapid  scale  formation  in  the  boilers,  the  working 
period  is  greatly  curtailed  for  cleaning  purposes,  and  the 
consequent  cooling  down  and  re-starting  losses  bring  about 
an  unnecessary  wastage  of  fuel. 

Scale-forming  waters  should  be  treated  in  an  efficient 
water  softener,  of  which  many  reliable  types  are  available. 
The  actual  heat  loss  owing  to  non-conducti\-ity  of  boiler 
scale,  is  frequently  exaggerated  in  the  statements  of  water 


Fig.  1. — CoNTiNrous  Tar  Distillation  Plant. 
(Chambei-s  &  Hammond,  Lightcliffe,  Yorks.) 


softening  plant  manufacturers.  It  is  true  that  boiler  scale 
retards  heat  transference  through  the  boiler  plate,  but  in  a 
Lancashire  boiler  the  heating  surfaces  are  so  extensive  that 
even  when  the  fuel  consumption  is  constant,  varying  thick- 
nesses of  scale  have  but  a  small  effect  upon  the  rate  of  evapora- 
tion, or  upon  the  temperature  of  the  flue  gases  entering  the 
chimney.  A  reduction  in  fuel  consumption  of  10  per  cent, 
has,  however,  frequently  followed  the  installation  of  a  water 
softener.  It  should  not  be  forgotten  that  the  life  of  a  boiler 
depends  almost  entirely  upon  the  nature  of  the  feed  water. 
The  leiigtli  of  life  of  a  steam  boiler  may  be  doubled  by  the 
use  of  a  suitable  feed  water,  in  which  ease  the  depreciation 
willbehalved.  In thisdirection, therefore, itisan  indisputable 
fact  that  a  water  softener  amply  justifies  its  cost. 

Boiler  Compositions. 
Ordinary  boiler  compositions  have  practically  no  effect  in 
the  prevention  of  scale.     Many  which  have  been  examined 

have  contained  more 
than  90  per  cent, 
of  water,  and  even 
those  which  exert  a 
chemical  effect 
merely  change  the 
nature  of  the  boiler 
scale  which  still  re- 
mains in  the  boiler. 
A  lime  and  soda 
treatment  in  a  water 
softening  plant  will 
remove  the  scale- 
forming  salts  before 
the  water  reaches 
the  boiler,  the  oper- 
ation being  carried 
out  at  a  minimum 
cost  in  labour  and 
chemicals.  It  fre- 
quently happens 
that  the  boiler  pro- 
duces steam  without 
undue  waste,  but 
that  the  fuel  con- 
sumption is  high 
owing  to  radiation 
losses  in  the  steam 
pipes.  As  a  rule  the 
larger  steam  mains 
are  suitably  pro- 
tected against  steam 
loss  by  non-conduct- 
ing coverings.  Such  protection  is  not  always  afiorded  to  the 
branch  pipes  and  smaller  steam  pipes.  In  a  steam  range, 
each  one  foot  length  of  1  in.  diameter  pipe  will  lose  by  con- 
dciLsation,  heat  equivalent  to  2  lb.  of  coal  per  week.  There 
are  many  factories  where  it  would  not  be  difficult  to  find 
1  000  ft.  of  such  piping  causing  a  weekly  loss  of  4  0001b.  of 
coal,  equivalent  to  44  tons  of  coal  per  annum.  A  suitable 
steam  pipe  covering  would  almost  entirely  repay  its  initial  cost. 
Much  steam  is  frequently  wasted  by  the'  installation  of 
small  steam-driven  units,  such  as  pumps,  small  steam  engines, 
air  compressors,  &c.  Occasionally  there  may  be  no  alternative, 
but,  wherever  possible,  such  units  should  be  driven  from  the 
power  shaft.  Small  units  often  require  40  lb.  to  50  lb.  of 
steam  per  horse-power,  while  the  main  driving  shaft  may 
develop  1  h.p.  from  12  lb.  to  15  lb.  of  steam.  Making  allow- 
ance for  friction  load,  there  is  a  heavy  margin  in  favour  of 
belt  driving  from  the  power  shaft.  There  are,  of  course, 
many  other  means  whereby  steam  consumption  can  be  re- 
duced, and  it  is  certain  that  a  careful  inspection  of  each  and 
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every  part  of  the  steam  system  would  amply  repay  the  time  thus 
spent.  Faulty  steam  traps  are  frequently  a  cause  of  con- 
siderable steam  loss. 

By-PRODUCTS   FROM   PRODUCER  PlANT. 

Many  electrical  manufacturing  establishments  are  equipped 
with  producer  gas  plant ;  some  of  these  plants  produce  tar 
and  sulphate  of  ammonia,  while  other  plants  produce  tar  only. 
The  regular  demand  for  sulphate  of  ammonia  has  led  to  the 
development  of  efficient  and  satisfactory  sulphate  production 
plant.  There  has  not  been  an  equally  satisfactory  demand 
for  producer  or  Mond  gas  tar,  and  considerable  difficulty  has 
been  experienced  in  its  disposal.  It  is  practically  impossible 
to  distil  this  tar  in  the  ordinary  intermittent  or  pot  still. 
Producer  tar  contains  a  high  proportion  of  water,  which  is 
emulsified  with  the  tar,  and  which  cannot  be  separated  by 
the  ordinary  methods  of  settlement  and  decantation. 

The  following  figures  are  obtained  when  Mond  producer  tar 
is  distilled  :  Water  15-4,  light  oil  326,  heavy  oil  9-5,  and  pitch 
42'5  parts  per  cent.  It  should  be  noted  that  some  producer 
tars  contain  water  to  the  extent  of  50  or  even  60  per  cent.,  biit 
even  this  high  content  of  water  presents  no  difficulty  in  the 
still  to  be  described. 


plants,  can  be  utilised  in  the  same  works  as  that  which  pro- 
duces the  tar.  The  pitch  can  be  readily  converted  into  a 
quick  drying,  hard  black  varnish,  which  is  eminently  suitable 
for  painting  castings,  pipes,  steel  plates  and  other  manufac- 
tured electrical  products.  As  a  general  protective  paint  for 
the  shops  and  buildings,  it  cannot  be  excelled.  The  oils  can 
be  utilised  for  cleaning  purposes,  particularly  for  the  removal' 
of  grease.  They  also  provide  the  fuel  for  oil-fired  furnaces, 
and  the  heavier  quality  can  be  easily  converted  (without 
special  plant)  into  disinfectant  for  use  in  the  works. 

Details  of  the  Plant. 

The  following  is  a  brief  description  of  the  working  of  the 
plant  illustrated  in  Fig.  1  :  The  crtide  tar  enters  the  tar  feed 
box,  and  thence  passes  through  a  heat  interchanger,  where  it 
absorbs  heat  from  the  outgoing  pitch  produced  in  the  stills.. 
Leaving  the  heat  interchanger  it  enters  No.  1  still,  in  which  it 
must  pass  down  a  cascade  of  steel  plates.  On  the  cascade  the 
tar  is  spread  out  into  a  thin  film,  and  it  falls  from  one  plate 
to  another  until  it  enters  the  still  proper.  The  water  which 
the  tar  contains  is  driven  off  during  the  passage  down  the 
cascade,  the  plates  of  which  are  heated  by  the  hot  vapours 
from  the  boiling  tar  underneath.     This  heat  is  practically 


Fio.  2. — View  of  Plant  for  the  Reooveey  op  Ferrou.s  Sulphate  from  Iron  Pickling. 


A  New  Form  of  Tar  Still. 

Some  three  years  ago  a  new  form  of  tar  still  was  introduced, 
which  is  of  the  continuous  type,  and  this  type  of  plant  has 
already  dealt  with  large  quantities  of  Mond  and  producer  gas 
tar.  Fig.  1  is  an  illustration  of  a  plant  which  is  capable  of 
dealing  with  15  to  20  tons  of  Mond  tar  per  24  hour  day. 
Smaller  installations  deal  satisfactorily  with  a  weekly  pro- 
duction of  5  tons  of  Mond  tar.  In  larger  producer  tar  plant 
it  is  usual  to  separate  the  tar  into  four  fractions,  namely,  light 
oil,  medium  oil,  heavy  oil  and  pitch.  The  oils  may  be  sold 
directly  to  refiners.  The  producer  tar  distillates  are  entirely 
unlike  the  distillate  obtained  from  coal-tar  produced  in  the 
horizontal  gas  retort.  The  products  from  the  latter  are  of 
the  aromatic  or  benzene  series,  while  those  obtained  from 
producer  tar  are  of  the  paraffin  series.  On  refining,  these  oils 
produce  motor  spirit,  light  petroleum,  fuel  oil  and  burning  or 
lamp  oil;  heavy  oils  suitable  for  the  manufacture  of  disin- 
fectants and  sheep  dips,  also  for  wood  preservation  purposes. 
The  pitch  is  used  in  the  manufacture  of  briquettes,  and  owing 
to  its  low  free  carbon  content,  it  is  possible  tha*  it  may  be 
utilised  as  an  insulator  in  the  electrical  industries. 

It  is  quite  possible  that  the  products  of  distillation  of  pro- 
ducer tar  particularly  in  the  case  of  the  smaller  distillation 


sufficient  to  drive  off  the  whole  of  the  water  before  the  tar 
enters  the  lower  part  of  the  still.  The  tar  travels  the  length 
of  the  first  still,  and  then  enters  and  traverses  the  second  still, 
and  finally  it  passes  through  the  third  still.  In  this  still  the 
tar  is  converted  into  pitch,  which,  after  leaving  the  still,  passes 
through  a  heat  interchanger  when  it  gives  up  a  portion  of  its 
heat  to  the  ingoing  crude  tar.  The  working  temperatures 
in  the  three  stills  are  so  graded  that  the  first  still  has  the  lowest 
temperature  and  the  third  still  the  highest.  The  temijerature 
difference  in  each  still  may  be  approximately  100°F.  It 
follows  that  the  products  from  the  first  still  liave  a  lower 
boiling  jioint  than  those  of  the  second  still,  which  are  again 
lower  in  boiling  point  than  those  of  the  third  still.  With  a 
uniform  feed  and  uniform  heating  the  distilled  products  show 
no  variation  in  boiling  points,  and  the  plants  are  of  course,, 
designed  to  maintain  this  essential  uniformity. 

The  vapour  discharged  from  each  still  is  condensed  in  water- 
cooled  condensers  and  the  distillates  flow  into  separate  re- 
ceiving tanks.  The  pitch  flows  into  pitch  beds  constructed 
of  concrete,  and  when  cool  it  is  removed  by  hand.  A  plant 
of  this  type  requires  no  skilled  attention,  and  men  can  be 
trained  in  three  days  to  work  the  plant  satisfactorily.  Small 
plants  do  not  require  the  whole  attention  of  one  man.     They 
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can  be  arranged  to  work  in  the  day  time  only  or  continuously 
day  and  night.  Mond  tar  and  i)roducer  tar  in  the  crude 
condition  are  difficult  to  dispo.se  of,  and  usually  their  selling 
price  is  so  low  as  to  bring  in  no  net  return  on  the  tar.  When 
this  tar  is  distilled  at  the  point  of  production  quite  a  different 
result  is  experienced.  The  prices  obtained  for  the  distilled 
products  are  such  that  the  cost  of  the  distillation  plant  is 
quickly  recouped,  and,  of  course,  the  difficulties  of  handling 
and  disposing  of  the  crude  tar  are  eliminated. 

Recovery  op  Valuable  Products  from  Cleaning  and 
Pickling  Bath.s. 
Many  valuable  products  are  wasted  by  the  discharge  of 
liquids  used  in  the  electrical  and  associated  industries.  In 
addition,  it  is  frecjuently  found  that  these  discharges  have  a 
serious  polluting  action  upon  the  water  courses  or  channels 
into  which  they  are  delivered.  Such  solutions  usually  consist 
of  metallic  salts  with  or  without  the  presence  of  free  acid. 
The  electrolytic  methods  of  metal  recovery,  particularly 
copper,  are,  of  course,  well  known.  In  many  other  cases,  the 
evaporation  of  surplus  water  in  waste  liquor,  will  result  in  a 
liquor  which,  on  cooling,  deposits  crystals  which  may  be  re- 
covered for  re-use.  Care  should  be  taken  in  regard  to  the 
selection  of  suitable  apparatus,  particularly  where  acids  are 
concerned.  Various  silicon  irons  are  manufactured  for 
dealing  with  acids  of  certain  strengths  and  quality.  Before 
attempting  to  use  aiiy  of  these  metals  full  information,  to- 
gether with  samples,  should  be  submitted  to  the  maker,  as 
otherwise  disappointment  and  serious  loss  may  be  e.xperienced. 
An  excellent  material  for  resisting  acid  solutions  is  fused  silica, 
which  is  manufactured  by  fusing  specially  selected  quartz 
in  the  electric  furnace. 

Recovery  of  Fekrou.s  Sulphate. 

As  an  example  of  the  recovery  of  useful  products  from 
waste  liquors,  reference  will  now  be  made  to  an  installation 
for  recovering  hydrochloric  acid  and  ferrous  sulphate 
(copperas)  from  iron  wire  cleaning  or  pickling. 

The  iron  is  coated  with  rust  which  consists  of  various  oxides 
of  iron.  For  the  purpose  of  removing  this  rust  the  iron  wire 
is  dipped  in  dilute  hydrochloric  acid  (spirits  of  salts).  The 
wire  after  dipping  is  washed  with  water  and  treated  with 
milk  of  lime.  The  rust  dissolves  in  the  hydrochloric  acid  and 
after  a  time  the  acid  dipping  bath  becomes  more  or  less 
concentrated  with  iron,  and  its  hydrochloric-acid  content  is 
reduced  to  about  1  per  cent.,  when  it  is  discharged  from  the 
dipping  vessel.  Such  a  liquor  gives  the  following  results  on 
analysis :  Ferrous  chloride,  18-4 ;  free  hydrochloric  acid, 
0-40 ;   and  water,  81-20  parts  per  cent. 

Fig.  2  illustrates  a  plant  which  converts  this  waste  pickle 
liquor  into  hydrochloric  acid  and  ferrous  sulphate.  The 
waste  liquor  is  led  into  large  stoneware  tanks,  and  to  the 
liquor  in  these  tanks  sufficient  sulphuric  acid  is  added  to 
convert  the  iron  into  ferrous  sulphate,  and  to  set  free  the 
hydrochloric  acid.  From  these  tanks  the  liquor  is  raised  into 
another  tank  which  feeds  the  silica  basin  cascade  evaporator. 
The  mixed  liquid  passes  from  the  top  of  this  cascade  to  the 
bottom,  flowing  from  one  basin  into  the  next  beneath,  and  so 
on.  As  the  result  of  the  heat  which  is  applied  the  liquid 
boils  and  hydrochloric-acid  vapour  is  evolved.  This  passes 
forward  to  condensers  and  the  hydrochloric  acid  leaving  the 
condensers  flows  into  a  store  vessel.  The  liquor  which  flows 
from  the  bottom  of  the  cascade  consists  of  a  saturated  solution 
of  ferrous  sulphate,  which  is  allowed  to  flow  out  into 
where  ferrous  sulphate  crystals  are 
The  plant  will  work  with  the  attention 
A  plant  treating  1  000  gals,  of  spent 
liquor  per  day  will  produce  hydrochloric  acid  of  16'^Tw.,  in 
quantities  equal  to  270  gals,  of  tower  salts  per  day,  and,  in 
addition,  there  is  produced  IScwt.  of  sulphate  of  iron.  The 
actual  production  and  values  of  recovered  material  are,  per 
annum  : — 

8  000  Carboys  Hydrochloric  Acid  at  7s £2  800     0     0 

275  tons  Sulphate  of  Iron  at  £4 1  100     0     0 


crystallising    vessels, 

removed  after  cooling. 

of  one  man  per  shift. 


The  working  costs,  including  all  overhead  charges,  do  not 
exceed  £2  000,  and  this  recovery  process  therefore  brings  in  a 
net  return  of  £1  900  per  annum. 

Recovery  of  Lubricating  Oil. 
In  the  engineering  shops  large  quantities  of  oil  are  consumed 
by  the  various  cutting  tools  employed.  These  may  either  be 
homogeneous  oils  such  as  lard  oil,  colza  or  mineral  oik,  or 
mixtures  of  the  same.  These  lubricants  after  a  time  become 
so  saturated  with  impurities  that  they  are  discharged  as 
waste.  It  is  possible  by  a  simple  mechanical  treatment  to 
refine  these  oils  and  to  remove  therefrom  suspended  particles 
which  the  oils  contain  in  an  extremely  fine  state  of  division. 
By  submitting  these  waste  oils  to  the  action  of  centrifugal 
force  in  a  rotating  centrifugal  machine  the  susper.ded  solids 
are  almost  instantaneously  removed  from  the  oils,  which  are 
discharged  in  a  perfectly  transparent  condition,  quite  suitable 
for  re-use.  The  machine  em])loycd  is  a  solid-basket  centrifugal; 
which  rotates  at  between  1  000  and  2  000  revs,  per  min.  By 
a  suitable  baffle  ring  inside  the  basket  the  solids  are  held  back 
while  the  oil  overflows  the  baffle  ring  into  the  jacket  of  the 


£3  900    0    0 


Fig.  3. — Machine  for  the   Recovery  or  Dehvdp.olisation   op 
LcEKicATiNo  Oil. 


machine.  From  this  jacket  it  emerges  by  means  of  a  small- 
pipe  outlet  into  casks  ready  for  use.  These  machines  are 
inexpensive  and  do  not  require  continuous  attention.  A 
machine  having  a  diameter  of  2  ft.  will  deal  comfortably 
with  50  gals,  of  oil  per  hour.  Fig.  3  illustrates  the  type  of 
machine  utilised. 

Metal  turnings,  borings  or  cuttings  from  machines  may 
contain  oil  to  an  extent  varying  from  10  to  SO  per  cent,  of 
their  weight.  Apparatus  is  available  for  recovering  this 
oil  from  the  waste  turnings,  &c.  In  this  case  a  perforated- 
basket  high-speed  centrifugal  is  utilised,  when  the  turnings 
are  submitted  to  centrifugal  force  equal  to  1  000  times  gravity. 
The  centrifugal  machine  used  is  of  the  same  design  as  that  shown 
in  Fig.  3,  with  the  exception  that  for  recovery  of  oil  from 
turnings,  &c.,  the  revolving  basket  is  perforated  as  previously 
stated. 

The  type  of  machine  illustrated  in  Fig.  3  is  also  very  effective 
in  removing  water  from  lubricating  oils.  It  is  often  difficidt 
by  means  of  ordinary  gravity  to  separate  water  from  oils,  when 
the  two  exist  in  the  state  of  an  emulsion,  as  the  difference  in 
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specific  gravity  between  the  water  and  the  oil  is  in  many  cases 
very  slight.  The  application  of  centrifugal  force  increases  the 
efiect  of  gravity  by  hundreds  and  even  thousands  of  times, 
and  there  is  a  proportional  diiierence  between  the  gravities 
of  the  substances  under  treatment,  with  the  result  that 
emulsions  are  almost  instantly  separated  into  two  layers  in  the 
basket  of  the  machine  :  an  outer  layer  of  water,  and  an  inner 
layer  of  oil.  The  flow  of  these  oils  to  the  machine  is  continuous, 
and  there  is  also  a  continuous  delivery  of  water  through  the 
machine,  while  the  oil  is  removed  by  means  of  an  adjustable 
skimming  pipe,  which  impinges  on  the  surface  of  the  rotating 
liquid,  and  the  oil  by  its  own  momentum  is  delivered  through 
the  skimming  pipe  into  barrels  or  other  receptacles. 

Recovery  of  Shellac  and  Mica  from  Waste 
Insulating  Materials. 

Quantities  of  waste  mica  cuttings  are  produced  in  the 
various  sections  of  the  electrical  industry.  Hitherto  these 
materials  have  been  treated  as  waste  ;  these  waste  mica 
cuttings  have  been  examined,  and  it  has  been  found  that  on  the 
average  they  contain  the  following  :  Mica,  70,  shellac,  24, 
moisture,  6  per  cent. 

The  moisture  is  due  to  the  fact  that  the  cuttings  have  been 
lying  on  a  tip  for  several  months.  By  submitting  these 
cuttings  to  the  ordinary  solvent  extraction  process,  it  has  been 
found  that  the  whole  of  the  shellac  can  be  recovered,  and  that 
the  small  mica  plates  free  from  shellac  can  be  used  for  building 
up  large  insulating  sheets,  by  using  the  recovered  shellac  as 
the  adhesive  and  paper  as  the  carrying  base.  In  several 
establishments  proposals  are  under  consideration  for  recovering 
these  materials  for  re-use  in  the  works.  Samples  of  insulating 
paper  cuttings  have  also  been  examined,  giving  the  following 
results  :   Paper,  54,  and  shellac,  29  per  cent.     It  is  proposed 


that  this  paper  shall  also  be  extracted  for  the  recovery  of 
valuable  shellac. 

Mixed  Waste. 

A  recent  inspection  of  a  dump  on  an  electrical  plant 
manufacturing  works  revealed  the  fact  that  the  dump  consisted 
of  mica,  various  metals  and  other  insulating  mediums.  There 
can  be  no  question  that  Lf  these  materials,  as  they  are  produced 
in  the  works,  were  deposited  in  separate  store  bins,  valuable 
materials  could  be  recovered  therefrom.  The  mica  can  be 
dealt  with  as  has  been  previously  described.  The  larger 
pieces  of  insulating  mediums  could  be  adapted  for  smaller 
work,  and  the  metals  could,  of  course,  be  disposed  of  readily. 

There  is  much  to  be  said  for  the  institution  of  a  special 
inspector  whose  duty  it  should  be  to  prevent  such  waste  as 
has  been  referred  to .  This  waste  de j)artment  should  investigate 
every  i^rocess  which  could  be  applied  to  the  recovery  for  re-use 
of  what  has  hitherto  been  regarded  as  unavoidable  waste. 
When  one  sees  on  a  dump  mixtures  of  copper,  nickel,  iron, 
bearing  metals,  solders  and  the  like,  it  can  only  be  assumed 
that  such  waste  is  the  result  of  a  lack  of  co-ordination  in  the 
various  departments.  It  is  a  comjjaratively  simple  matter 
to  have  separate  stores  for  each  individual  form  of  waste,  but 
it  is  a  difficult  and  expensive  matter  to  separate  the  above 
materials  from  a  heterogeneous  mixture  of  all  of  the* above. 
It  should  not  be  forgotten  that  since  1914  there  has  been  a 
very  great  change  in  economic  values.  Materials  which 
formerly  had  little  or  no  value  may  possibly  at  the  present 
time  be  very  valuable,  and  it  is  essential,  therefore,  that  there 
should  be  a  corresponding  increase  in  the  conservation  of 
such  materials.  It  is  not  possible  in  the  scope  of  this  article 
to  deal  extensively  with  all  the  waste  products  in  the  electrical 
trades,  but  it  is  hoped  that  sufficient  will  have  been  said  to 
direct  attention  to  this  all-important  question. 


Women   in    the   Electrical   Industry. 


By    the    HON.    LADT    PARSONS. 


THAT  a  new  spirit  is  beginning  to  pervade  the  management 
of  electrical  and  engineering  works  is  another  proof  of 
the  earnest  efiort  to  find  a  solution  of  the  difficult  and 
troublesome  problems  that  are  now  holding  up  our  industries. 
Quite  a  number  of  girls  who  gained  their  principal  knowledge 
of  electrical  work  during  the  war  were  not  willing  to  give  up, 
without  an  effort,  their  four  years  of  experience,  and  many  of 
them  continued  their  studies  ui.der  varying  conditions ;  in  works, 
when  possible,  in  colleges,  by  attending  courses,  and  by  home 
reading.  As  so  many  capable  and  educated  women  have 
gained  experience  in  business  and  in  the  technical  knowledge 
of  electrical  work,  it  is  only  to  be  expected  that  they  should  be 
seeking  to  develop  their  position  on  the  management  side  of 
the  works.  Some  few  firms,  electrical  and  engineering,  have 
made  posts  for  women  in  the  administration  of  their  factories  ; 
where  such  responsibility  has  been  entrusted  to  qualified  women 
good  results  have  followed. 

Where  Woman  Can  Help  the  Buying  Department. 

In  the  buying  departments  it  is  noticeable  that  a  con- 
siderable saving  has  been  effected,  in  minor  directions,  while 
capable  women  are  also  making  substantial  reductions  in 
wages  and  costing  departments.  Both  these  departments  are 
being  subjected  to  a  very  minute  and  detailed  examination. 
Accustomed  from  childhood  to  a  minute  calculation  of  things 
in  detail,  it  comes  as  a  matter  of  course  to  women  to  order  in 
such  material  as  they  can  see  an  immediate  use  for.  In  the 
lay  out  of  shops,  too,  much  greater  order  and  convenience  is 
apparent ;  girls  like  to  have  all  their  tools  ready  to  hand  and 
neatly  arranged  near  their  work,  thus  saving  a  great  deal  of 
time  in  journeys  to  and  from  the  store.  And  if.  perhaps, 
women  have  not  yet  the  vision  to  see  out  beyond  their  own 
experience,  it  has  the  advantage  that  they  do  not  so  readily 


fill  up  the  works  with  mountains  of  stuff  for  which  there  may 
be  a  prospective  but  remote  use.  In  the  present  zeal  for 
economy  no  firm  can  afford  to  neglect  any  avenue  that  opens 
out  a  prospect  of  more  economical  methods. 

Electrical  firms  employing  capable  women  as  company 
secretaries,  or  as  assistant  secretaries,  may  also  see  an  expansion 
of  business  in  unforeseen  directions.  A  clever  secretary  who 
has  also  sjjent  some  time  in  the  actual  work  of  the  shops,  so 
as  to  have  a  reasonable  knowledge  of  the  processes  she  is  some- 
times asked  to  explain,  will  be  a  great  asset  to  any  firm;  a  girl 
having  good  business  methods  and  a  pleasant  sympathetic 
manner  will  have  many  opportunities  for  extending  business, 
and  if  she  can  add  a  conversational  knowledge  of  French  it  will 
help  her  with  the  representatives  of  foreign  firms  who  are 
expected  to  visit  our  electrical  works  as  soon  as  conditions  are 
more  favourable  to  business. 

Research  and  Experimental  Work. 
In  chemical  research  work  and  in  experimental  work  on 
metals  and  alloys  women  are  in  great  demand  as  assistants, 
and  are  as  a  rule  good,  careful  and  reliable  in  such  positions, 
working  usually  along  already  defined  lines.  Sometimes  in 
experimental  work  women  have  been  at  a  disadvantage  in 
not  being  in  possession  of  the  complete  knowledge  of  the 
experiments  in  which  they  are  assisting,  but  as  electrical  works 
generally  are  establishing  well-equipped  research  departments, 
the  women  who  come  with  a  good  training  from  University 
and  Colleges  will  soon  learn  to  carry  out  efficiently  the  experi- 
mental work  under  their  charge. 

In  the  Drawing  Office. 
In  the  drawing  office  women  have  greatly  improved  their 
position  and  enlarged  their  scope.     For  years  they  were  only 
employed  as  tracers,  and  never  had  the  benefit  of  any  shop 
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experience  or  the  chance  of  interesting  work.  They  were  found 
to  be  industrious  and  painstaking,  continuing  tlieir  patient 
efforts  for  years  in  the  same  work,  doing  dull  jobs  that  men 
and  l)oys  would  not  undertake,  and  were  consequently  so 
useful  that  thcA-  were  not  given  any  encouragement  to  learn 
original  drawing.  ]5ut  with  the  arrival  of  the  more  highly- 
educated  women  in  the  drawing  offices  much  more  initiative 
hii8  been  shown,  both  on  the  part  of  the  firms  and  the  giils. 
Girls  have  learnt  to  design  parts  of  machinery,  to  enlarge  or 
reduce  parts  from  sketches,  to  assemble  and  complete  draw- 
ings from  sketches  of  ]iarts  ;  many  of  them  are  able  to  take 
responsible  work.  Not  only  in  factories  biit  in  some  technical 
colleges  women  are  teaching  drawing  to  students  of  both  sexes. 

As  women  have  passed  from  the  drawing  office  to  the  pattern 
shop  and  from  the  foundry  to  the  shops  and  to  mechanical 
processes,  and  so  on  through  all  the  departments  of  a  large 
works,  a  necessary  and  wholesome  process  of  sifting  has  taken 
place,  but  the  net  result  so  far  has  been  a  small  nucleus  of  clever 
girls  with  experience  and  initiative  who  are  doing  the  valuable 
if  somewhat  thankless  work  of  pioneers  for  their  sex  in  learn- 
ing to  manage  the  business  and  the  technical  side  of  electrical 
and  engineering  works. 

As  travellers  for  electrical  firms  women  have  not  yet  made 
any  serious  bid.  A  few  exceptional  women  have  occasionally 
followed  tip  work,  but  in  general  a  constitutional  fear  of 
plunging  into  the  unknown  has  made  women  hesitate  at  the 
thought  of  making  commercial  journeys  to  win  custom  out  of 
the  unknown.  Commercial  travelling  is  a  very  old  business, 
and  women  cannot  expect  to  succeed  all  at  once  without  the 
necessary  training  and  experience  in  commercial  affairs.  Hard 
work  and  many  disappointments  are  certainly  discouraging, 
but  have  to  be  faced  in  any  business.  Probably  when  women 
seriously  attack  the  science  of  selling  they  will  do  so  on  some- 
what original  lines,  and  think  out  their  own  methods  of  market 
building,  and  as  women  are  now  students  for  the  new  com- 
mercial degree  of  the  London  University  we  may  soon  hope 
to  see  a  number  of  well-instructed  women  applying  them- 
selves seriously  to  the  commercial  side  of  business  and  evolving 
a  new  race  of  travellers  whose  selling  capacity  will  reach  a  high 
level. 

The  Influence  op  Women  Generally. 

Taking  a  general  view  of  the  influence  that  women  are 
producing  in  the  management  side  of  the  works  a  fresh  point 
of  view  has  been  brought  to  bear  on  many  problems.  Women 
are  untramelled  by  tradition  in  engineering.  In  management 
they  have  their  own  way  of  overcoming  troubles.  In  the 
supervision  of  shops  the  best  results  are  certainly  obtained 


where  educated  forewomen  with  a  thorough  practical  knowledge 
of  the  technical  work  arc  ])laced  in  complete  control  of  the  work. 
They  are  good  judges  of  the  cajjacities  of  their  own  sex  ; 
knowing  how  susceptible  women  are  to  prai.se  or  blame,  they 
are  often  able  to  avoid  trouble  among  the  workers  by  a  personal 
interest  and  by  words  in  season  that  is  something  of  an  innova- 
tion in  large  firms. 

In  general  management  some  essentially  feminine  charac- 
teristics have  become  ajtparent.  Women  have  proved  to  be 
extremely  sensitive  to  their  environment.  The  quality  of 
their  work,  their  keenness  and  happiness  dejjcnd  greatly  on 
living  in  an  agreeable  locality.  Factories  pleasantly  situated, 
easy  of  access,  with  good  accommodation  near  at  hand,  and 
with  opportunities  for  some  social  life,  .suit  women  far  better 
than  the  immense  factories  in  dingy  localities,  unattractive 
in  aspect,  uncompromising  in  social  atmosphere,  such  as  were 
the  characteristics  of  important  factories,  at  any  rate  before 
the  war. 

TuE  Business  Girl  and  the  Housing  Que.stion. 

The  housing  question  looms  up  large  in  the  difficult  path  of 
the  business  girl — very  expensive  and  very  difficult  to  get, 
girls  constantly  have  to  put  up  with  the  most  wretched  accom- 
modation. They  often  make  great  efforts  to  do  all  the  house- 
keeping, cooking,  &c.,  as  well  as  the  day's  work  in  the  factory, 
and  small  wonder  that  many  clever  and  well-educated  girls 
have  been  driven  out  of  business  broken  down  in  health  by  the 
impossibility  of  finding  accommodation  at  reasonable  terms. 

Although  combination  and  amalgamation  arc  so  much  the 
tendency  of  the  day  in  electrical  and  engineering  works,  vet 
there  are  possibilities  of  success  in  a  return  to  a  type  of  smaller 
factory.  Having  a  lay  out  of  machinery  much  less  highly 
specialised,  a  small  factory,  when  worked  by  a  personnel 
directly  interested  in  ])roduction,  can  deal  economically  with  a 
great  deal  of  the  smaller  work  of  the  electrical  trades.  Such 
factories  having  resourceful  and  industrious  women  in  charge 
would  have  a  good  chance  of  capturing  every  possible  ounce  of 
trade.  In  this  way  it  has  already  be?n  found  possible  to 
utilise  to  the  best  advantage  the  special  qualities  of  women, 
qualities  that  are  certainly  very  marked  in  the  direction  of 
industry,  and  of  making  economies,  and  of  getting  the  best  out 
of  their  female  employees.  And  if  women  have  not  yet 
acquired  an  intimate  knowledge  of  many  processes  and  a  broad 
grasp  of  wide  principles,  yet  the  capacity  to  manage  small 
businesses  economically  and  to  build  up  a  connection  with 
small  beginnings  is  an  asset  to  the  development  of  the  business 
of  the  country  that  cannot  be  overlooked,  at  a  time  when  all 
large  enterprises  are  causing  so  much  anxiety  to  the  managers. 


Machine  Tools  in  Electrical  Manufacture. 


I. — Introduction. 

By    P.    V,    VEUNON,  O.B.E.,  M.I.Meoh.E. 


THE  design  of  electrical  machinery  and  electrical  appliances 
in  the  past  has  frequently  been  such  as  to  necessitate 
somewhat  difficult  and  expensive  operations  in  machining, 
owing  to  the  fact  that  many  electrical  designers  have  not 
been   machine-shop  men  in  the  modern  acceptance  of  the 
term. 

The  electrical  machine,  perhaps,  more  than  than  any  other 
class  of  mechanism,  is  capable  of  design  by  mathematical 
formulcT,  and  a  dynamo  or  motor,  for  example,  can  be  manu- 
factured to  give  a  certain  electrical  efficiency  from  theoretical 
considerations  alone,  the  assumjition  being  tliat  the  mechanical 
side  can  be  dealt  with  without  much  trouble,  and  that  it  is 
not  by  any  means  the  most  important  thing  to  be  considered. 
The  result  has  been  that  the  pure  scientist  has  had,  perhaps, 
rather  too  much  to  say  in  the  design  of  electrical  machinery, 
and  the  skill  of  the  practical  mechanical  designer  has  not 
been  fully  utilised. 

In  recent  years  the  efiects  of  competition  and  the  necessity 


for  reducing  costs  and  of  improving  methods  of  manufacture 
have  led  to  much  greater  attention  being  paid  to  the  design 
of  electrical  machines  from  the  production  point  of  view,  and 
the  development  of  the  production  engineer  has  not  only 
caused  methods  of  manufacture  to  be  improved,  but  has 
resulted  in  great  changes  in  design  with  a  view  to  facilitating 
methods  of  manufacture. 

In  earlier  years,  before  motors  were  made  in  this  country 
in  large  quantities,  the  form  of  frame,  end-shield  or 
commutator  sleeve  did  not  affect  the  cost  very  materially, 
as  such  parts  were  not  made  in  large  numoers  and  the  differ- 
ence in  cost  when  made  hj  ordinary  methods  between  one 
design  and  another  was  not  serious,  but  now  that  quantities 
are  increased  and  costs  have  to  be  reduced  to  the  minimum, 
the  form  of  the  parts  is  nearly  as  important  from  a  production 
point  of  view  as  the  suitability  of  the  machine  tools  which 
are  used  for  producing  them,  and  an  examination  of  recent 
designs  will  show  this  to  be  the  case. 
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The  Electric  Motor — Past  and  Present. 
An  example  which  occurs  to  the  writer  is  in  the  design 
•of  the  ordinary  motor  as  made  now  and  as  made,  say,  20 
years  ago.  The  early  motors  consisted  of  a  bed-plate  upon 
which  was  mounted  the  field  magnets,  and  also  two  pedestals 
-carrying  the  bearings.  All  these  2)arts  had  to  be  separately 
attached  to  the  bed-plate  and  lined  up  in  addition  to  the 
machining  of  the  parts  themselves  and  of  the  bed-plate.  It  was 
therefore  somewhat  expensive.  The  modern  motor  frame,  in 
which  the  machiningcojusists  of  little  else  than  boring  and  facing 
at  one  setting,  is  very  much  cheaper  to  machine  than  the 
older  type  ;  and  the  modern  end  plates  which  are  centred  in 
the  frame  of  the  motor  are  relatively  simple  to  machine  and 
-centre  themselves  without  any  setting  or  lining  up.  All 
these  points  have  resulted  in  cheapening  production,  and  in 
facilitating  the  use  of  modern  labour-saving  tools — for  example, 
the  end -shields  can  now  be  machined  complete  with  the  bearings 
upon  a  turret  lathe,  although  the  turret  lathe  maker  would 
very  much  like  to  see  them  of  stronger  design,  so  as  to  avoid 
the  present  tendency  to  distort  owing  to  their  extreme  thin- 
ness. 

Commutator  sleeves,  washers  and  nuts  can  be  produced  at  a 
very  low  cost  upon  automatic  turning  machines,  providing  they 
are  standardised  so  as  to  come  along  in  suitable  numbers.  The 
same  of  course  applies  to  armature  spindles,  which,  if  standard- 
ised, can  be  produced  in  a  very  economical  manner  upon  bar 
turret  lathes,  and  finished  by  grinding. 

Motor  Standardisation. 

In  a  range  of  motors  it  is  most  important  from  the  point 
•of  view  of  standardisation  to  keep  down  the  numbers  of  frames 
and  their  accessories,  and  there  is  little  doubt  that  the  machine- 
shop  man  has  had  a  good  deal  to  do  with  the  recent  standardisa- 
tion of  such  details. 

The   writer  is   not   an  electrical   engineer,   and   naturally 


offers  his  views  on  these  matters  with  some  diffidence,  but  it 
does  occur  to  him  that  the  design  of  the  switch  and  control 
gear  frequently  offered  by  electrical  firms  of  repute  is  not 
such  as  would  be  tolerated  by  engineers  for  any  other  type 
of  mechanism,  and  is  only  perhaps  accepted  at  present  owing 
to  the  fact  that  the  general  standard  of  such  gear  is-  very  low 
from  a  mechanical  point  of  view.  , 

In  many  of  these  articles  the  quality  of  the  fits,  the  pro- 
portions of  the  parts,  and  the  amount  of  labour  required  to 
make  and  assemble,  say,  for  example,  a  controller,  appear  to 
be  such  that  the  design  would  be  radically  altered  if  the  shop 
man's  views  had  more  weight,  and,  judging  by  the  success  of 
some  high-class  productions  of  this  nature  which  are  ofiered  by 
several  of  the  best  makers,  the  field  for  improvement  from 
the  mechanical  and  manufacturing  point  of  view  is  doubtless 
very  great. 

A  further  matter  from  the  machine  tool  makers'  point  of 
view  that  would  be  well  worth  attention  by  electrical  manu- 
facturers is  the  standardisation  of  motors  with  regard  to 
those  parts  of  them  with  which  the  machine  toool  maker  has 
to  deal  when  fitting  a  motor  to  the  machine.  Without  inter- 
fering at  all  with  the  design  of  the  motor  itself,  one  would 
think  it  possible  to  adoi)t  a  standardised  form  of  feet  for  the 
motor,  and  standardised  shaft  ends,  together  with  uniform 
distances  for  different  sizes  of  motors  from  the  base  to  the 
centre.  This  would  enable  machine  tools  to  be  built  so  that 
any  make  of  motor  coiild  be  fitted  to  them  without  the  need 
of  special  adapters  and  couplings.  If  the  distance  from  the 
feet  to  the  shaft  end  could  also  be  standardised  the  work  of 
the  machine  tool  maker  would  be  facilitated. 

It  is,  perhaps,  too  much  to  hope  that  voltages  and  periodicities 
will  be  standardised,  but  it  is,  nevertheless,  a  fact  that  the 
application  of  direct  connected  motors  to  machine  tools  has 
been  greatly  hindered  in  the  past  by  the  great  variations 
which  exist. 


II.— The  Turret   Lathe   in  the   Electrical   Industry. 


B-y    A.    H.  LLOTD.    B.So.,    M.B.E. 


THE  electrical  industry  is  to-day  of  such  huge  proportions 
and  covers  such  an  extensive  range  of  work  that  it 
would  need  a  very  large  tome  to  illustrate  and  describe 
the  whole  of  the  machine  tools  and  processes  used.  It  is 
proposed  in  these  notes,  therefore,  to  restrict  ourselves  to 
that  section  covering  the  small  or  medium  sized  product. 
The  electrical  industry  in  particular  is  one  which  is  in  a 
position  to  take  full  advantage  of  the  savings  which  can 
be  effected  by  the  installation  of  modern  machine  tools. 
Generally  speakiug,  the  quantities  which  are  put  in  hand  at 
one  time  are  large,  so  that  in  many  works  automatic  turning 
machines,  or,  as  they  are  now  called,  auto-lathes,  can  be  used, 
with  consequent  low  labour  costs. 

The  present  article  proposes  to  deal  broadly  with  the 
various  components  of  motors,  dynamos  and  magnetos  ; 
indicating  how  they  are  being  handled  by  the  .special  methods 
arranged  by  Messrs.  Alfred  Herbert,  Ltd.,  Coventry,  for 
use  on  the  Herbert  line  of  turret  lathes. 

Capstan  v.  Auto  Lathes. 
As  a  foreword  it  may  be  stated  that  the  advisability  of 
installing  capstan  lathes  and  combination  turret  lathes  in 
preference  to  auto  lathes  is  determined  entirely  by  the  volume 
of  work  which  can  be  put  in  hand  at  one  time.  The  auto 
lathe  is,  in  reality,  a  turret  lathe  in  which,  after  chucking, 
all  cutting  operations  are  performed  automatically,  the 
machine  stopping  at  the  completion  of  the  cycle.  All  the 
operator  has  to  do,  therefore,  is  to  insert  pieces  in  the  chuck 
and  take  them  out  when  finished.  It  is  possible  for  one 
operator  to  attend  from  four  to  six  machines,  and  the  labour 
cost  per  piece  is,  therefore,  lower  than  when  produced  on  a 
hand-operated  turret  lathe,   although  the   machining   times 


may  be  the  same.     The  auto  lathe  is  consequently  preferable 
when  the  quantities  to  be  produced  at  one  time  are  large. 

Machining  Small  Articles. 

Dealing  first  with  small  articles.  Fig.  5  (1)  shows  the  machining 
of  a  yoke  of  a  motor-car  lighting  dynamo  on  a  Herbert  No.  4 
cajtstan  lathe.  The  material  is  a  steel  casting  which  is 
chucked  in  special  jaws  in  the  "  Coventry  "  chuck.  The 
machining  operations  are  of  a  comparatively  simple  nature, 
being  dealt  with  by  two  single  point  boring  bars  piloted  in 
the  chuck,  and  a  sizing  bar  for  finishing  the  bore.  The  sizing 
bar  has  adjustable  floating  cutters  which  produce  a  very 
accurate  hole  with  the  minimum  of  trouble.  On  the  cross- 
slide  is  mounted  a  square  turret  in  which  are  carried  roughing 
and  finishing  facing  tools.  The  machining  time  is  about 
10  minutes. 

Fig.  8  (5)  shows  a  special  adaptation  of  the  "  Coventry  " 
chuck,  which  is  here  fitted  to  a  Herbert  No.  4  capstan  lathe. 
The  chuck  is  holding  an  end-shield  for  magnetos.  The 
"  Coventry  "  chuck  is  a  most  versatile  lathe  accessory  and 
can  be  adapted  to  hold  many  kinds  of  irregular  objects  by 
the  employment  of  special  jaws.  In  the  exami)le  shown 
two  of  the  jaws  are  removed  and  a  fixed  locating  plate  sub- 
stituted, the  gripping  being  done  by  a  single  jaw.  The 
locating  plate  is  provided  with  a  little  adjustment  to  facilitate 
setting  the  first  casting  true. 

Fig.  5  (2)  shows  the  same  type  of  machine  arranged  for  boring 
out  the  pole  pieces  of  magnetos  after  they  have  been  assembled 
with  the  magneto  and  the  base.  For  this  operation  a  special 
chucking  fixture  is  employed,  the  magneto  body  being  clamped 
on  to  an  angle  plate  by  means  of  a  cam  inside  the  horse-shoe 
portion.     The  base  is  located  laterally  by  a  hardened  slot 


May  20,  1921. 


THE  ELECTRICIAN. 


625 


in  thp  angle  plat*,  this  slot  being  formed  in  a  removable 
adai)tor  jilatc.  Otlier  ixdapter  plates  can  be  substituted  for 
dealing  with  diiTerent  types  of  magnetos.  The  tools  consist 
of  three  .single  point  boring  bars  for  the  "  tunnel,"  wliich 
arc  piloted  in  a  steady  bush  in  the  fi.xture,  and  facing 
tools  on  the  cross  slides.  The  machining  time  for  boring 
■2iin.  diameter,  4^  in.  long,  counterbored  and  faced  at  both 
■  ends,  is  16  minutes. 

Dktaii.s  hi-  a  TvincAL  Layout. 
In  the  foregoing  e.xamides  the  tooling  is  fairly  simple,  and 
we  will  now  consider  a  rather  more  elaborate   layout   on  a 


grooving  the  bottom  of  the  large  bore.  Tool  No.  5  is  a  single- 
point  boring  bar  for  sizing  the  bore.  Tool  No.  6  is  a  boring 
bar  carrying  a  cutter-head  which  finishes  the  small  bore, 
forms  the  radias  at  tlie  mouth  of  the  small  bore  and  forms 
the  external  radius  on  the  end  of  the  casting.  At  the  second 
oj)erationshown  in  Fig.  5  (4)  and  Fig.  3  the  method  of  chucking 
is  noteworthy.  It  shows  how  concentricity  of  the  work 
done  at  the  second  operation  is  obtained  in  relation  to  the 
first.  The  chuck  steady  bush  which  is  perfectly  true  is  made  a 
sliding  fit  in  the  large  bore  finished  at  the  first  operation,  and 
on  this  the  work  locates.  Gripping  and  driving  are 
done  by  the  soft  jaws  which  arc  bored  out  true,  but  it  is 
im])()rtant  to  note  that  the  concentricity  is  not  de])endent 
upon  tlie  truth  of  the  soft  jaws  but  on  the  locating  plug. 
Tool    No.    1    in   the   square   turret  faces  the  flange  and  the 


Fio.  1. — No.  4  C.iPSTAN  Lathe  .\rranged  for  Chucking  Woek. 


Fio.  3. — Lay  Out  for  Second  Operation  on  Magneto  Cam  Case. 


No'.  4  capstan  lathe  which  deals  with  the  machining  of  a  gun- 
metal  magneto  cam  case. 

Fig.  1  shows  the  No.  4  Capstan  Lathe,  general  view,  fitted 
with  9-in.  "  Coventry  "  chuck.  The  first  operation  is  shown 
in  Fig.  5  (3),  the  layout  drawing  of  which  is  given  in  Fig.  2,  which 
will  be  the  key  to  the  tooling.  The  casting  is  gripped  in  the 
"  Coventry  "  chuck  fitted  with  a  special-shaped  set  of  jaws, 
of  which  an  end  view  is  given  in  the  layout.  These  jaws  are 
made  with  a  short  shoulder  so  that  they  square  up  the  flange 
and  provide  a  definite  end  location.     Tool  No.  1  is  a  facing 


end.  Tool  No.  lA  is  used  for  the  finishing  operation  on  the 
same  surfaces.  Tool  No.  2  is  a  standard  knee-type  turning 
tool  carrying  a  rough  turning  cutter  and  a  piloted  4-fluted 
reamer  for  rough  boring  and  bottoming.  No.  3  is  a  similar 
combination  to  No.  2  but  takes  a  second  cut.  No.  4  is  a 
boring  bar  carrying  an  under-cutting  tool  for  groo\-ing  the 


Fio.  2. — Lay  Oct  fob  First  Operation  on  .\Lagxeto  Cam  Case. 


Vi>:.    4. 


-.Mac  IIIM.NU     {;oMMlTTAT..Ii     KlM.S     ON     Xu.     2     HElliltKT    ACTO 

Lathe. 


tool  for  the  end.  Tool  No.  2  is  a  flat  drill.  Tool  No.  3  is  a 
standard  knee-type  turning  tool  for  turning  the  outside 
diameter  ;  this  carries  a  boring  bar  with  fiat  cutter  for  rough 
boring  and  facing  the  bottom  of  the  large  bore.  Tool  No.  4 
is  similar  and  finishes  the  surfaces  corresponding  to  those 
machined  by  Ho.  3,  but  there  is  an  additional  cutter  for 


bottom  of  the  bore.  No.  5  is  a  sizing  boring  tool.  No.  G  is  a 
knee-turning  tool  for  sizing  the  spigot.  No.  7  is  a  boring 
bar  for  forming  the  radius  in  the  small  bore  and  carries  cutters 
for  forming  the  internal  and  external  radii.  Although  the 
tolerances  on  this  class  of  \vork  are  very  fine,  the  piece  can 
be  produced  complete  in  about  4J  minutes. 
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An  Opeeation  on  a  Small  Auto  Lathe. 
Fig.  4  shows  the  machining  operation  on  a  small  auto  lathe 
—the    No.    2    Herbert.     This    is   the  tool   layout  employed 
on   the   second   operation   for  machining  commutator  rings. 


At  the  first  operation  the  mild-steel  stampings  are  gripped  in 
the  bore  with  the  flat  end  outwards,  whilst  the  outside 
diameter  is  turned  and  the  end  faced.  At  the  second  ojjeration 
shown  the  work  is  gripped  in  soft  jaws  and  the  bore  is  finished. 


Fig.  5. 

1.  Machining   Lighting  Dynamo  Yokes  on  Herbert  No.  4  Capstan  Lathe. 

2.  Boring  Magneto  Tunnels   on   Herbert  No.   4  Capstan  Lathe. 


3.  First  Operation  on  Magneto  Cam  Case. 

4.  Second  Operation  on  Magneto  Cam  Case. 


Fig.  6. — The  Slide  Facing  Tool  used  roE  Machining 
inaccessible  from  the  Cross  Slide. 


Faces  Fig.  7. — Arrangement  of  the  Roller  Ste.adies  and  Cutting  Tool 

IN  the  Herbert  Patent  Roller  Steady  Turners. 
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Three  cutter  heads  are  mounted  on  boring  bars  for  forming  Auto  Lathes  fOr  Large  Work. 

the  bevel  and  the  variou.s  radii.     The  cross-slide  carries  a  We  sliall  now  con.sider  some  larger  pieces  of  work  machined 

.simple   facing  tool.     Tlic   machining  time   on   this   piece   is  on  auto  lathes.     Fig.  8  (fi)  portrays  the   layout   on   a   No.   6 

about  10  minutes.  auto  lathe  for  machining  the  pulley  end  shield  of  an  electric 


5.  Special  Adaptation  of  the  '"  Coventry  "  Chuck  for  Holding 

Magneto  End  Plates. 
fi.  Machining  Pulley  End  Shields  on  No.  6  Herbert  Auto 
Lathe. 


I'u; 


7.  Machining  Commutator  End  Shields  on  No.  6  Herbert 

Auto  Slide. 

8.  No.  2  Herbert  Automatic  Stud  and  Bolt  M.-vchine  Pro- 

ducing Spindles  for  Lighting  Dynamos. 


I'lG.    y. — 'jENER.iL     \'l£\V     OK    No.     13     HERBERT    HeXAGON     TuBRET    LaTHE    FOB    BaR    WoRK. 
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motor.  Fig.  8  (7)  shows  the  layout  for  machinery  the  commu- 
tator end  shield  of  an  electric  motor.  In  both  the  cases 
shown  the  operations  consist  of  boring  and  facing  with  an 
accurate  spigot  to  be  sized  in  each  case.  In  both  of  these 
layouts  there  appears  a  very  useful  tool  known  as  the 
slide  facing  tool,  which  is  to  be  seen  in  each  case  on  the 
front  face  of  the  turret.  This  device  is  used  for  machining 
faces  which  are  inaccessible  from  the  cross-slide.  Whilst 
it  might  appear  at  first  sight  that  this  kind  of  machining 
could  be  done  with  serrated  flat  cutters,  it  is  much  better  to 
use  a  single-point  traversing  cut  as  the  scale  would  rapidly 
destroy  the  cutting  edge  of  a  flat  cutter. 

Fig.  6  shows  the  slide  facing  tool  which  carries  one  or  more 
toolholders  ;  the  tool  is  bolted  to  the  turret,  which  is  brought 


Endshi'eld. 

Made  from  IronCastin- 

in  16  mint. 


eg 


^ 


Motor  Endshield 
Made  from  Iron  Casting 


In  12rn«s.     p'^gr/y--y/i-->:-y/ 


Motor  Casing. 
Made  from  Iron  Cd^tin;^    ''^ 


Commutator  Bush. 

Made  from  Iron  Casting 

in  37mins. 


Armature  Spider.'' 
Made  from  Iron  Casting  In  SSmins 


Fig.  10. — Electrical  Details  Machined  on  Herbert  Combination 
TtRRET  Lathes  with  Proditction  Times. 


forward  to  the  work  and  held  stationary  by  a  retaining  cam. 
A  block  on  the  cross-slide  of  the  lathe  pushes  over  the  slide 
and  this  traverses  the  face  with  a  single-j)oint  cut.  Roughing 
and  finishing  cutters  can  often  be  carried  on  the  same  slide, 
but  in  such  case  the  roughing  cutter  is  arranged  to  finish 
cutting  before  the  finishing  cutter  starts. 

In  Fig.  8  (7)  is  shown  a  remarkably  long  set  of  chuck  jaws 
which  grip  the  casting  ofl  the  large  diameter.  The  very  long 
bearing  which  the  slides  have  in  the  "  Coventry  "  chuck  makes 
it  possible  to  use  much  longer  jaws  than  would  be  practicable 
with  any  other  type  of  chuck.  The  machining  time  for  the 
pulley-end  shield,  which  is  lOf  in.  diameter,  is  14  minutes,  and 
for  the  commutator-end  shield,  which  is  14  in.  diameter,  22 
minutes.  It  will  be  noticed  in  the  examples  which  have  been 
given  that  the  tooling  is  simple,  and  much  of  the  prejudice 
which  existed  against  capstan  and  turret  lathes  in  their  early 
days  has  now  been  removed  by  the  provision  of  well-designed 
outfits  of  standard  tools  which  can  be  used  for  a  large  variety 
of  work. 

Other  Types  of  Turret  Lathes. 

The  Herbert  line  of  turret  lathes  comprises  machines  which 
are  fitted  with  many  refinements  which  facilitate  rapid  change- 
over from  one  piece  to  another  of  a  different  type.  It  is, 
therefore,  a  paying  proposition  to  set  up  for  comparatively  small 
quantities.  Fig.  10  shows  a  number  of  pieces  which  are 
being  handled  on  Herbert  combination  turret  lathes.  Machin- 
ing times  are  given.  Whilst  the  combination  turret  lathe  and 
auto  lathes,  illustrated  in  Fig.  11,  show  typical  electrical 
parts  machined  on  Herbert  auto  lathes,  the  times  given  are  not 
in  the  nature  of  "  stunt  "  performances,  but  rather  average  times 
taken  from  customers' practice,  and  where  castings  have  been 
machined,  the  iron  is  the  average  British  gr^y  iron.  We 
mention  this  fact  as,  occasionally,  production  times  from 
American  sources  may  appear  better.  It  should  be  borne  in 
mind  that  much  depends  on  the  conditions  and  the  material 


^■hich  is  being  operated  upon,  and  it  is  a  well-known  fact  that 
American  cast-iron  is  softer  than  the  British  variety. 

While  the  combination  turret  lathe  and  auto  lathe  deal  with 
the  parts  made  from  castings,  dynamo  and  motor  spindles  are 
made  from  bar  on  a  different  type  of  machine  known  as  the 
hexagon  turret  lathe.  Messrs.  Alfred  Herbert,  Ltd.,  make  this 
class  of  machine  in  three  sizes,  viz.  :  the  No.  1,  which  has  a 
capacity  of  If  in.  by  27  in.  ;  No.  13,  2|  in.  by  36  in.  ;  and 
No.  4,  3J  in.  by  42  in.  Fig.  9  illustrates  the  No.  13  hexagon 
turret  lathe,  which  is  typical  of  the  Herbert  line  of  turret 
lathes.  On  this  tyjse  of  lathe  a  standard  tool  equipment  is 
regularly  fitted  which  enables  it  to  deal  with  all  ordinary  work 
without  the  necessity  of  resorting  to  special  tools.  It  will  be 
readily  appreciated  that  it  is  much  easier  to  do  this  in  the  case 
of  a  bar  lathe,  as  all  bar  work  of  necessity  consists  of  a  combina- 
tion of  a  number  of  different  diameters  varying  within  a  small 
range.  On  the  hexagon  turret  lathe  there  are  three  patent 
roller  steady  turners,  which  finish  diameters  at  one  cut. 

The  Herbert  Bar  Lathe. 

Fig.  7  shows  the  principle  of  the  roller-steady  turner  in 
action,  the  patented  disposition  of  the  rollers  enabling  the 
Herbert  bar  lathe  to  take  very  large  reductions  at  high  speeds 
and  coarse  feeds.  The  equipment  is  completed  by  the 
'■  Coventry  "  Patent  self-opening  diehead  for  threading  ;  a 
slide  for  forming,  grooving,  and  cutting-ofi  ;  a  triple  tool 
holder,  comprising  (1)  a  roller  steady  ending  tool  for  finishing 
work  accurately  to  length,  (2)  a  roller-steady  centring  tool  for 
centring  the  work  for  subsequent  grinding  operations,  and  (3)  an 
adjustable  stojj  which  determines  the  length  of  bar  feed. 
.  As  the  layout  on  this  type  of  machine  is  practically  always 
the  same  it  is  possibly  not  quite  so  spectacular  from  a  tooling-up 
point  of  view,  and  the  interest,  therefore,  in  an  article  of  this 
kind  lies  more  in  its  productive  capacity.  '"  Rapid  production" 
has  been  the  keynote  in  designing  the  lathe,  and  with  this 
end  in  view  there  have  been  fitted  such  labour-saving  devices 
as  power  rotation  to  the  turret  ;  quick  power  traverse  to  the 
turret  up  or  down  the  bed  ;  large  pilot  wheels  ;  single  pulley 
headstocks  with  one  lever  for  start,  stop  and  reverse,  there 
being  no  countershaft  and  changing  of  belts  on  step  pulleys  ; 
dial  feeds  for  quickly  obtaining  the  feed  required,  &c.  ;  gear 
boxes  forming  oil  baths  which  obviate  the  operator  locating 
small  oil  holes  with  an  oil  can  ;  rapidly  revolving  members  are 
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11. — Electrical  Details  Machined  on  Herbert  Auto  Lathes 
with  Production  Times. 


amjdy  guarded  ;  the  whole  scheme  being  to  enable  the 
operator  to  concentrate  on  operation,  and  the  attainment  of 
large  output  in  the  minimum  time. 

Spindles  for  motor-car  lighting  dynamos  are  being  success- 
fullv  manufactured  from  the  bar  on  full  automatic  machines. 
Fig"  8  (8)  shows  a  "Herbert"  No.  2  Automatic  Stud  and  Bolt 
Machine,  tooled  up  for  producing  spindles  9i  in.  long,  made, 
from  13/16  in.  bright  bar.     The  first  face  of  the  turret  carries  a 
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patent  inverted  roller  steady  box  tool,  tot;<'thor  with  a  special 
tool-holder,  carrying  three  cutters  and  fitted  at  the  front  with 
a  ball-bearing  steady  bush.  With  this  combination  three 
diameters  are  turned  simultaneously,  and  the  shaft  ended. 
In  the  second  turret  hole  another  i);ill-]>earing  steady  bush 
hcMer  is  brought  on  to  the  work,  while  the  end  nearest  the  chuck 
is  formed,  and  all  shouhlers  recessed  for  grinding  by  means  of  a 
gang  of  form  tools  carried  in  a  wide  tool-holder  on  t!ie  back  of 


the  cross  slide.     The  jiroduction  time  is  remarkably  good,  a 
spindle  being  completed  every  70  seconds. 

We  believe  sufficient  has  been  written  to  emphasise  the 
necessity  for  production  engineers  in  these  days  to  consider 
carefully  the  adoption  of  modern  machine-tools  where  such  are 
not  already  in  o^jcration,  as  tiie  prevailing  high  labour  costs 
make  it  im])erative  that  labour-saving  machinery  of  the 
highest  class  be  installed. 


The  Design  of  Grinding  Machines. 


Br    H.    H.    ASBRIDGE. 


ENGINEERS  generally,  and  in  parti<ular  those  who  are 
in  constant  contact  with  current  machine  tool  practice, 
now  accept  it  as  an  established  fact  that  grinding  con- 
stitutes the  most  accurate  and  efficient  method  of  finishing 
practically  all  metallic  surfaces,  wl\ether  the  ultimate  shape  be 
round  or  flat.  To  those  who  took  a  long  view  of  the  future, 
as  well  as  of  the  present  develojnnents  of  machining  methods, 
the  possiijilities  of  precision  grinding  machines  were  by  no  means 
obscure,  and  the  confidence  of  these  engineers  has  been 
anijjly  justified  in  almost  every  case  by  the  results  obtained. 

Along  with  the  rapid  improvement  of  the  grinding  machine, 
the  wheel  makers  have  necessarily  kept  pace,  and  specialist 
companies  have  developed  the  artificial  abrasive  up  to  a  very 
high  pitch.  The  bonding,  grading  and  sizing  of  the  finished 
wheels  is  now  carried  out  so  uniformly  that  it  is  jjossible  to 
duplicate  within  very  close  limits  any  wheel  which  has  once 


the  black  bar,  removing  cither  -^  in.  or  J  in.  in  diameter  ;  the 
grinding  of  motor-car  crankshafts  direct  from  the  stampings, 
where  the  stampings  have  been  designed  for  the  purpose.  Also 
in  rolling  mill  practice,  chilled  rolls  are  now  being  ground  direct 
from  the  casting  in  much  less  time  than  previously  occupied 
by  the  roll  turning  lathe.  Another  instance  is  in  the  grinding 
of  the  castings  of  armatures  for  drum-type  controllers,  where 
the  grinding  machine  has  overcome  the  difficult  and  time 
consuming  lathe  operation. 

There  are  also  many  cases  where  the  surface  grinding 
machine,either  with  the  vertical  spindle  or  the  horizontal  spindle 
carrying  a  cup  wheel,  will  grind  direct  from  the  casting  or  drop 
stamping  in  much  less  time  than  the  milling  or  planing  machine. 
Surface  grinding  machines  are  now  in  use  carrying  grinding 
wheels  30  in.  to  50  in.  diameter,  which  will  surface  up  the  feet 
of  stator  cases  and  similar  work  in  much  less  time  than  the 


Fig.  1. — 30  in.    Plmn  Gbindino  Machine  with  Self-contained  Motor  Drive  for  Large  Turbine  Shafts. 


been  supplied.  What  this  has  involved  in  the  way  of  expense 
and  patient  research  only  the  wheel  manufacturers  themselves 
can  say.  It  is  enough  to  add,  however,  that  their  efforts, 
combined  with  those  of  the  machine  builders,  have  culminated 
in  placing  the  grinding  machine  in  an  unassailable  position  as 
the  most  efficient  medium  for  the  "  final  sizing  "  operation  in 
all  classes  of  work. 


Importance  of  Final  Sizing. 
It  will  be  noted  that  stress  is  laid  on  the  term  "  final  sizing." 
With  the  exception  of  a  few  outstanding  cases,  the  grindini; 
machine  does  not  come  into  direct  competition  with  the  lathe 
or  planing  machine  or  milling  machine  as  a  stock  remover. 
It  is  in  the  removal  of  the  last  0020  to  0030  in.  down  to  the 
correct  size,  and  in  the  working  up  of  the  finished  surface,  that 
the  grinding  method  establishes  its  sui)eriority.  Examples 
of  cases  in  which  the  grinding  machine  is  quicker  than  the  lathe 
are  in  the  grinding  of  plain  parallel  shafts  up  to  2  in.  or  2i  in. 
in  diameter,  where  the  grinding  machine  will  grind  direct  from 


milling  or  planing  o])eration  which  it  supplants ;  and  the  use 
of  this  type  of  grinding  machine  is  extending  in  all  branches 
of  the  engineering  trade. 

Co-operation  and  Grinding  Machine  Developjient. 

Progress  in  any  industry  is  only  made  by  constant  striving 
after  improvements  in  methods  of  manipulation  and  co-opera- 
tion between  the  parties  concerned.  The  development  of  the 
modern  grinding  machine  is  a  typical  instance  of  co-operation 
between  grinding  machine  makers  and  other  branches  of 
engineering  work,  and  the  evolution  of  some  of  the  more 
commonly  known  types  of  grinding  machines  Ls  directly 
traceable  to  this  source. 

At  the  present  period  of  high  wages  and  high  manufacturing 
costs  it  is  essential  that  the  skill  of  our  workmen  be  supple- 
mented by  modern  methods  of  machining  and  the  elimination 
of  hand  work.  Wonderful  results  have  been  obtained  in  the 
past  solely  by  the  skill  of  our  workmen,  but  the  cost  of  such 
methods  in  times  like  the   present  precludes  any  possibility 
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of  progress  being  made  on  the  old  lines  and  it  is  to  the  modern 
grinding  machine  more  than  any  other  machine  tool  that 
mamifacturers  must  look  for  the  elimination  of  expensive 
hand  work  for  the  finishing  of  any  type  of  surface. 

The  various  types  of  grinding  machines  which  are  regularly 
being  put  forward  for  everyday  manufacturing  purposes  are  as 
follows  : — 

Plain  Cylindrical  Grinding  Machines. 
The  plain  cylindrical  grinding  machine  is  made  in  a  range  of 
sizes  with  varying  capacities  for  handling  shafts  and  spindles 
of  the  smallest  dimensions  up  to  rolls  of  30  tons  weight  and 
40  in.  diameter.  Machines  of  this  type  {see  Fig.  1)  can  be  made 
to  handle  work  of  any  length,  and  will  grind  either  parallel 
or  taper.  Robustness  of  construction  is  essentially  the  first 
consideration  with  a  manufacturing  machine  of  this  type,  also 
high  finish,  accuracy  and  the  ability  to  produce  work  to  the 
finest  limits  when  working  under  maximum  output  conditions. 

Universal  Grinding  Machines. 
The  universal  grinding  machine  is  essentially  a  finishing 
machine.     Its  range  of  work  covers  shafts,  spindles,  gauges, 
cutters,   reamers,   bushes,   saws,   and   includes   external   and 
internal,  either  jjarallel  or  taper,  and  face  grinding. 

Internal  Grinding  Machines. 
Internal  grinding  machines  are  of  two  types.     With  the  first 
the  work  is  rotated  and  traversed  past  the  grinding  wheel 


Fig.  2. — 12-in.  Internal  Grinding  M.4chine,  Grinding  Holes 
up  to  18  in.  deep. 


either  mounted  on  a  face  plate  or  gripped  in  a  chuck.  These 
machines  are  specially  built  for  the  rapid  grinding  of  holes  in 
bushes,  cylinders,  rings  and  similar  classes  of  work,  either 
parallel  or  taper.  Essentially  manufacturing  machines,  thev 
combine  the  greatest  accuracy  with  every  convenience  of  rapid 
manipulation,  consequently  they  are  of  great  productive 
capacity,  and  will  produce  work  of  the  highest  class. 

Cylinder  Grinding  Machines. 
The  second  type  of  machine  has  been  designed  for  the 
internal  grinding  of  cylinders,  liners,  &c.,  and  holes  in  machine 
parts  which,  owing  to  their  external  shajje,  cannot  be  con- 
veniently rotated.  The  design  of  the  machine  admits  of  the 
widest  range  of  work  to  be  dealt  with.  The  table  on  which  the 
Work  is  carried  is  stationary,  whilst  grinding  is  proceeding, 
and  is  provided  with  cross  adjustment,  so  that  articles  with  a 
number  of  holes  may  be  ground  without  disturbing  the  setting 
of  the  piece  on  the  table.  The  grinding  spindle  is  arranged 
with  eccentric  or  planetary  motion,  and  is  designed  so  that  the 
eccentricity  can  be  varied  whilst  the  machine  is  operating. 


Within  the  capacity  of  the  machine,  there  is  no  limitation  to- 
the  external  shape  of  work  which  may  be  dealt  with.  Holes 
are  being  ground  on  this  type  of  machine  up  to  32  in.  bore  by 
7  ft.  long. 

Surface  Grinding  Machines.  ' 

Machines  of  this  type  can  be  classified  under  two  main 

headings,  the  first  of  which  is  the  vertical  spindle  type  which 

makes    u.se    of    the   cup   or    segmental    wheel,   the    second 

type  being  equipped  with  a  horizontal  spindle  which  n.ajr 
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Fig.  3. — Vertical  Surface  Grinding  iLicHUJE  for  GRrNDiNo  Loco- 
motive Motion  Bars. 


carry  either  a  cup  or  segmental  wheel,  or  alternatively  a  disc 
wheel.  Reverting  now  to  the  first  type — that  is,  the  vertical 
spindle  machine.?- — these  can  be  further  subdivided  under  the 
following  headings  : 

Vertical  Surface  Grinder. 
In  the  vertical  surface  machine  (see  Fig.  3)  the  work  is  mounted 
on  a  reciprocating  table  and  is  operated  on  by  practically  the  full 
diameter  of  the  grinding  wheel.     These  wheels  are  regular!}- 


Yio.  i. — Plano-type  Surface  Grinding  Machine, 
Capacity  120  in.  X  27  in.  x  24  in.  high. 


made  up  to  18  in.  in  diameter  and  will  grind  work  16|  in.  in 
width.  In  comparing  this  method  of  machining  flat  surfaces 
with  other  methods,  this  type  of  grinding  machine  possesses 
great  advantages  on  certain  classes  of  work,  particularly  when 
used  in  conjunction  with  the  magnetic  chuck.  Used  in  this 
way,  the  machine  will  give  a  much  greater  production  than  ■ 
either  milling,  planing  or  other  methods  of  grinding. 
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Plano-Type  Vertical  Surface  Grinder. 
As  its  name  implies,  the  piano-type  vertical  surface  grinder 
operates  on  the  planing  machine  principle.  The  work  is 
mounted  a.s  above,  but  is  o])eriited  on  by  only  a  comparatively 
small  sector  of  the  wheel,  this  usually  amounting  to  about  1^  in. 
in  width,  the  method  of  o])eration  being  automatically  to 
tFiiverse  the  wheel  head  on  tlie  cross  rail  a  definite  amount  at 
each  reversal  of  the  work  table.  In  this  way  large  areas  can 
be  covered  quickly  and  economically,  the  action  of  the  wheel 
on  the  work  is  in  effect  a  shearing  one,  thus  a  minimum  of  heat 


Altogether  the  jiossibilities  of  this  machine  are  enormous,  and 
it  is  rajiidly  coming  to  the  front  as  offering  the  most  efficient 
means  of  surfacing  up  any  fiat  surface  within  the  range  of  the 
machine.  As  in  the  case  of  the  petrol  engine  manufacturers, 
where  crankshafts  are  specially  designed  with  plenty  of  web 
clearance  to  facilitate  grinding  the  pins  and  journals,  so  other 
machine  manufacturers  are,  wherever  ])ossible,  designing 
their  components  without  jjrojecting  ledges  and  lugs  to  enable 
the  work  to  be  dealt  with  on  the  face  grinding  machine. 

Magnetic  Chucks. 
As  in  the  case  of  the  grinding  wheels,  the  development  of 
magnetic  chucks  has  also  ]ilaycd  considerable  part  in  enhancing 
the  value  of  the  grinding  machine.  The  magnetic  chuck 
method  of  holding  work  offers  great  advantages  as  compared 
with  the  clam]iing  method.  Its  action  is  instantaneous,  and 
it  holds  the  work  without  the  distortion  or  marking,  which 
often  results  from  the  use  of  jaws  or  clamps.  Further,  it  pro- 
vides a  means  of  gripping  a  number  of  small  parts  by  simply 
throwing  over  a  switch,  these  parts  being  released  by  a  similar 
action.  Another  great  advantage  lies  in  the  fact  that  the  top 
surface  of  the  work  is  left  absolutely  free.  It  is  probably  true 
that  if  it  were  not  for  the  extensive  use  made  of  the  magnetic 
chucking  method,  a  large  number  of  ojjerations  now  carried 
out  on  surface  grinding  machines  would  be  quite  impracticable. 


Fio.  5. — i24-iN.  Piston  Kinu  Grinding  Machine. 

is  generated  and  accuracy  of  ground  surface  ensured.  This 
type  of  machine  is  eminently  adapted  to  locomotive  work  for 
the  grinding  of  motion  bars,  slide  valves,  steam  chest  covers,  &c., 
and  as  it  is  generally  e([uipi)cd  with  a  horizontal  grinding 
spindle  using  a  disc  wheel  for  work  having  upstanding  ledges, 
which  cannot  be  ground  using  the  cup  wheel  on  vertical  spindle, 
it  covers  a  very  large  range  of  work,  particularlythesurfacingcf 
worn  parts,  eliminating  more  than  possible  with  any  othtr 
machine  the  necessity  for  hand  work.  A  view  of  one  of  these 
machines  is  given  in  Fig.  4. 

Vertical  Spixdle  Eing  Grinder. 
In  the  vertical  sjjindle  ring  grinder  {see  Fig.  5)  the  work  is 
mounted  on  a  rotary  table  usually  in  a  magnetic  chuck, 
the  method  of  operation  being  to  feed  the  full  diameter 
of  the  cup  wheel  down  to  the  work.  This  type  of  machine 
possesses  a  very  large  productive  capacity  particularly  in  the 
larger  sizes,  and  on  the  group  grinding  of  stampings  or  castings 
is  much  quicker  than  corresponding  milling  or  other  machin- 
ing operation.  At  the  same  time,  as  costs  are  reduced,  the 
accuracy  of  the  work  ground  is  easily  maintained  and  ensures 
better  interchangcability. 

Horizontal  Spindle  Surface  Grinder. 
Adverting  now  to  the  second  type  of  surface  grinding  machines, 
in  which  the  horizontal  s])indle  is  used  for  grinding  with  the 
p  'ripheryof  the  wheel.  This  method  of  surface  grinding  is  prob- 
ably the  oldest  and  is  used  jjrincipally  for  finishing  purjio.ses. 
Its  output  is  limited  owing  to  the  line  contact  which  the  wheel 
makes  with  the  work,  and  if  forced  bevond  the  cutting  efficiencv 
of  the  wheel  much  heat  is  generated  and  the  consequent  dis- 
tortion of  the  work  defeats  the  object  in  view.  A  recent 
development  of  the  horizontal  spindle  type  of  surface  grinder 
carries  a  cup  wheel,  either  of  the  ring  or  segmental  type.  Ma- 
chines fitted  with  grinding  wheels  up  to  50  in.  in  diameter  are 
b^nng  pixt  forward  and  are  providing  some  truly  remarkable 
figures  with  regard  to  their  capacity  for  quick  and  accurate 
production.  Economies  are  effected  in  the  setting  up  time 
and  the  operating  time,  &c.  The  finish  obtained  on  the  work 
is  extremely  good,  and  the  elimination  of  the  cost  of  expensive 
cutters  and  their  upkeep  is  another  important  advantage. 


Small   Gear-Gutting  Machines. 

We  arc  triad  to  learn  that  the  question  of  designing  and  making 
small  machine  tools  for  the  accurate  and  rapid  production  of  paits 
such  as  are  employed  in  sewing  machines,  clocks,  &c.,  is  now  receiv- 
ing the  attention  of  British  manufacturers.  Among  those  who 
have  been  most  successful  in  this  direction  are  Messrs.  S.  Ratcliffe, 
Ltd.,  of  llanchestcr,  for  whom  Messrs.  H.  V.  Carrinoton  are  the 
sole  selling  representatives.  This  firm  have  recently  produced  an 
entirely  new  series  of  macliincs  .suitable  for  this  class  of  work,  an 


AcTOMATic  Machine  for  Clttinc:  Small  Spur  and  Bevel  Gears. 

example  of  which  we  illustrate  herewith.  The  machine  in  question 
is  designed  for  cutting  small  gears  and  can  be  operated  either  by 
power  or  by  liand.  Two  cams  are  supplied  with  the  machine,  one 
giving  an  effective  length  of  feed  of  i  in.  for  cutting  bevels,  crown 
wheels  and  pinions,  while  the  other  has  an  effective  feeding  length 
of  2  in.  for  machining  spur  and  similar  wheels.  Some  idea  of  the 
output  of  these  machines  may  be  obtained  from  the  following  figures 
which  have  been  selected  from  actual  practice  :  Brass  spur  wheels, 
56  teeth,  IJ  pitch  diameter,  1  16  in.  thick,  l|in.  hole,  production 
360  per  ho'ur.  Ratchet  wheels  for  clocks,  &c.,  14  teeth,  If  in. 
diameter  by  J  in.  thick,  production  140  per  hour. 
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Gear-Cutting   Machines. 


Bj-    V.    GARTSIDE. 


GEAR-cutting  machinery,  as  used  in  the  electrical  engin- 
eering industry,  in  most  cases  chiefly  consists  of  machinery 
for  the  jDroduction  of  reduction  gears  of  some  description. 
These  are  required  owing  to  the  high  speeds  at  which  the 
generators,  or  motors,  run,  and  the  gears  dealt  with  range  from 
the  smallest,  such  as  used  for  meter  work,  to  some  of  the 
largest. 

The  smaller  makers  of  electric  motors  generally  do  not  employ 
gear-cutting  machines  themselves,  but  rely  on  the  gear-cutting 
firms  who  specialise  in  this  work  for  the  sujiply  of  spur,  helical 


Fig.   1. — Worm  Wheel  Generating   Machine. 

and  worm  reduction  gears,  but,  where  firms  have  sufficient 
of  this  class  of  work  to  warrant  the  installation  of  special  plant, 
a  description  of  some  typical  machines  will  be  of  interest. 

Manufacture  op  Worm  Reduction  Gears. 
For  the  manufacture  of  worm  reduction  gears,  three  types 
of  machines  are  used — one  for  cutting  the  worm  wheels,  one 
for  milling  the  threads  of  the  worms,  and  a  third  for  grinding 
the  worms  after  they  have  been  hardened  to  take  out  all  in- 
accuracies owing  to  distortion  due  to  hardening. 
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Fio.  2. — Worm  Milling  Machine. 

Fig.  1  shows  the  worm  wheel  generating  machine.  This 
machine  cuts  the  wheels  by  means  of  a  hob,  or  fly  cutter.  When 
a  large  reduction  is  necessary  and  single-thread  worms  gear 
with  the  wheel,  it  is  generally  sufiiciently  accurate  if  the  wheels 
are  cut  by  what  is  known  as  the  sinMng-in  process  where  the 
hob  is  fed  into  the  wheel  at  right  angles  to  the  radial  line,  the 
hob  and  table  being  geared  together  at  the  same  ratio  as  the 
worm  and  wheel  being  made. 


In  cases  where  the  worm  has  a  large  lead  angle  with  multiple 
starts,  the  above  process  is  not  always  suitable  owmg  to  inter- 
ferences which  would  take  place  if  the  hob  was  sunk  into  the 
periphery  of  the  wheel.     Consequently,  the  hob  is  made  with  a 


Fig.  3. — Hobbing  Machine  for  Spur,  Spiral  and  Worm  Wheels. 

taper  similar  to  a  taper  tap,  and  is  fed  tangentially  to  the  wheel, 
the  axis  of  the  hob  being  set  at  the  correct  centre  distance 
before  the  feed  is  set  in  motion.  As  the  hob  feeds  along  the 
horizontal  slide,  it  gradually  generates  the  teeth  in  the  wheel 
as  it  passes  along.  In  this  case,  a  special  motion  is  brought 
into  play  by  means  of  differential  gears,  which  give  an  added-on 
motion  to  the  table  to  compensate  for  the  travel  of  the  hob, 
in  addition  to  the  motions  of  the  hob  and  wheel,  to  give  the 
right   ratio    between   the   two.     In   the    particular   machine 
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Fig.  4. — "  Sykes  "'  Gear  Cctting  Machine. 

illustrated,  there  are  two  sets  of  change  wheels- — one  which 
gives  the  correct  ratio  between  the  wheel  and  the  hob  to  suit 
the  number  of  starts  in  the  worm  and  teeth  in  the  wheel, 
while  the  other  set  governs  the  pitch.  The  feed  motion  is 
efiected  by  a  silent  ratchet  gear  which  gives  an  infinite  number 
of  changes  up  to  a  maximum. 

Another  process  is  to  use  a  fly  cutter.     The  operation  in  this 
instance  is  similar  to  the  sliding  taper  hob  process.     The  fly 
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cutter  is  a  single  tooth  cutter  wliich  is  mostly  easily  described  grinding  tliem  after  hardening  to  take  out  all  inaccuracies, 

as  a  single  too'th  of  a  liob.     This  process  is  used  where  onlv  a  owing  to  distortion  in  liardenmg.      The  work  is  geared  up, 

few  wheels  have  to  be  cut,  and  where  tlio  outhiv  on  a  hob  is  not  and  revolves  and  traverses  i)ast  the  wheel  as  in  a  lathe  and  in 

warranted  "  ^'^'^  tliread  iniUer,  Imt  in  this  case  an  emery  wheel  takes  the 


MaO 


Fic5.  7. — Gears  Cut  ox  the  "  Sykes  "  Machine. 


Fig.  5. — Cutter  Used  on  the  "Sykes" 
Machine  for  Helical  Geaks. 


Thread  Milling  Machines. 
For  cutting  worms,  a  thread  milling  machine  is  generally 
used,  where  a  firm  has  sufficient  to  keep  it  occupied,  and  is 
invariablv  employed  by  gear  specialists.     A  machine  of  this 


ill..  G.  -Another  View  of  Same  Machine. 


type  is  shown  in  Fig.  2.  The  machine 
operates  in  a  similar  way  to  a  screw-cutting 
lathe,  with  the  exception  that,  in  place  of  a 
turning  tool,  a  milling  cutter  is  employed. 
The  work  is  geared  to  a  guide-screw  by 
suitable  change  wheels,  and  revolves  and  is 
fed  past  the  cutter  by  suitable  feed  motion. 
The  whole  depth  of  thread  is  generally 
milled  out  at  one  cut  when  this  is  within 
the  capacity  of  the  machine.  This  is  a 
simple  process  where  single  start  worms 
are  concerned,  but,  for  multiple  starts  and 
long  lead  worms,  difficulties  are  encoun- 
tered with  regard  to  the  shape  of  the  cutters, 
and  gear  experts  are  generally  consulted  on 
these  points.  The  details  in  connection  with 
these  difficulties  are  too  involved  to  be  dealt 
with  in  this  article. 

When  great  accuracy  is  required,  hard- 
ened worms  are  used.  It  is  then  neces- 
sary to  finish  the  threads  of  the  worms  by 


place  of  the  tool  or  cutter.  The  machine  has  an^automatic 
dividing  arrangement  for  multiple-thread  worms,  and  is 
generally  supplied  with  a  special  arrangement  for  generating 
and  truing  up  the  emery  wheel.  The  machine  is  also  suitable 
for  sharpening  hobs  automatically. 

In  addition  to  worm-reduction  gears,  the  above  plant  is  of 
interest  to  makers  of  turbo-generators,  as  it  is  used  for  the 
production  of  the  gears  which  are  generally  used  for  the 
governor  drives. 

[Disc  Cutter  Machines. 

~With  regard  to  ordinary  spur  reduction  gears,  the  ordinary 
gear-cutting  machines  using  the  disc  cutter  are  oft*n  used. 
There  are  also  machines  which  use  a  cutter  in  the  form  of  a 
gear  which  slots  out  the  teeth.  This  type  of  machine  is  made 
by  the  Fellows  Gear  Shaper  Company  in  America.  Another 
type  often  emploj-ed  is  the  Sunderland  machine  made  by 
Parkinson's  at  Shipley  which  uses  a  rack-shaped  cutter  and 
also  shapes  and  generates  the  teeth. 

Fig.  3  shows  machines  for  bobbing  the  spur  gears.  These 
machines  are  arranged  specially  for  general  use,  as  they  are 
arranged  to  hob  spur  or  spiral  gears.  They  will  also  cut  spur 
or  spiral  gears  with  a  disc  cutter  where  the  making  of  a  hob 
is  not  warranted.  In  addition,  they  will  cut  worm  wheels 
with  a  fly  cutter  or  a  taper  hob,  using  the  tangential  feed, 


Fig.  9. — Iinion  Cutting  Machine  for  Turbine  Reduction  Gears. 
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^nd  they  will  also  cut  worm  wheels  with  parallel  hobs  by  the 
■sinking-in  process.  In  fact,  the  machine  will  do  all  that  the 
special  machine  shown  in  Fig.  1  will  do,  and  in  addition  will  cut 
spur  and  spiral  gears  with  hobs  or  disc  cutters. 

Cutting  Double  Helical  Gears. 

Within  recent  years,  double  helical  gearing  has  been  made 

great  use  of  for  reduction  gears,  and  great  strides  have  been 

made  in  the  production  of  these  gears  by  different  processes. 

About  the  year  1904,  Wust,  of  Zurich,  patented  the  applica- 


FiG.  8. — Turbine  Gear  Cutting  Machine. 

tion  of  the  bobbing  system  for  the  generation  of  double 
helical  gears.  This  proce.ss  subsequently  became  very  popular 
especially  in  England,  and  at  a  later  date  in  the  United  States 
of  America.  It  was  quickly  recognised,  however,  by  well- 
informed  students  of  gears  that  the  bobbing  system  of  genera- 
ting double  helical  gears  possessed  certain  fundamental 
disadvantages.  The  greatest  of  these  was  the  fact  that  the 
teeth  could  not  be  produced  continuously,  that  is  to  say, 
they  had  to  have  a  gap  at  the  centre — the 
right  and  left  hand  portions  of  the  teeth 
could  not  be  joined.  This  gap,  besides  weak- 
ening the  teeth,  also  had  the  effect  of  taking 
away  a  certain  proportion  of  the  bearing 
surface,  making  it  necessary  to  compensate 
for  this  by  increasing  the  width  of  the 
face. 

Mr.  Sykes,  of  the  Power  Plant  Company, 
West  Drayton,    who    specialise    in    double 
helical    reduction    gears,     brought    out     a 
machine  for  cutting  these  gears  as   shown 
in  Fig.  4.     It  will  be  seen  from  this  illus- 
tration that  two  cutters  are  employed,  each 
of  which  is  in  the  form  of  a  single  helical 
pillion  (see  Fig.  5).      These   cutters  possess 
the  advantage  that  they  can   be  accuratelv 
generated    by    a    grinding    process.       This 
generating  grinding  process  is  a  fundamen- 
tally simple  operation,  and  its  accuracy  can 
be  relied  upon.     A  further  advantage  is  the 
fact     that     the    cutters    are    of     circular 
formation,  and  to  employ  them  as   gener- 
ating   tools     the     only    motion    necessary 
is  a  rotary  one,  which  it  is  acknowledged  is  the  easiest  mechani- 
cal   motion    to    obtain.      The    outstanding    feature    of  the 
Sykes'  double  helical  machine  is  the  fact  that  it  cuts  con- 
tinuous double  helical  teeth  having  sharp  apices  where  the 
right-  and  left-hand  portions  join.     The  next  feature  of  the 
machine  is   the   rapidity   of   operation.     This   advantage   is 


due  to  two  tools  being  employed,  one  of  which  cuts  on  each 
stroke.  There  is,  therefore,  no  lost  motion  (that  is  no  return 
stroke).  Further,  the  generating  motion  is  a  constant  rotary 
one — there  is  no  intermittent  mechanism.  From  the  com- 
mencement of  cutting  a  gear  the  cutting  motion*  is  constant 
until  completion  of  the  work. 

Cutting  Large  Wheels. 
Fig.  6  shows  the  Sykes'  machine  fot  cutting  wheels  up  to 
53  in.  diameter,  and  the  present  designs  cover  a  whole  range 
of  machines,  the  largest  of  which  cuts 
wheels  up  to  15  ft.  diameter  with  a30-in. 
face.  The  manufacture  of  the  cutters 
forms  a  speciality.  Mr.  Sykes  has  de- 
signed and  developed  special  machines 
for  the  manufacture  of  these  cutters. 
By  the  use  of  these  machines,  the  cutters 
can  be  produced  very  economically  and 
with  mathematical  precision. 

The  double  helical  machines  will  pro- 
duce in  addition  to  continuous  teeth 
any  other  known  type  of  double  helical 
spur  wheel  teeth.  For  instance,  stag- 
gered teeth,  Wust  type,  or  staggered 
teeth  with  narrow  gap,  as  shown  in 
Fig.  7,  can  be  produced  quite  easily  when 
preferred. 

Messrs.  Muir  &  Company,  Ltd.,  of 
Manchester,  also  make  a  range  of  special 
machines  for  double  helical  reduction 
gear.  These  machines  however,  were 
originally  designed  for  the  production  of 
reducing  gear  for  turbine-driven  steam- 
shij^s  to  obtain  the  reduction  of  speed 
from  the  turbine  to  the  propellor  shafts, 
but  there  is  no  reason  why  they  should 
not  be  used  for  other  applications  of  reduction  gear  of  large 
dimensions. 

The  machine  illustrated  in  Fig.  8  is  the  machine  principally 
used  for  turbine  reduction  gearing.  This  machine  will  cut 
wheels  from  12  ft.  diameter  down  to  pinions  5  in.  diameter. 
The  patented  features  of  the  machine  are,  first,  the  inter- 
changeable tables.  When  cutting  a  large  wheel  the  machine 
carries  a  large  table,   as  shown  in  the  photograph  ;    when 


Fig.  10. —  Another  Turbine  Ge.ar  Cutting  Machine. 

cutting  a  medium  size  wheel  this  table  is  removed  and  a 
smaller  one  substituted.  When  cutting  pinions  this  table  is 
again  removed  and  the  pinion  is  mounted  direct  in  the 
spindle  carried  in  the  bed  of  the  machine,  which  is  driven 
from  underneath.  This  construction  enables  the  upright 
always  to  be  close  uj)  against  the  work  without  any  excessive 
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overhang  of  the  hob  slide.  Another  patented  feature  of  this 
machine  is  that  it  will  produce  gears  with  any  number  of 
teeth  up  to  1  000  including  prime  numbers — without  any 
special  change  wheels.  Great  accuracy  is  required  in  the  s}iiral 
lead  of  this  type  of  gearing,  consequent  ly  tlie  machine  is  arranged 
to  produce  absolutely  the  same  angle  on  mating  wheels. 

In  shops  where  there  is  enough  large  gear  cutting  to  be 
done  to  keep  the  No.  2 size  occu])ied,  it  is  customary  to  install 
the  No.  1  size  machine,  illustrated  in  Fig.  9.  This  machine 
will  cut  pinions  from  2  in.  diameter  up  to  2  ft.  6  in.  diameter, 
and  a  width  of  face  b  ft.     This  machine  can  cope  with  all 


pinions  for  the  entire  out^iut  of  three  No.  2  machines  when 
the  latter  are  fully  occupied  ujjon  wheels.  The  hob  illustrated 
in  this  ])hotogra])h  is  Muir's  ])atent  "  all  ground  "  hob.  The 
feature  of  this  hob  is  that,  after  hardening,  the  hob  is  ground 
all  over  to  remove  whatever  distortion  may  liave  been  set  up 
in  hardening. 

The  machine  illustrated  in  Fig.  10  is  the  No.  3  size  machine 
for  dealing  with  gears  from  2ft.  Gin.  diameter  up  to  15ft. 
diameter.  The  features  of  the  No.  2  machine  already  men- 
tioned are  embodied  in  this  machine,  everytliing  merely  being 
made  much  larger  and  much  heavier. 


The   Application   of  Modern  Semi-Automatics   to 

Electrical   Manufacture. 


The  term  "  semi-automatic  lathe  "  is  probably  capable  of 
misinterpretation,  but  it  is  a  description  which  came  into  use 
to  distinguish  an  automatic  machine  which  has  to  be  fed  with 
work  after  eacli  cycle  of  operations  from  one  which,  over  a  given 


By    IIENUY    ASIITON. 

of  the  operation,  the  setting-up  time,   and  tlie  number  of 
machines  to  be  run,  and  may  be  expressed  in  a  formula  : — 

Minimum   numlier  of   pieces 

.setting-up  tiine-|-(25  per  cent)  ^  number  of  machines— 1 
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period,  is  self -feeding.  The  chucking  automatic  owes  its 
inception  to  the  requirements  of  the  textile  machinery 
manufacturers  and  its  rapid  development  is  due  to  the  growtli 
of  the  automobile  industry. 

A  Limited  Field. 

The  field  for  the  semi-automatic  is  a  limited  one,  but  where 
repetition  parts  are  required  in  quantities,  its  extended  use 
is  only  a  matter  of  time.  A  much-debated  question  is  how 
many  pieces  it  pays  to  set  up  an  automatic  machine  for. 
Like  most  general  questions,  no  general  answer  can  be  given, 
though  it  would  perhaps  be  advisable  to  analyse  the  conditions 
governing  two  particular  cases. 

Take  the  case  of  an  operator  running  three  semi-automatics, 
each  machine  having  a  cycle  time  of  20  minutes.  The  setting 
up  time  for  any  of  the  jobs  being  machined  may  be  taken 
at  four  hours'  continuous  work.  Owing  to  the  necessity  of 
feeding  the  other  two  machines,  the  setting-up  time  would 
actually  probably  occupy  five  hours.  Assuming  that  tlie 
operator  were  continualh-  engaged  on  setting  up  and  feeding, 
a  machine  once  set  up  should  run  for  at  least  10  hours  {'M 
pieces)  or  two  machines  would  require  setting  up  at  the  same 
time  and  production-would  be  greatly  reduced.  The  question  of 
minimum  number  of  pieces  is  therefore  governed  by  the  length 


average  length  of  operations 
Where  large  batches  of  machines  are  in  use  which  are  fed 
by  operators  whilst  the  setting  up  is  done  by  sj)ecial  setters-up 
entirely  employed  on  the   work,   the   minimum  number  of 
pieces  would  be  ; — 
-  .  setting-up  time  X  number  of  machines 

Minimum  number  of  pieces= . 

average  length  of  operations 

Good  Equipment  and  Efficient  Setting  Up. 

The  successful  running  of  semi-automatics  is  dependent 
absolutely  on  good  tool  equipment  and  eflicient  setting  up. 
Unless  foremen  take  a  personal  interest  in  the  machines  they 
are  certain  to  be  starved  of  equipment,  for,  in  the  average 
machine  shop,  there  is  always  a  crying  demand  for  tool 
equipment  from  every  section,  but  makeshift  equipment  is  of 
no  use  whatever  on  a  semi-automatic  machine. 

When  once  it  has  been  decided  to  machine  a  certain  part 
on  the  semi-automatic,  suitable  tool  equipment  should  be 
got  out.     The  points  to  be  watched  are  : — 

First  Operation. — (1)  Arrange  to  chuck  the  part  in  an 
absolutely  firm  grip,  every  other  consideration  to  be  subordinate 
to  this.  Economy  in  special  jaws  or  fixtures  will  lead  to 
trouble  in  the  long  run  through  parts  slipping  and  in  their 
being  wrenched  out  of  the  chuck,  resulting  in  broken  tool 
equipment. 

(2)  See  that,  whatever  happens,  the  hole  in  part  is  bored 
and  reamed  absolutely  true,  or  all  the  operation  will  be  a 
failure.  Piloted  boring  baijs  with  a  single-point  tooling 
operation  pre-^aoiis  to  reaming  are  absolutely  essential. 


Fig.  2. — Standard  Fay  Aittomatic  Lathe. 

(Front  view  with  chip  guards  removed.      14  in.  swing.      11  in  over  cross 

slide.     6  in.  feed.) 
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(3)  (Where  there  is  no  hole  in  the  part  to  be  machined,  some 
means  of  piloting  the  turret  would  well  repay  any  extra  trouble 
entailed,  and  external  piloting  should  be  a  standard  equipment 
on  all  semi-automatics.     (See  Fig.  1.) 

Second  Operation. — Many  failures  with  semi-automatics  are 
due  to  mismanagement  of  second  operations.     It  is  practically 


1_Special  Chuck  Jaw 


2  Chuck  Jaws  RStL 


Pio.  3. — EndCasing  Gripped  with  one  Special  Jaw  and  Two  Stan- 
dard Jaws  in  Three-Jaw  Chuck. 


impossible  to  chuck  dead  true  continuously  in  a  self-centring 
chuck,  though  if  great  care  is  taken,  any  error  in  concentricity 
may  be  kept  within  0-002  in.  Where  greater  accuracy  than 
this  is  necessary,  special  spigots  or  spigot  plates  should  be 
used.     There    is    a    semi-automatic    machine,    the    "  Fay " 


Spindle  Nose  Fix  ture 


3  Clamps 


Centralism^  Rm^ 


^rXk. 


Fig.  4. — Same  End  Plate  Spigoted  for  Second  Operation  ojj  Special 
Face  Plate. 

automatic,  which  finishes  work  from  an  arbor  between  centres 
and  is  worth  your  consideration  as  a  second-operatic  n  machine. 
(See  Fig.  2.) 

It  will,  no  doubt,  be  appreciated  that  the  toeling  up  of 
semi-automatics  should  be  more  complete  than  that  for 
capstan  or  turret  machines,  as  in  the  latter  the  tools  may  be 


humoured  or  nursed  by  the  operator,  whereas,  in  the  former, 
they  must  plough  through  the  work  without  fear  of  failure. 

All  broad  forming  of  rough  faces  should  be  avoided.    Special 
turret    face    slides    for    single    pointing,  though  apparently 

S-ChuckJamis 


£FiGS.  5  and  6. — Method  of  Chucking  Large  Pulley,  First  and 
Second  Operations  RESPEOTrvELY. 

cumbersome,  prove  much  more  satisfactory  in  the  long  run. 
Finish  forming  on  faces  previously  roughed  out  with 
single-point  tools  is  quite  in  order  and  saves  a  considerable 
amount  of  time. 


Fig.  7. — Herbert  No.  5  Auto  Lathe.     16  in.  Chuck. 

Detail.?  of  Setting  Up. 

In  setting  up  it  is  usually  most  convenient  to  machine  the 
first  piece  as  though  the  semi-automatic  were  a  hand-operated 
machine  with  automatic  feed,  and  not  to  attempt  to  set  the 
various  dogs  governing  the  automatic  motions  until  the 
piece   is   completely   machined.     Any  slight   mistake   which 
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might  be  mado  in  tin-  scttiiii!  of  the  dogs  cannot  then  cause 
any  damage.  Tlie  dogs  on  the  average  semi-automatic  can 
be  easily  set  in  five  minutes. 

Where  parts  have  been  machined  previously,  it  is  usual  to 
keep  a  part  previously  machined  to  assist  in  the  rough  setting 
of  the  tools  for  subsequent  settings  up.  Where  small  batclies 
of  ])arts  are  ])Ut  through,  quick  setting  U])  by  the  o])erator 
shouUl  l)e  aided  and  cn(<iiiraged  or  tlic  production  will  a])iiear 


Fill.  8. — G  A  Manl'facturino  Automatic  Chucking  and  Turning 

Machine. 


unaccountably  low.  A  well-designed  safety  clutch  is  indispens- 
able to  a  semi-automatic,  particularly  in  the  initial  stages  of 
introduction  where  the  machines  are  imperfectly  understood, 
and  where  the  correct  methods  of  tooling  up  have  not  been 
developed.  Illustrations  of  methods  of  chucking  are  given 
in  Figs.  3  to  6  and  Figs.  14  and  15  and  of  machines  in  which 
these  methods  are  employed  in  Figs.  7,  8  and  13. 


Vertical  Slide 


Turret 
Face 


\ 


I* 


Opera  ti'n<f  Roll 


a    rs 


Cross  Slide 

FiG._9. — Special  Taper  TurninoISlide  Used  for  Machining  Com- 
mutator Bushes  or  Rings. 


Semi-Automatic  v.  Other  Types. 

The  answer  to  the  question  whether  semi-automatic  machines 

will   pay   as   against   centre   lathe,   capstan   or  combination 

lathes,  depends  on  many  factors,  some  of  which  it  might  be 

well  to  analvse.     Interest,  de])reciation,  floor  space  and  over- 
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Fig.   10.— Special'Grooving  Tool  suitable  fob  Maohininq  ok 
Grooves  in^End-Shield^Be.arikgs. 
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End  Plate. 
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Motor  Casing,  , 
Made  from  Iron  Casting 
40mins. 
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Endshield. 

Made  from  Iron 
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Fig.  11. — Typical  Sample  of  Work  suitable  for  Semi-Automatio3. 
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Commutator  Bush. 

Mall.  Iron  Casting. 

ISmins. 


Commutator    Commutator  Rin^. 

Rln^.  Iron  Casting, 

M,5.Stamp;n^.  Wmlns.  p^n^^  £„^  p|g^.g 

24™"*-  Iron  Casting. 

Fig.  12. — Typical  Sasiple  of  Work  suitable  fob  SEsn-AuTOMATios. 


F  Speaking  from  years  of  experience,  the  sooner  a  manager 
or  foreman  gets  to  grips  with  the  machine,  and  its  equipment, 
the  more  quickly  are  good  results  obtained.  To  be  afraid  of 
the  machines  as  being  something  fearful  and  complicated, 
which  they  are  not,  and  to  think  the  maker's  demonstrator  can 
so  have  the  machines  that  all  will  work  happily  %vithout 
attention,  is  very  often  only  inviting  trouble. 


head  charges  are-generally  ascertainable  in  a  modern  engineer- 
ing works,  and  can  be  stated  as  a  fixed  sum  per  working  hour 
for  any  machine  installed  or  for  a  machine  whose  installation 
is  being  considered.  The  estimated  or  guaranteed  production 
per  hour  from  the  different  machines  under  consideration  can 
then  be  considered  as  against  the  fixed  charges  mentioned  above 
plus  the  direct  labour  cost  per  machine  per  hour. 
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The  main  advantage  of  the  semi-automatic  is  due  to  the 
saving  in  direct  labour  cost,  as  one  operator  can  run  two  to 
six  machines,  the  labour  cost  per  machine  being  correspondingly 
reduced.  Wlere  guaranteed  outputs  are  taken  as  a  basis,  how- 
ever, these  should  be  over  a  reasonably  long  period,  and  not 
from  stunt  performances  for  one  piece  only.  Chuclcing  time 
and  setting  up  time  should  also  be  considered,  particularly 
where  it  is  the  intention  to  put  through  small  batches  of  work. 
Semi -automatics  were  extensively  used  in  American  electrical 
engineering  shops  16  years  ago,  and  at  the  present  time,  one 
large  electrical  concern  has  close  on  500  machines  of  this  type 


Fig.  13.— FroxN't  View  or  Potter  and  Johnston  8B-Masttfactitrivg 
Automatic  Chucking  and  Turning  Machine— 24  in.  Chuck. 

in  their  difierent  works.  The  capacity  of  the  modern  chucking 
automatic  covers  a  wide  range,  from  the  smallest  parts  pro- 
duced from  castings  or  forgings  up  to  parts  36  in.  in  diameter, 
and  20  in.  in  length. 

It  is  not  possible  within  the  scope  of  this  article  to  give 
more  than  a  few  typical  examples  of  work  suitable  for  produc- 
tion on  semi-automatic  lathes,  but  these  illustrations  together 
with  others  showing  special  tools  for  groo\'ing  and  taper 
turning,  &c.,  will  no  doubt  demonstrate  the  adaptability  of 
this  type  of  machine  tool. 
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fixture 
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Fig.  14. — SHOwrNO  Speciai.  Chuck  for  Commutator  end  Shield. 


Many  motor  parts  are  very  unwieldy  from  a  chucking 
point  of  view,  but  when  once  this  difficulty  is  <!;ot  over  the 
machining  is  fairly  straightforward.  All  exampies  shown  in 
the  illusDratious  are  of  parts  actually  being  machined  on  semi- 
automatics.  Accessories  suitable  for  use  on  seiii-autoniatic 
employed  for  electrical  work  are  illustrated  in  Figs.  9  and  10, 
while  typical  samples  of  work  that  can  be  ijerformed  on  these 
machines  are  shown  in  Figs.  11  and  12. 


Guarantees  of  Production. 
Unlike  most  machine  tools  the  semi-automatic  when  once 
set  up  is  not  entirely  dependent  on  the  human  element.  The 
speeds  and  feeds  being  constant  for  any  particular  setting, 
the  production  to  be  expected  over  a  given  period  is  a  matter 
of  simple  arithmetic.  This  being  so,  it  is  possible  for  makers  of 
semi-automatics  to  give  very  accurate  guarantees  of  production 
provided  the  material  being  operated  upon  is  fairly  uniform  in 
character.  The  extensive  application  of  automatic  and 
semi-automatic  machinery  in  the  United  States  has  been  due 
to  the  high  cost  of  labour  in  that  country.     The  present  moment 


IS  Scroll  Chuck 


^  2  Chuck  Jaws 


Chuck  Jaw  Fixture 
Fig.  15. — A  Method  for  Chucking  a  Motor  Casing. 

is  favourable  for  a  similar  development  in  this  country  and 
manufacturers  would  be  well  ad^nsed  in  looking  into  the 
possibilities  of  semi-automatics. 

The  semi-automatic  has  almost  as  wide  an  application  as  the 
capstan  or  combination  lathe,  and  it  is  a  mistake  to  consider 
its  economic  use  as  being  confined  to  the  production  of  parts 
in  huge  quantities.  "Where  huge  quantities  of  the  same  stan- 
dard article  are  required,  specially  designed  machines  should 
give  equally  good  or  better  results  as  against  the  semi-auto- 
matics. Where  changes  in  design  are  of  frequent  occurrence 
or  where  large  or  moderately  large  batches  of  work  are  put 
through  the  semi-automatic  should  prove  a  paying  proposition. 


Correspondence. 


SYNTHETIC  EESINS  AND  VARNISHES. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  The  Electrical  Research  Association  is  actively  in- 
terested in  furthering  the  manufacture  and  use  of  electrical 
insulating  materials  made  from  synthetic  resins  and  varnishes, 
and  having  the  well-known  heat  resisting  characteristics  asso- 
ciated with  some  of  these  materials. 

Leading  manufacturers  and  users  of  the  raw  materials  and 
finished  products  are  already  co-operating,  and  it  is  hoped 
that  you  will  be  so  good  as  to  insert  this  letter  in  your  journal 
so  that  persons  not  already  in  touch  with  the  work  may  have 
the  opj)ortunity  of  communicating  with  the  undersigned. — 
I  am,  &c.,  E.  B.  Wedmore. 

Director  and  Secretary,  British  Eelctrical  and 
Allied  Industries  Research  Association. 

London,  May  10,  1921. 


HIGH-TENSION  SWITCHGEAR. 

TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  With  reference  to  Mr.  Coates'  criticism  of  my  book  on 
"  High-tension  Switchgear,"  the  chief  point  mentioned  is  the 
adoption  of  V.  D.  E.  standards.  As  mentioned  on  p.  2  of  the 
Primer,  the  difficulty  is  to  get  other  definite  figures.  If,  for 
instance,  the  dimensions  employed  by  any  individual  firm 
had  been  given,  these  would  have  no  ofl[icial  backing,  quite 
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apart  from  the  breach  of  confidence  involved.  The  proper 
course  wouhl  have  been  to  collect  and  tabulate  all  availal)le 
data,  and  to  tabulate  and  analy.se  the  figures  ;  but  this  would 
take  up  many  times  the  .space  available  in  the  volume  in 
question.  Perhap.s  Mr.  Coates  could  <iWo  nie  some  oflicial 
British  figures  published  before  October,  1920,  giving  clearances 
under  oil,  &c.  I  am  not  aware  of  any  dimensions  having  been 
given  by  the  I.E.E.,  B.E.S.A.,  B.O.T.,  or  other  recognised 
authority. 

With  regard  to  the  detailed  criticisms,  some  of  the  points 
seem  to  arise  from  hurried  reading  rather  than  from  any  defect 


in  the  text  itself.  For  instance,  the  use  of  horn  break  switches 
on  overhead  lines  is  specifically  mentioned,  and  it  is  only  for 
indoor  use  tliat  the  type  is  described  as  obsolete.  Other  points 
occur  owing  to  my  endeavour  to  put  both  sides  of  controversial 
points  before  the  reader,  such  as  types  of  contact,  &c. 

I  think  that  you  will  agree  with  me  that  the  question  of 
engineering  nomenclature  is  a  very  difficult  one,  but  surely 
some  of  tli(!  terms  I  have  used  are  in  more  general  use  than  the 
alternatives  given  by  Mr.  Coates. — I  am,  &c., 

Henry  E.  Poole. 

London,  N.W. 


S.K.F.  Bearinj^s  Applied  to  Electrical  Machinery: 


IT  is  impossible  in  tlie  coirsc  of  a  short  article  to  oxjilain  thoroughly 
all  tiic  advantages  that  accrue  from  the  use  of  baU  bearings 
in  electrical  machinery,  but  we  have  endeavovired  to  summarise 
the  outstanding  featvires   below,   making  special  reference  to  the 
well-known  S.K.F.   bearing,  -  manufactured  by  the  Skefko  Ball 
Hearing  C'oMP.tNY. 

In  the  first  ])lace,  the  substitution  of  S.K.F.  ball  or  roller  bearings 
for  plain  bearings  effects  great  economics  by  reducing  the  friction 
losses  to  an  absolute  minimum.  This  enables  a  mechanical  efficiency 
of  upwards  of  99  p?r  cent,  to  be  obtained,  both  under  starting  and 
rimning  conditions.  It  also  shghtly  increases  the  rating  of  the 
machine. 

Since  ball  and  roller  bearings  are  not  subject  to  appreciable 
wear  during  their  lives  the  concentricity  of  the  rotor  and  stator 


Better  Running  Conditions. 

Owing  to  the  fact  that  the  machine  only  requires  lubrication 
every  3  to  0  months  and  requires  practically  no  other  bearing 
attention,  the  use  of  ball  b^-arings  has  b?come  almost  imp'rative 
where  machines  arc  liable  to  bs  overlooked  or  neglected,  and 
entirely  so  in  the  case  of  lighting  sets,  charging  sets,  &c.,  where 
skilled  attention  is  not  usually  met  with.  Even  in  factories  and 
in  industrial  applications  this  is  of  great  importance,  as  it  reduces 
the  staff  necessary  for  caring  for  the  motors,  and  reduces  the  risk 
of  the  machines  being  out  for  repairs,  whch  are  caused  usually 
by  bearing  troubles. 

An  end  bracket  fitted  with  S.K.F.  bearings  is  protected  l)y  felt 
packing  I'ings  and  docs  not  leak  ;  the  consequence  is  that  no  trouble 
is  exijsrienced  owing  to  leakage  of  oil  on  to  the  comnuitatora  anil 
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of  an  electrical  machine  is  maintained.  This  enables  the  designer 
to  employ  a  far  smaller  air  gap  than  is  possible  with  plain  ring  oiled 
bearings.  The  advantages  of  this  in  the  ease  of  alternating  current 
machinery  are  considerable,  since  the  increased  power  factor  is 
obtained  with  induction  motors,  and  better  regulation  is  obtained 
with  generators.  Another  point  in  this  connection  is  that  in  the 
case  of  gear-driven  machines  the  liability  to  noisy  chattering 
gears  is  greatly  reduced  and  only  occurs  when  the  geais  themselves 
are  worn. 

Economies  of  Ball  Bearings. 
The  maintenance  and  lubrication  bill  for  the  machine  is  also 
greatly  reduced  (by  as  much  as  6.5  to  9(1  jxr  cent.),  and  the  deprecia- 
tion charges  are  cut  considerably  since  the  life  of  the  machine  is 
increased  by  7u  p?r  cent.,  due,  of  course,  to  the  absence  of  bearing 
trouble  and  the  fact  that  the  risk  of  the  rotor  coming  in  contact 
with  the  starter  is  ehminated.  The  cost  of  the  actual  machine,  if 
designed  for  ball  bearings,  is  in  most  cases  slightly  less  than  in  the 
case  of  plain  bearings,  as  the  bearing  brackets  are  greatly  reduced 
in  siz3  and  the  bearings  are  fitted  with  the  minimum  of  labour. 
This  is  also  of  importance  where  replacements  have  to  be  con- 
sidered, as  a  ball  bearing  can  be  replaced  (in  the  unhkely  circum- 
stance of  this  being  required)  in  a  very  much  shorter  tiiue  than  a 
plain  bearing  can  be  put  again  into  commission. 


windings,  and  its  us\ial  deteriorating  effects.  This  is  a  point  of 
great  impirtance  for  motors  running  in  places  where  there  is  the 
liability  of  explosions  or  fires,  as  one  of  the  main  causes  of  sparking 
at  the  commutator  is  done  away  with. 

Type  of  Ball  Bearings. 

S.K.F.  bearings  of  three  k'uds  are  used  generally  in  electrical 
machinery,  namely,  the  S.K.F.  self-aligning  ball  bearing ;  the 
S.K.F.  cylindrical  roller  bearing ;  and  the  S.K.F.  self-aligning 
roller  bearing.  Ball  bearings  are  recommended  for  the  majoritj' 
of  machines  where  a  steady  load  is  encountered,  and  for  practically 
all  machines  up  to  about  30  ii.p.,  having  proved  themselves  to  be 
efficient — imder  these  circumstances.  A  tyjiical  arrangement  is 
shown  in  Fig.  1,  which  shows  a  motor  mounted  on  S.K.F.  ball 
bearings.  In  this  case  a  double  thrust  bearing  is  shown  for  locating 
the  shaft  in  an  endwise  direction,  but  experience  has  proved  that 
this  is  only  necessary  in  cases  where  the  motor  is  subjected  to  heavy 
loads  in  an  endwise  direction,  as  when  driving  a  fan  ;  worm  shaft, 
&c.  The  more  usual  method  is  to  fix  the  outer  race  on  one  bearing 
in  its  housing,  thus  providing  for  the  location  of  the  shaft,  tt'here 
heavy  shock  loads  are  met  with,  as  in  the  case  of  motors  driving 
gears,  &c.,  our  recommendation  is  that  shown  in  Fig.  '1,  which 
illustrates  the  driving  end  of  th^  shaft  moimted  on  S.K.F.  cylindrical 
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roller  bearings,  and  the  other  end  on  an  extra  wide  type  baU  bearing. 
This  roller  bearing  is  capable  of  taking  a  hea^ner  load  than  its 
corresponding  haU  bearing,  and  owing  to  the  shape  of  its  outer 


Fig.  2. — A  Bearing  Aeeangement  where  Shocks  abe  Severe. 

race,  will  take  up  whip  and  deflection  of  the  shaft  without  any 
detrimental  effects.  The  shaft  is  located  in  an  endwise  direction 
by  the  extra  wide  type  baU  bearing. 


Roller  Beabings  for  Heavy  Work. 

The  S.K.r.  self-aligning  roUer  bearing  is  only  used  in  very  heavy 
applications  and  where  very  exceptional  loads  are  encoimtered. 
It  is  a  development  of  the  self-aligning  ball  bearing  and  possesses 
all  its  characteristics  with  the  added  advantage  of  being  able  to 
carry  loads  up  to  75  to  100  per  cent,  greater  than  the  corresponding 
ball  bearing.  In  electrical  machinery  its  use  is  confined  to  heavy 
generators,  rolling  mill  motors,  and,  in  some  cases,  traction  motors. 

It  is  often  thought  that  baU  bearings  are  only  used  for  small 
imits.  but  this  is  not  the  case  ;  instances  could  be  given  where  they 
have  been  applied  to  machines  up  to  1  500  kW.,  one  case  in  parti- 
cular being  that  of  a  water-wheel  generator  with  a  rotor  weighing 
44  000  lb.,  mounted  on  S.K.F.  bearings.  They  have  been  standard- 
ised on  motors  up  to,  and  above,  ^00  H.p.  on  the  Continent  and  in 
Amercia. 

The  use  of  ball  and  roller  bearings  in  electrical  engineering  is 
mainly  confined  to  motors  and  generators,  but  they  are  also  greatly 
in  favour  for  machines  such  as  electrical  drills,  hoists,  conveyors. 
&;c.,  and  have  been  used  for  the  wheels  of  transformer  tanks,  the 
spindles  of  induction  regulators,  and  in  numerous  other  applica- 
tions. 

In  general,  it  may  be  said,  that  such  bearings  can  be  apphed 
wherever  rotating  parts  require  a  bearing,  and  when  the  bearing 
is  selected  with  due  regard  to  the  conditions  under  which  it  will 
have  to  work,  it  wiU  invariably  be  foimd  to  give  satisfaction  during 
the  whole  life  of  the  machine,  and,  indeed,  will  often  be  found  to 
l)e  in  perfect  condition  when  the  machine  itself  has  to  be  scrapped.' 
The  principal  reason  of  this  reliability  is  stated  to  be  the  self- 
aUgning  feature,  which  is  in  exclusive  feature  of  S.K.F.  bearings. 
Deflections  of  shafts,  &c.,  are  taken  up  on  these  types  of  S.K.F. 
bearings  without  any  detrimental  effect.  In  fact,  it  is  claimed  that 
the  S.K.F.  seU-ahgning  ball  bearing  or  roller  bearing  will  run  as 
efficiently  when  considerably  deflected  from  its  central  position 
as  when  under  normal  conditions.  This  is  not  only  important 
where  deflection  of  the  shaft  is  concerned,  but  also  eliminates 
any  possibility  of  harm  due  to  faulty  fitting,  &c.,  when  assembUng. 


Quantity  Production  of  Insulating  Varnish. 


THE  requirements  of  the  electrical  industry  are  so  varied  that  it 
has  beenfoundnecessarytoemploy  a  number  of  different  insu- 
lating varnishes  in  order  to  obtain  the  best  material  for  insu- 
lating coils  and  treating  fibrous  materials,  and  their  large-scale 
production  calls  for  considerable  care  in  selecting  raw  material  for 
continuous  tests  during  manufacture  and  on  the  finished  product. 
The  varnishes  used  fall  naturally  into  three  main  classes,  baking  oil 
varnishes,  air-drying  oil  varnishes  and  air-drying  spirit  varnishes, 
each  type  having  its  appropriate  applications  in  the  industry. 

Baking  Oil  Varnishes. 
A  varnish  suitable  for  use  on  the  coils  of  armatures  or  any  rotating 
parts  of  electrical  machinery  must  have  gieat  flexibility,  even  after 
it  has  been  heated  for  a  long  period  at  the  operating  temperature 
of  the  machine  (about  70°  to  80°C.).  The  varnish  must' also  have 
high  dielectric  strength  and  be  capable  of  preventing  moisture  from 
penetrating  into  the  coils  and  insulating  material.  As  a  result  of 
years  of  experience  in  the  use  of  all  types  of  varnishes  it  has  been 
found  that  the  most  suitable  insulating  varnish  for  the  purpose 
outhned  above  are  those  composed  of  linseed  oil  used  in  combination 
with  certain  gums.  Linseed  oil  used  with  the  best' proportions  of 
these  gums  would  produce  a  varnish  that  would  require  a  consider- 
able period  to  dry  when  baked  at  the  usual  temperatures,  namely, 
80°  to  100°C.  The  time  of  drying  can  be  readily  accelerated  by  the 
introduction  of  one  of  the  many  dryers  used  in  the  paint  and  varnish 
industry.  In  hastening  the  drying  of  insulating  varnishes,however, 
it  is  most  essential  that  the  materials  employed  as  dryers  should  not 
affect  either  the  dielectric  strength  of  the  varnish  or  the  tendency 
of  the  varnish  to  become  brittle  after  heating  (technically  termed 
ageing).  On  account  of  their  influence  on  the  dielectric  strength, 
metallic  dryers  cannot  be  used,  and  in  order  not  to  sxwil  the  good 
ageing  properties  of  the  baking  oil  varnishes,  many  other  well-known 
types  of  dryers  are  also  prohibited.  This  renders  it  extremely 
difficult  to  obtain  a  suitable  dryer  for  an  insulating  varnish  and, 
until  recently,  most  of  the  varnishes  on  the  market  have  either 
required  an  exceptionaUy  long  time  for  baking  or  bave  had  bad 
electrical  and  bad  ageing  properties  due  to  the  employnient  of 
the  usual  dryers. 


QincK  Drying  B.vking  Oil  Varnish. 

Messrs.  Docker  Begs.,  of  Birmingham,  after  devoting  several 
years  of  research  work  to  the  requirements  of  a  first-class  insulating 
varnish  have  recently  put  on  the  market  a  range  of  baking  oil 
varnishes  in  which  special  attention  has  been  given  to  the  question 
of  obtaining  a  baking  oil  varnish  which  will  dry  in  a  reasonable  period 
and  yet  will  have  a  high  dielectric  strength  and  exceptionally  good 
ageing  properties. 

,  AiE  Drying  Oil  Varnishes. 

For  varnishing  the  coils  and  insulation  of  stationary  parts  of  elec- 
trical machinery,  the  liability  of  the  varnish  to  disintegrate  with 
vibration  after  being  heated  is  not  as  great  as  in  the  case  of  varnishes 
used  on  rotary  parts.  For  this  purpose  it  has  been  foimd  possible 
to  disi)ense  with  the  necessity  for  baking,  using  an  air-dr jing  varnish, 
and  to  accelerate  considerably  the  time  of  drying  and  yet  produce 
a  varnish  that  will  be  satisfactory  under  these  service  conditions. 
As  in  the  halving  oil  varnishes,  the  whole  secret  of  success  Ues  in  the 
proper  combination  of  the  most  suitable  oils  and  gums,  together  with 
the  selection  of  a  dryer  which  will  accelerate  the  drying  without 
interfering  with  the  dielectric  strength  or  ageing  projierties  of  the 
varnish. 

Am  Drying  Spirit  Varnishes. 

These  varnishes  consist  almost  entirely  of  gums  usually  dissolved 
in  methylated  spirit.  Although  the  dielectric  strength  is  extremely 
good,  it  is  not  as  high  as  the  dielectric  strength  of  the  oil  varnishes, 
and  due  to  the  brittle  nature  of  all  gums  these  varnishes  are  always 
liable  to  become  brittle  when  heated  continuously  at  80°C.  For 
solenoid  coils,  for  mica  building,  and  for  many  other  purposes  where 
the  varnish  is  not  subjected  to  any  bending  or  excessive  vibration, 
these  varnishes  have  proved  very  satisfactory,  and  as  they  dry  much 
more  quickly  than  any  of  the  oil  varnishes  their  use  is  to  be  re- 
commended wherever  their  characteristics  will  render  their  apphea- 
tion  suitable  for  the  purpose  intended. 

Tests  to  Determine  Suitability. 
With  a  small  sample  of  insulating  varnLsh  it  is  a  difficult  matter 
to  devise  any  tests  from  the  results  of  which  it  can  be  definitely 
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stated  that  tlio  varnish  is  suitable  for  iiae  as  an  insuhiting  variiish. 
After  oarrj'ing  out  large  nuiubers  of  tests  Messrs.  Docker  JJros.  have 
standardised  on  those  mentioned  below,  to  which  all  now  mixtures 
are  subjected  before  they  are  tried  on  a  semi -commercial  scale. 

Dielectric  Strength  Test. — In  the  past  the  dielectric  strength 
has  sometimes  been  determined  by  dipping  piece's  of  copper-foil  in 
tlio  varnish  and  afterwards  obtaining  the  breakdown  voltage  of  the 
varnish  film.  Tliis  method  was  first  used  by  Messrs.  Docker  Bros., 
but  it  has  now  been  foimd  that  far  more  consistent  results  are  ob- 
tained by  using  paper  having  a  thickness  of  0001  in.  instead  of  cop- 
p?r-foil.  These  sheets  of  pa])er  are  given  two  dips  in  the  varnish  to 
bi  tcstod,  being  drained  in  the  oppDsitc  direction  b^Hween  each  di]) 
so  as  to  produce  a  uniform  film  across  the  whole  svu'face. 

If  the  varnish  is  a  baking  varnish  it  is  baked  between  the  dips  for 
the  required  j>eriods  in  an  electrically  heated  oven,  in  which  great 
care  is  taken  to  i)ro\-ide  an  adequate  sujiply  of  hot  air  for  the  complete 
o.\idation  of  the  varnish  film.  When  dry  the  dielectric  strength 
is  ascertained  by  means  of  a  testing  transformer,  and  this  latter  test 
is  lusuallv  repeated  after  tlie  sheets  have  been  heated  for  a  number 
of  hours  at  a  temperatiu-e  of  80°C.  It  has  been  found  that  varnishes 
which  show  a  high  dielectric  strength  when  tested  immediately  after 
their  apphcation,  sometimes  depreciate  considerably  after  being 
subjected  to  the  heat  treatment  mentioned  above.  As  the  varnish 
Will  always  be  subjected  to  heat  when  used  in  electrical  apparatus, 
it  is  most  essential  that  it  should  be  judged  after  it  has  been  sub- 
jected to  some  tests  which  will  imitate  as  closely  as  possible  the  con- 
ditions likely  to  occur  in  service. 

Ageing  Test. — Pieces  of  the  varnished  paper  prejjared  for  Test  1, 
are  left  in  an  oven  at  80°C.  until  they  become  so  brittle  that  when 
b?nt  flat  upon  themselves  they  crack  and  separate  into  two  pieces. 
The  number  of  hours  required  to  accomplish  this  is  called  the  ageing 
time  of  the  varnish. 

Tests  on  Coils. — If  the  varnish  is  intended  for  use  on  coils  small 
solenoid  coils  are  dipped  into  a  sample  of  varnish,  and  the  following 
facts  ascertained : — 

(a)  Time  to  dry  at  various  temperatures. 

(6)  The  in.sulation  resistance  between  parallel  conductors  under 
various  conditions. 

(c)  The  penetration  and  internal  drying  properties  of  the  varnish. 

{(l)  The  tendency  of  the  varnish  to  produce  any  discolouration 
when  the  coils  are  subjected  to  both  heat  and  moisture. 

Manufacture  of  iKsuLATrsa  Varnishes. 

It  was  only  after  devoting  many  years  to  laborious  research  work 
on  the  lines  indicated  above  that  Messrs.  Docker  Bros,  felt  justified 
in  putting  down  plant  for  the  production  of  insulating  varnishes  in 
large  quantities.  When  once  the  foimdation  of  a  new  industry  has 
b?en  successfully  laid  on  a  scientific  basis,  the  mass  production  of 
that  commodity  becomes  not  only  a  practicable,  but  also  sound 
commercial  venture. 

In  the  manufacture  of  insulating  varnishes  it  has  been  found 
that  in  addition  to  having  the  mixtures  and  processes  accurately 
settled  by  scientific  research,  it  is  also  necessary  to  keep  a  very 
careful  check  on  all  the  raw  materials  used  in  the  manufacture  of 
these  varnishes.  Natural  oils  and  gums  vary  considerably  in 
quality,  and  unless  the  materials  used  are  specially  selected  in  accor- 
dance with  the  properties  desired,  no  consistent  results  can  be 
expected  in  the  insulating  varnish  produced  from  them. 

The  actual  manufacturing  processes  for  the  manufacture  of  insula- 
ting varnishes  are  comparatively  simple  in  principle.  The  gums  have 
to  be  heated  in  specially  adapted  pots  and  when  they  reach  what  is 
called  their  critical  temperature  the  oil  is  added.  This  mixture  is 
then  boiled  and  the  whole  thinned  down  ^rith  turpentine  or  other 
suitable  solvent.  The  addition  of  the  gums  to  the  oil  and  the  suit- 
able mixing  of  the  same  calls  for  considerable  practical  skill  and 
knowledge  on  the  part  of  the  varnish  maker,  and  in  this  comiection 
extended  experience  in  the  manufacture  of  high-class  finishing 
varnishes  has  enabled  Messrs.  Docker  Bros,  to  produce  on  a  large 
scale  insulating  varnishes  having  the  required  purity  and 
Consistency. 


Electric   Power   Supply 
South   Africa. 


in 


The  fifth  IxTERX.\TioXAi,  Exhibition  ov  Rubber,  other  Tropical 
I'roduets  and  Ailed  Industries,  of  wliieli  tlie  King  is  patron,  will  be  held 
at  the  Royal  Agricultural  Hall,  Islington,  N.,  from  June  3rd  to  June  17th. 
-\lready  40  British  and  Foreign  countries  and  over  50  associations  and 
firms  have  secured  space.  The  exhibits  iiulude  rubber-manufactured 
articles,  reclaimed  rubber,  compounding  iiis^redieuts,  macliinerj^  and 
appUances,  tropical  raw  materials,  &c.  Important  international  con- 
gresses will  be  held  and  while  the  principal  subject  for  consideration  will 
be  the  rubber  industry,  for  the  first  time  an  International  Congress  will 
discuss  matters  relating  to  other  tropical  products,  such  as  vegetable  oils 
&c.     The  Organising  Manager  is  Mr.  H.  GrevUlo  Montgomerj',  J.P. 


A  preliminary  report  on  the  general  question  of  electric  power  supply 
in  South  .\trica  has  been  prepared  by  Jlr.  ('.  H.  Meuz,  of  Messrs.  Merz  & 
.McLellan.  In  a  covering  letter  to  the  I'rime  Jlinister  it  is  pointed  out 
that  the  importance  of  developing  the  supply  of  electric  power  in  the 
LTiiiori  ari.scs  from  the  need  of  encouraging  its  existing  manufacturers 
and  attracting  new  industries  aa  rapidly  as  possible.  The  report  slwws 
that  iu  order  to  obtain  electric  power  cheaply  its  production  must  be, 
us  far  as  possiljle,  concentrated  in  large  plants,  and  the  distribution 
network  must  bo  extended  as  widely  as  possible.  The  uncertainty 
of  water  powers  and  the  abundance  and  cheapness  of  coal  point 
to  the  latter  as  the  main  source  of  power  production.  In  connection 
with  tliis  and  the  allied  problem  of  by-product  production  and  electro- 
chemical work  a  definite  scheme  of  investigation  and  research  into  the 
extent  and  nature  of  the  coals  and  iron  ore  and  other  base  mineral 
ri'sources  of  the  Union  Ls  desirable.  Being  a  preliminary  report,  no 
detailed  estimates  arc  given,  and  no  attemjjt  is  made  to  define  the  districts 
in  which  power  networks  should  first  be  established.  The  latter  will 
depend  largely  upon  railway  electrification  and  other  factors. 

Recommendations. 

The  Report  recommends  that  steps  be  immediately  taken  to^unify 
the  electrical  legislation  of  the  Union  and  to  set  up  a  controlling  authority 
with  power  to  lay  certain  standards  for  all  future  work.  The  system  of 
control  should  be  sufficiently  ela-stic  to  take  advantage  of  different 
forms  of  enterprise  and  various  sources  of  power,  so  as  to  permit  the 
most  rapid  development  to  take  place.  Three  reasons  are  given  for 
the  urgency  of  the  question  :  (1)  Power  su])ply  should  be  dealt  with 
immediately  the  eleetrificatiou  of  the  railways  has  been  decided  upon, 
as  considerable  economies  would  result  from  the  two  schemes  being 
midertaken  simultaneously ;  (2)  a  definite  policy  and  a  technically 
sound  system  should  be  adopted  before  industrial  development  proceeds 
further,  as  vested  interests  and  other  obstacles  will  thus  be  avoided  : 
(3)  the  existing  generating  stations  at  Cape  Town,  Durban  and  else- 
where are  in  urgent  need  of  extmsions,  whioh  cm  be  most  economically 
made  in  relation  to  a  general  scheme  of  power  supply  and  railway 
electrification. 

Indtjstriai,  Future  or  the  Union. 

The  Report  points  out  that  South  Africa  possesses  most  of  the  re- 
quirements needed  for  developing  manufactures  ;  it  has  wonderful 
natural  resources,  a  splendid  climate  and  both  internal  and  external 
markets  for  its  goods.  Apart  from  precious  minerals,  the  quantity 
and  variety  of  raw  materials  in  the  countrj'  are  remarkable,  but  the 
most  important  are  coal  and  iron.  The  amount  of  iron  ore  is  almost 
unhmited,  and  there  arc  considerable  supplies  of  high-class  hematite 
ores.  Deposits  of  coal  exceed  .56  000' million  tons;  the  cost  of  pro- 
duction is  low  and  the  calorific  value  of  the  Natal  coals  high.  In 
addition  to  coal  and  iron,  there  are  considerable  quantities  of  tin,  copper, 
asbestos,  conmdum  and  lead.  In  1918  there  were  5  907  factories, 
compared  with  3  973  in  1914,  employing  133  783  hands  andJwithTan 
output  valued  at  62  millions  steriing.  The  total  value  of  engineering 
products  from  South  African  works  has  already  reached  nearly 
£10  000  000.  The  products  include  steel  shoes  and  dies  for  mine  batteries, 
locomotive  wheels,  cast  steel  pistons,  sugar  mill  rollers,  farm  imple- 
ments, &c.  Although  for  some  years  to  come  the  bulk  of  the  plant 
for  the  railways,  mines,  irrigation  and  electricity  works  will  probably 
have  to  bo  imported  the  estabUshment  of  such  undertakings  always 
leads  to  the  starting  of  subsidiary  industries  to  supply  their  require- 
ments. It  is  pointed  out  that  a  cheap  supply  of  jjower,  and  especially 
of  electric  power,  not  only  assists  the  development  of  existing  industries, 
but  also  causes  new  classes  of  industry  to  spring  up.  There  is  no  reason 
wh}-,  given  cheap  electric  power,  electro-chemical  industries,  including 
the  manufacture  of  fertilisers  and  other  chemicals,  as  well  as  the  products 
of  the  electric  furnace,  should  not  flourish  in  South  Africa.  .After  dealing 
with  the  important  subject  of  the  recoverj'  of  by-products  in  the  dis- 
tillation of  coal  it  is  stated  that  the  cost  of  living  in  South  Africa  has 
risen  less  than  in  most  large  countries  since  1914,  and  is  now  probably 
not  much  higher  than  in  any  other  big  manufacturing  country. 
Power  Production  and  Distribution. 

In  deahng  with  the  increasing  dependence  of  industry  lipon  power, 
Mr.  Merz  points  out  that  in  the  United  States  the  amount  of  power 
employed  and  the  output  per  worker  is  probably  higher  than  in  any 
other  country,  being  about  double  that  in  C4reat  Britain.  The  best 
way  to  raise  wages  is  to  use  more  power,  and  thereby  increase  output, 
and  these  considerations  will  apply  to  the  special  labour  conditions  in 
South  -Africa.  The  spread  of  electric  power  has  been  due  as  much  to 
its  adaptability  as-to  the  ease  with  which  it  can  be  transmitted.  Electric 
driving  is  becoming  more  or  less  general  in  modem  factories,  and  95  per 
cent,  of  the  munition  factyries  erected  in  England  during  the  war  were 
electrically  equipped.  There  is  a  Umit  to  the  distance  over  which 
electric  power  can  be  economically  transmitted,  but  it  is  being  so  trans- 
mitted over  200  miles  at  pressures  up  to  150  000  V.  The  economics 
effected  from  concentrating  power  production  and  from  the  use  of  large 
turbo-generators  are  clearly  shown,  and  it  is  pointed  out  that  electric 
power  is  being  produced  in  the  large  Rand  generating  stations  at  from 
one-quarter  to  one-tliird  of  the  cost  in  the  average  small  local  plant. 
Not  only  in  the  generation  but  also  in  the  transmission  and  distribution 
of  power  economies  can  be  effected,  and  by  means  of  a  wide  network 
of  mains  advantage  may  also  be  taken  of  utiUsing  waste  power  and 
water  power. 
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Demands  fok  Electric  Power. 

Three  main  reasons  are  given  for  developing  the  supply  of  electric 
power  in  South  Africa  on  broader  lines  and  extending  electric  mains 
on  a  larger  scale  than  is  possible  under  existing  legislative  conditions, 
viz.,  (1)  In  order  to  furnish  bulk  supplies  to  existing  public  and  private 
undertakings  in  place  of  extending  tlieir  present  plants,  thus  reducing 
the  cost  of  electric  power  to  consumers  and  inducing  others  to  adopt 
it ;  (2)  to  meet  a  much  greater  demand  arising  from  the  future  need  of 
industries,  especially  coal  and  iron  ;  and  (3)  the  need  for  attracting  and 
developing  entirely  new  industries,  especially  electro -chemical  ones, 
including  the  production  of  fertilisers,   the  reKnement  of  steel,  &c. 

A  list  of  the  existing  undertakings  is  given  in  an  appendix,  but  most  of 
them'are  too  small  to  produce  power  efficiently,  and  many  are  in  need  of 
extensions  postponed  owing  to  the  war.  If  instead  of  spending  further 
capital  on  comparatively  small  units  of  plant  they  could  put  down  much 
larger  units  or  obtain  bulk  supplies  from  a  larger  undertaking  economy 
of  capital  and  operating  costs  would  in  many  cases  result,  profits  would 
be  increased,  and  the  price  of  current  could  be  reduced.  Already  in  the 
neighbourhood  of  Cape  Town  a  number  of  the  smaller  stations  have  been 
shut  down  in  favour  of  a  bulk  supply  from  the  main  municipal  station, 
and  on  the  Rand  several  municijialities  obtain  their  current  in  bulk  from 
the  Power  Company.  Taking  a  bulk  supply  need  not  interfere  with 
the  business  of  an  undertaking  ;  it  merely  substitutes  the  wholesale 
purchase  of  electric  current  for  the  purchase  of  fuel  and  generating 
machinery.  It  is  also  pointed  out  that  many  industries,  such  as  collieries, 
cotton,  oil,  paper  and  others,  would  use  power  if  a  cheaper  supply  were 
available. 

Existing    Legislation. 

.\fter  setting  out  the  legislation  governing  electricity  supply  in  the 
Cape  Province,  the  Orange  Free  State,  Natal  and  the  Transvaal,  it  is 
mentioned  that  under  the  Transvaal  Power  Act,  1910,  which  constituted 
the  Power  Undertakings  Board,  no  bodies  in  the  Transvaal  but  munici- 
palities were  allowed  to  establish  electrical  undertakings  exceeding 
20  000  000  units  a  year  output  unless  specially  sanctioned  by  the  Minister. 
This  Act  lays  down  the  duties  of  licensees,  and  undertakings  can  be  pur- 
chased after  37  years  on  payment  of  the  fair  value.  The  most  important 
licence  under  the  Act  is  that  granted  in  1910  to  the  Victoria  Falls  and 
Transvaal  Power  Co.,  but  a  separate  licence  was  also  granted  to  the 
affiliated  Rand  Mines  Power  Supply  Co. 

Excepting  the  four  or  five  largest  undertakings  the  total  capacity  of  the 
generating  plant  of  the  remaining  70  to  80  undertakings  in  South  Africa 
is  under  40  000  kW,  or  about  equivalent  to  the  capacity  of  two  large 
modern  turbo-generators.  Fortunately,  the  electrical  and  industrial 
development  is  at  an  early  stage,  and  advantage  can  be  taken  of  the  ex- 
perience of  Great  Britain  and  other  countries  to  avoid  their  mistakes  in 
initiating  a  new  policy.  Except  the  Rand,  Cape  Town  and  Durban  no 
very  large  areas  are  covered  by  electric  supply  undertakings.  The  time 
therefore  seems  opportune  for  laying  down  on  broad  lines  a  progressive 
policy  sufficiently  flexible  to  encourage  progress  and  conservative 
enough  to  protect  the  interests  of  existing  undertakings,  the  consumer 
and  the  general  public.  If  this  is  done  with  a  view  to  having  a  compre- 
hensive system  of  power  supply  throughout  the  industrial  and  more 
populous  districts  of  South  Africa,  the  first  essentials  are  uniformity  of 
type  of  current  and  frequency  and  standard  voltage  for  transmission 
and,  eventually,  for  distribution.  A  frequency  of  50  cycles  is  suitable 
for  general  purjioses  and  should  be  standardised  and  steps  should  be 
taken  gradually  to  standardise  distribution  pressures  also.  Some  details 
are  given  of  the  municipal  undertakings  at  Cape  Town,  Durban,  Johannes- 
burg and  Pretoria,  as  well  as  the  Rand  stations,  and  some  suggestions 
are  made  as  to  the  alterations  and  extensions  required  to  make  them 
fit  into  a  general  power  scheme  for  the  Union. 

Policy  to  eb  Abopted. 

In  the  jjortion  of  the  Rejjort  devoted  to  the  consideration  of  the  policy 
to  be  adopted  a  sketch  is  given  of  the  methods  adopted  in  CJreat  Britain 
and  other  countries.  In  a  new  country  like  South  Africa,  while  there  will 
be  cases  where  the  State  may  have  to  do  things  because  other  people 
will  not,  and  many  cases  where  municipalities  can  well  do  them,  it  is 
certain  that  neither  of  these  bodies  can  or  ought  to  attempt  to  deal  with 
the  whole  question  of  the  generation,  distribution  and  supply  of  elec- 
tricity. If  private  enterprise  is  also  to  be  used,  as  it  must  if  the  country 
is  to  be  rapidly  developed,  it  is  essential  to  give  it  security  of  tenure  and 
the  opportunity  of  making  adequate  profits,  so  that  the  necessary  capital 
may  be  raised.  It  is  equally  necessary  to  protect  the  community  by 
reasonable  though  not  meticulous  control  of  the  capitalisation  of  the 
undertakings  and  the  prices  charged,  and  recent  developments  in  Great 
Britain,  France,  Germany,  Sweden  and  America  are    cited  in  support. 

Mr.  Merz  states  that  his  firm's  experience  leads  him  to  suggest  that 
the  generation  of  power,  apart  from  its  distribution,  should  in  future  be 
subject  to  more  central  control  than  in  the  past.  This  does  not  necessarily 
involve  government  purchase  or  operation  of  power  stations,  but  in  any 
arrangement  there  should  be  complete  freedom  for  the  development  of 
new  industries,  e.g.,  elertro-chemical  works  and  by-prC'duct  industries, 
which  can  be  carried  out  more  successfully  by  i)rivate  enterprise. 

In  connection  with  the  transmission  system,  as  with  generation,  each 
case  should  be  considered  on  its  merits  as  it  arises,  and  thus  make  provision 
for  meeting  local  conditions.  The  distribution  system  should,  as  far  as 
possible,  be  left  to  private  enterprise  and  local  municipal  bodies. 

Legislation    Required. 

One  of  the  first  steps  to  be  taken  should  be  the  passing  of  a  general  Act 

unifying  and  regulating  the  present  supply  of  electric  power  and  the 

establishment  of  new  undertakings.     The  Act  should  apply  to  the  whole 

Union  and  should  cover  the  powers  granted  to  undertakers  as   regards 


their  relations  with  the  general  public  and  the  consumer ;  also  powers 
to  co-operate  to  issue_  capital,  to  regulate  conditions  of  supply,  tariffs, 
standards  of  pressure,  frequency,  &c. 

The  districts  to  be  first  dealt  with  will  depend  upon  the  decision  as  to 
railway  electrification  and  the  arrangements  to  be  made  with  the  existing 
undertakings..  It  is  also  suggested  that  the  State  should  take  the  initia- 
tive in  the  establishment  of  means  of  research  in  connection  with  the 
various  processes  intimately  associated  with  the  production  and  use 
of  electricity,  such  as  a  survey  of  the  existing  natural  resources,  testing 
the  various  classes  of  coal  and  iron,  &c.  In  conclusion,  reasons  are  given 
why  the  subject  should  be  dealt  with  without  further  delay. 

In  a  number  of  appendices  statistics  are  given  of  the  mineral  and  coal 
resources,  the  progress  of  manufactures,  the  present  use  of  jjower  and  its 
cost  in  various  industries,  the  existing  electricity  and  tramway  under- 
takings of  South  Africa,  together  with  the  text  of  the  British  Elec- 
tricity Supply  Act,  1919,  &c. 


Women   in   Lead   Works. 


The  Home  Secretary  recently  prepared  draft  Orders  in  pursuance 
of  the  powers  conferred  on  him  by  the  Women  and  Yoimg  Persons 
(Employment  in  Lead  Processes)  Act,  1920,  Sec.  2  of  which  forbids 
the  employment  of  women  and  young  persons  in  any  process  involving 
the  use  of  lead  compounds  if  dust  or  fume  from  a  lead  compoimd  is 
I^roduced  in  the  process  or  the  persons  emjjloyed  are  liable  to  be  splashed 
with  a  lead  compound,  unless  the  regulations  set  out  in  the  Section  are 
complied  with.  The.se  regulations  include  the  following  require- 
ments : — 

(6)  The  persons  employed  must  undergo  the  prescribed  medical 
examination  at  the  prescribed  intervals,  and  the  prescribed  record  must 
be  kept  with  respect  to  their  health  ; 

(e)  Such  suitable  cloakroom,  messroom  and  washing  accommodation 
as  may  be  prescribed  shall  be  provided  for  the  use  of  the  persons  em- 
ploj'cd. 

The  first  two  Ordei-s  jirescribe  respectively  the  periodic  medical 
examination  required  under  paragraph  (i),  and  the  cloakroom,  mess- 
room  and  washing  accommodation  to  be  jirovided  under  paragraph  (f). 
They  are  based  on  the  requirements  in  existing  regulations  and  orders 
for  other  processes. 

The  third  Order,  which  is  made  under  Sec.  6  of  the  Act,  declares 
what  is  a  lead  compound  for  the  purposes  of  the  Act  and  prescribes 
the  method  of  ascertaining  whether  any  compound  is  a  lead  compound 
within  the  definition. 


Le^al  Intelligence. 

An  Apprenticeship  Dispute. 

At  the  Sutton  Police  Courti  on  the  12th  inst.,  Mr.  E.  E.  Newbald, 
electrical  engineer,  applied  for  the  cancellation  of  the  apprenticeship 
deeds  of  three  of  his  apprentices.  On  applying  for  the  summons, 
Mr.  Newbald  explained  that  the  boys  were  employed  on  tenns  of  appren- 
ticeship for  five  years.  After  two  years  had  expired,  the  Electrical 
Trade  Union,  thinking  that  boys  were  not  sufficiently  paid,  demanded 
that  their  wages  should  be  increased  to  31s.  per  week  in  the  case  of  boys 
under  18,  and  to  39s.  in  the  case  of  those  over  18,  threatening  the  master 
that,  unless  he  paid  the  increase,  his  men  and  boys  would  be  called  out. 
He  declined  to  pay,  his  employees  came  out.  and  he  was  further  threat- 
ened that,  in  the  event  of  his  getting  any  work  done,  the  Union  would 
prevent  the  local  supply  company  (the  South  Metropolitan  Electric 
Tramways  &  Lighting  Company)  from  connecting  up  any  house  at  which 
he  did  work.  In  those  circumstances,  he  gave  notice  to  the  boys  to 
return  to  work,  but  they  had  not  done  so. 

As  the  result  of  a  conference  between  the  parties  it  was  arranged  that 
the  indentures  of  the  three  youths  should  be  transferred  by  Mr.  Newbald 
to  some  other  employer.  It  was  felt  by  the  Union  and  Mr.  Newbald 
that  it  was  better  they  should  go  to  some  other  employer.  In  order  that 
there  might  be  no  reflection  upon  the  apprentices,  Mr.  Newbald  would  pay 
their  wages  for  a  period,  not  exceeding  one  month,  until  the  indentures 
were  transferred.  The  Union  were  using  their  best  efforts  to  find 
another  employer  to  take  them.  The  apprentices  were  to  be  put  upon 
pre-war  indentures  and  they  would  receive,  in  addition  to  pre-war  wages 
the  war  increase  given  by  the  various  orders  of  the  Industrial  Court  and 
the  Committee  of  Production,  about  which  there  was  no  dispute.  The 
result  of  that  would  be  some  increase  of  wages  to  the  apprentices.  The 
figure  which  would  have  been  paid  if  the  agreement  had  been  reached 
earlier  would  be  fixed  and  half  the  difference  would  be  paid  to  the  appren- 
tices. The  men  in  the  employment  of  Mr.  Newbald  would  return  and 
all  hostile  acts  on  either  side  would  cease. 

The  magistrates  allowed  the  summons  to  be  withdrawn  on  the  con- 
ditions stated. 


The  Conference  on  Wages  between  the  Engineering  Employers' 
Federation  and  the  Trade  Unions  connected  with  the  engineering  trades 
has  broken  down.  The  men  declined  to  accept  the  employers'  proposals 
on  the  ground  that  they  were  too  drastic,  and  they  asked  the  employers 
to  agree  to  arbitration.  This  the  employers  refused,  and  the  men 
may  now  request  the  Minister  of  Labour  to  put  into  operation  his  powers 
under  the  Industrial  Courts  Act, 
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Electricity  Supply. 

rill'  L"iljnii  Coiimil  of  C'iikadle and  Gati.ky  luis  applied  for  a  Special 
ilifl,-i-  to  enable  it  to  purchase  and  distribute  electricity  in  its  district. 

Lymk  REiiis  Qjrpordtiou  has  cnt<-i-ed  a  pnivisional  agreement  for  the 
purchase  of  the  undertaking  of  the  local  electric  light  and  power  company 
on  Oct.  1  next. 

The  Worksop  Urban  Council,  which  ha.s  enlen-d  into  an  arrangement 
for  a  bulk  supply  of  electricity  from  the  Manton  Colliery  in  preference 
to  extending  its  generating  jilant.  haslet  contracts  amounting  to  £23  96G 
for  a  transmission  cable,  n\ains  extensions,  &c. 

Avi.E.sBiitv  Corporation  has  applied  for  a  loan  of  £27  f)32  for  the 
installation  of  new  plant  at  the  electricity  works.  A  grant  of  t:!7ll  has 
been  made  to  the  borough  electrical  engineer  (Mr.  \V.  A.  TunibuU)  for 
work  done  in  connection  with  the  extension  of  the  electric  sujiply  under- 
taking. 

As  Paic.ntox  Urban  Council  will  shortly  be  able  to  exercise  the  option 
lo  purchase  the  undertaking  of  the  Paignton  lOlcctric'  Light  and  Tower 
Company,  a  sub-committee  has  been  apjiointcd  to  consider  the  que.stiou. 
At  Xewton"  Abdot  there  is  al.so  a  movement  in  favour  of  the  acquisition 
of  the  electricity  undertaking  by  the  Urban  Council. 

An   agreement   was   recently  entered   into   between   the   War  Office 

and  Aldershot  Urban  Council  for  a  supply  of  electric  current  in  bulk 

..to  the  town  from  the  Camp  generating  station.     The  arrangement  will 

obviate  outlay  of  £2-1000  or  £25  000  on  extensions  of   plant   at  the 

electricity  works  of  the  Council. 

Though  AocRixcTOX  Coimcil  has  now  obtained  the  terms  upon  wliich 
Hlaekburn  Corporation  will  supply  electricity  in  bulk,  it  has  been 
decided  to  urge  the  Electricity  Commissioners  to  sanction  the  proposal 
granted  to  extend  the  Accrington  generating  station  as  the  conditions 
are  not  considered  sufficiently  attractive. 

At  the  last  meeting  of  the  Lincoln-  City  Council  it  was  agreed  to  with- 
draw the  application  to  the  lilectricity  Commissioners  for  sanction  to 
l>orrow  the  sum  of  £{52  H'>  for  further  contracts  in  connection  with  the 
electricity  scheme  witli  a  view  to  another  aj)plication  being  made  at  a 
later  date  for  sanction  to  borrow  an  increased  amount. 

Despite  the  stix'nuous  opposition  of  some  obstructionists  the  Newark 
Corporation  has  decided  to  proceed  with  the  electric  supply  scheme 
prepared  by  Mr.  C.  H.  U'ordingham,  particvdars  of  which  we  gave  in  a 
recent  issue.  A  Special  Order  is  to  be  a])plied  for  and  a  site  for  a  gener- 
ating station  has  been  provisionally  acquired. 

The  COST  of  the  Electkicity  Commissihn  for  the  period  from  the  23rd 
January,  1020,  the  date  when  the  Commi.ssion  was  established,  to  31st 
March,  1021,  amounted  to  £39  9IHI.  This  sum  covers  advances  by  the 
Treasury  and  interest,  and  the  whole  amount  is  repayable  under  Sec.  29 
(2)  of  the  Electricity  (Supply)  Act,  1919. 

At  Torquay'  Corporation  meeting  last  week  a  recommendation  to 
reduce  the  charge  for  electric  current  for  cooking  and  heating  to  2d. 
jicr  unit  was  referred  back.  It  is  proposed  to  ask  .Mr.  E.  T.  Ruthven 
-Murray  to  ad\ise  the  Council  as  to  the  possibility  of  installing 
steam-raising  plant  on  the  present  site  of  the  electricity  station.  One 
of  the  econoniiscrs  is  to  be  renewed  at  a  cost  of  £1  2.50. 

The  surveyor  of  the  CoxsETT  Urban  Council  (Mr.  Fred  Hargreavee) 
reported  last  week  that  the  Cleveland  and  Durham  Electric  Company 
were  under  agreement  to  supply  free  current  for  21  years  from  1911,  tor 
lighting  the  town,  up  to  1  008  000  units.  During  the  eight  years 
ending  April  last,  the  Council  had  consumed  181  301  units  only,  while 
during  the  season  just  closed  they  had  used  44  000  units.  They  had 
therefore  OlOtiOO  units  available,  which  on  last  season's  basis  of 
consumption  would  be  sufficient  to  light  the  district  for  21  years  yet. 

An  example  of  the  confusion  arising  out  of  tlie  contrary  decisions  of 
the  National  and  District  .Joint  IJoards  was  given  at  the  meeting 
of  the  Swansea  Electricity  Committee  last  week,  when  a  letter  was 
readfrom  the  secretary  of  the  District  .Joint  Board  containing  a  resolution 
recommending  that  the  constituent  bodies  should  reduce  the  salaries 
in  the  area  to  corre'S])ond  with  the  fall  in  the  cost  of  living.  The 
chairman  (Aid.  Sinclair)  said  that  was  a  ca.se' in  which  the  District 
Board  was  in  disagreement  with  the  National  Board,  who  claimed  there 
should  be  no  revision.  They  in  Swansea  followed  the  District  Board's 
schedule,  and  the  reduction  in  Swansea  came  into  operation  on  April  1. 
A  letter  was  read  from  the  Electrical  Power  Engineei's'  Association 
protesting  against  the  reduction  of  salaries. 

To  celebrate  the  starting  up  of  a  new  5  000  kW  -Metro politan-VickcrS 
turbo-alternator  at  the  Frederick-road  Station  of  Salford  Corporation 
on  the  9th  inst.  a  dinner  was  given  in  the  evening  at  the  Town  Hall,  the 
chairman  of  the  Electricity  Committee  (Councillor  Billingt(m)  presiding. 
Among  those  present  were  the  Lord  Mayor  of  Manchester  (.Aid.  Ivay), 
and  the  Mayors  of  Salford  and  Eccles.  Councillor  Hillingtfln,  responding 
to  the  toast  of  the  evening,  gave  an  outline  of  the  history  of  the  electricity 
undertaking,  and  referred  to  its  increasing  pi-osperity  since  1900,  but  said 
their  profits  had  not  grown  by  charging  higher  jirices.  This  year, 
although  the  prices  of  current  were  10  per  cent,  below  those  in  the  sur- 
rounding area,  they  made  a  record  profit  of  nearly  £27  000.  They  ex- 
pected to  increase  their  profits  greatly  by  the  new  generating  station. 
Ho  attributed  the  success  of  the  undertaking  very  largely  to  the  borough 
electrical  engineer,  Mr.  J.  A.  Robertson. 

The  CoriKiration  electricity  department  made  a  profit  of  £27  000 
in  the  past  year,  or  £4  000  more  than  in  the  preceding  year.  It  is 
proposed  to  place  £15  000  to  rate  relief  and  the  remainder  to  the  re- 
newals fund. 


In  a  rvport  by  the  engineer  and  manager  of  the  Redditcii  Electricity 
Department  (.Mr.  R.  N.  Mayne)  a  deficit  of  £5  385  is  anticipated  in  the 
ensuing  luUf-yi^ar.  The  Clerk  also  re-ported  to  the  Urban  Council  that 
the  £3  000  jirovided  for  in  the  pre'vious  half-year's  estimate,  for  re- 
l)aymerit  of  principal  on  extension  accounts  Nos.  1  and  2,  had  not  been 
l)aid,  and  that  (including  unprescnted  cheques  amounting  to  £2  370) 
the  bank  overdraft  on  the  revenue  account  was  £8  032.  The  district 
auditor  declined  to  allow  the  susjjension  account,  amounting  to  £fi  1557,  to 
be  continued,  and  had  ordered  the  account  to  be  transferred  to  the 
revenue  account.  The  consequence  was,  taken  in  conjunction  with  the 
heavy  i-xpenditure  on  fuel  and  stores,  increased  wages  and  salaries, 
whicii  had  been  enforced  upon  the  Council,  and  the  necessity  of  providing 
for  the  re])ayment  of  extensicju  loans  to  date,  liabilities  had  arisen  of 
£17  ()51.  Tins  could  only  be  met  out  of  the  rates,  and  by  increased 
charges  for  current  if  sanctioned  by  the  Electricity  (Commissioners. 

.\fter  a  hmg  discussion  it  was  decided  to  include  in  the  estimate  of  the 
general  district  rate  a  sum  equal  to  2s.  (id.  in  the  pound,  in  aid  of  the 
undertaking  flnring  the  half-year. 

.\t  the  meeting  of  Barn.slky  Corjioration  last  week  the  chairman  of 
the  Electricity  and  Lighting  Committee  (Councillor  Foulstone)  rc])orted 
that  for  the  past  year  therei  was  a  jjrofit  of  £4  205  on  the  electricity  under- 
taking after  meeting  expenses  and  providing  £10  489  for  instalment  o£ 
principal  and  interest,  sinking  fund  and  bank  interest.  There  were  123 
new  consumers,  making  a  total  of  1  t)02.  Five  high-ten.sion  sub-stations 
had  been  comi)ltcd,  making  11  in  all,  and  five  more  were  in  course  of 
election.  The  change  over  of  several  consumers  from  D.C.  to  A.C.  had 
reduced  their  conversion  losses.  The  units  sold  amounted  to  3  503  000, 
or  40  per  cent,  increase,  and  revenue  rose  from  £33  000  to  £48  ()00,  or 
43  per  cent.,  by  far  the  greatest  advance  in  any  one  year.  Their  coal 
consumption  of  3-98  lb.  per  unit  generated  was  the  lowest  on  their  records, 
and  that  was  due  to  new  machinery.  In  1012  the  average  price  of  coal 
was  Os.  3d.  ])cr  ton,  so  that  for  the"  year  just  closed  coal,  which  was  one 
of  their  greatest  items  of  expenditure,  had  increased  425  per  cent,  since 
1912.  By  the  small  saving  of,  say,  4  oz.  of  coal  per  unit  generated,  they 
had  saved  519  tons,  which  (at  32s!  9d.  per  ton)  amounted  to  £850.  Since 
1914  wages  had  increased  about  180  per  cent.,  and  other  items,  such  as 
rents,  rates,  taxes,  insurance  and  interest  by  quite  100  per  cent.  In 
view  of  those  increases  the  wonder  was  that  electricity  could  be  sold  at 
double  the  pre-war  prices.  The  Committee  intended  as  soon  as  iiossible 
to  give  the  consumers  of  electricity  the  advantage  of  any  decrease  in 
the  cost  of  production. 

The  Hammersmitu  (London)  Borough  Council  recently  decided  to 
"  discontinue  its  association  with  any  and  all  of  the  several  -foint  In- 
dustrial ('ouncils  concerned  with  conditions  of  employment  and  rates 
of  ii'niuncration  for  the  several  sections  of  the  Council's  staff-and  em- 
ployees." In  a  letter  of  protest  to  the  Town  Clerk  the  Executive 
Coiincil  of  the  Electrical  Power  Engineers'  .\ssoci.\tiox  express 
regret  "at  the  retrograde  and  ill-advised  step"  taken  by  the  Council, 
as  only  in  so  far  as  agreements  arrived  at  by  the  regularly  constituted 
machinery  in  the  industry  are  honoured,  can  there  be  any  reasonable 
possibility  of  industrial  peace  being  maintained.  The  Borough  Council 
is  reminded  that  the  effect  of  Whitley  Councils  in  the  electricity  supply 
industry  has  undoubtedly  been  to  effect  a  diminution  in  the  number  of 
dispute's,  and  as  more  experience  is  acquired,  these  good  results  will 
become  more  apparent.  The  inevitable  outcome  of  a  secession  such  as 
the  Council  contemplates  must  be  to  cause  moral  damage  to  the  whole 
scheme,  and  will  tend  to  bring  about  the  return  of  the  chaotic  con- 
ditions which  existed  before-  the  war.  The  fact  that  up  to  the  pre.sent 
Whitley  Councils  have  been  concerned  with  the  question  of  wages 
has  been  inevitable  under  the  circumstances  ;  but  it  is  the  desire  and 
intention  of  the  E.P.E.A.  that  Whitley  Councils  in  the  supply  industry 
should  devote  their  attention  to  larger  questions,  such  as  the  efficiency 
of  the  industry  as  a  whole,  and  that  they  should  be  a  means  whereby 
those  engaged' in  it  should  make  their  de'Snite  contribution  to  its  more 
efficient  administration.  The  breaking  up  of  the  Councils  by  such 
action  as  the  Borough  Council  proposes  to  take  will  effectively  prevent 
this,  to  the  grave  detriment  of  the  industry.  It  is,  therefore,  hoiwd 
that  the  matter  will  be  given  favourable  reconsideration. 

Electric  Traction. 

The  Salford  Tramways  Committee  report  a  profit  of  £17  000  on  the 
past  year's  working  of  the  Corporation  tramways,  and  of  this  sum  £10  000 
is  to"  be  placed  to  renewals  account,  and  the  balance  (£7  000)  will  be 
ai)plied  to  the  relief  of  the  rates. 

The  Darwen  Tramways  Department  made  anet  profit  of  £1025  18s.  8d. 
during  the  past  year.  The  total  revenue  was  £29  384  against  £27  961 ; 
the  passengers  carried  were  4  302  404,  against  4  106  196.  On  the 
renewal  of  the  track  £5  287  was  sjwnt. 

Edinburgh  Corporation  has  approved  recommendations  of  the 
Tramway  Committee  that  certain  portions  of  the  work  in  connection 
with  the"  electrification  of  the  Pilrig  to  Liberton  section  of  the  cable 
system  be  executed  by  the  Tramways  Department,  and  that  the  section 
between  Goldenacre  and  Leith-street  be  electrified. 

On  Saturday  about  SCO  men,  who  were  employed  at  the  Greekwich 
power  station  of  the  London  County  Councii.,  struck  work  on  account 
of  the  use  of  foreign  Coal.  Volunteer  labour  was  obtained  and  the  tram- 
way cars  were  kept  running.  Later  a  party  of  naval  ratings  arrived 
and  took  over  the  duty  of  maintaining  powder  for  the  tramways.  Tho 
executive  conmiittee  of  the  tramways  section  of  the  Vehicle  Workers' 
Union  are  taking  a  billot  of  their  members  in  London  on  the  question 
of  a  strike. 
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Imperial  and  Foreign  Notes. 

According  to  a  telegram  from  Melbourne  the  partial  electrification 
OF  THE  SnBURBAN  RAILWAYS  has  proved  a  marked  financial  success 
and  a  saving  of  £191  000  per  annum  will  be  effected. 

The  construction  of  the  new  Sydney  City  Railway,  wliich  was  com- 
menced in  1916  and  suspended  in  1918,  wiU  be  shortly  resumed.  The 
present  central  Sydney  railway  station  is  a  mile  from  the  business  portion 
of  the  city.  The  existing  suburban  railways  are  to  be  electrified  and 
extended  to  and  around  the  city,  and  the  Milson's  Point-Homsby  railway, 
now  terminating  on  the  north  side  of  the  harbour,  will  be  carried  over 
the  harbour  by  the  North  Shore  bridge  (which  will  have  a  clear  span  of 
1  600  ft.)  and  connected  to  the  city  loop  at  Wynyard-square.  The  city 
railway  will  be  partly  in  tunnels,  partly  on  the  surface  and  partly  on 
viaducts.  It  is  calculated  that  the  new  central  station  for  suburban 
electric  trains  only  -nail  have  a  capacity  of  210  trains  per  hour.  The 
estimated  cost  of  the  railway  works,  exclusive  of  the  harbour  bridge,  is 
£3  750  000. 

The  "  Industrial  Australian  &  Mining  Standard  "  states  that  there  is 
considerable  activity  in  towns  in  the  northern  portion  of  New  South 
Wales  in  regard  to  obtaining  electricity  supiily.  Casino  Council  is 
consulting  with  Mr.  Bradshaw  on  the  subject,  and  the  cost  of  the  pro- 
posed works  is  estimated  at  £16  000.  Ballina  Council  wishes  the  Pro- 
vincial Electric  Supply  Company  to  extend  its  system  or  sell  it  to  the 
Council.  Mr.  Wm.  Corin  states  that  energy  could  be  obtained  from  the 
ICiUen's  Waterfalls  for  generating  current  for  Ballina.  Lismore  Council 
is  adopting  electric  street  Lighting,  and  contemplates  extending  the  supply 
to  private  consumers.  Mr.  I.  W.  Bridger  has  prepared  a  report  for 
Tintcnbar  Shire  Council  on  the  feasibility  of  utilising  water  power  for 
generating  electrical  energy  for  use  in  the  district.  Murwillumbah 
Municipality  intends  to  increase  its  generating  plant  by  installing  a 
150  kW  set  and  proposes  to  borrow  £16  000  for  this  purpose. 

At  a  recent  meeting  of  Sydney  Council  Mr.  Forbes  McKay,  the  elec- 
trical engineer,  recommended  the  purchase  of  a  site  for  a  new  power 
house.  He  stated  that  it  would  be  necessary  to  have  at  least  one  gen- 
erating set  in  operation  by  1925.  It  was  suggested  that  the  matter  should 
be  postponed  until  the  Council  had  decided  on  the  question  of  the 
purchase  of  a  coal  mine,  but  Mr.  McKay  said  the  plant  would  be  re- 
quired urgently  whether  a  coal  mine  were  purchased  or  not.  The  matter 
was  postponed  to  a  special  meeting.  With  reference  to  the  proj)osal  to 
have  a  16  000  KW  turbo-alternator  made  in  Australia,  it  was  reported 
that  Mort's  Dock  &  Engineering  Company  had  intimated  that,  owing 
to  the  pressure  of  work  on  hand  and  the  scarcity  of  suitable  skilled  labour, 
it  would  be  at  least  18  months  before  they  would  be  in  a  position  to  con- 
sider the  Council's  requirements.  Messrs.  L.  Hinks  &  Company  were 
prepared  to  carry  out  the  whole  of  the  boiler-house  equipment,  but  were 
not  able  at  present  to  quote  for  the  turbo-alteniator.  It  should  however 
be  pointed  out  that  in  July,  1920,  the  English  Electric  Company,  of 
Australia,  were  informed  by  the  Council  that  its  next  order  for  main 
generating  plant  would  be  placed  with  that  company. 

It  is  reported  that  the  concession  recently  given  to  Marconi's  Wireless 
Telegraph  Company  for  operating  the  Peru%'ian  wireless  and  land 
LINE  TELEGRAPH  SERVICES  for  25  yeais  has  been  made  the  subject  of 
representations  by  the  United  States  Government. 

Institution  Notes. 

Supporters  of  the  Engineers'  Clfb,  in  London,  arc  urgently  invited 
to  attend  the  general  meetmg  wliich  is  to  be  held  at  the  Hotel  Cecil 
on  Thursday,  June  2,  at  2.30  p.m. 

The  Institution  offices  were  moved  from  Albemarle-street  to  its 
own  building  on  Victoria  Embankment  on  Tuesday  last.  May  17.  AU 
communications  to  the  Institution  should  therefore  now  be  sent  to 
Savoy-place,  Victoria  Embankment,  London,  W.C.2.  The  telephone 
number  will  continue  to  be  Gerrard  764  and  the  telegraphic  address 
Voltampere,  Phone,   London. 

At  the  second  annual  meeting  of  the  Warrington  Electrical 
Society  last  week  the  hon.  treasurer  (Mr.  H.  Rogers)  presented  the 
accounts.  The  average  attendance  at  the  meetings  throughout  the 
year  was  22,  whereas  the  total  membership  was  79.  The  officials  were 
reappointed  as  follows  :  Chairman,  Mr.  F.  V.  L.  Matliias  ;  vice-chairman, 
Mr.  Smith  ;  hon.  treasurer,  Mr.  H.  Rogers  ;  hon.  secretary,  Mr.  J.  B. 
Robertson.  The  Council  include  Messrs.  Brooking,  Seymore,  Baird 
Senior,  Leggatt,  Sykes,  Bishop  and  Barton. 

At  the  annual  general  meeting  of  The  Institution  of  Civil  En- 
gineers held  on  the  26th  AprO,  the  following  officers  for  1921-22  were 
elected  : — 

President  :  Mr.  W.  B.  Worthington  ;  Vice-Presidents :  Dr.  W.  H. 
Maw,  Mr.  Charles  L.  Morgan,  C.B.E.,  Mr.  Basil  Mott,  C.B.,  Sir  William 
H.  Ellis,  C.B.E.,  D.  Eng  ;  Other  Members  of  Council :  Dr.  C.  C.  Car- 
penter, C.B.E.,  Mr.  G.  M.  Clark,  M.A.  (South  Africa),  Dr.  P.  C.  Cowan, 
Colonel  R.  E.  B.  Crompton,  C.B.,  R.E.  (T.),  Mr.  Maurice  Deacon,  Sir  Archi- 
bald Denny,  Bart.,  Mr.  W.  W.  Grierson,  C.B.E.,  Sir  Robert  A.  Hadfield, 
Bart.,  D.Sc,  D.Met.,  F.R.S..  Mr.  Kenneth  P.  Hawksley,  Sir  Brodie  H. 
Henderson,  K.C.M.G.,  C.B.,  Mr.  E.  P.  HiU,  Mr.  G.  W.  Humphreys,  C.B.E., 
Mr.  Summers  Hunter,  C.B.E.,  Mr.  H.  G.  Kellev,  Mr.  C.  R".  S.  Kirk- 
patrick,  Mr.  F.  W.  MacLean,  Mr.  H.  H.  G.  Mitchell,  O.B.E.,  Engr.  Vice- 
Admiral  Sir  Henry  J.  Oram,  K.C.B.,  F.R.S.,  Mr.  Frederick  Palmer, 
C.I.E.,  Mr.  George"  Richards,  F.C.H.,  B.A.,  Captam  H.  Riall  Sankey, 
O.B.,  C.B.E.,  R.E.  (ret.).  Sir  .lohn  F.  C.  Snell,  Mr.  W.  A.  P.  Tait,  Mr. 
E.  F.  C.  Trench,  C.B.E.,  H.A..  Prof.  W.  H.  Warren,  LL.D.,  Sir  Alfred  F. 
Yarrow,  Bart. 


Miscellaneous. 

The  open  competitive  examination  for  assistant  examiners  in  the 
Patent  Office  will  begin  on  Tuesday,  July  26,  instead  of  on  July  12, 
1921,  as  originally  aimounced,  and  will  last  until  July  30.  Candidates 
must  bs  between  20  and  25  years. 

We  regret  to  record  the  death  of  Mr.  E.  F.  Vesey  Knox,  K.C,  a 
leading  member  of  the  Parliamentary  Bar.  During  his  career  he 
appeared  before  Parliamentary  Committees  and  the  Light  Railway 
Commissioners  in  connection  with  many  electricity  supply  and  electric 
traction  schemes. 

A  magnetic  storm  of  exceptional  severity  was  experienced  on 
Saturday  evening  last  causing  considerable  disturbance  of  telegraph 
and  telephone  instniments  throughout  the  world.  In  the  United  States 
practically  all  telegraphic  communication  was  internipted  for  over  an 
hour,  and  in  Sweden  many  wires  were  short-circuited,  wliile  at  the 
Karlstad  telephone  exchange  a  fire  was  caused  which  destroyed  the 
exchange.  The  disturbance  was  also  felt  in  Australia.  France,  Italy 
and  other  countries.  Mr.  N.  Carlton,  President  of  t  e  Western  Union 
Telegraph  Company,  states  that  the  damage  done  may  necessitate  the 
lifting  of  some  of  the  transatlantic  cables  for  repairs. 

On  Monday,  May  9,  the  Royal  Commission  on  Awards  to  Inventors 
concluded  the  hearing  of  the  application  of  Messrs.  G.  H.  Nash  (chief 
engineer  and  a  director  of  the  Western  Electric  Company),  E.  R.  G. 
Penny,  R.  A.  Mack  and  B.  B.  Grace  for  an  award  in  respect  of  the 
user  by  the  Admiralty  of  hydrophone  equipment  devised  by  them 
and  incorporating  the  Nash  "Fish." 

A  report  of  the  arguments  and  evidence  in  support  of  the  claim 
appeared  in  our  issues  of  April  22  and  May  6.  Further  e^'idence  was 
given  by  Admiralty  witnesses  in  opposition  to  the  scheme,  and,  at  the 
conclusion,  Counsel  for  the  respective  parties  addressed  the  Commission. 
The  Commissioners  reserved  their  decision. 

The  connection  of  golf  with  the  electrical  industry  does  not  at  firet  sight 
seem  very  close.  Nevertheless,  there  are  such  things  as  Engineering 
Golfing  Societies,  and  we  know'of  a  good  many  pleasant  hours  having 
been  spent  on  golf  courses  during  such  functions  as  I.M.E.A.  Conventions. 
A  little  booklet  containing  the  Revised  Rules  of  Golf,  and  issued  by 
the  Royal  Insurance  Company,  is  not,  therefore,  unlikely  to  be  of  interest 
to  certain  readers  of  The  Electrician.  A  useful  feature  is  an  inset 
showing  the  difference  between  the  old  rules  and  the  new,  together  with 
a  few  facts  relating  to  the  rubber-cored  ball  and  the  controversy  on  the 
limitation  of  the  sizes  and  weight  of  the  ball.  A  copy  of  this  booklet 
will  be  forwarded  to  any  of  our  readers  who  care  to  apply  to  the  head 
office  or  any  of  the  branches  of  the  Royal  Insurance  Company.  Ltd. 

Seventy  delegates  attended  a  special  conference  of  the  Electbical 
Trades  Union  at  Blackpool  this  week.  Mr.  J.  W.  Ball,  of  Slanchester, 
the  president,  occupied  the  chair.  The  meetings  were  private.  Follow- 
ing the  presidential  address,  the  conference  approved  of  the  principle  of 
amalgamating  with  other  trades  unions. 

It  was  also  decided  to  instruct  the  Executive  Council  to  open  negotia- 
tions at  once  with  the  employers  with  a  view  to  securing  a  settlement  of 
the  wages  dispute.  The  Executive  met  on  Tuesday  and  agreed  to  take 
the  necessary  steps  to  fulfil  the  instructions  of  the  conference.  We 
learn  that  about  50  per  cent,  of  the  men  employed  by  membei'S  of  the 
Masters' Association  aro  out,  and  non-association  firms  have  also  issued 
notices  of  reductions  in  wages. 

An  unofficial  conference  of  the  secretaries  of  the  various  International 
Standardisation  Organisations  was  recently  held  in  London  under 
the  presidency  of  Sir  Archibald  Denny,  Bart.,  the  Chairman  of  the  British 
Engineering  Standards  Association.  Those  present  included  : — Dr.  P. 
G.  Agnew,  Mr.  A.  Eriksen,  Mr.  E.  Hijmans,  Mr.  J.  R.  Durley,  M.G. 
Gerard,  M.  Zollinger  and  Mr.  C.  le  Maistre. 

The  object  of  the  conference  was  the  exchange  of  ideas  with  a  view  to 
the  establishment  of  closer  relationship,  and  we  are  glad  to  hear  that 
from  this  point  of  view  it  was  eminently  successful.  Each  secretary 
gave  a  brief  report  of  the  general  organisation  of  the  work  in  his  own 
country,  the  methods  adopted  in  arriving  at  the  standards  and  the 
principles  followed  to  ensure  their  adoption  when  issued.  One  point 
which  arose  from  the  information  thus  brought  to  light  was  that 
industrial  standardisation  to  be  really  useful  must  be  obtained  through 
a  process  of  unifying  the  needs  of  the  industry  rather  than  by 
attempting  to  set  up  an  ideal. 

The  Prevention  of  Strikes  is  a  most  desirable  object  from  every 
point  of  view,  and  any  m?thod  of  attaining  industrial  peace  is. worthy  of 
C3n5ide ration.  In  this  aonnsotion  the  plan  adopted  by  an  American  firm 
is  worthy  of  attention.  In  welcoming  the  delegation  of  American  and 
Canadian  dry  goods  merchants  to  Walsall  last  week,  Mr.  JohnC.  SH.iNN0N, 
head  of  a  large  wholesale  clothing  factory,  explained  how  he  had  succeeded 
in  preventing  strikes  for  the  past  eight  years.  "  The  whole  secret  of 
solving  the  labour  trouble,"  he  said,  "  is  that  business  men  must  treat 
their  employees  as  human  beings,  and  not  as  mere  machines."  Whitley 
Councils  did  not  provide  the  right  means,  because  they  mixed  capital 
with  labour  in  discussion.  He  had  come  to  the  conclusion  that  respon- 
sible people  must  not  be  mixed  with  the  operatives,  and  he  devised  three 
boards — a  board  of  directors,  responsible  for  the  policy  of  the  firm  and 
for  expending  money  ;  an  advisory  board,  consisting  of  the  heads  of 
departments  ;  and  a  production  board,  drawn  from  the  practical  side  of 
the  workrooms.  There  were  also  nine  conciliation  boards,  in  which  every 
class  of  labour  was  represented.  On  the  receipt  of  any  large  order  there 
was  mutual  consultation,  and  no  attempt  was  made  to  hide  prices  or 
profits. 
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Catalogues,  Price  Lasts,  &c. 

Tlio  Lanston  Monotype  Corporatiorr,  Ltd.,  43.  Vettpr-laiic.  E.G.  4, 
have  issued  a  cat«lo);ue  coiitaiiiin);  pnrtkulai-si  df  the  Kadbokk  Head, 
which  is  iiianufaitui-ed  by  .Messra.  Lawson  &  Company,  New  York. 
It  is  ilainied  that  the  radbore  head  is  the  only  tool  attachment  which 
borx'S  a  square  hole  in  one  operation,  out  of  solid  material,  without 
previous  preparation  or  subsequent  finishing. 

The  Electrical  Appar.vtus  fojirANY,  Ltd.,  have  recently  issued 
leaflet  H.2!),  which  contains  an  illustrated  description,  with  prices,  vi 
their  new  Float  Switcuf.s.  Of  mica  .steel  construction,  they  have  a 
quick  make  and  break  action  ;  they  are  used  for  the  automatic  control 
of  electrically-driven  jiunips,  and  are  of  sullieiently  robust  construction 
to  be  capable  of  starting  and  stopping  the  motor  direct  in  the  case  of 
small  motors,  instead  of  in  conjunction  with  autouiatic  startera.  To 
enable  this  to  be  done,  the  float  switches  are  standardised  for  a  single, 
double  or  triple-iHjlc  operation. 

A  nicely  printed  and  well  illustrated  Bulletin  (No.  'J),  dealing  with  the 
design  and  constructicm  of  tlicirROTAitYOONVKHTKR.s,  has  been  issued  by 
the  (Ienkkal  Electric  Company.  Ltd.  Tlii.s  is  the  second  edition  of 
the  tiulletin, wWch  describes  briefly  but  lucidly  the  present  position  of 
the  iiitary  converter.  It  is  divided  into  live  main  scctionfi,  devoted  to 
general  principles,  voltage  regulation,  starting  and  sjTichronising, 
design  and  rotary  converter  sub-stations.  In  view  of  the  increasing 
importance  of  converting  plant  in  electricity  supjily  the  technical  in- 
formation, diagrams  and  other  particulars  given  of  Ci.E.O.  rotary  con- 
verters should  prove  very  useful  to  engineers  in  charge  of  or  who  con- 
template using  such  plant. 

Two  new  lists,  containing  particulars  of  some  new  designs  of  hy- 
DRAULio  incinNERY,  have  been  issued  by  Messi-s.  Holllngs  &  Guest, 
Ltd.,  Birmingham.  Li.st  A  112  gives  prices  and  details  of  hydraulic 
and  hand  screw  pi-esscs  fr)r  extracting  oil,  copra.  &c.,  and  pumps  for 
working  same.  In  List  A  IK!  there  are  illustrated  particulars  with  prices 
of  hydraulic  forging  and  flanging  presses,  rivetters,  &c.  Among  the 
machines  shown  is  a  powerful  hydraulic  press  for  joggling  ship  frames 
and  plates  and  for  bending,  straightening  and  general  use  in  shipyards, 
constructional  works,  waggon  and  railway  yards,  &c.  There  are  also 
an  hydraulii'  ])ress  for  pressing  wheel  rims  and  for  forging  end  flanging 
work,  and  a  double  acting  press  with  horizontal  and  vertical  rams  for 
flanging,  bending,  &c.  Li  the  latter  the  work  is  held  in  suitable  dies  by 
the  verti<al  ram  and  the  horizontal  ram  applies  the  necessary  pressure 
for  the  work.  Fi.xed  and  portable  hydraulic  rivetting  machines,  various 
types  of  hydraulic  power  jiumps  and  accumulators  are  likewise  described 

Bnsiness  Items,  &c. 

The  address  of  Messi>i.  K.  C.  .Xiti.eby  &  Company,  Ltd.,  is  now  70, 
Victoria-street,  Westminster,  ti.W.I. 

Henry  Murray  Watkinson  and  Charles  Sutherland,  trading  as  the 
Grassexdale  Motor  Company,  automobile  and  electrical  engineers 
and  dealei-s.  25,  Aigburth-road,  CJrassendale,  have  dissolved  partnersliip. 
Debts  by  Jlr.  Watkinson. 

It  is  announced  that  telegrams  i-or  Russia  (including  Russia-in- 
Asia  as  far  east  as  Lake  Baikal)  are  now  fonvardcd  over  the  Anolo- 
RussiAX  cable,  between  Peterhead  and  Alexandrov.ik,  in  Northern 
Russia.  The  Russian  Administration  has  notified  that,  owing  to  con- 
gestion and  other  difficulties  on  certain  lines,  telegrams  can  only  be 
accepted  at  the  sender's  risk.  Telegrams  can  also  be  forwarded  under 
the  same  conditions  by  the  Great  Northern  Company's  route  via  Libau 
(Latvia). 

Messrs.  Saltern.-;.  Ltd..  of  Parkstone.  Dorset,  have  made  an  arrange- 
ment with  Mr.  Percy  Pit.man,  M.I.M.E..  for  the  manufacture  and  sale  of 
power  generating  water  turbines  of  all  descriptions  and  their  accessories. 
At  present  considerable  attention  is  being  paid  to  water  power  develop- 
ment, owing  to  the  increasing  cost  of  and  difhculty  in  getting  coal  or  oil 
for  generating  purposes,  and  wherever  possible  turbines  will  be  used  as 
prime  movers.  The  turbines  will  continue  to  be  manufactured  under 
the  supervision  of  5Ir.  Pitman,  who  has  had  a  long  experience  in  the 
design  and  installation  of  hydraulic  plants. 

Personal  and  Appointments. 

Mr.  E.  D.  Woottex.  electrical  engineer,  of  AbertiUerj',  has  been  ap- 
pointed engineer  and  manager  of  the  Malvern  gaa  &  electricity  under- 
takings. ' 

The  King  has  been  pleased  to  approve  of  a  Peerage  being  conferred 
upon  the  Right  Hon.  A.  H.  Illingworth,  M.P.,  on  his  r«iring  from  the 
office  of  Postmaster-General. 

The  following  appointments  have  been  made  at  Manchester  Uni- 
VER.SITY  :  .A.s.sistant  l^ecturers  in  Physics,  Mr.  J.  C.  M.  Brentano,  D.Sc. 
and  Mr.  H.  Ix)wrv,  B.Sc.  ;  Assistant  ]>ecturer  in  Metallurgv,  Mr.  Hugh 
O'Neill.  B.Met. 

Mr.  H.  E.  BLAiy,  assistant  managing  director  of  the  Underground 
Electric  Railway's  Company  of  London,  has  left  on  a  visit  to  Toronto 
to  report  on  transport  problems  in  that  city.  Subsequently  he  will  visit 
New  York,  Chicago,  Detroit  and  other  American  cities  in  order  to  study 
transport  methods. 

Bankruptcies   and    Lianidations. 

A  Receiving  Order  has  been  made  against  Samuel  Horace  Dougherty, 
trading  as  the  Mersey  Electrical  Co.,  lOli,  Kensington,  Liverpool. 

Claims  against  Wm.  Hy.  Pease,  electrical  engineer,  lately  trading  at 
Royal  Hotel  Shops,  Scarborough,  and  19  and  20,  Baxter-gate,  Doncaster, 
are  to  be  sent  by  June  I  to  Mr.  L.  J.  Clegg,  14,  Figtree-Iane,  Sheffield. 


T«^nders  Invited  and  Accepted. 

Aldbusiiot  L^rban  Council  want  tenders  by  Jlay  24  for  supply  and 
installation  of  about  three  miles  of  6  (K)0  volt  tbree-phasa  cable.  Par- 
ticulars from  the  Electrical  Engineer. 

WiMBLKnoN  Corporation  require  tenders  by  noon.  May  25,  for  the 
supply  and  erection  of  h.t.  substation  s^vitcbgear.  Specifications,  &e., 
from  the  Electrical  Engineer.  « 

Belfast  Tramway  Committee  want  tenders  by  May  27  for  the  recon- 
struction of  about  1 1  miles  of  single  track.  Specifications,  &c.,  .'rom  the 
General  Manager. 

DoNCASTKP.  Corporation  require  tenders  by  May  23  for  doubling  the 
tramway  route  from  Cleveland- street  to  Balby  Bridge.  Specifications, 
&c.,  from  the  Borough  Engineer. 

Edinburgh  Corporation  requires  tenders  by  May  26  for  e.h.t.  and  l.t. 
switchgear  for  sub-statiOns.  Specification  (No.  29)  from  .Sir  Alexander 
Kennedy,   17,  Victoria-street,  Westminster,  S.W.I. 

Plymouth  Gas  Committee  requires  tenders  by  May  26  for  works  in- 
cluding the  supply  and  erection  of  an  electrically-driven  push-plate 
conveyor.  Specifications,  &c.,  from  Mr.  Isaac  Carr,  M.Inst.C.E.,  Fam- 
borough,  Widnes. 

St.  Helens  Corporation  require  tenders  by  May  25  for  relaying  about 
4  000  lineal  yards  of  tramway  jiermancnt  way,  the  supply  of  (iO  cwt. 
of  fish  bolts,  1  500  tie  bars  and  2  000  bands.  Specifications  from  the 
Borough  Engineer. 

The  Borough  Council  of  KiNo  William's  Town  (S.  Africa)  invites 
tenders  for  steam-driven  electrical  generating  machinerj-,  boilers, 
switchgear  and  cable.  Specifications  from  Messrs.  Dyer  &  Dyer,  17, 
Aldermanburj^  London,  E.C.2,  to  whom  tenders  by  June  25. 

The  Uruguayan  Ministrj-  of  Public  Works  invite  tenders  for  three 
electric  gantry  cranes  and  a  "  Temperlcy  "-type  aerial  transporter  for 
the  port  of  Paysandu.  Tenders  (in  Spanish)  by  June  28.  A  translation 
of  the  specification  may  bo  seen  at  the  Department  of  Overseas  Trade. 
The  Department  of  Sanitary  Wokks,  Buenos  Aiees,  requires 
tenders  (by  June  13)  for  the  supply  and  erection  of  electric  batteries  and 
lighting  plant  at  Mar  del  Plata.  Local  representation  is  essential. 
Specification  at  the  Department  of  Overseas  Trade. 

It  is  notified  that  the  date  on  which  all  tenders  for  the  supply  uf 
plant  and  material  for  the  electrification  of  the  Cape  Town-Simosstown 
&  Durban-Pietermaritzburg  Railway'  lines  has  been  extended  to 
noon,  July  5.  Tenders  to  the  High  Commissioner  for  the  Union  of 
South  Africa,  Trafalgar-square,  London,  W.C. 

The  Victorian  Government  Railway  Commissioners  invite  tenders 
for  the  supply  and  deliver}'  of  .50  oil -immersed  single-phase  track  and 
signal  transformers  for  power  signalling  (contract  No.  33  901).  Tenders 
to  the  Commissioners,  Spencer-street,  Melbourne,  by  June  15.  Speci- 
fications may  be  consulted  at  the  Department  of  Overseas  Trade. 

Antwerp  Municipal  Council  invite  tenders  for  the  supply  of  Ih.500 
metres  of  double  and  5  000  metres  of  quadruple  conductor  armoured  pajjcr 
insulated  telegraphic  cable.  Tenders  (with  deposit  of  2  000  francs) 
by  midday  May  27  to  Le  Bourgmestre  d"  An  vers.  Hotel  de  Ville,  Anvei-s. 
Specification  (in  French)  may  be  consulted  at  the  Department  of  Overseas 
Trade,  35,  Old  Queen -street",  S.W.I.  , 

The  National  Board  of  Sanitary  Works,  Buenos  Aires,  invite  tenders 
by  June  3)  for  the  supply  and  erection  of  plant  for  a  new  generating 
station,  including  three  375  n.p.  four-cycle  Diesel  engines  (to  run  on  crude 
l>etroleum)  and  three  three-phase  alternators,  each  of  250  kW,  2  200  V 
between  phases,  50  cycles  and  power  factor  of  0-8.  Conditions,  &c.  (in 
Spanish)  at  Department  of  Ovei-seas  Trade,  35,  Old  Queen-street,  S.W.I. 
The  New  Zealand  Public  Works  Department  invite  tenders  for 
the  supply  and  delivery  at  Lyttelton  of  two  50-kVA,  two  100-kVA 
and  two  200-kVA  condensers,  in  connection  with  the  Lake  Coleridge 
electric  power  supply  scheme  (Section  116) ;  and  also  for  10  single-phase 
oil  transformers  for  the  Waikatopowerscheme  for  converting  three-phase 
current  at  50  cycles,  the  voltage  ratio  being  50  000/11  000.  Tenders  by 
June  28  to  the  Secretary  of  Public  Works,  Tenders  Board,  Wellington. 
Specifications  may  be  seen  at  35,  Old  Queen-street,  S.W.I. 

The  Victorian  Government  Railways  Department  invite  tenders 
for  the  supply  and  delivery  of  a  lifting  magnet  and  motor  generator  with 
control  apparatus  (Contract  No.  34  072),  machines  (including  lathes, 
drills,  &c.)  (No.  34  028),  an  industrial  storage  battery  truck  and  battery 
charging  equipment  (No.  Si  070),  varnish  and  compound  for  impreg- 
nating plant  (No.  34  084),  copper  rod  (10  ton  1^  in.  and  10  ton  1 1^  in.), 
&c.  Tenders  to  the  Victorian  Railway  Commissioners,  Spencer-street, 
Melbourne,  by  June  22,  in  the  case  of  the  first  two  items,  and  by  June  29 
in  the  case  of  the  remainder.  Deposit  of  half  per  cent,  of  total  amount 
of  offer  required,  and  local  representation.  Si)ecifications  may  be  con- 
sulted at  the  Dcjjartment  of  Overseas  Trade. 


Barnsley  Corporation  has  accepted  the  Western  Electric  Company's 
tender  for  h.t.  and  l.t.  cables  at  £5  821. 

Ilford  Urban  Council  has  accepted  the  tender  of  the  Hackbridge 
Cable  Company  for  the  supply  of  cable  and  that  of  Hadfields,  Ltd.,  for 
tramway  crossings,  points  and  tongues. 

Glasgow  Corporation  has  placed  an  order  with  the  British  Insu- 
lated &  Helsby  Cables,  Ltd.,  for  the  supply  of  wire  and  copper 
bonds  for  the  tramways  department  and  with  Fergusou-Pailin,  Ltd., 
for  switchboards  for  Buchanan-street  and  C'adogan-street  sub-station  at 
£7  444. 
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Patent  Record. 


APPLICATIONS  FOR  PATENTS. 

October  19,  1920. 
29  461  Shannon.     Portable  electric  lamps. 
29  473  Smith.     Electrical  fittings. 

29  479  Pattison  (Dectograph  Products  Corporation).    Telephone  switch  separators. 
29S15  EcKERSLEY  &  RoUND.     Means  lor  generating  high-trequency  oscillations 
29  527  Ten  Bosch.     Wall  plugs.     (23  7- 19.  Holland.) 
29  529  Ransomes  Sims  &  Jefferies  &  Mossay.    Electriclocom'otive cranes 
29  530  Oliver.    Testing  electric  ignition.  I 

29  540  Maina  &  PiLATUS.     Manufacture  of  stator  and  rotor  laminations 
29  552  AYMARr.    Electrically-operated  horns. 

October  20.  1920. 
29  600  Booth  *,  Wilmot.     Mechanism  for  providing  feed  holes' in  telegraph  perforating 

instruments. 
29  608  BoLTSHAusER  h  CosKopHAS  Warke  A.  G.    Electric  pocket  lamps 
29  646  Sperry  Syroscope  Co.     Relay  transmitters.     (20/10. 19.  U.S.) 
29  649  Payne.     Hydro-electric  apparatus. 
29  658  Oliver.     Electric  resistances. 
29  668  Metropolitan-Vickers    Electrical    Co.     Interruption    devices    for    electric 

circuits.    (6  11,19,  U.S.) 

.       October  21.  1920. 
29  703  Midland  Electric  Mfo.  Co.  &  Sutherland.    Switches  and  fuses. 
29  707  Automatic  Telephone  Mfg.  Co.  &  Savin.     Telephone  systems. 
29731  Automatic  Telephone  Mfg.  Co.    Measured  telephone  service  systems.  (13/12;19, 

29  733  Felstead.     Terminals  for  electric  coils. 

29  780  Smalley.     Electric  furnaces.     (21/10/19,  U.S.) 

29  783  Fletcher.     Secondary  cell  containers. 

29  844  Oldham.    Switches. 

October  22,  1920. 
29  851  Padmore.    Plug  and  socket-like  connectors  for  electric  leads 
29  852  Padmore.     Electric  heaters  fur  kettles.  &c. 
29  856  WiNGROVE  &  Rogers.     Controllers  for  electric  vehicles. 
29  901  Baer.     Electric  water-heater. 
29  931  Ges.fur  Drahtlose  Telegraphic.    High-power  coiWuctors  for  transmitting 

high-frequency  oscillations.     (1,12/19.  Germany.) 
29957  Lant.    Sending  devices  for  radio-telegraph  stations.     (23/1019,  France.) 
29  962  Morshead  &  Selvey.    Cooling  electrical  machines. 

October  23.  1920. 

29  988  Browne.     Self-contained  electric  time-pieces.  ^ 

30  002  Hadwen  &  Willis.     Drop  electric  lamps. 

30  024  Earle  &  Kluijtmans.     Electric  heating  apparatus. 
30  025  Amberton.     Switches,  relays,  contractors.  &c. 
30  028  Pearce.     Protecting  a.c.  systems  and  apparatus. 
30  051  GsAF.    Switches.     (26,1/20,  Germany.) 

October  25,  1920. 
30  074  Lubbock.     Electric  coupling. 

30  109  Bouteille.     Circuit  closing  and  breaking  devices.     (26''10'19.  France.) 
30  121  McKemzis.      (Holland  Westinghouse  Power  Signal  Co.  &  Pearse.)     Relays. 
30  122  Thomas.     Electro-pneumatic  breaking  apparatus.    (2;4/21,  U.S.) 
30  133  iGRANic  Electric  Co.  &  Yereer.     Relays. 
30 135  Metropolitan    Vickers    Electrical    Co.    &    Miller.     Electrically    driven 

planers,  &c. 
30  148  Schmierer.       Luminous     electric     discharge     tubes     for     illumina'ed 

(25'10,i9,  Germany.) 
30  156  Ropinson.     Magnetic  circuit  of  motors  and  dynamos. 
30  167  Richardson.     Electric  flame  projector. 

October  26,  1920. 
30  193  Richards.    Electro-magnetic  signalling  device  for  automobiles,  &c. 
30216    Bethenod.      Electric  installations  for  automobiles.    (21 /10'19,  France.) 
30  227  Gross.     Electric  generator. 
30  230  Stancliff.     Actuating  switches  from  a  distance. 
30  231   Bark  &  Strand.     Transmitting  and  receiving  instruments. 
30  265  A.C.  Cuffing  &  Welding  Co.  &SMOUT.     Electrode-holders  for  welding. 
30  267  Chloride  Electrical  Storage  Co.  &  Dean.    Secondary  batteries. 
30  278  North.     Magneto-electric  machines. 

30  287  Hausen-Ellehammer.     Wind-jJower  electric  generating  plant. 
30  290  S,  G.  Brown.     Cable  telegraphy. 
30  292  Landau  &  Levy.     X-ray  plates. 
30  301  Eccles.    Three- electrode  thermionic  vacuum  tubes. 
30  305  Ges.     fur      Drahtlose     Telegraphic.    Wireless     telephone     transmitters. 

(11/11/19,  Germany.) 
30  306  Ges.fur  Drahtlose  Telegraphic.    Telephony  and  telegraphy  by  high-frequency 

currents  and  transformers.    .(2/12/19,  Germany.) 
30  307  Ges.  fur  Drahtlose  Telegraphic.     High-frequency  interrupters.    (7/11 '19, 
Germany.) 

October  27,  1920. 

Davenport.    Telephones. 

B.T.-H.  Ck3.  (G.E.  Co.).     Electric  motor  control. 

Durando.     Electric  cooking  vessels.     (20/11/19.  Italy.) 

DuBiLlER  Condenser  Co.     High-potential  condensers.    (7/3/19,  U.S.) 

Thor  Electric  Safety  Lamp  Co.  &  Stretton.    Locks  for  miners'  lamps,  &c. 

Wiasd.     Electric  machines. 

Lounge  &  Smith.     Electric  means  of  preventing  theft  of  motor  vehicles. 

Lounge  &  Smith.    Sv/itches. 


30313 
30389 
30  409 
30410 
30  413 
30  425 
30  433 
30  434 

October  28,  1920. 
30  458  Page.    Long-range  electric  switch. 
30465  Grossi.     Electro-magnetic  control  mechanism. 
30  473  VoGEL.    Automatic  switches. 
30504  SociETiE     Independante    de    Telecraphie    sans    Fil.  ■  Vacuum    tubes. 

(28/10'19,  France.) 
30  529  Dikitrievitch.     Submarine  cable  signalling. 
30  534  Boorne.     Electrode  for  arc  welding,  &c. 
30  552  General  Electric  Co.  &  Goucher.    Drawn-wire  filaments. 

October  29,  1920. 
Collier  &  Miln-  &  Elcock.     Dynamo  and  switchboard  for  motor  vehicles. 
Radio    Communication    Co.    &    Scott-Taggast.      Molulation    of    electrical 

oscillations.  &c. 
Cave.    Cable  suspender  for  mines. 
Johnson  &  Sheffer.    Electric  rivet  heater. 

Garrard,  Wilson  &  Railing.    Means  for  interlocking  electric  switches. 
Potter  (Pernat  &  Rich}.     Electric  transmission  of  intelligence. 
Morgan.    Electrically  transmitting  pictures.  &c.,  to  a  distance. 
Batt.^on.     Electric  heating  and  cooking  apparatus. 

October  30,  1920 
V/all.    Magnetic  circuits  for  electro-magnetic  apparatus. 
Orling.     Telegraph  relays. 
De  la  Rue.     Insulators. 

Eyre  &  Harrison.     Electric  light,  &r.,  fittings. 
Appleby  &  Knoll.    Radio  apparatus.    (14/6(19,  U.S.) 


30  569 
30  576 

30  581 
30  597 
30  599 
30  628 
30  631 
30  638 

30  702 
30  70o 
30  737 
30  740 
30  743 

November  1,  1920. 
30  775  Laird  &  Pate.    Electric  heating  and  cooking  apparatus. 
30  783  Cheyne.     Terminals  for  electric  connections. 
30  784  B.T.-H.  Co.  (G.E.  Co.).    Automatic  Regulating  systems. 


20  788  Wren.     Ferrules  for  electric  conduits,  &c. 

30  805  Stroud.     Electric  light  fittings. 

30  825  Siemens  &  Halske,  A.  G.     Amplifier-connecting  apparatus  for  telephonic  in«»alia- 

tions.     (31,10/19,  Germany). 
30  829  Edison  Swan  Elec.  Co.  &  Shercold.     Switches. 
30  8,34  Dimitrievitch.     Printing  telegraph  system. 

November  2,  1920. 
30  890  Huxley.     Prevention  of  fouling  of  overhead  gear  by  trolley  head. 
30  937  OuAiN  Elec.  Co.  &  Spink.     Electric  Stoves. 

30  983  Igranic  Elec  Co.  (Cutler-Hammer  Mfg.  Co.).     Power  transmission  mechanisms 
30  984  Igranic  Elec  Co.  (Cutler-Hammer  Mfg.  Co.).     Induction  relays. 
30  985  Igranic  Elec  Co.  (Cutler-Hammer    Mfg.   Co.).    Thermally-controlled   circuit- 
interrupters. 
30  986  Igranic  Elec.  Ck).  (Cutler-Hammer  Mfg.  (>j.).     Motor-control  systems. 

30  987  Igranic  Elec.  Co.  (Cutler-Hammer  Mfg.  Co.).     Motor-control  systems. 

31  001  Mark-Wardlaw.    Thermo-electric  condensing  in  steam  engines. 
31  016  Sanguinetti.     Electric  motor-car  lamps. 

31  035  Automobile  Service,  Ltd.  &  Were.    Car -lighting  sets. 

31  053  Walker.     Electric-harmonic  analyser. 

31  042  Rademaker.     Electrical  sounding  device. 

31  052  Turton.     Apparatus  for  electro-deposition  of  metals. 

31  059  Schaeffer.     Luminous  electric  discharge  lamps.    (14/7/20,  Germany). 

31  093  Robertson.    Transmitting  and  recording  telephone,  &c.,  messages. 

31  094  Dimitrievitch.     Relays. 

31  098  Webber.     Electric  lamp  shades,  &c. 

31  147  Pedersen.     Arc  generators  for  producing  oscillating  currents  of  high  frequency. 

(5/8  20,  Denmark). 
31  150  Taylor.     Electric  transmission. 

Noverrber  4.  1920 
31  166  Lancashire  Dynamo  &  Motor  Co.  &  McLeod.     Electric  motors. 
31  176  Ckanmer,  Cheshire  &  Summerhayes.     Electric  heating  or  cooking  utensils. 
31  180  Cranmer,  Cheshire  &  Summerhayes.     Electric  heating  units. 
31  182  Larsson    &    Lienzen.    Switching   apparatus   for    automatic,    &c.,    telephone 

systems. 
31  206  Ford.     Medical  coils  for  use  with  dry  batteries 
31  207  BuRNE.     Charging  secondary  batteries. 
31  223  &  31-224  B.T.-H.  Co.  (G.E.  Co.).     Incandescent  lamps. 
31  225  Barker.     Locking  holder  for  incandescent  lamps. 
31  230  Dick.     Electric  speed  regulator. 
31  233  Metropolitan-Vickers  Electrical  C^o    (Westinghouse  Electric  &  Mfg.  Co.) 

Transformers. 
31  244  Roberts.    Telephony. 
31  275  &  31  276  Colson.     Electric  kettle,  &c. 

November  S,  1920. 
31  284  Bosch  (R.)  Akt.  Ges.     Battery  ignition  systems.     (13/11/19,  Germany). 
31298  Automatic  Telephone  Mfg.  Co.    Telephone  systems. 
31  317  McLoughlin.     Electric  wiring  systems. 
31  318  Simplex  Conduits,  Ltd,  &  McLoughlin.    Continuity  devices  for  conduits  and 

fittings  for  cables. 
31  340  B.T.-H.  Co.  (G.E.  CO.).     Electric  glow  devices. 
31  344  Lehmann.     Electric  switches. 

31  346  Western  Elec  Oj.    Terminal  banks  for  electric  switches. 
31362  DuTTON.    Oil-cooling  stators  of  electric  machinery. 
31  371  Betulander.    Call-distributing  arrangements  for  telephone  plants.     (22/11/19, 

Sweden). 
31  372  Frost  &  Welch.     Electricallv-heated  vulcanising  apparatus. 
31  376  Scott-Taggart.     Electron  discharge  devices. 


signs.       31  403  Ness. 


November  6,  1920. 
Electric  toasting  apparatus. 


November  8,  1920. 
31490  Mordey.     Electro-magnetic  engine  or  motors. 

31  516  Metropolitan-Vickers  Electrical  Co.     Transform.ers.     (10/12/19,  U.S.) 
31  517  Metropolitan-Vickers  Electrical   Co.      Electric   speed   regulator   systems. 

(6/11/19.  U.S.) 
31  528  B.  T.-H.  Co.  &  Pearce.     Protective  devices  for. 

31  529  B.  T.-H.  Co.  &  Clinker.    Electric  indicating  and  measuring  instruments. 
31  536  Bergman.     Electric  reactors.     (25/6/20,  U.S.) 

31  576  Thor  Electric  Safety  Lamp  Co  &  Stretton.     Electric  lamps  for  miners,  &c. 
31578  Balsera.     Apparatus  for  supply  of  electric  current. 
31  586  Merz  &  McL^lan.     Power  installations. 
31  588  Slee.     Electric  alarm  apparatus. 

November  9,  1920. 
31617  Bosch  (R.)  Akt.-Ges.     Magneto-electric  ignition  machines.     (24/4/20.  Germany.) 
31  618  Bosch  (R.)  Akt.-Ges.     Magneto-electric,  &c.,  machines.     (22/4/20.  Germany.) 
31  632  Sloman.     Flanged  electric  conduit. 
31  641  Automatic  Telephone  Mfg.  (^.     Utilisation  of  electrical  properties  of  new 

material,  &c. 
31  644  Morrison.     Electric  light  switch. 
31  660  Bundy.     Electrical  advertising  sign. 
31665  Macneur  (Rae).     Telegraphic  tell-tale  instruments. 
31  676  B.  T.-H.  Co.     (G.  E.  Co.)    System  of  electric  power  transmission. 
31681   Frankling.    Stud  for  electric  welding  to  bulk-heads,  &c. 
31  687  Hall  (J.)  &  (jo.    Switches. 
31  689  OsTlNS.     Switches. 

31  706  Jones.     Supply  of  electric  current  to  railway,  &c.,  vehicles  from  trucks. 
31711  Payne  &  Wild.     Electric  igniters. 

November  10,  1920. 
31  730  Baker,  Dudgeon  &  Cross.    Collectors  for  electric  tramway  and  railway  vehicles. 
31  734  Berry.     Transmitting  pictures,  &c.,  by  telegraphy. 
31749  Austin.     Electric  lamp  fittings. 

31  763  Draycott.     Device  for  prevention  of  fires  by  electricity. 
31  804  Soc.  Anon.   Kummler  &   Matter.    Electric  resistance  material.    (10/11/19. 

Switzerland.) 
31  809  B.  T.-H.  Co.  &  Holbrook.    Transformers. 
31  833  Amberton  &  Bray.    Loose-handle  circuit-breakers,  switches,  &c 

•1      November  11,  1920. 
31869  Bosch  (R.)  Akt.-Ges.    Dynamo-electric  machines.    (18/6/20,  Germany.) 
31  891  Davis  &  Dearle.     Miners'  electric  safety  lamps. 
31  908  Stewart.     Electrodes  on  plates  for  accumulators. 
31910  Weston.     Rotary  telephone  number  indicator. 
31  929  B.  T.-H.  Co.,  Holbrook  &  Clinker.     Transformers. 
31  935  Faure-Bulle.     Electro-magnetic  clocks. 
31936  Faure-Bulle.     Frames  for  electro-magnetic  clocks. 

31943  Fairbrother.     (Electric  Tool  Mfg.  Co.)     Non-arcing  commutating  switch. 
31  956  Garman.     Electric  cooking,  &c.,  apparatus. 

31  964  Wade.    (Buckman  &  Pritchard.)    Insulators. 

November  12.  1920. 
Moore.     Rotor  conductors  in  squirrel-cage  motors. 
Danson.    Trolley  heads. 
Naamlooze.    Vennootschap    Philips'    Gloeilampenfaerieken    Alternating 

current  electric  light  installations.     (5/12/19,  Holland.) 
Chloride  Electrical  Storage  C!^.     (Smith.)    Battery  plates  or  electrodes. 
Masterman   &   Rogers.    Electrolytic  apparatus   for   preparing   hypochlorite 

solutions. 

32  066  Oldham.    Switches 
November  13,  1920. 

Lunitz.    Electric  heating  of  kettles,  ovens.  &c. 

Bosch    (R.)    Akt.    Ges.      Magneto-electric    ignition    machines.     (14/1  i/i9.- 
Germany.) 


31991 
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32  014 

32  034 
32  039 
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Companies'   Reports,   &c. 

Thr  (lir.'c-tors  of  the  American'  'I'Ki.KrHONK  &  'I'ki.korai'h  Company 
have  nutliorised  the  issue  »l  SilO  (KIO  UOO  iidilit  ional  capital  stock. 

The  rpcout  issue  of  2  500  000  7i  per  cent,  oumulative  pifforencc  shai'es 
of  tl  each  made  at  par  by  Urunn'kii,  Mond  &  (Company,  Ltd.,  was  ovcr- 
sul)scril)ed. 

The  diivctore  (if  the  Anoi.o-Aui!KNTINK  Tramways  Company,  Lth., 
recoiniiicml  a  dividcndof  '}i  percent,  on  the  cunudativr  second  preference 
shares,  in  satisfaction  of  arivars  to  Dee.  31,  lOKi. 

The  diii'ctoi-s  oi  the  ANdi.o-ARiiENTiNR  Tramways  Company,  Ltd., 
liave  declared  a  dividend  of  ,')i  jier  cent,  on  the  cumulative  second  pn'- 
fcreifce  shares  out  of  pi-ofit.s  for  1920,  in  satisfaction  of  the  arreais 
to  Dec.  :)l,  litlO. 

The  foUowini;  conipiuiics  will  be  .strul-k  off  THE  Reoistkk  of  Joint- 
Slock  Ciinipanies  unless  ciuise  to  the  contrary  is  shown  before  .luly  2!l  : — 
Electric  Tramways  of  Kibeirao  I'reto  IJra/.il,  Midhurst  and  District 
Electric  Supply  Companj-,  Trueman  Engineering  Supplies. 

Sir  Herbert  Austin  has  announced  that  all  the  additional  finance 
ivquiivd  to  put  the  .\i'stin'  Motor  Company,  Ltd.,  on  a  .sound  financial 
basis  has  been  settled,  suljjcct  to  the  approval  of  the  cri^litoT-s  of  the 
company.  The  loan  has  been  privately  arranged  mikI  there  will  le  no 
public  issue. 

The  net  profit  of  the  Ever  Ueady  Company  (Great  Britain), 
Ltd.,  for  the  year  to  March  31,  1021,  after  writing  off  depreciation,  was 
i21  100.  The  directors  recommend  final  dividend  of  2j  per  cent,  on 
the  ordinary  shares,  carrying  forward  £0."):!.  The  Companj'  has  acquired 
the  lease  of  one  of  its  factories  at  Stoke  Newington. 

Tl«?  receipts  of  the  Mackay  Companik.s  for  the  year  to  Feb.  1,  1921, 
from  investments  in  other  companies  totallwl  S4  SOS  988.  The  dividends 
paid  absorbed  .S-t  2.'i0  XW.  Operating  expenses,  including  Federal 
income  tax,  transfer  agents,  rcgistrai-s.  auditors  and  trustees'  compensa- 
tion, salaries.  &c.,  totalled  .S.>3.">  400,  leaving  to  be  carried  forward. 
S 103  2.51.  .-V  contract  has  been  signed  with  Jlessre.  Swan  Hunter  & 
Wigham  Richardson  for  the  construction  of  a  new  cable  repairing  steamer 
to  ivplace  present  cable  shij)  "  Mackay-Bennett." 

The  59th  annual  meeting  of  the  London  &  Lancashire  Insurance 
Company  was  held  in  Liverpool  on  the  27th  ult.  The  report  for  the 
year  shows  that  the  fire  premiums  amounted  to  £3  068  249,  the  marine 
to  £2  609  515  and  the  accident  premiums  to  £1  746  672.  The  aggregate 
premiums  for  the  year  were  £8  084  436.  After  writing  off  £.500  000  to 
cover  depreciation  and  ])aying  a  total  dividend  of  12s.  per  share  (less 
tax)  the  balance  of  £979  419  was  carried  forward  to  the  next  acco\int. 
The  reserve  funds  of  the  Company  now  amount  to  £6  464  329. 

At  the  meeting  of  the  Bristoi^  Tramways  &  Carriage  Company 
last  week  it  was  report'cd  that  the  revenue  for  1920  was  £920  744. 
Working  and  general  expenses  and  renewals  came  to  £958  884,  and  in 
view  of  the  abnormal  con<litions  £45  000  was  transferred  from  reserve, 
so  that  with  Excess  Trofits'Duty  repayable  and  amount  brought  forward, 
the  balance  available  was  £90  224.  After  pajdng  interest  on  the  4  and 
4i  i)er  cent,  mortgage  debenture  stock  and  bankera  and  loan  interest 
(£.37  497),  a  final  dividend  was  declared  on  the  ordinary  shares  at  rate 
of  4  per  cent.,  making  7  per  cent,  for  the  year,  carrjang  forward  £3,727. 

The  Pernambuco  Tr.^mway'S  &  Power  Company'  announces  that 
the  State  Government  of  Pernambuco  has  granted  the  company  the 
right  to  increase  tramway  fares  subject  to  the  completion  of  the 
electrification  of  the  10  kilometres  of  the  steam  tramway  and  an 
extension  of  6  kilometres  of  single  track  of  the  suburban  electric 
lines.  In  order  to  repay  temporary  loans,  to  complete  the  tramways  and 
to  extend  the  lighting  and  power  network,  separate  meetings  of 
shareholders  and  debenture  hoUlers  have  been  called  to  authorise  the 
creation  of  prior  lien  debentures  of  £650  000. 

The  report  of  the  Northern  General  Tran.spoet  Company-  for 
1920  states  that  the  capital  expenditure  on  motor  omnibuses  is  £139  345. 
and  the  company  possesses  102  motor  vehicles.  Traffic  receipts  (less 
working  exjienses),  dividends  and  other  re-venues  amounted  to  £52  335. 
After  providing  for  administration  expenses,  deducting  £2  290  for  loan 
and  debenture  interest  and  providing  £9  438  for  renewals,  there  remains, 
with  £12  231  brought  forward,  a  sum  of  £48  422.  The  directors  recom- 
mend placing  to  sinking  fund  for  redemption  of  debenture  stock  £1  336 
and  payment  of  a  dividend  at  rate  of  10  per  cent,  for  year  on  the  ordinary 
shares,  carrying  fonvard  £17  852. 

The  report  of  Siemens  Brothers  &  Company-,  Ltd.,  for  the  vear 
1920  shows  a  profit  of  £253  254,  plus  £315  776  brought  forward,  "The 
directors  recommend  a  final  dividend  of  Is.  per  share  (tax  free),  making 
10  per  cent,  for  the  year,  placing  to  a  sj)ccial  surjilus  fund  £30  0(»0,  and 
carrj-ing  forward  (subject  to  excess  profits  duty  for  1918,  1919  and  >920, 
and  to  corporation  tax)  £435  218.  It  is  proposed  to  increase  the  share 
capital  from  £1  500  000  to  £2  500  000  by  the  creation  of  10  per  cent. 
cumulative  preference  shares,  to  be  issued  when  required,  and  to  capitalise 
£300  000  surplus  assets,  to  be  distributed  in  the  proportion  of  one  10  per 
cent,  cumulative  preference  for  every  five  shares  held. 

The  total  revenue  of  the  Gateshead  &  District  Tramways  Com- 
pany for  the  year  1920  was  £125  238.  and  after  deducting  all  exi)enses 
chargeable  to  revenue,  including  provision  for  renewals  (£3  000),  the 
balance  is  £31  866.  With  £3  6.59  brought  forward,  the  available  total 
is  £35  525.  The  directors  recommend  that  £215  be  placed  to  reserve. 
£10  000  to  special  reserve,  and  £3  034  to  sinking  fund  for  redemption  of 
mortgages,  that  the  dividends  on  the  6  and  o  p^r  cent,  preference  shares 


be  i)aid,  and  that  a  dividcnti  on  the  ordinary  shares  at  the  rate  of  10  per 
cent,  be  declared,  leaving  to  be  carried  forward  £2  018.  The  expend- 
iture on  capital  aeeount  during  the  year  amounted  to  £22  721,  making 
the  entire  capital  outaly  £362  921). 

The  report  of  the  directors  of  the  Anhlo-.Amkrican  Tei-eorapii 
Co.mpany,  Ltd.,  for  the  year  ended  March  31,  states  that  three  quarterly 
interim  dividends  of  1.5s,  per  cent,  on  the  ordinary  stock  and  £1  lOs, 
per  cent,  on  the  ]ireferred  stock,  were  paid  in  .May,  .luly  and  November, 
1920,  absorbing  £157  500,  and  in  February  last  the  directors  paid  the 
final  dividend  for  the  year  1920,  amounting  to  £1  lOs.  i)er  cent,  on  the 
ordinary,  the  preferred  and  the  deferred  stock.  These  payments  ab- 
sorbed £262  500,  being  the  rent  ])aid  by  the  Western  Union  Teli'graph 
Company  for  the  year,  equal  to  3J  per  cent,  on  the  ordinary  slock, 
6  per  cent,  on  the  preferred  and  IJ  per  cent,  on  the  deferred  stock. 
The  balance  at  credit  of  revenue  account  (£72  157  1.5s.  2d.)  includes 
£6  532  15s.  2d.  interest  received,  and  the  balance  of  £65  625  is  available 
for  the  payment  of  dividends  for  the  quarter  ended  .March  31,  1921, 

Presiding  over  the  meeting  of  the  Northern  (jEnerai,  Transport 
Company,  Ltd.,  last  week,  Mr.  C,  S,  Hilton  stated  that  they  had  a  balance 
of  £48  422  available  for  distributicm.  They  proixised  to  place  to  the 
sinking  fund  for  the  redemption  of  firet  mortgage  debenture  stock  £1  336, 
to  pay  a  dividend  of  6  per  cent,  on  the  preference  shares  and  a  dividend 
of  10  p:T  cent,  on  the  ordinary  shares  for  the  year,  leaving  £17  852  to  be 
carried  foi-ward.  The  year's  results  of  the  three  tramway  com|)anics 
in  Gateshead,  Tynemoutli  and  .larrow,  in  which  they  had  a  large  interest, 
liad  been  satisfactory.  The  dividemls  of  10  per  rvnl.  on  the  ordinary 
shares  had  been  maintained  in  the  cases  of  Gateshead  and  T\-ncmouth, 
but  the  .Jarrow  Company  was  jiaying  5  per  cent.,  instead  of  6  jjcr  cent, 
.■\s  the  Bill  of  the  Durham  County  Council  for  po  we  re  to  construct  33 
route  miles  of  tramway  and  to  operate  57  route  miles  of  trackless  trolley 
vehicles  has  been  rejected  it  wa.s  now  hoped  that  the  local  authorities 
would  be  less  difiicult  in  giving  coiLsent  to  opening  new  services,  which 
were  so  urgently  needetl  by  the  public. 

The  capital  expended  by  the  Potteries  Electric  Traction  Co.m- 
pany', Ltd.,  during  1920  amounted  to  £22  081,  most  of  it  in  respect  of 
the  purchase  of  additional  motor  omnibuses.  The  revenue  for  the  year 
was  £299  929,  the  traffic  and  parcels  receipts  amounting  to  £280  632, 
or  £28  194  over  those  of  last  year.  The  expenses  increased  by  £44  2fil, 
due  principally  to  increases  in  wages  and  to  higher  cost  of  fuel.  After 
deducting  all  expenses  chargeable  to  revenue,  including  £1 1  025  for 
debenture  interest,  and  providing  £15  000  for  renewals,  there  remains 
£28  501,  compared  with  £44  141  in  1919.  With  £12  082  brought  forward, 
the  balance  available  is  £40  582,  The  dii-cctora  recommend  that  £10  000 
be  ])laeed  to  reserve,  that  a  dividend  at  the  rate  of  5  per  cent,  per  annum 
be  paid  on  the  preference  and  ordinary  shares,  leaving  to  be  carried  for- 
ward £6  082.  The  reserve  now  stands  at  £110  687  and  the- renewals 
fund  at  £71  319.  .'\s  the  increases  in  wages  granted  during  the  j-ear  were 
heavier  than  during  any  previous  year,  and  as  it  was  not  possible  to 
increase  the  revenue  to  the  same  extent,  the  balance  available  for  dis- 
tribution is  consequently  less.  The  traffic  receipts  for  the  current  year 
were  satisfactory  until  the  mines  closed  down.  Considerable  com- 
petition with  the  regular  services  of  the  company  is  being  experienced  at 
present  from  motor  vehicles,  and  steps  are  being  taken  to  meet  it. 

The  revenue  of  the  Oldham,  Asiiton  c<t  Hyde  Electric  Tr.\mway 
(Ltd.)  for  the  year  1920  amounted  to  £62  072  and  the  expenditure, 
(including  £1  176  for  debenture  interest)  to  £50  .572,  leaving  a  net  profit 
of  £11.500,  and  with  £5  987  3s.  3d.  brought  forward,  the  available 
balance  is  £17  487.  The  directors  propose  to  place  £6  000  to  reserve, 
to  pay  the  year's  dividend  on  the  5  p.-r  cent,  cumulative  preference 
shares  (£2  500)  and  a  dipdend  on  the  ordinary  shares  at  rate  of  6  per 
cent,  for  the  year  (in  respect  of  wliich  an  interim  dividend  for  6  months 
at  rate  of  5  per  cent.  X)er  annum  has  been  paid),  absorbing  £3  000, 
and  leaving  to  be  carried  forwanl  £5  987.  The  £29  400  first  mortgage 
debentures  have  been  paid  off. 

In  regard  to  the  abitration  and  legal  proceedings  to  determine  the 
price  to  be  paid  for  the  untlertaking  by  the  purchasing  local  authorities 
it  is  stated  that  the  amount  of  the  award  (£142  174  and  costs)  was 
re-dueed  by  the  I'ourt  by  £9  532  and  a  sum  of  £2  880  was  referred  back 
to  the  arbitrator  for  further  analysis.  In  order  U>  avoid  further  litiga- 
tion, negotiations  have  taken  place  between  the  jiarties,  and  the  local 
authorities  have  made  a  definite  offer  of  £125  000  (in  addition  to  the 
stores,  which  are  to  be  valued  at  the  time  they  are  handed  over)  to  settle 
all  matters  outstanding.  The  directors  advise  the  shareholders  to  accept 
the  offer.  In  addition  to  the  £125  000  there  will  be  available  the  valuo 
of  the  stores  and  certain  other  assets,  against  which  there  are  law  costs 
and  other  expenses  to  be  defrayed.  The  amount  that  will  ultimately 
be  available  for  tlistribution  cannot  be  definitely  stated,  but  there 
will  be  a  surplus  for  both  classes  of  sharediolders  after  repayment  of 
the  capit«l. 

A  long  and  interesting  speech  on  the  progress  of  the  Calcutta 
Electric  Supply  Corporation,  Ltd.,  was  made  by  the  chairman  (Lord 
Meston  of  Agra  and  Dimottor)  at  the  annual  meeting  on  the  12th  inst. 
During  the  year  they  sold  nearly  39,000  000  units,  against  32  000  000 
in  1919.  The  increase  was  contributed  to  by  every  class  of  consumer  ; 
the  supply  of  jjower  for  industrial  purposes  rose  by  nearly  20  per  cent., 
and  for  private  lighting  and  fans  by  nearly  25  fx-r  cent.  When  Calcutta 
was  plunged  in  darkness  by  the  strike  of  the  gas  works  employees  in 
October  last  their  staff  provided  at  the  shortest  notice  lights  at  .the 
principal  cross-roads  of  the  city  and  maintained  them  until  the  strike 
ended.  The  total  ex;penditure  for  generation  and  distribution,  including 
all  overhead  charges  in  India,  was  under  19  lacs  of  rupees,  against  17J  lacs. 
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or  an  increase  of  9  per  cent.,  due  to  the  greater  number  of  units  generated 
and  to  the  higher  cost  of  coal,  labour  disputes,  &c.  Salaries  had  been 
revised  and  the  staff,  with  hardly  an  exception,  worked  loyally  and  well. 
Owing  to  the  increasing  expenses  they  had  to  advance  the  price  of 
current  by  15  per  cent,  from  January  1  last.  They  hoped  to  modify 
and  ultimately  to  abolish  that  surcharge  when  the  general  range  of  prices 
became  more  normal  and  their  new  capital  became  fully  remunerative. 
The  policy  of  reducing  rates  had  been  fuUy  justified  in  the  past  and  in 
their  business  the  maxim  of  a  large  turnover  and  low  profits  would 
command  approval.  Last  year  the  authorised  capital  was  raised  from 
£1  500  000  to  £3  000  000,  and  there  were  hopes  of  a  share  issue  to  follow. 
A  difference  of  opinion,  however,  arose  among  the  shareholders  ;  the 
moment  for  a  successful  issue  was  lost  and  they  had  to  issue  £500  000 
first  mortgage  debentures.  The  proceeds  had  enabled  them  to  push  on 
with  the  provision  of  one  15  000  kW  set  and  one  6  000  kW  set  with  the 
necessary  boilers  and  auxiliaries  and  transmission  mains.  The  total 
capital  expenditure  in  1920  came  to  nearly  £360  000.  They  had  also 
to  strengthen  their  boiler  capacity,  improve  the  distribution  system, 
and  to  make  a  beginning  in  equipping  themselves  for  the  fresh  demands 
that  would  inundate  them  when  Calcutta  returned  to  normal  conditions 
of  industrial  development.  After  referring  to  the  burden  of  taxation, 
he  said  they  were  paying  10  per  cent,  for  the  year,  with  a  bonus  of  one 
per  cent.  They  proposed  to  obtain  £100  000  for  extensions  by  means  of 
an  overdraft  and  thus  provide  the  temporary  financial  support  urgently 
required  by  the  Company. 

Ne-w  Companies. 

The  following  list  is  compiled  from  information  suppUed  by  Messrs. 
Jordan  &  Sons,  Ltd.,  company  registration  agents.  Chancery-lane, 
London,  W.C.2  :— 

CARSON  &  SONS,  LTD.  (174  435).— Reg.  April  28,  capital  £500  in 
500  shares  of  £1  each,  to  carry  on  business  as  consulting  engineers. 
Directors  :  R.  Carson  and  D.  Carson.  Reg.  office  :  1,  Humber-place, 
HuU. 

DUGUIDS,  LTD.  (174  506).— Reg.  May  2,  capital  £5  000  in  5  000 
ordinary  shares  of  £1  each,  to  carry  on  business  of  merchants  and  manu- 
facturers of  scientific  and  engineering  apparatus  and  appliances. 
Directors  :  S.  N.  Duguid,  L.  N.  Duguid  and  A.  H.  Leeves.  Reg.  office  : 
7,  Chapel  Walks,  Manchester. 

POWER  &  LIGHTING  SUPPLIES  COMPANY,  LID.  (174  477).— Capital 
£5  000  in  5  000  shares  of  £1  each,  to  acquire  and  carry  on  business  of 
electrical  and  mechanical  engineers.  Directors  :  G.  Rigby,  H.  C. 
Sowerby  and  J.  Price.     Reg.  office  :    5,  Cathedral-yard,  Manchester. 

X-RAY  TUBES,  LTD.  (174  544).— Reg.  May  3,  capital  £1000  in 
shares  of  £1  each,  to  carry  on  business  as  manufacturers,  repairers  and 
sellers  of  X-Ray  tubes,  &c.  J.  W.  Mason,  11,  Torrington-place,  W.C.I, 
is  managing  director. 


Prices  of  Metals,  Chemicals,  &c. 


Copper — 

Best  selected per  ton 

Electro  Wire  bars      ...       „ 

H.C.  wire,  basis    per  lb. 

Sheet „ 

Phosphor  Bronze  Wire  (Telephone) — 

Phosphor-bronze 

wire,  basis    „ 

Brass  60/40— 

Rod,  basis    „ 

Sheet,  basis  „ 

Wire,  basis , 

Pig  Iron — 

Cleveland  Warrants   .    per  ton 

Galvanised         steel 
wire,basis  8  SWG  „ 

Lead  Pig — 

English     

Foreign  or  Colonial  ...       „ 
Tin— 

Ingot 

Wire,  basis  per  lb. 

Salammoniac. — Per  cwt.  753. -70s. 
Sulphur  (Flowers).— Ton  £13  10s. 
„      (Roll-Brimstone). — Per  ton 
£12  lOa. 


Price. 

Inc. 

£73  10     0 

£0     5 

0 

£75    0     0 

£1     0 

0 

Os.  lli'sd. 

id. 

Is.  Oid. 

—  ■ 

Tuesday,  May  17. 
Dec. 


id. 


Is.     3?itd, 


Jd. 


£6  10    0     £0     5    0        — 


Os. 

8id 

Is. 

Id. 

Is. 

Id. 

£27     0     0 


£24  10 
£23    5 


£0  10 
£0  15 

0         — 


£178  15    0     £2  10 

2s.  5id.  id.  — 

Copper  Sulphate. — Per  ton  £30. 
Boric  Acid    (Crystals). — Per    ton 

£69. 
Sodium  Bichromate. — ^Per  lb.  7Jd. 
Sodium  Chlorate. — Per  lb.  i^d. 


Sulphuric    Acid    (Pyrites,  168)° 
Per  ton,  £9  17s.  6d. 
Rubber. — Para  fine,  lOfd.;  plantation  Ist  latex,  9|d.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  Thb 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.G.  4.  Telegrams  : 
Benbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager,  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 


Forty  Years  Ago. 

(The  Electrician,  May  21,  1881.) 

Society  of  Arts. — On  Wednesday  last  Mr.  Alexander  Siemens  read 
an  excellent  paper  on  the  "  Electrical  Transmission  of  Power  and  Elec- 
trical Railways,"  discussion  of  which  was  adjourned  to  We'dnesday,  the 
25th  May. 

Royal  Society. — A  paper  was  presented  to  this  society  on  Tluusday 
last  by  Mr.  W.  Crookes,  F.R.S.,  "  On  Discontinuous  Phosphorescent 
Spectra  in  High  Vacua,"  and  another  by  Prof.  Hughes,  F.R.S. .  on 
"  Molecular  Magnetism." 

The  Brush  Light  in  the  City. — The  Brush  system  of  electric  light- 
ing, extending  from  Blackfriars  to  King-street,  Cheapside,  which  broke 
down  last  week  owing  to  the  defective  insulation,  was  started  again  in 
the  early  part  of  this  week,  the  fault  having  been  remedied.  We  ho])e 
there  will  be  no  more  breakdowns  in  the  future. 

Constancy  of  the  Leclanch£  Cell. — A  corresjiondent  of  ''  L' Elec- 
tricity" says  that  he  fitted  up  an  electric  bell  for  a  retired  invalid  anny 
colonel  in  December,  1876,  using  three  Leclanche  cells,  and  that,  with 
the  exception  of  refreshing  each  with  25  grammes  of  ammoniacal  salt  in 
1878,  he  has  not  touched  them,  and  that  they  are  working  welPln  this 
day.  


Benn.  BrotherSf^Journals. 


and 


Some  Features  of  the  Current  Issues. 

"  Cabinet  Maker." — "  The  D.I. A.  Exhibition  at  Camberwell  " 
"  Practical  Polishing." 

"  Chemical  Age." — "  Manufacture  of  Motor  Spirit  by  the  '  Cracking  ' 
Process  "  ;  and  Reviews  of  New  Chemical  Works. 

"  Farm  and  Home." — "  Agricultural  Shows  and  the  Strike  "  ;  "  Im- 
ports of  Farm  Produce  "  ;   and  "  Tractors  for  Gardens  and  Orchards.' 

"  The  Fruit-Grower." — "  Early  Potato  Prospects  "  ;  "  Importance  of 
the  Hoe  "  ;   and  "  Some  Growers'  Problems." 

"  Gardening  Illustrated." — ■"  Manuring  Fruit  Trees  "  ;  "  Moraine 
Gardening  "  ;   and  "  The  Loganberry  in  Small  Gardens." 

"  The  Gas  World."—"  Examinations  in  Gas  Fittings  "  ;  "  Work  of 
the  Institution  of  Gas  Engineers  "  ;   and  "  The  Turbine  Boiler  Funiaoe." 

"  Hardware  Trade  Journal." — "  India's  Demand  for  Hardware  "  ; 
"  Recent  Work  in  Nickel  Plating  "  ;  and  "  Appliances  used  in  Bee- 
keeping (II.)." 


Arrangemeuts  for  the  Week. 

FRIDAY,  May  20th  (to-day). 

Junior  Institution  op  Engineers. 

8  p.m.     At  Caxton  Hall,  London,  S.W.     Lecturette  on  "  Liquid 

Fuel,"  by  Mr.  A.  Arnold. 
TUESDAY,  May  24th. 

Royal  Photooraphical  Society. 
7  p.m..     At  35,  Russell-square,  W.C.     Discussion  on  "  Illumination 
Problems  in  Kinematography,"  to  be  opened  by  Mr.  J.  C.  Elvy. 

WEDNESDAY,  May  25th. 

University  of  London. 

5  p.m. .    At  University  College,  Gower-street,  London,  W.C.  Lecture 

on  "Wireless  Telegraphv  and  Telephony  by  Continuous  Wa\  es," 
by  Prof.  J.  A.  Fleming,  F.R.S.     (Lecture  4.) 
Institution  of  Electric.il  Engineers,  Wireless  Section. 

6  p.m.     At  the  Institution  of  Mechanical  Engineers,  Storey's  Ciate, 

London,  S.W.  Discussion  on  "  The  Development  of  a  L's.;-ful 
Transmission  Formula  for  Long  Distance  Wireless  Trans- 
mission," to  be  opened  by  Mr.  C.  F.  Elwell. 

THURSDAY,  May  23th. 

Institution  of  Electrical  Engineers. 
6  p.m.     At   Savoj'-place,    Victoria   Embankment,    London,    W.C. 
Lecture  on  "  A  Physical  Phenomenon  and  its  Application  to 
Telegraphv,   Telephony,   &c.,"    by  Messrs.    A.   .Johnsen   and 
H.  Rahbek. 

Institution  op  Electrical  Engineers'  Benevolent  Fund. 
5.45    p.m.     At    Savoy -place,    London,     W.C.     Annual'  Gent-ral 
Meeting. 
FRIDAY,  May  27th. 

Physical  Society. 
5 p.m.  At  University  College,  Gower-street,  London,  W.C.  Papers 
to  be  read  on  "  A  Method  for  the  Micro-analysis  of  Gases  by 
the  use  of  the  Pirani  Pressure  Gauge,"  by  the  General  Electric 
Company  (communicated  by  Mr.  C.  C.  Patersou,  O.B.E.); 
"  On  the  Reflection  of  the  X-Ray  Spectrum  from  Fluor-Spar." 
by  Mr-  H.  Peeling,  M.Sc.  :  "  The  Intensity  of  X-Ravs  ReSected 
by  the  Diamond,"  by  Sir  W.  H.  Bragg,  F.R.S.  "Exhibits  of 
Crystal  Models  and  of  Photograplis  by  the  Due  de  Broglie 
of  Cathode  Ray  Spectra  attendant  on  the  Production  of  X-Rays 
will  be  shown  by  the  President. 

Institution  op  Electrical  Engineers. 
6  p.m.     At  Storey's-gate,  London,  S.W.     Lecture  on  "  The  W'jrld's 
Money  System,"  by  Mr.  J.  G.  Graves. 

.Junior  Institution  op  Engineers. 
S  p.m.     At   Caxton    Hall,    London,    S.W.     "  Notes    on    Electrical 
Transformer  Breakdowns,"  by  Mr.  S.  A.  Stigant. 
Royal  Institution. 

9  x>.m.     At  Albemarle-street,   Piccadillv,   London,   W.     Discoin-se 

on  "  Elasticity,"  by  Mr.  A.  Mallock,  F.R.S. 
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Notes. 


The  West   Riding  Inquiry. 

The  report  of  the  proceedings  at  the  public  inquiry  into  the 
schemes  for  the  reorganisation  of  electricity  supply  in  the 
West  Riding  (Aire  and  Calder)  Electricity  District  shows  that 
the  Electricity  Commissioners  are  proceeding  in  a  thorough  and 
business-like  way  with  their  investigations.  Each  of  the  three 
schemes  submitted  has  received  a  careful  and  impartial  scrutiny 
and,  judging  by  the  questions  put  to  witnesses  by  the  Chairman 
and  by  Sir  Harry  Ha  ward,  the  Commissioners  realise  exactly 
what  the  engineering  and  financial  requirements  of  a  sound 
scheme  are.  The  Leeds  project,  which  was  considered  first, 
is  an  individual  effort  and  is  not  supported  by  any  other  local 
authority  in  the  district.  It  envisages  the  formation  of  a 
Joint  Electricity  Authority,  it  is  true,  but  it  suggests  that  the 
financing  of  the  scheme  should  be  the  responsibility  of  the 
Ministry  of  Transport  for  five  years.  The  undertaking  of  the 
Yorkshire  Electric  Power  Company  would  not  be  acquired, 
the  underlying  idea  being  that  the  suggested  Joint  Authority 
should  work  side  by  side  with  the  Company  for  42.  years,  the 
latter  being  of  course  eventually  extinguished  by  the  pressure 
of  competition. 

Timid  and  Selfish. 

The  scheme,  which  seems  to  us  to  be  both  timid  and  selfish, 
proposes  the  erection  of  three  capital  stations — at  Leeds, 
Wakefield  and  Knottingley,  with  Morley  as  a  control  station 
for  the  whole  district.  As  usual,  an  attempt  was  made  to 
show  that  the  capital  required  would  involve  a  charge  upon 
the  rates,  but  Sir  John  Sxell,  ha^^ng  had  plenty  of  practice, 
soon  demolished  that  argument.  He  pointed  out  that  the 
estimated  capital  expenditure  by  the  Authority  was  only  about 
£6  000  000,  and  calculated  that  if  the  several  undertakings 
in  the  area  were  to  provide  for  their  own  extensions  over 
£7  000  000  would  have  to  be  expended,  so  that  the  rates  would 
benefit  rather  than  suffer. 


The  Bradford  Proposals. 

Under  the  Bradford  proposals,  which  involve  the  forma- 
tion of  a  Joint  Authority  composed  of  municipal  representa- 
tives and  the  immediate  purchase  of  the  Power  Company,  it 
is  calculated  that  in  the  year  1926  there  would  be  a  surplus 
with  an  average  revenue  of  Id.  per  unit  of  £280  175,  or  more 
than  sufficient  to  meet  the  capital  charges  on  the  purchase  price 
of  the  Company.  Under  either  scheme  the  risk  of  a  charge 
upon  the  rates  is  a  remote  one  ;  but,  for  the  purpose  of  raising 
the  ne;esRary  capital  cheaply,  the  security  of  the  rates  is 
valuable  and  places  local  authorities  in  a  favourable  positioi: 
in  this  respect.  The  Commissioners,  who  sat  throughout  the 
week,  including  Saturday  morning,  spent  the  week-end  in 
vi.siting  the  suggested  sites  of  the  capital  stations,  so  that  it 
may  be  truly  said  that  their  examination  of  details  was  practical 
as  well  as  theoretical. 


Relativity  in  a  New  Aspect. 

A  i'Ai'f:R  recently  read  by  Prof.  H.  E.  Armstrong  before  the 
Royal  Society  of  Arts  on  "'  Relativity  and  the  Problems  of 
Coal  "  should  be  studied  not  only  for  its  characteristic  manner, 
but  for  the  importance  of  its  matter.  The  text  of  the  paper 
is  that  we  are  using  our  coal  neither  economically  nor  etiiciently, 
and  that  this  policy  shows  us  to  be  lacking  in  a  sense  of  pro- 
portion and  particularly  in  the  faculty  of  proportionate  judg- 
ment. Most  of  the  paper  is  concerned  with  technical  ques- 
tions relating  to  the  use  of  coal  and  to  the  production  of  gas 
and  need  not,  therefore,  be  considered  here,  but  some  of  the 
dicta  which  Prof.  Ar.mstrong  proclaims  with  pungent 
directness  are  worthy  of  the  widest  attention.  It  is  only  fair 
to  point  oat  that  no  one  who  fails  to  recognise  the  importance 
of  coal  in  our  present  state  of  civilisation,  or  who  has  disagreed 
with  Professor  Armstron(4"s  outlook  on  things  in  general, 
escapes  criticism.  In  developing  his  arguments  Mr.  H.  G. 
Wells,  Einstein,  "  The  Times,"  Gladstone  and  a  number  of 
other  lesser  personages  suffer  under  the  flail  of  his  mordant 
wit. 


650 


THE  ELECTRICIAN. 


May  27,  1921. 


The  Hour  and  the  Man. 

But  amid  many  harsh  words  and  amid  a  good  deal  of  wha^ 
iu  the  lesser  mau  we  should  call  buffoonery,  Prof.  Armstrong 
does  disclose  the  very  root  of  the  whole  matter  when  he  says 
that  if  we  are  sane  reasoning  beings  we  should  regard  coal  as 
our  most  priceless  possession,  and  that  we  do  not  do  so  because 
we  lack  recognition  of  essentials  and  because  teaching  is 
entirely  in  the  hands  of  the  learned  who,  as  Hazlitt  has  told 
us,  are  necessarily  ignorant.  If  we  agree  the  only  remedy 
is  in  our  ox>inion  a  broad  outlook  on  essential  national  Jiroblems 
by  one  man.  It  is  said  that  the  hour  brings  tlfe  man,  but  so 
far  in  our  present  hour  of  danger  the  man  is  to  seek. 


ination  of  all  our  methods  of  utilising  fuel  with  a  view  to 
determining  how  best  the   resources   at  our  disposal  can   be 

utilised. 


A  Criminal  Expenditure. 

The  question  of  the  right  use  of  our  resources  is  not  confined 
to  coal,  for,  as  Prof.  Armstrong  rightly  points  outj  an  even  more 
urgent  problem  is  the  depletion  of  the  stores  of  phosphate  and 
potajh.  The  time  has  now  indeed  come,  if  it  is  not  already 
long  past,  wheil  to  expend  our  resources  with  the  prodigality 
which  has  up  to  now  been  usual,  is  not  only  most  unwise  but 
is  criminal.  To  discover  the  best  means  of  carrying  out  a 
saner  policy  will  require  the  close  study  of  intellectual  men 
so  that  true  economy  of  our  natural  resources  on  which  the 
well-being  of  the  nation,  no  less  than  of  the  world,  depends 
may  be  obtained.  Unfortunately,  the  intellectual  man  is  fast 
being  taxed  out  of  existence  and  the  intellectual  woman,  we 
quote  Prof.  Armstroxg's  dicta  in  both  instances,  is  seeking 
man's  stalp  in  every  direction,  and  is  being  forced  out  of  her 
proper  sphere  by  the  chimera  of  education.  But,  however 
this  may  be,  the  problem  in  all  its  grave  importance  cannot  be 
dealt  with  effectively  by  any  one  interest.  Co-operation  is  so 
essential  to  success  that  there  must  be  a  combination  of  forci^s  ; 
and  many  heads  now  unwilling  to  approach  must,  as  Prof.  Arm- 
strong says,  be  knocked  together.  This  question  has,  of 
course,  been  raised  before,  and  is  being  continuously  raised. 
But  although  the  reiteration  may  be  tiresome  it  is  its  tiresome- 
ness that  will  lead  to  something  being  done. 

A  Chance  for  Oil  Fuel. 

Like  other  pioneers  we  have  argued  in  season  and  out  of 
season  that  a  better  use  should  be  made  of  our  fuel  resources. 
To  do  this  always  is  important,  and  is  particularly  important  at 
the  present  time  when  our  supplies  of  home-grown  coal  are  en- 
tirely cut  ofi  for  an  indefinite  period.  At  the  same  time  it  is 
necessary  to  utter  a  note  of  warning  against  the  revolution 
which,  according  to  some  people,  may  dawn  any  day  as  the 
residt  of  substituting  oil  fuel  for  coal  in  our  power  stations  and 
on  our  locomotives.  This  warning  is  made  in  spite  of  the  fact 
that  no  less  than  16  out  of  the  52  boilers  which  are  necessary 
for  operating  the  rush-hour  traffic  on  the  London  Underground 
Eailways  have  been  changed  over  to  oil  firing  and  that  in  one 
or  two  cases,  notably  at  the  Greenwich  power  station  of  the 
Loudon  County  Council  tramways  and  at  the  power  station 
of  the  Newcastle-on-Tyne  tramways,  the  W'allsend-Howden 
low-pressure  system  of  burning  liquid  fuel  has  been  adopted. 
At  Southend-on-Sea  too  the  Scarab  system  of  oil  burning  is 
in  use.  But  aU  these  interesting  examples  of  ingenuity  and 
enterprise  are  nothing  but  emergency  methods,  for  the  wide 
adoption  of  oil  for  coal  in  steam  raising  will  be  governed  not 
by  engineering  difficulties,  but  purely  by  finance.  It  is  not 
going  too  far  to  say  that  an  increased  demand  for  oil  \vilj  be 
followed  by  a  large  increase  in  price  (that  is  the  way  things 
work)  so  that  when  the  present  industrial  troubles  come  to  an 
end,  it  wiU  still  be  found  quite  as,  if  not  more,  economical  to 
use  coal  as  other  fuels.  This  result,  however,  does  not 
preclude,  but  rather  emphasises  the  need  for  a  careful  exam- 


The   I.M  E.A.  Convention. 

The  cancellation  of  the  I.M.E.A.  Convention  owing  to  tk 
coal  disjjute  wiU  be  a  great  disappointment,  not  only  to  the 
delegates  and  members  of  the  Association,  but  to  that  much 
wider  body  who  find  in  this  meeting  almost  the  one  opportimity 
during  the  year  of  coming  face  to  face  with  those  who  w^ould 
otherwise  be  but  names  and  of  discussing  informally  and 
unofficially  those  minor  worries  which  often  loom  larger 
than  do  real  difficulties.  We  say  cancellation  and  not  post- 
ponement, for  we  understand  it  will  be  impossible  to  arrange 
another  ''  week"  later  on  in  the  year  and  the  best  that  can  be 
hoped  for  is  that  the  annual  general  nieeting  and  annual 
dinner  will  be  held  in  London  next  month.  We  hope,  however, 
that  an  opportunity  will  be  found  for  the  delivery  of  the 
Presidential  Address  and  for  the  release  of  the  various  Papers 
which  were  to  be  read,  so  that  the  authors  may  have  an 
opportunity  of  putting  their  views  before  as  wide  a  public  as 
possible,  if  not  of  having  them  discussed.  We  commiserate 
most  heartily  with  Major  Richardson  who  for  the  second  time 
has  been  prevented  from  presiding  over  the  Convention. 
We  understand  that  no  decision  has  yet  been  come  to  with 
regard  to  holding  the  summer  meeting  of  the  Institution  of 
Electrical  Engineers,  but  we  fear  that  the  difficulties  with 
regard  to  transport  in  Scotland  ma  y  also  render  its  cancellation 
necessary. 


The  Railways   Bill. 

Though  the  new  Railways  Bill,  which  proposes  among 
numerous  other  things  to  group  the  railways  of  Great  Britain 
into  six  main  divisions  by  amalgamating  the  principal  lines 
and  absorbing  the  smaller  ones,  may  not  appear  to  possess 
any  immediate  interest  for  readers  of  The  Electrician, 
the  policy  therein  foreshadowed  must  have  an  important  effect 
upon  the  transport  facilities  of  the  coimtry  and  upon  the 
efficiency  of  the  railway  services  generally,  though  perhaps  not 
the  effect  which  the  promoters  of  the  Bill  in  their  optimism, 
suppose.  As  there  is  no  section  of  the  public  so  affected  by 
these  important  questions  as  those  engaged  in  the  engineering 
industry,  the  proposals  enshrined  in  the  75  clauses  and  67 
pages  of  the  Bill  merit  careful  consideration  by  them.  As  is 
well  known.  Government  control  of  the  railways  ends  in 
August  next  and  legislation  was  therefore  necessary  to  settle 
outstanding  questions  between  the  Government  and  the 
railway  companies,  and  also  to  improve  the  existing  railway 
organisation  by  abolishing  competitive  services. 

Railway  Rates. 

To  overcome  certain  difficulties  with  regard  to  rates  disputes, 
a  new  Rates  Tribunal  is  therefore  to  be  set  up,  the  Railway 
Commissioners,  who  have  heretofore  dealt  with  these  matters, 
remaining  as  arbitrators  for  the  Transport  Ministry.  The 
basis  on  which  rates  are  to  be  fixed  will  be  designed  to  secure 
for  each  company  a  standard  revenue,  based  upon  that  which 
was  obtained  in  1913,  together  with  5  per  cent,  upon  capital 
expenditure  incurred  during  Government  control,  and  a  further 
allowance  in  respect  of  the  capital  expenditure  not  fully 
remunerative  in  191.3.  Existing  charges  will  continue,  but 
it  is  proposed  to  review  the  rates  annually  for  three  years  and 
subsequently  at  stated  periods  at  the  Minister's  discretion. 
It  is  to  be  hoped  that  the  new  Tribunal  will  justify  itself,  but 
we  are  doubtful  about  it,  and  we  are  afraid  it  will  soon  settle 
down  into  the  usual  bureaucratic  methods — standardised  rates 
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and  sten'otv(i«l  nielliods — which  Cuivoniim^iit  dcinirtinfiit.s 
aro  so  fond  of,  a  jjolic y  which,  if  carried  to  a  logical  conclusion, 
kills  initiative- and  militates  against  jirogrcss,  as  we  well  know. 
However,  it  is  to  be  hoiJed  that  the  new  Hill  will  form  a  way  out 
of  the  present  impCUse  regarding  certain  much  required  elec- 
trification schemes.  There  are  two  reasons  for  the  jirescnt 
stagnation,  one  lack  of  money,  the  other  doubt  regarding  the 
future.  The  Bill  should  at  least  remove  the  latter;  and,  with 
that  removal  n\ake  the  obtaining  of  the  former  easier. 


Light   Railways. 

I.MruRT.\NT  changes  are  j)ro])osed  in  the  law  relating  to  light 
railways.  For  various  reasons,  including  the  ojiposition  of  the 
railway  companies  and  the  conditions  attac  lied  to  the  grant 
of  financial  assistance  by  the  State,  the  Light  Kailways  Acts 
have  not  been  employed  as  extensively  as  was  originally 
hoped.  It  is  intended  to  abolish  the  Light  Railway  Com- 
missioners and  to  transfer  their  powers  to  the  Ministry  of 
Transport.  By  the  Ministry  of  Transport  Act,  of  1919,  the 
Minister  is  empowered,  with  the  consent  of  the  Treasury,  to 
make  advances  in  aid  of  light  railways  without  the  restrictive 
conditions  hitherto  enforced.  The  financial  clauses  of  the 
Light  Kailways  Acts  will,  therefore,  be  repealed,  and  the 
provisions  of  the  Ministry  of  Transport  Act  will  replace 
them.  Light  railways  will  also  be  given  power  to  charge 
rates  25  per  cent,  higher  than  those  of  standard  railways,  and 
will  also  be  j)laced  in  a  privileged  position  with  regard  to 
assessment.  In  this  way  it  is  hoped  to  revive  interest  in  the 
construction  of  this  type  of  communication,  and  so  improve 
the  transport  facilities  in  rural  and  agricultural  districts. 
Electrical  engineers  will  be  interested  in  this  aspect  of  tUe 
question,  as  the  majority  of  the  new  lines  ought  to  be  equipped 
electricallv. 


sltaled  an  incnase  in  llie  peii|)lieral  speed  of  the  cast  wheels 
with  a  consequent  increase  in  the  stresses  involved.  Lu-reased 
vibration  is  as  obviously  the  result,  and  remains  the  root,  of  the 
majority  of  the  jjrcsent  difiiculties.  If  that  were  all  it  would_ 
be'bad  enough.  For  we  know  very  little  about  vibration  per 
se,  and,  as  Prof.  Sto.n'EY  pointed  out.  the  mathematical  solu- 
tions of  the  phenomena  are  unsatisfactory.  But,  in  addition, 
certain  fundamental  princi])les,  not  only  in  steam  turbine  con- 
struction but  in  good  engineering  practice,  seem  to  have  been 
neglected  and  more  attention  must  be  paid  to  such  matters  as 
the  rigid  bolting  of  condensers  to  the  turbine,  to  the  tendency 
towards  the  use  of  too  fine  clearances,  to  the  cracking  of  the 
turbine  discs  from  static  stresses,  to  an  uneven  distribution 
of  temperature,  to  the  elimination  of  local  high  stresses  at 
certain  parts,  and,  generally,  to  a  lack  of  flexibility  not  only  in 
design  but  in  construction. 

Pressure  an'd  Velocity. 

Other  questions  are  the  changes  which  take  place  during 
running  in  both  pressure  and  velocity,  which  factors,  as  Mr. 
GuYE  said,  are  not  operated  at  their  full  value,  while,  as  Mr. 
Dow.soN  pointed  out,  steps  nmst  be  taken  to  ensure  tliat  the 
present  weak  construction  of  many  diaphragms  is  overcome 
so  that  the  breakdowns  which  result  from  the  danger  of  too 
high  stresses  may  be  avoided.  In  addition,  there  are  such 
questions  as  corrosion  and  erosion  arising  from  the  modern  use 
of  high  temperatures  and  pressures  which  require  carcfid 
consideration,  not  only  because  of  their  theoretical  interest, 
bat  of  their  increasingly  practical  importance  in  steam  turbine 
design,  construction  and  operation.  A  number  of  these  minor 
points  would,  however,  find  their  solutions  during  a  close  study 
of  the  whole  of  the  phenomena  of  vibration,  and  the  general 
question  is,  therefore,  one  which  might  be  takenupnot  only  by 
the  makers  themselves,  but  bv  some  central  body  such  as  the 
B.E.A.M.A. 


Steam   Turbine   Design. 

It  IS  quite  in  accordance  with  the  titness  of  things  that  two 
very  critical  discussions  on  Mr.  K.  Baumann's  Institution 
Paper  on  "  Some  Recent  Developments  in  Large  Steam 
Turbine  Practice  "  should  have  taken  place  recently  in  Man- 
chester and  Newcastle  respectively.  For  the  latter  city  is 
not  without  strong  claims  to  be  termed  the  home  of  the 
steam  turbine,  as  it  was  earlier  the  home  of  the  loco- 
motive, while  Manchester  is  Mj.  Baumanx's  spiritual  home,  and 
that  we  know,  on  the  highest  authority,  is  where  a  prophet's 
reputation  reaches  its  nadir.  If  we  interpret  the  object  of 
Mr.  Bau.manx's  voluminous  Paper  aright,  it  is  to  lay  all  the 
cards  of  his  wide  experience  on  the  table,  explain  the  de- 
ficiencies in  our  knowledge  and  construction  of  steam  turbines, 
and,  setting  down  nought  in  malice,  to  disclose  all  the  troubles, 
negligences  and  ignorances  which  beset  that  equipment — all 
this  with  the  laudable  object  of  providing  a  firm  stage  for 
future  progress  under  both  headings.  This,  we  think,  he  has 
succeeded  in  doing,  though,  as  Prof.  Stoney  pointed  out,  the 
Paper,  if,  indeed,  that  is  its  proper  designation,  does  not  lead 
itself  to  easy  assimilation  or  discussion. 

The  Chief  Cause  ok  Tukhixe  Trouble. 

If  we  were  asked  to  state  in  one  word  the  chief  cause  of  the 
present  troubles,  we  should  say  that  the  trend  of  the  Paper 
itself  and  of  the  various  discussions  point  definitely  to  that 
iau.se  being  vibration.  In  the  case  of  single-flow  turbines  the 
movement  towards  largencapacities  at  a  given  speed  has  neces- 


A  Lack  of  Knowledge  of  Fundamentals. 

All  these  points  came  out  in  the  discussion,  perhaps - 
more  by  inference  than  in  anj^  direct  way  and  are  all 
subjects  for  future  study.  At  present  there  is  more  than  a 
little  cloudiness  of  thought  about  them,  possibly  because  so 
very  little  is  known  about  the  fundamental  causes  of  much 
that  occurs.  Unfortunately,  the  breakdown  is  the  best  way 
of  obtaining  knowledge  on  these  points,  and,  though  we  have 
often  insisted  on  the  usefulness  of  breakdowns  in  increasing 
our  knowledge  of  obscure  points,  we  shall  not  go  so  far  as  the 
Chinee,  chronicled  by  Lamb,  and  we  are  sure  both  turbine 
con.structors  and  users  will  be  at  one  with  us  in  our  diffidence 
in  this  respect. 

Speed  and  Size. 

Two  other  important  points  which  are  closely  related  in 
turbine  design  and  which  emerged  from  the  discussion  are 
speed  and  size.  The  advantages  of  forcing  up  the  speed 
above  present  limits  are  that  smaller  size  machines  can  be 
used  and  the  difficulties  which  attend  the  production  of  large 
forgings  are  thereby  eliminated.  On  the  other  hand,  to 
increase  the  speed  wery  much  above  3  000  revs,  per  min.  for 
machines  of  an  output  of  12  000  to  15  000  kW  will,  it  is  feared, 
introduce  difficulties  not  only  from  vibration  but  from  other 
causes  which  would  more  than  outweigh  any  advantages 
obtainable.  This,  then,  is  a  question  where  compromise  is 
once  more  the  best  policy.  As  regards  size,  the  same  argu- 
ment applies.  Envious  glances  are  being  cast  in  some  quarters 
at  the  very  large  machines  which  are  now  being  built  and  jnit 
to  work  in  .\merica,  apparently  on  the  princi])Ie  that  mere 
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size  is  an  advantage  in  itself.  Apart  from  the  fact  that  the  con- 
struction of  these  large  machines  is  attended  by  very  great 
difficulties,  as  Mr.  W.  H.  Patchell  and  Mr.  S.  L.  Pearce  have 
both  shown,  their  operation  is  by  no  means  reliable  judged  by 
standards  in  this  country.  It  is  also  very  much  to  be  doubted 
whether  their  employment  is  economically  desirable  under 
the  conditions  which  pertain  over  here.  As  Mr.  J.  N.  Wayte 
rightly  said,  the  maximum  sizes  for  the  generating  unit  em- 
ployed should  be  such  that,  if  the  largest  set  breaks  down,  the 
load  can  be  shared  among  the  other  sets. 

We  hope  that  this  tendency  will  not  develop  with  the  es- 
tablishment of  capital  stations.  For  reasons  of  space  and 
efficiency  in  operation  it  would  be,  of  course,  undesirable  to 
equip  such  stations  with  units  as  small  as  5  000  kW.  On  the 
other  hand,  there  is  already  talk  of  units  of  50  000  kAV,  and, 
while  the  design  and  operation  of  such  large  machines  will  be 
the  object  of  close  study  by  designers  in  this  country,  espe- 
cially to  discover  how  the  limitations  imposed  by  turbine  blade 
construction  and  mechanical  stresses  will  be  overcome,  we  do  not 
suggest  the  adoption  of  such  sizes  over  here  even  to  the  extent 
of  following  the  American  practice  of  constructing  two  or  more 
separate  machines  which  work  together  as  a  single  operating 
unit.  This  type  of  construction  has  the  advantage  that  it  is 
not  necessary  to  shut  the  whole  of  the  machine  down  when 
repairs  are  necessary,  while,  at  the  same  time,  it  allows  larger 
units  to  be  employed  than  could  be  produced  on  a  single  shaft. 
At  the  same  time  it  does  not  get  over  the  disadvantages  of 
greater  floor  space  and  introduces  switching  and  other  operating 
and  economic  difficulties. 


Our  Real  Requirements. 
These  are  among  the  more  important  of  the  very  important 
fundamental  points  which  are  raised  by  this  interesting  Paper 
and  the  equally  interesting  discussions.  Turbine  design,  in 
our  view,  does  not  depend  on  whether  the  impulse  or  reaction 
turbine  is  the  best  for  no  general  answer  can  be  given  to  a 
question  of  that  kind.  The  real  problem  is  the  determination 
at  the  most  critical  stage  in  the  history  of  the  steam  turbine 
of  the  general  principles  of  good  design  and  the  accumulation 
of  well-sifted  knowledge  on  fundamental  phenomenon  so  that 
the  turbine  finally  produced  is,  from  both  an  economical  and 
engineering  point  of  view,  most  suited  to  what  have  been 
shown  to  be  our  requirements  in  this  country. 


London   District   Elec- 
tricity  Schemes. 

When  on  the  fourteenth  of  next  month  the  Electricity 
Commissioners  begin  the  inquiry  into  the  present  condition 
of  electricity  supply  in  the  London  and  Home  Counties  Elec- 
tricity District  they  will  be  confronted  with  four  definite 
schemes,  all  of  which  have  been  propounded  with  a  view  to 
improving  the  existing  organisation.  The  proposals  in  three 
of  thege  schemes  cover  the.  whole  district  as  provisionally 
determined.  Even  on  tliis  comparatively  minor  point,  how- 
ever, there  is  not  absolute  agreement.  For  the  London 
Electricity  Committee  are  not  satisfied  that  the  district  as 
now  delimited  is  the  best  and  most  economical  thiit  could  be 
devised,  and  may  ask  for  leave  to  introduce  mod'fieations  at 
the  inquiry.     As  regards  the  engineering  details  t.11  three  of 


the  proposals  are  based  on  the  technical  schemes  prepared  by 
the  consulting  engineers  of  the  London  County  Council,  the 
Conference  of  Local  Authorities  and  the  Joint  Committee 
respectively.  Particulars  of  these  were  recently  published 
in  The  Electrician  and  need  not  be  referred  to  at  the  moment. 
The  battle  is  therefore  to  be  fought  on  administrative  and 
political  grounds,  about  which  there  is  widespread  disagree- 
ment. 

Constitution  or  the  Joint  Authority. 

This  is  evident  wher  we  say  that,  apart  from  the  fact  that  each 
"of  the  three  schemes  contemplates  the  formation  of  a  Joint 
Electricity  Authority,  they  bear  little  similarity  to  one  another. 
La  regard  to  the  constituton,  powers  and  duties  of  the  suggested 
authority,  its  numbers  and  the  mode  of  their  election,  as  well 
as  regards  the  important  question  of  the  financial  provisions, 
there  are  obviously  considerable  differences  of  opinion  and  we 
are  afraid  it  will  take  the  Commissioners  some  time  to  re- 
concile such  great  divergencies  and  to  evolve  therefrom  a 
scheme  acceptable  to  all  parties.  It  would  not,  of  course,  be 
difficult  to  find  loopholes  in  the  draft  constitution  of  any  of 
the  proposed  Joint  Authorities,  but  as  constructive  effort  and 
co-operation  are  vitally  needed  at  present  we  j^ropose  to  con- 
fine ourselves  to  a  discussion  of  some  of  the  more  impiortant 
general  points  and  to  suggest  certain  modifications  solely  in 
the  interests  of  harmony  and  progress. 


The  L.C.C.  Scheme. 
To  take  the  London  County  Council  scheme  first.  This 
proposes  an  authority  numbering  28  members,  eight  of  whom 
would  be  representatives  of  the  County  Council,  six  would  be 
drawn  from  the  local  authority  and  company  undertakers 
respectively,  four  from  the  purchasing  and  other  local  autho- 
rities outside  the  County  of  London,  two  from  the  railways 
and  large  consumers  and  two  from  the  workers  in  the  industry. 
But  as  the  chairman  and  vice-chairman  may  be  appointed 
from  outside  the  authority  may  consist  of  30  members.  On 
the  other  hand,  the  Conference  of  the  Greater  London  Local 
Authorities  suggest  an  authority  numbering  twenty-four, 
eight  of  whom  would  be  elected  by  London  local  authority 
undertakers,  four  by  local  authority  undertakers  outside  the 
County  of  London,  three  by  the  L.C:C.,  one  by  the  City  Cor- 
poration, two  by  local  authorities  in  and  two  by  local  authorities 
outside  London  who  are  not  undertakers,  and  four  by  com- 
pany undertakers.  As  the  chairman  and  vice-chairman  need 
not  be  elected  members  and  as  the  Minister  of  Transport  may 
also  appoint  three  members  to  represent  the  railways,  large 
consumers  and  other  interests  including  labour,  the  total  of 
the  Board  may  be  as  high  as  twenty-nine,  a  figure  which  is 
substantially  the  same  as  that  proposed  by  the  County 
Council. 

A  Bad  Provision. 
It  seems  to  us  unnecessary  to  give  the  Minister  of  Transport 
power  to  vary  the  constitution  of  the  Authority.  Another 
and  very  objectionable  condition  is  that  all  municipal  members 
of  the  Joint  Authority  must  be  members  of  the  local  authorities 
who  have  the  right  to  elect.  This  provision  will  not  make  for 
either  efficiency  or  progress,  as  the  right  type  of  man  will  not 
always  be  found  by  such  a  method  of  election,  and  it  will 
also  introduce  party  politics  and  other  causes  of  friction 
which  are  certainly  not  required  by  a  highly  technical  body 
like  an  Electricity  Authority.  We  think  it  most  desirable 
for  the  Authority  to  be  able  to  elect  or  co-opt  outside  engineers 
and  business  men,  that  is  men  who  take  little  interest  in 
politics  and  who  refuse  to  submit  themselves  to  the  trouble 
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^  and  worry  of  a  fontcsti'd  imiin<iiial  rlcrtion.  The  fact  that 
tht-  cliainiuiii  and  vicc-iliaimian  in  all  tliici'  schemes  need  not 
be  elocted  members  of  the  Authority  may,  but  will  not  neces- 
sarily, result  in  the  introduction  of  one  or  two  good  men  with 
oommereial  e.\|)orience,  but  this  is  hardly  enough.  For  if 
the  political  element  is  in  the  ascendant,  as  we  fear  it  cannot 
fail  to  be,  little  can  be  expected  from  this  small  number. 
In  our  opinion  at  least  one  third  of  the  .\uthority  should  be 
men  with  engineering  or  business  training. 

Representation  Anomalies. 

The  London  .loint  ("ommittee  has  adopted  a  peculiar  method 
of  constituting  its  .loint  Authority.  The  Ij.C.C  is  to  be  allowed 
five  members,  the  City  Corporation  one,  the  local  authorities 
outside  London  whose  purchase  rights  have  been  transferred 
to  the  Authority  two,  the  railway  companies  and  large  con- 
sumers three  members,  while  there  is  an  ambiguous  provision 
for  the  representation  o{  undertakers  (whether  they  have 
agreed  to  transfer  their  undertakings  or  not)  according  to  the 
number  of  units  sold,  companies  and  local  authorities  being 
treated  alike  in  this  respect.  It  is  impossible  to  ascertain 
the  aggregate  of  this  Authority,  but,  apparently,  the  idea  is 
to  give  those  undertakers  who  have  agreed  to  transfer  their 
undertakings  double  the  representation  of  those  who  decline 
to  do  so.  The  voting  power  of  the  members  of  the  constituent 
committee  is  stated  clearly  enough,  but  it  will  necessitate  the 
compilation  of  a  register  of  voters,  which  may  vary  from  month 
to  month.  There  is  no  provision  for  electing  representatives 
of  Labour,  an  omission  which  can  easily  be  rectified. 

On  the  other  hand,  the  members  appointed  to  represent  the 
railways,  large  consumers  and  Labour  would,  according  to  the 
Conference  of  Local  Authorities,  be  appointed  by  the  Minister 
of  Transport  and  would  number  three.  The  London  County 
Council  proposes  to  authorise  the  Minister  of  Transport  to 
appoint  two  representatives  for  the  railway  companies  and  large 
consumers  and  the  Minister  of  Labour  to  appoint  the  two 
representatives  of  Labour.  The  London  Joint  Committee 
would  give  three  members  to  the  railways  and  large  con- 
sumers {i.e.,  those  who  use  over  250  000  units  a  year),  but 
apparently  they  would  be  elected  by  their  own  class.  This 
seems  to  us  the  only  equitable  and  proper  method. 

These  are  only  a  few  of  the  points  to  which  objection  may 
be  taken  in  what  may  be  called  the  politics  of  the  scheme, 
but  as  they  are  fundamental  ones,  affecting  the  constitution  of 
the  Authority,  great  care  is  necessary  to  define  the  basic 
principles  on  which  such  representation  is  made.  There  is,  in 
fact,  such  a  want  of  clarity  and  precision  about  the  constitution 
of  proposed  Authorities  that  we  wish  the  Electricity 
Commissioners  could  see  their  way  to  lay  down  for  our  guidance 
some  general  rules  for  the  equitable  representation  of  all 
interests  on  all  such  bodies. 

The  Payment  of  Members. 
Another  objectionable  feature,  not  we  hope  introduced  in 
emulation  of  another  assembly,  is  the  proposal  to  pay  salaries 
to  the  Chairman  and  Vice-Chairman  of  the  Joint  Authority, 
and  to  the  Chairman  of  any  Committees  that  may  be  formed, 
though  the  L.C.C.  confine  payment  to  the  Chairman  of  the 
Authority.  A  permanent  chairman  might  be  paid  and  reason- 
able personal  expenses  should  be  allowed  to  chairmen  of 
committees  and  other  members,  but  the  proposal  to  create 
a  number  of  paid  appointments,  apart  from  the  technical 
and  clerical  staff,  is  to  encourage  the  formation  of  a  municipal 
bureaucracy  which  would  add  materially  to  the  expenses  of 
the  ordinary  administration  and  would  also  militate  against 
progress. 


An  East  London  Electricity  District. 

The  scheme  of  the.  Poplar  Borough  Council  for  the  creation 
of  a  Joint  Electricity  Authority  for  Ea.st  London  also  contains 
some  curious  provisions.  The  district  will  extend  from  Islington 
and  Southwark  on  the  west,  to  Tilbury,  Orsett,  Billericay, 
Gravesend  Borough,  the  Northfieet  and  Uartford  urban 
districts  on  the  east.  The  Joint  Authority  will  consist  of  37 
members,  32  of  whom  are  to  be  representatives  of  lo('al 
authorities.  Twenty-two  will  be  elected  by  authorised  under- 
takers, seven  by  Councils  having- the  rifiht  to  jmrchase  under- 
takings and  three  by  County  Councils.  Large  consumers 
will  have  three  representatives  and  Labour  two.  But  tlie 
Minister  of  Transport  is  to  make  these  appointments  !  We 
are  left  in  the  dark  as  to  the  princijile  upon  which  the  appoint- 
ments arc  to  be  made  by  the  Minister,  though  this  is  not  the 
only  obscure  point  in  this  wonderful  scheme.  For  there  is  no 
provision  for  the  representation  of  supply  companies  or  of 
the  railway  companies.  Each  member  of  the  Authority  will 
have  one  vote  in  the  case  of  authorised  undertakers  and  an 
additional  vote  for  each  million  units  of  electricity  purchased 
from  the  Joint  Authority  in  the  preceding  year.  Apart  from 
the  County  Councils  there  are  about  40  local  authorities  in 
the  area  and  the  scheme  will  require  amendment  if  only  to 
avoid  conflicts  about  representation.  Drastic  measures  would, 
however,  be  the  best  way  of  dealing  with  it. 

Extensive  Powers  of  Authority. 
The  East  London  Joint  Authority  will,  it  is  proposed,  take 
over  the  powers  of  authorised  distributors  in  areas  without 
supply  at  present  and  will,  if  it  is  allowed,  make  regulations 
controlling  the  systems  of  distribution  to  be  adopted  and  the 
method  of  charging  employed.  The  purchase  powers  of  local 
authorities  are  to  be  vested  in  the  Authority  and  provision 
is  to  be  made  for  giving  supply  in  places  contiguous  to  the 
proposed  electricity  district,  to  enable  authorised  undertakers 
to  rerider  mutual  assistance.  The  prices  to  be  charged  for 
energy  are  to  be  sufficient  to  ensure  that  the  income  shall  cover 
all  expenditure,  including  interest  and  repayment  of  principal, 
and  any  deficit  is  to  be  met  out  of  the  succeeding  year's  revenue, 
thus  avoiding  a  demand  upon  the  district  rates.  It  is  pro- 
posed to  obtain  authority  "  to  manufacture  gas  for  the  purpose 
of  generating  electricity,  and  for  the  construction,  erection, 
maintenance,  hire  and  sale  of  machinery,  plant,  electric  lines, 
wires,  lamps,  &c.,  and  for  the  supply  of  hot  water  and  steam." 
These  extraordinary  and  somewhat  unusual  powers  will 
arouse  a  very  strong  opposition  and  will  jeopardise  the  whole 
scheme,  for  we  certainly  do  not  require  a  sort  of  engineering 
Selfridge.  This  is  also  an  objectionable  feature  of  the  scheme 
of  the  Conference  of  Local  Authorities.  Though  the  sale  of 
electric  fittings  and  apparatus  may  be  allowed  under  limited 
conditions,  the  powers  asked  for  seem  to  be  too  wide  and 
are  not,  it  seems  to  us,  essential  for  the  purposes  of  a  Joint 
Electricity  Authority. 

System  to  be  Adopted. 

The  system  of  supply  proposed  is  to  be  three-phase  alter- 
nating current,  with  a  frequency  of  50  cycles.  The  main 
primary  transmission  pressure  will  be  30  000  to  33  000  V 
between  phases  and  the  local  secondary  pressure  6  600  to 
11  000  V.  It  is  not  proposed  to  discard  any  of  the  existing 
generating  stations  immediately,  but  a  committee  of  the 
engineers  of  the  participating  undertakers  will  prepare  technical 
and  financial  data  on  the  whole  subject.  Existing  stations  are 
to  be  interconnected  in  groups  and  a  new  capital  station  at 
Dagenham,  with  an  initial  capacity  of  100  000  kW  and 
capable  of  extension  to  400  000  kW,  is  proposed. 
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The   Regulation   of   Synchronous   Generators. 


Bs-  A.   G.   WARREN,   IJ.Su.,  M.I.E.E. 

[Conclvded  from  page  583.) 


Potiek's  Method. 
The  important  feature  of  Potier's  method' is  the  manner  of 
;separation  of  the  armature  reaction  and  leakage  reactance. 
In  addition  to  the  no-load  characteristic,  a  curve  is  obtained 
connecting  the  terminal  voltage  and  field  current  for  constant 
full-load  wattless  current  in  the  armature.  Under  these 
conditions  the  ohmic  drop,  being  in  quadrature  with  the 
reactive  drop  and  the  efiect  of  armature  reaction,  contributes 
but  a  negligible  amount  to  the  total  drop.  The  armature 
magnetomotive  force  is  in  direct  opposition  to  the  impressed 
magnetomotive  force,  and  the  latter  must  be  increased  by  an 
amount  equal  to  the  armature  reaction  if  the  generated  voltage 
is  to  be  maintained.  The  reactive  drop  subtracts  directfy 
from  the  generated  E.M.F.  The  characteristic  for  a  constant 
wattless  current  is,  therefore,  identical  in  form  with  the  no- 
]oad  characteristic,  but  is  displaced  to  the  right  by  an  amount 
equal  to  the  armature  reaction,  and  downwards  by  an  amount 
equal  to  the  reactive  drop.  QCK  (Fig.  10)  represents  a  curve 
gO  obtained.     Each  point  on  this  curve  such  as  C  is  derived 
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Irom  a  corresponding  point  A  on  the  open  circuit  character- 
istic by  a  constant  vertical  movement  AD  (the  reactive  drop) 
and  a  constant  horizontal  movement  DC  (the  armature  re- 
action). The  fact  that  this  curve  when  determined  by  ex- 
periment may  be  made  to  coincide  reasonably  well  with  the 
•open  circuit  characteristic,  by  a  movement  which  retains  the 
axes  in  their  original  directions,  is  proof  of  the  approximate 
accuracy  of  the  assumptions  underlying  the  method.  The 
curves,  therefore,  when  obtained  enaljle  the  two  components 
AD  and  DC  to  be  determined  with  considerable  accuracy. 

■Before  passing  on  to  modifications  of  Potier's  method  we 
may  notice  how  the  various  methods  mentioned  so  far  are 
illustrated  by  Fig.  10.  Potier's  method  assumes  that  on 
wattless  load  with  a  field  current,  PH,  which  produces  a 
voltage,  HE,  on  open  circuit,  the  drop,  CE,  is  brought  about 
by  the  effective  field  current  first  being  reduced  in  .value  to 
PG,  when  the  generated  voltage  becomes  GA  ;  in  addition 
there  is  a  reactive  drop  of  AD,  giving  the  terminal  voltage  as 
GD  or  HC.  Both  the  synchronous  impedance  and  magneto- 
motive force  methods  naturally  give  the  same  result  for  this' 
case  when  the  necessary  quantities  are  deduced  from  the  watt- 
less full  load  current  readings.  The  former  metliod  assumes 
that  the  fall  of  voltage  is  entirely  due  to  a  reactive  drop,  CE, 
the  latter  to  an  armature  reaction,  CF.  The  inapplicability 
of  the  values  determined  from  the  short-circuit  test  to  this  case 
is  also  clear  from  the  diagram.  The  synchronous  impedance 
mfithod  assumes  that  the  drop  is  entirely  due  to  reactance,  and 


is  constant  ;  the  value  at  short-circuit  is  QR,  which  is  much 
greater  than  CE.  The  magnetomotive  force  method  assumes 
that  the  drop  is  entirely  due  to  armature  reaction  and  is 
constant  ;  the  value  at  short-circuit  is  PQ,  which  is  consider- 
ably less  than  CF.  The  pessimism  of  the  former  method  and 
the  optimism  of  the  latter  is  thus  shown  clearly. 

BIODIFICATIONS    OF    PoTIER's    MeTHOD. 

The  difficulties  attending  the  experimental  determination 
of  the  wattless  characteristic,  QCK  (Fig.  10)  over  its  whole 
range  has  resulted  in  many  attempts  to  derive  the  leakage 
reactance  and  the  armature  reaction  coefficient  from  more 
limited  experimental  data.     So  far  the  methods  which  the 
writer  has  met  involve  the  determination  of   (a)  the  open 
circuit  characteristic,  (h)  the  excitation  to  give  full  load  short- 
circuit   current,    (c)   the   voltage   generated    with    this    same 
excitation  when  a  wattless  current,  less  than  the  full-load 
current,  is  taken  from  the  machine.     Such  data  theoretically 
allow  the  coefficients  to  be  determined  completely.     Blethods 
of  working  out  the  coefficients  (identical  in  principle)  have 
been    published    by   Blondel   and    Fischer-Hinnen.     A   little 
critical  examination  of  the  methods,  however,  reveals  the  fact 
that  the  particular  data  selected  for  the  determination  of  the 
coefficients  can  afford  but  very  inaccurate  results.     The  only 
part  of  the  magnetisation  curve  that  is  used  during  analysis 
is  confined  within  a  very  small  range  near  the  origin.     This 
part  of  the  curve  does  not  depart  sensibly  from  a  straight  line. 
It  has  already  been  remarked  that  for  an  air  core  machine 
all  methods  would  give  identical  results.     Identical  results  are 
necessarily  obtained  so  long  as  the  magnetisation  curve  is 
rectilinear.     If  the  curve  were  rectilinear  over  its  whole  range 
the  coefficients  would  be  indeterminate  by  any  experimental 
method  ;    only  the  combined  effect  of  armature  reaction  and 
reactance   could   be   measured.     Under   these    circumstances 
their   separation   would   be    quite   unnecessary.     It   follows, 
however,  that  if  ufe  is  made  of  only  the  lower  part  of  the  open 
circuit  characteristic,  the  separation  of  the  two  components 
can  only  be  accomplished  with  very  indifferent  accuracy.     The 
evil  does  not  stop  there  ;   one  may  be  ■easily  lead  into  a  false 
sense  of  security  by  the  very  difficulty  of  separating  the  com- 
ponents.    It  is  readily  imagined  that  since  the  same  result  is 
obtained  if  part  of  the  armature  reaction  is  attributed  to 
reactance,  or  \'ice  versa,  that  the  exact  division  of  the  voltage 
drop  into  its  separate  components  is  of  little  importance.     This 
is  true  for  the  lower  part  of  the  curve,  but  the  machine  is  not 
used  under  these  circumstances,  but  is  used  with  the  magnetic 
circuit    approaching    saturation.     When    the    magnetisation 
curve  has  departed  considerably  from  a  straight  line  it  is 
necessary  for  the  separate  components  of  the  drop  to  be  known 
with  considerable  accuracy.    In  addition,  it  must  be  remembered 
that  the  assunijitions  made,  though  reasonably  accurate  if 
applied  under  suitable  conditions,  are  not  rigidly  true.     Great 
accuracy,  therefore,  could  not  be  expected  if  the  coefficients 
are  determined  from  data  departing  so  far  from  normal  working 
conditions. 

r  Fischer-Hinnen  Method. 

A  brief  consideration  of  the  Fischer-Hinnen  method,  which 
is  also  representative  of  others  of  the  class  criticised,  will  show 
how  difficult  is  the  analysis  of  the  drop  into  its  separate  com- 
ponents with  any  accuracy.  Let  OAK  (Fig.  11)  be  the  lower 
part  of  the  open  circuit  characteristic,  OQ  being  the  field 
current  giving  a  short-circuit  armature  current  /,.  Suppo.se 
for  the  moment  that  the  point  A  corresponding  to  Q  (the 
lowest  point  of  the  wattless  current  characteristic  of  Fig.  10) 
be  known.  Then  both  AC  and  CQ  would  be  determined,  and 
the  coefficients  would  be  ACjI.  and  CQjI,.  Let  the  terminal 
voltage  for  some  smaller  wattless  current  I  be  V .     Let  ///,  be 
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e<iiuil  to  QDjQC=QE!QA,  then  for  tliis  smaller  current,  the 
fllcttive  reduction  in  iield  current  due  to  armature  reaction 
is  QD,  and  the  generated  voltage  is  DK.  Tiie  reactive  drop  is 
DE.  Hence  the  terminal  voltage  V  is  equal  to  EK.  Hence  E 
is  on  the  curve  GEF,  drawn  a  distance,  F,  below  OAK.  It 
is  also  on  the  curve,  J  EH,  drawn  so  that  QElQA=ljI..  E  is 
determined  by  the  intersection  of  these  two  curves  ;  and  so 
the  position  of  A  is  found.  For  the  curve  shown  in  Fig.  11 
there  is  no  difficulty  in  detennining  .1.  But  in  actual  jiractice 
OAK  is  nearly  straight,     Fip;.  1 1  is  redrawn  in  Fig.  12  for  the 


or  in  draughtmanship  only  affect  the  accuracy  of  the  coefficients 
to  a  small  degree. 

The  method  employed  by  the  writer  is  illustrated  by  Fig.  13. 
In  addition  to  the  nodoad  characteristic,  the  data  employed 
are  : —  -^ 

Field  current  60-7  A  for  short-circuit  armature  current  of  300  A. 

Kield  current  245  A  for  wattless  armature  current  of  300  A  at  4  950  V. 

Su])pose  for  the  moment  that  the  point  A  be  known.  On 
tiie  wattless  current  test  the  effective  reduction  in  field  strength 
is  Q'C'=QC,  and  the  reactive  drop  is  C"A'=CA.     The  ter- 
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actual  alternator  under  consideration.  The  position  of  A  in 
the  figure  has  been  fixed  from  a  knowledge  of  the  constants  of 
the  machine.  It  is  clear  that  its  position  could  not  be  deter- 
mined for  this  machine  by  the  method  described.  The  slightest 
inaccuracy  either  in  experiment  or  in  draughtmanshrj)  woidd 
result  in  the  curves  FG  and  HJ  not  intersecting  at  all.  Although 
this  magnetisation  curve  is  nearly  straight,  it  is  by  no  means 
uncommoidy  so,  and  the  method  is  valueless  iiidess  a  very 
heavy  short  circuit  current  is  employed. 
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Such  difficulties  are  entirely  overcome  if  the  wattless  current 
test  is  carried  out  with  the  same  armature  current  as  was 
obtained  in  the  siiort-circuit  test,  instead  of  with  the  s&mejield 
current.  The  excitation  is  adjusted  to  about  that  correspond- 
ing to  normal  full  load.  It  is  clear  that  data  obtained  on  this 
basis  would  be  more  likely  to  give  results  applicable  in  practice 
than  data  based  upon  measurements  made  far  below  satura- 
tion.    Further  it  will  be  seen  that  small  errors  in  experiment 
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minal  voltage  V  is  therefore  A'U.  The  point  A'  therefore 
lies  on  the  curve  O'A'E,  exactly  similar  to  OAV  displaced  to 
the  right  an  amount  00'=CC''=the  difference  of  the  field 
currents  in  the  two  tests  (245— 607=184:'3)  ;  it  also  lies 
on  the  curve  SA'T  exactly  similar  to  OAU  displactd  down- 
wards by  an  amount  V.  The  point  A'  is  thus  determined  by 
the  intersection  of  two  curves.  Since  the  two  parts  of  the 
magnetisation  curve  concerned  are  of  very  different  slope 
there  is  no  doubt  about  the  point  of  intersection,  and  A'  is 
determined  with  considerable  accuracy.  In  this  case 
A'C =600  volts,  wdience  the  leakage  reactance  is  2  ohms,  and 
Q'C'=i5  amperes,  whence  the  armature  reaction  coefficient 
is  0-1.5. 

Greater  accuracy  of  draughtmanship  can  be  obtained  by 
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plotting  only  the  jjart  of  the  diagram  centred  round  A' .  For 
this  purpose  Table  I.  is  prepared,  as  shown.  One  curve  is 
then  given  by  plotting  column  II.  against  column  IV.,  the 
other  by  plotting  column  I.  against  column  III.  A  large 
scale  can  be  chosen,  and  we  obtain  Fig.  14.  A  comparison 
of  results  calculated  by  the  various  methods  is  given  in  Table 
II.  ;  the  regulation  is  defined  as  the  percentage  rise  ^f  voltage 
when  a  current  of  300  A  at  5  000  V  is  switched  off.     The 
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Table  I. 

No-load  characteristic. 

III 

IV 

I. 

II. 

II. -4  950 

I.  (245-60-7). 

Field  current. 

Phase  voltage. 

0 

0 

184-3 

20 

765 

204-3 

40 

1  500 

224-3 

60 

2  220 

244-3 

80 

2  935 

100 

3  580 

120 

4  160 

140 

4  655 

160 

5  060 

iio 

180 

5  3.50 

400 

200 

5  550 

600 

220 

5  725 

775 

240 

5  860 

910 

260 

5  970 

1  020 

Table  II. 


Armature 
reaction 
coefficient. 

Leakage 

reactance, 

ohms. 

Percentage 

regulation. 

P.F.  =  l. 

P.F. =0S. 

Synchronous    impedance 
—  short-circuit    (pessi- 

0 

0 

0-202 
0-303 
0-15 

7-5 
3-13 

0 
20 

10-3 
2-46 

4-4 
7-5 
5-0 

32-4 

Synchronous    impedance 
—wattless  current 

Magnetomotive     force- 
short-circuit          (opti- 

12-8 
14-0 

Magnetomotive     force  — 
wattless  current 

17-5 

Writer's  modification  of 
Poller's  method     

14-0 

Table  III. 

No-load  c 

laracteristic. 

Ill 

IV. 

I. +  80. 

I. 

II.                       11.-800 

Field  current. 

Phase  voltage. 

140 

4  655 

220 

160 

5  060 

... 

240 

180 

5  350 

260 

200 

5  550 

4  750 

220 

5  725 

4  925 

240 

5  860 

5  060 

260 

5  970 

5  170 

striking  feature  of  this  table  is  the  accuracy  of  the  magneto- 
motive force  method  under  suitable  circumstances. 

Further  Modification  of  Potier's  Method. 

One  obvious  criticism  that  may  be  directed  at  the  writer's 
method  is  that  it  still  makes  use  of  the  short-circuit  condition, 
when  the  field  is  far  below  saturation.  This  is  true,  though 
it  is  believed  that  the  accuracy  of  the  method,  apart  from  the 
accuracy  resulting  from  the  simplicity  of  analysing  the  experi- 
mental results,  is  far  greater  than  any  method  which  employs 
low  saturation  for  both  the  experimental  tests. 

This  criticism,  however,  does  not  apply  to  the  following 
method.  As  before,  two  points  on  the  wattless  load  curve 
are  determined,  one  for  an  excitation  rather  above  the  normal 
and  one  for  an  excitation  rather  below.  The  coefficient  of 
armature  reaction  and  the  leakage  reactance  are  calculated 
from  these  determinations.  The  analysis  of  the  results  is 
efiected  in  an  exactly  similar  manner  to  that  employed  in  the 
pre-vious  method.  For  the  two  tests  the  load  current  is  main- 
tained constant. 

As  before,  let  OAV  (Fig.  15)  be  the  open  circuit  character- 
istic. Suppose  that  when  the  field  current  is  F=PM  the 
terminal  voltage  is  V=QM.  Suppose  for  the  moment  that 
the  point  A,  corresponding  to  Q,  be  known.  Let  the  field 
current  be  increased  to  F-\-f=PN,  the  terminal  voltage  conse- 
quently increasing  to  V-\-v.  Since  the  armature  current  is 
maintained  at  the  same  value,  both  the  reactive  drop  and  the 
armature  reaction  are  unaltered.  The  efiective  fieid  current 
is  PL  and  the  generated  voltage  is  LU.  The  reactive  drop  is 
A'C,  and  therefore  the  terminal  voltage  is  LC'+A'U.     But 


iC=F,  and  therefore  A'U=v.  A'  is  therefore  on  the  curve 
SA'T  drawn  v  below  OAV.  It  is  also  on  the  cttrve  O'A'R 
drawn  to  the  right  of  OAU  by  an  amount  CC'=QQ'=f.  The 
point  A'  is  therefore  determined  by  the  intersection  of  two 
curves  similar  to  OAU,  one  drawn  an  amount/to  the  right  of 
OAU  and  one  drawn  an  amount  v  below  OAU.     As  before,  a 
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240       280 


table  may  be  employed  and  only  the  part  of  the  diagram  in 
the  neighbourhood  of  A'  plotted.     The  results  used  are  : — 

For  a  wattless  current  of  300  A  the  voltage  is  4  460  when  the 
field  current  is  205  A,  and  rises  to  5  260  V  when  the  field 
current  is  increased  to  285  A.     Here/=80  and  ?j=800. 


4400 


220 


240  260  280 

Field  Current  -Amps, 
Fig.  16. 


The  curves  are  plotted  in  Fig.  16,  and  from  them  we  obtain 
the  same  value  of  the  armature  reaction  coefficient  and  of 
the  reactance  as  were  obtained  previously. 

Conclusion. 

The  tests  outlined  above  enable  both  the  armature  reaction 
and  the  leakage  reactance  to  be  obtained  with  considerable 
accuracy  on  the  assumption  that  these  quantities  are  inde- 
pendent of  the  power  factor  of  the  load.  For  non-salient 
pole  generators  the  assumption  is  perfectly  justifiable.  Even 
with  salient  pole  generators  the  accuracy  of  the  results  obtained 
is  often  very  good.  Greater  accuracy  in  the  latter  case  can 
be  obtained  by  splitting  the  armature  reaction  into  two  com- 
ponents. 

In  the  case  of  singlephase  machines  it  is  doubtful  whe.ther 
such  refinement  justifies  itself.  For  such  machines  the  dia- 
gram given  in  Fig.  I  is  correct,  as  far  as  it  goes,  but  it  only 
represents  part  of  the  facts.  The  armature  reaction  is  not 
confined  to  a  flux  stationary  with  respect  to  the  field  system 
but  also  includes  a  transformer  current  in  the  field  circuit, 
which  reacts  again  on  the  armature  circuit.  It,  therefore, 
has  to  be  recognised  that  the  theory  on  which  the  foregoing 
methods  are  based,  though  nearly  true  in  most  cases,  is  not 
complete.  Attempts  at  extreme  refinement  may  therefore 
be  misplaced. 
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The  Latest   Bleriot   "Phi"   Starting   and   Lighting 

Equipment. 


The  (Ipsign  of  the  Rlciiot  Plii  startiiifi  and  lifjlitini:  ('tiuipment  for 
motor  ears  has  been  intlueneed  solely  l>v  eonsideratiiin.s  of  "  ])er- 
formanee  "  and  a  s<rions  endeavour  has  been  made  to  produee  a 
sy«lom  which  will  fulfill  its  purpose  under  the  most  arduous  and 
varied  conditions.  The  ([uestion  of  control  of  the  dynamo  output 
has,  in  parti  ular,  received  very  thorouf;h  attention,  and,  whilst 
adilitional   apparatus   has   been   incorporated,   the  results  oblalned 


engines.     In  the  following  description,  each  part  of  an  criuipment 
will  be  described  separately. 

The  "  Bi-CoMPOUND  "  Dynamo. 
This  is  a  two-])ole  machine  of  very  simple  and  robust  construction, 
and  is  illustrated  in  Fig.   1.     A  section  is  shown  in  Fig.  2,  from 
which  it  will  be  seen  that  only  one  field  coil  ia  used.     The  whole  of 


20 


Fig.  1. — View  of  the  Bleriot- I'hi  Dynamo. 

fully  justify  the  extra  cost.     In  no  case  has  any  device  been  adopted 
which  it  has  been  thought  would  diminish  the  reliability  of  the 
equipment  as  a  whole,  or  increase  the  amount  of  attention  required 
to  keep  it  in  good  order. 
The  system  is  of  the  "  two-unit "  type,  that  is  to  say,  the  starting 
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Fig.  2. — Section  of  the  Bleriot-Phi  Dynamo. 

is  performed  by  a  specially  designed  motor,  and  a  separate  machine 
is  provided  for  charging  the  accumulator.  This  arrangement  has 
been  adopted  because,  up  to  the  present,  the  '•  single-unit"  svstem 
has  not  been  found  very  suitable  for  large  engines,  though,  for  light 
■ears,  it  is  most  satisfactory.  The  Bleriot-Phi  equipment  is  intended 
for  the  highest  class  of  cars,  which,  as  a  rule,  are  fitted  with  large 
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Fig.  3. — Performance  of  the  Machine. 

the  magnetic  circuit,  with  the  exception  of  the  portion  on  which 
the  excitation  coils  are  wound,  is  built  up  of  laminations.  The 
armature  is,  of  course,  carried  on  ball  bearings  which  are  mounted 
in  the  end  brackets.  The  usual  type  of  carbon  brush  is  used,  and 
the  gear  is  arranged  so  that  a  brush  may  be  very  readily  renewed. 
The  rectangular  shape  of  the  machine  allows  it  to  be  fitted  alongside 
the  engine  without  inconvenience,  and  the  height  of  the  armature 
shaft  above  the  base  is  such  that  the  machine  may  be  driven  in 
tandem  with  the  magneto. 

Control  of  Output. 
The  dynamo  is  primarily  a  compound-wound  machine  in  which 
the  series  winding  exerts  a  demagnetising  action.     If  this  were  the 

Shunt 
Winding  A  r  ^ 

Series 
Windini 


Normal 
Load 


Hea^if 
Load 


+P 

Fio.  4. — Circuit  Arrangements. 


only  arrangement  governing  the  output  of  the  machine,  a  charging 
current  would  be  given  which  had  no  definite  relation  to  the  state 
of  the  accumulator  at  any  moment.  The  general  result  would  be 
for  a  greater  output  to  be  given  as  the  accumulator  became  charged, 
due  to  the  increase  in  its  voltage.  This  method  of  control  is  quite 
good  within  limits,  but  cannot  be  considered  satisfactory  for  an 
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equipment  of  the  highest  class.  In  order  to  improve  the  control, 
a  voltage  regulator  of  the  vibrating  type  is  fitted,  the  function  of 
which  is,  of  course,  to  introduce  a  resistance  into  the  shunt  ex- 
citation winding  when  the  voltage  of  the  machine  rises  above  a 
certain  value.  This  voltage  regulator  is  adjusted  to  come  into 
operation  at  16  V. 

The  result  is  an  arrangement  whereby  the  dynamo  output  is 
controlled  entirely  by  the  demagnetising  action  of  the  series  winding 
until  the  voltage  rises  to  16,  beyond  which  value  an  appreciable 
increase  in  voltage,  and  hence  of  current,  is  not  possible  as  the 
voltage  regulator  comes  into  action.     In  practice,  when  the  dynamo 


Fig.  5. — SECHOf;  of  Voltage  Regulatoh. 

is  charging  the  accumulator,  the  series  -ninding  limits  the  current 
until  charging  is  nearly  complete,  when  the  E.M.F.  of  the  accumu- 
lator commences  to  rise  rapidly  and  soon  brings  the  voltage  regu- 
lator into  operation.  This  results  in  a  gradual  diminution  of  the 
charging  current.  By  this  means,  the  accumulator  is  fairly  rapidly 
re-charged,  but  over-charging  is  prevented. 

Control  for  Auxiliary  Apparatus. 

^  In  addition  to  the  arrangement  for  limiting  the  output  in  accord- 
ance with  the  requirements  of  the  accumulator,  another  control  is 
introduced.     It  is  frequently  desired  to  use  powerful  headlamps,  or 


Circuit  Arrangements. 
The  arrangement  of  the  circuit  is  shown  in  Fig.  4.  A  close  ex- 
amination of  the  diagram  will  show  that  the  voltage  regulator  has 
two  fixed  contacts.  In  the  normal  position  of  the  vibrating  arma- 
ture, the  shunt  resistance  is,  of  course,  short  circuited.  When  the 
regulator  commences  to  act,  this  resistance  is  intermittently  in- 
serted in  the  shunt  field  winding.  If  the  voltage  continues  to  rise, 
the  armature  makes  connection  with  the  lower  contact,  thereby 
placing  the  series  and  shunt  field  windings  in  parallel.  This  is 
practically  equivalent  to  short-circuiting  the  shunt,  and  reduces 
the  magnetisation  of  the  field  sufficiently  to  keep  the  voltage  within 
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Fig.  7. — Voltage  REaPL.wiON  Curves  at  Various  Loads. 

the  required  limits,  under  the  worst  condition.  The  arrangement 
also  reduces  the  sparking  at  the  contacts  to  an  insignificant  amount. 
The  voltage  regulator,  a  section  of  which  is  shown  in  Fig.  5,  is 
mounted  on  the  commutator  end  bracket,  as  also  is  the  cut-out. 
Both  will  be  se  n  in  Fig.  1.  The  cut-out  is  the  standard  "  Bleriot- 
Phi  "  compensa'  ed  type,  which  was  described  in  The  Electrician  of 
October  29,  1920.  A  .section  of  the  instrument  is  given  in  Fig.  6. 
The  arrangement  of  the  circuits  and  the  method  of  control  adopted 
fulfills  the  fo'lowing  requirements  : — 

1.  The  charging  current  is  governed  by  the  state  of  the  battery 
at  any  moment,  and  over-charging  cannot  occur  as  the 
current  is  automatically  reduced  when  the  battery  voltage 
exceeds  a  certain  value. 


Fig.  6. — Section  of  the  Cut-out. 


Fi. 


-View  o?  the  Starter. 


some  other  devices,- such  as  electrically-heated  gloves,  &c.,  which 
require  a  large  current  for  their  operation.  This  may  result  in  the 
energy  withdrawn  from  the  accumulator  exceeding  that  supplied 
to  it  by  the  dynamo,  which  is  undersirable,  as,  sooner  or  later,  the 
excessive  demand  will  completely  discharge  the  accumulator.  In 
order  to  o-sercome  this  defect,  a  tapping  is  led  off  from  a  jioint  on 
the  series  winding,  and  the  circuits,  whose  demands  are  great,  are 
suppUed  from  this  lead.  The  effect  is  to  reduce  the  number  of 
demagnetising  series  turns,  and,  as  a  result,  to  increase  the  output 
of  the  dynamo.  The  actual  results  obtained  from  a  machine  are 
well  shown  in  Fig.  3. 


2.  The  voltage  regulation  allows  the  lamps  and  other  apparatus 

to  be  operated  by  the  dynamo  only,  so  that,  even  if  the 
accumulator  fail  altogether,  the  lighting  is  still  available. 
The  curves  given  in  Fig.  7  show  how  effective  the  voltage 
regulation  is  on  widely  different  lamp  loads  without  an 
accumulator  in  circuit. 

3.  The  output  of  the  dynamo  is  automatical'y  increased  when 

a  heavy  load  comes  on  the  system,  thus  guarding  against 
the  accumulator  becoming  discharged. 

4.  The  location  of  the  voltage  regulator  and  cut-outs  on  the 

dynamo  itself  greatly  simplifies  the  wiring. 
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Tlie  "  Bleriot-Phi "  Dymmo  is  mado  in  two  sizes,  the  output 
data  of  which  are  given  below. 


Tyi*. 

Volt«. 

Output.            Cutting-in  s\)eed. 

C.3                             12 
C.4.L.                       IL' 

200     W             700  reva  per  min. 
150     W            470  revs,  per  min. 

The  type  C.4.L.  is  specially  suitable  for  driving  in  tan<lom  with  the 
magneto  on  si.x-eylinder  engines.  The  height  of  the  .spindle  centre 
is  in  all  cases  45  mm. 

•         Dktaii-s  of  the  Starter. 

This  is  a  separate  machine,  and  is  a  simple  series-wound  motor 
built  in  a  tubular  yoke  {see  Fig.  8).  The  gear  engaging  mechanism 
is  of  the  usual  bendix  type,  which  is  so  largely  used.  The  armature 
is  mounted  on  plain  bearings,  as  the  machine  is  in  use  for  such  short 
periods  tliat  lubrication  presons  no  ditliculty.  The  question  of 
electrical-mechanical  efficiency  has  received  special  attention,  so 
that  the  starter  is  aide  to  deal  with  a  large  engine  without  throwing 
excessive  strain  on  the  accumulato  . 

The  following  data  refer  to  two  sizes  of  machines  : — 


Type. 


Diameter. 


D.R.I 
D.R.2 


115  mm. =4-53" 
130  mm.=512'' 


Torque. 


230in.-lbs. 
350  in. -lbs. 


Suitable  for  engines. 


Up  to  3  litres  capacity 
Over  3 litres  capacity 


The  Switchbo.\ed. 
Pi  This  instrument  is  the  centre  from  which  ail  lamps  as  well  as  the 
starter  are  controlled.     It  contains  three  switches,  which  operate  the 


Fro.'O. — The  .SwrrcuBOAKD. 


FlO.    10. — EXTKRXAL  \'IKW  OF  SWITCH. 


head  lamps,  the  side  lamps  and  tail  lamp.  All  circuits  are  protected 
by  fuses,  and  in  the  case  of  the  head  lamps,  each  lamp  has  a  separate 
fuse.  A  centre  zero  ammeter  of  the  moving-coil  type  is  fitted  to  the 
front  of  the  board,  and  indicates  the  charging  current  in  one  direc- 
tion, and  the  lamp  load,  &c.,  in  the  opposite  direction.  There  is  no 
awitchf  or  controlUng  the  dynamo  circuit,  as  this  is  not  necessary, 
owin.'  to  the  automatic  regulation  of  output.  The  starter  is  put 
into  operation  by  a  small  push  button  switch,  which  closes  the  relay 
switch  circuit.  A  plug  circuit  is  provided  on  the  board,  so  that  a 
portable  inspection  lamp  may  be  easily  connected  when  required. 
The  switchboard  is  illustra'.ed  in  Fig.  9. 


Fro.  10('(). — Section  of  the  Switch. 

Relay  Switch. 
This  switch,  shown  in  section  in  Fig.  10(a),  and  an  external  view  is 
given  in  Fig.  10,  closes  the  starter  circuit,  and,  as  the  current  neces- 
sary to  obtain  the  required  torque  is  veiy  considerable,  the  contact 
surfaces  have  to  be  large.  It  is,  of  course,  very  important  that  the 
voltage  drop  be  as  low  as  possible.  The  switch  is  operated  by  a 
solenoid,  and  the  fixed  contacts  are  self-adjusting,  as  they  are 


bedded  on  hemi-spherical  Beatings.  In  tliis  way  any  trouble  due  to 
defective  alignment  is  entirely  obviated,  and  intimate  contact  is 
obtained  over  a  considerable  area  of  *tho  metalUc  surfaces.  The 
main  contacts  are  protected  from  pitting  by  subsidiary  carbon 
sparking  buttons.  The  relay  switch  is  conveniently  fitted  to  the 
chassis  side  member  in  a  position  directly  between  the  starter  and 
the  accumulator.  The  amount  of  heavy  cable  is  thus  reduced  to  a 
minimum,  as  it  is  only  necessary  to  connect  the  relay  switch  to  the 
push  button  of  the  switchboard  by  small  section  leads. 

Wiring. 
The  system  is  generally  arranged  for  an  "  earth  return,"  and, 
accordingl}',  only  single-core  cable  is  required.     The  advantage  of 
"  earth   return  "  is  that  it  allows  better 
contacts  and  insulation  to  be  used  on  bulb 
holders,    lamp  connections,   &c.      It    is, 
however,  very  necessary  to  take  special 
care  with  the  insulation   of   the   cables. 
H  K  A  special  type  of  covering  has  been  de- 

IJI  0^"M  velo|)cd  which  not  only  fulfills  this  con- 

!|^y  f  dition,  but  also  has  a  very  pleasing  appear- 

ance, and  is  much  more  durable  than  the 
usual  metal  armouring.  The  starter 
circuit  does  not  employ  an  earth  return, 
as  the  conductivity  of  the  chassis  cannot 
be  relied  upon  for  heavy  currents  where 
voltage  drop  is  of  the  utmost  importance. 
The  lamps  are  connected  up  to  inde- 
pendent terminals  mounted  on  insulation 
and  fixed  to  the  frame  or  other  con- 
venient member.  The  terminals  are  of  a 
suitable  spring  type,  sothatany  lamp,  to- 
gether with  its  short  length  of 
lead,  may  be  removed  from  the  car 
without  trouble.  This  arrangement  obviates  the  use  of  adaptors, 
which  are  a  source  of  frequent  trouble,  and  the  wire  entering  the 
lamp  may  be  permanently  connected  to  the  bulb  holder.  A  chassis 
terminal  and  connector  is  shown  in  Fig.  11. 


Flc.  11. — ^DlAGRA.M  OF 

Chassis  Terminal 
Conn  ector. 


Some  Recent  Developments  in  Steam 
Turbine  Practice. 


Mr.  K.  Baumaun's  Paper  on  "  Some  Recent  Developments  in 
Steam  Turbine  Practice  "  was  recently  discussed  in  Manchester. 
An  abstract  of  the  Paper  was  given  in  our  issue  of  April  15,  1921. 

A  most  appreciative  reception  was  accorded  the  Paper,  and  those 
who  took  part  in  the  subsequent  discussion  were  unanimous  in  their 
tribute  to  the  masterly  treatment  of  the  subject,  the  Paper  being 
described  as  a  worthy  successor  to  Mr.  Baumarm's  classical  Paper 
to  the  Institution  in  1912. 

Prof.  G.  Stoney  described  the  author's  earlier  Paper  as  epoch- 
makuig,  and  remarked  that  perhaps  the  term  might,  with  even  more 
justice,  be  applied  to  the  present  contribution.  He  said,  however, 
that  it  was  a  Paper  which  did  not  lend  itself  easily  to  discassion.  He 
considered  Mr.  Baumanu  quite  right  in  his  opinion  that  the  critical 
speed  should  be  about  the  running  speed.  He  mentioned  that  he  had 
plotted  a  curve  for  a  period  of  30  yeai-s  showing  steam  pressures, 
size  of  turbines  and  temperatures  of  steam,  all  on  ever-rising  curves, 
with  no  signs  of  saturation  and  with  the  vacuum  also  improving. 
He  considered  the  rule  given  with  regard  to  the  factor  of  safety  to 
be  good,  remarking  that  what  was  really  required  was  an  easy  way  of 
measuring  the  elastic  limit.  The  serious  problem  was  vibration, 
and  the  mathematical  solution  was  very  difficult,  and  not  very 
satisfactory.  He  suggested  that  the  problem  could  probably  only 
be  tackled  satisfactorily  by  a  series  of  experiments  in  a  bomb-proof 
chamber.  These,  he  remarked,  would  necessarily  be  expensive, 
but  perhaps  a  wealthy  firm  like  Metropolitau-Vickers  might  be 
prepared  to  undertake  them.  Prof.  Stoney  exhibited  a  lead  disc 
bent  under  stress  in  a  manner  which  showed  two  nodal  diameters. 
He  had  experimented,  he  said,  with  rubber  discs  of  1^  in.  diameter, 
and  had  always  found  that  they  vibrated  on  two  nodal  diameters. 
He  was  surprised  to  note  that  Mr.  Baumann  said  that  there  were 
ordinarily  four  nodal  diameters  in  the  vibration  of  the  turbine  discs. 
He  considered  the  author  was  quite  right  in  thinking  there  was  a 
great  future  for  the  3  000  revs,  per  min.  turbine  in  big  power  schemes. 
It  was  much  easier  to  make  a  small  forging  absolutely  reliable  than  a 
large  one,  and  higher  class  material  could  be  used.  The  difficulty 
of  making  large  forgings  of  high-grade  steel  was  very  great  indeed. 
He  had  always  considered  that  the  impulse  turbine  would  be  much 
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improved  if  the  shrouding  was  not  only  riveted  but  also  brazed  on. 
A  much  more  rigid  connection  would  be  made,  and  the  damage  to 
the  shape  of  the  blading  would  be  infinitesimal  if  the  work  were 
properly  done.  The  analysis  given  by  the  author  of  the  results  of 
variations  of  the  economical  rating  under  various  conditions  was 
most  valuable  and,  so  far  as  Prof.  Stoney  was  aware,  entirely  new. 
With  regard  to  the  table  of  breakdowns,  he  considered  that  such 
candour  of  discussion  was  an  excellent  thing,  and  that  freer  dis- 
cussion of  difficulties  and  failures  would  make  for  more  effective 
progress.  The  particulars  shown  in  the  table,  he  considered,  should 
be  taken  as  a  caution  against  the  danger  of  going  to  too  high  stresses, 
and  that  the  disc  must  be  made  strong  enough  not  to  vibrate. 
In  spite  of  what  Mr.  Baumann  had  said,  he  considered  that  many 
troubles  might  be  avoided  if  two-cylinder  designs  were  more  largely 
adopted  for  very  large  sizes.  For  ordinary  sizes  leaving  losses  could 
very  well  be  dealt  with  by  Mr.  Baumann's  ingenious  method  of  the 
multiple  exhaust.  This  he  considered  was  one  of  the  most  radical 
improvements  of  recent  years. 

UNDESmABLE   MODESTY. 

Mr.  H.  L.  Guy  said  that  in  one  respect  the  charge  might  be  made 
that  the  author  had  dealt  inadequately  with  part  of  his  matter, 
that  relating  to  the  subject  of  multiple  exhaust.  While  the  motive 
which  caused  the  author  to  pa.ss  lightly  over  the  merits  of  this 
development  of  his  own  work  might  be  applauded,  he  feared  it 
might  result  in  the  principles  and  properties  of  that  construction 
being  too  little  understood.  It  was  not  clear  from  the  brief  descrip- 
tion of  the  novel  construction  as  to  what  happened  to  the  inner 
tiers  of  blades  at  the  low  pressure  end.  The  pressure  and  velocity 
changes  which  took  place  in  the  inner  tiers  of  the  multi-exhaust 
blading  had  obviously  not  been  appreciated  by  some  of  those  who 
took  part  in  the  discussion  at  London,  and  he  would  suggest  that  in 
his  reply  the  author  should  publish  a  diagram  showing  these  changes. 
The  great  advantage  which  resulted  Irom  employing  the  multi- 
exhaust  construction  was  that  it  enabled  one  to  employ  a  smaller 
mean  diameter  for  the  stages  than  could  be  employed  by  any 
alternative  construction.  From  that  fact  followed  a  very  large 
number  of  advantages  which  not  only  improved  the  efficiency  of  the 
machine,  but  very  materially  afifected  its  speed  and  reliabihty.  The 
remodelling  of  the  Metropolitan- Vickers  machines  had  made  it 
possible  to  reduce  the  mean  diameter  by  25  per  cent,  in  spite  of  the 
fact  that  the  new  machines  could  deal  with  output  three  times  that  of 
the  old  machines.  In  consequence,  the  blade  stresses  had  been 
reduced  by  over  20  per  cent.  ;  the  stresses  in  the  discs  had  been 
reduced  to  three-quarters,  the  stresses  in  the  diaphragm  blade  were 
reduced  to  two-thirds,  the  deflections  of  the  diaphragms,  because  of 
their  much  smaller  diameter  were  easily  reduced  one-half,  and  it 
was  now  possible,  because  of  the  much  smaller  dimensions,  to  make  in 
cast  steel  at  reasonable  cost  many  of  the  parts  which  had  previously 
been  made  in  cast  iron.  Higher  temperatures  could  thus  be  handled 
and  the  discs,  because  of  their  smaller  diameter,  could  be  made  so 
stifi  that  their  first  critical  speed  was  appreciably  above  the  running 
speed.  There  were  nine  counts  at  least  upon  which  the  rehability 
of  the  machine  had  been  materially  improved  through  this  develop- 
ment. 

Mr.  Peabce's  Experiences. 

Mr.  S.  L.  Pearce  referred  to  his  recent  visit  to  the  United  States. 
He  agreed  with  the  author  in  appreciating  the  frankness  of  American 
engineers  in  disclosing  their  troubles.  The  growth  in  turbine  size 
from  1912  to  1917  might  be  expressed  as  from  15  000  to  45  000  kW, 
but  probably  the  latter  figure  was  somewhat  fictitious  in  view  of  the 
troubles  and  failures  which  had  occurred,  especially  with  large  single- 
shaft  machines.  One  could  fairly  say  that  the  record  of  single- 
shaft  machines  in  the  States  had  not  been  altogether  satisfactory. 
There  had  been  too  many  wheel  failures.  He  doubted  whether,  so 
far  as  the  steam  end  was  concerned,  the  author's  "  Proposed  Practice 
for  1921  "  would  be  followed.  He  wished  to  ask  the  author  whether 
he  agreed  that  for  single-shaft  machines  the  size  limit  was  some- 
where about  30  000  kW  at  1  500  revs,  per  min.  and  15  000  kW  at 
3  000  revs,  per  min.  These  sizes,  he  was  confident,  were  safe  if 
designed  with  the  particular  type  of  exhaust  for  which  the  author 
was  responsi  ble.  Users  and  designers  should  frankly  exchange  views. 
The  General  Electric  engineers  believed  that  the  thermal  economies 
expected  from  the  30  000  kW  Briish-Ljungstrtim  machine  would  not 
counterbalance  the  heavy  cost  of  construction.  The  Westinghouse 
Company  of  Pittsburgh  were  responsible  for  many  designs,  chiefly 
in  the  reaction  type,  and  he  thought  that  they  had  been  freer  from 
trouble  than  the  General  Electric.  On  the  problem  of  the  elimina- 
tion of  corrosion,  he  thought  the  author  was  perhaps  a  little  too 
optimistic.  Total  elimination  of  corrosion  was  practical'^  impos- 
sible, and  even  a  closed  feed-water  cycle  was  not  a  guarantee.  He 
mentioned  that  the  use  of  kerosene  was  first  tried  at  Stuart-street, 
Manchester,  but  remarked  that  no  credit  was  claimed  for  the  original 


idea,  as  he  believed  it  was  taken  from  some  German  source.  The 
Glasgow  results  given  by  the  author  were  extremely  valuable.  If 
those  could  be  obtained  at  Glasgow,  he  felt  confident  they  were  going 
to  beat  them  at  Barton.  The  broad  conclusion  he  had  come  to  on 
British  and  American  practice  was  that  the  American  marfufacturers 
were  not  so  advanced  in  development  as  British  manufacturers. 
This  had  been  the  substance  of  his  report  on  his  return  from  the 
States.  An  eminent  consulting  engineer  in  America  to  whom  he 
sent  a  copy  had  commented  :  "  I  agree  With  you  entirely.  I  regret 
that  I  have  to  do  so." 

Prejudices  Against  High  Speeds. 
Mr.  J.  M.  Newton  said  there  was  a  prejudice  sftnongst  buyers 
against  high  speeds.  For  any  given  output,  increase  of  speed  would 
reduce  the  diameter,  and  if  the  same  hydraulic  efficiency  of  the 
blading  were  maintained  the  result  would  be  a  decrease  in  all  the 
losses,  mechanical  leakage  and  disc  friction.  He  found  the  higher 
percentage  of  scrap  in  manufacture  of  large  forgings  was  a  serious 
disadvantage,  and  he  expressed  strong  preference  for  high-speed 
machines.  He  hoped  one  of  the  effects  of  this  Paper  would  be  to  cut 
into  the  prejudice  against  running  turbines  at  high  speed.  He  sug- 
gested that  probably  12  000  to  15  000  kW  at  3,000  revs,  per  min. 
was  ideal,  except  for  the  largest  power  stations. 

Buyers  and  Multiple  Exhausts. 

Mr.  H.  51.  Martin  remarked  that  the  multiple  exhaust  appealed 
very  strongly  to  buyers,  who  would  point  to  it  almost  before  they 
had  time  to  appreciate  any  other  features  of  the  machine. 

Mr.  G.  A.  .Iuhlin  agreed  with  the  author  that  there  was  no  advan- 
tage on  the  electrical  side  in  a  high-speed  turbo-alternator,  but  the 
advantage  lay  in  increased  economy  on  the  turbine  side.  He  said 
that  it  was  a  great  achievement  with  regard  to  the  electrical  side 
that  they  could  now  ask  the  turbine  engineer  to  follow  the  size  of 
the  alternator,  as  alternators  could  now  be  designed  to  absorb  any 
output  of  steam  turbines.  He  expressed  his  agreement  with  the 
author's  statement  of  the  advantage  of  an  average  factor  of  safety. 
That  point  was  of  considerable  importance  on  the  electrical  side,- 
where  they  had  to  deal  with  a  highly  tensile  material  such  as  nickel 
chrome-vanadium  steel.  When  they  considered  that  the  elastic 
limit  was  somewhere  about  115  000  Ibs./sq.  in.,  and  the  ultimate 
145  000  Ibs./sq.  in.,  they  would  reahse  the  advantage  obtained  by 
taking  an  average  factor  of  safety  rather  than  working  on  the  old 
system  of  the  elastic  limit. 

The  Author's  Reply. 
Mr.  Baumann  said,  in  reply  to  Prof.  Stoney  on  the  question  of 
two  or  four  nodal  diameters,  they  had  attempted  to  measure  the 
small  deflection  of  the  disc,  but  so  far  had  not  been  successful.  The 
existence  of  four  nodal  diameters  in  disc  vibration  was  given  on  what 
was  probably  the  highest  authority  possible,  that  of  Prof. 
Stodola.  He  agreed  with  Prof.  Stoney  on  the  possibiUties  of  the  two- 
cylinder  design  for  large  units,  but  did  not  consider  that  units  were 
needed  large  enough  for  two-cylinder  machines  in  this  country.  In 
reply  to  Mr.  S.  L.  Pearce,  the  maximum  output  of  single-cyUnder 
construction  should  not  be  as  high  as  50,000  kW  if  that  necessitated 
a  speed  of  more  than  2  000  revs,  per  min.  He  considered  that  future 
turbine  development  must  be  on  the  Unes  of  increasing  the  output 
of  the  1  500  revs,  per  min.  machine.  He  agreed  with  Mr.  Pearce 
that  in  the  States,  on  accoimt  of  the  difficulties  ■with  impulse  turbines, 
with  large  diameters  and  high  peripheral  speeds,  there  was  a  tendency 
towards  reaction  turbines  made  in  two  cylinders.  He  had  endea- 
voured to  explain  in  his  Paper  that  single -cylinder  turbines  could 
be  made  which  did  not  involve  the  use  of  large  diameters.  To  the 
use  of  large  diameters  he  attributed  much  of  the  trouble  in  the  States, 
trouble  not  only  from  disc  vibration,  but  also  from  large  deflection. 
He  felt  absolutely  confident  that  the  right  lines  were  being  pursued 
in  the  machines  being  installed  for  the  Barton  power  station.  He 
agreed  with  Mr.  Pearce  that  the  question  of  corrosion  was  not  a 
simple  one,  but  he  thought  that  the  closed  feed  water  design  would 
go  far  to  meet  it.  During  the  war  Germany  had  been  unable  to  get 
nickel  steel  for  turbine  construction,  and  had  had  to  use  mild  steel 
for  this  purpose.  Mr.  Guy  had  recently  had  occasion  to  examine  in 
Germany  a  turbine  in  which  mild  steel  had  been  used  for  some  con- 
siderable time,  and  they  were  surprised  to  find  that  it  was  all  in 
perfect  condition,  the  GJermans  responsible  for  that  station  having 
evidently  realised  that  the  highest  possible  degree  of  purity  of  feed 
water  was  absolutely  essential. 

Discussion  in  Newcastle. 

Mr.  Baumann's  Paper  was  also  discussed  in  Newcastle.  We 
give  an  account  of  the  remarks  of  the  various  speakers  below. 

Mr.  F.  W.  Gardner  considered  the  point  of  primary  interest 
in  the  Paper  to  be  its  bearing  on  the  old  controversy  of  the  relative 
merits  of  impulse  and  reaction  turbines.  The  tables  comparing 
the  total  kilowatts  of  the  impulse  and  reaction  turbines  constructed 
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williin  recent  years  tended  to  give  the  impression  that  there  was 
a  marked  prefeivnce  for  the  imi)ulse  type.  In  the  section  dealing 
with  breakdowns  tlicre  was  no  correspondin"  table  of  the  faihircs 
of  impulse  turbines  expressed  as  a  percentage  of  the  whole,  l)ut 
there  was  a  whole  catalogue  of  wrecked  impulse  turbines,  in  contrast 
to  the  few  minor  failures  of  reaction  machines.  The  reason  reaction 
turbines  had  not  burst,  like  the  impulse  type,  was  simply  liecause 
they  had  been  able  more  than  to  hold  their  own,  without  resorting 
to  the  use  of  special  steels  and  liighly  stressed  rotors.  The  author 
ap|)arently  disliked  the  tandem  turbine  on  the  grounds  of  their 
lower  cHicieney  and  higher  cost.  When  it  was  desired  to  increase 
the  output  at  a  given  speed,  beyond  the  maximum  attainable, 
efHciently,  with  a  single  cyhnder,  the  alternative  to  a  tamlem 
turbine  with  a  two-flow  two-pressure  element  would  be  the  multi- 
exhaust  type  described.     This  multi-exhaust,  however,  would  also 


pansion.  The  turbine,  therefore,  became  a  two-cylinder  design. 
Blade  vibration  was  most  effectively  prevented  by  binding  the 
blades  together  at  frequent  intervals  along  their  length;  this  could 
be  done  without  ap[>rcciable  loss  of  efficiency  in  reaction  blades, 
as  with  this  type  the  velocity  of  the  steam  at  the  inlet  edge  was 
comparatively  low.  Also  the  spread  of  the  blades  at  the  tips  could 
be  made  greater  with  reaction  blading  without  serious  loss  of 
efficiency.  The  author  naturally  preferred  to  rely  on  test  results 
obtained  with  commercial  machines  rather  than  on  experiniental 
turbines.  This  is  sound,  but  the  experimental  turbine  served  a 
useful  purpose,  its  function  being  to  enable  the  effect  of  detail 
improvements  to  be  predicted,  rather  than  to  afford  direct  criteria 
of  the  overall  efficiencies  obtainable  in  practice.  With  a  small 
turbine  in  the  maker's  works,  where  the  conditions  were  under 
full  control  and  not  subservient  to  the  exigencies  of  commercial 


"  Lots   Road "    from    the   Air. 
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We  are  glad  to  be  able  to  publish  this  "  air  view  "  of  the  well-known  Lots  Road  GJenerating  Station  of  the  Underground  Electric 
Railways  of  London.  Not  less  striking  than  the  station  itself ,  ^vith  its  smoke-tipped  chimneys,  are  the  rows  of  empty  coal  trucks  in  what 
we  suppose  is  still  called  the  foreground.  These  trucks  are  on  the  West  London  Extension  Railway.  Lots  Road  still  seems  to  be  getting 
some  coal  from  the  barges,  or  is  it  only  dispensing  with  ashes  ? 


add  considerably  to  the  length,  weight,  complexity  and  cost  of 
the  turbine.  There  was  no  evidence  in  the  Paper  to  show  that  a 
multi-exhaust  could  be  as  effective  as  a  two-flow  tandem  in  keeping 
down  the  leaving  losses.  Moreover,  when  the  turbine  was  working 
at  outputs  below  the  economical,  the  steam  jets  from  the  guide 
passages  would  strike  the  backs  of  the  idle  blades  and  would  be 
turned  through  a  negative  angle,  thus  involving  an  additional 
loss  from  shock  at  entry.  The  multi-exhaust  undoubtedly  marked 
an  advance  upon  a  single  blade  exhaust,  but  more  concrete  evidence 
of  its  actual  performances  was  required  before  the  author's  optimism 
as  to  its  efficiency  could  be  shared.  Another  advantage  in  favour 
of  the  tandem  arrangement  was  where  the  practice  of  re-heating 
the  steam  at  the  stage  where  the  initial  superheat  disappears  was 
adofited  as  this  involves  withdrawing  the  whole  of  the  steam  from 
the  turbine  and  then  returning  it  for  the  remainder  of  the  ex- 


running,  it  was  possible  to  exactly  repeat  the  conditions  for  a  succes- 
sion of  similar  tests;  this  was  invaluable  for  such  purposes  as  the 
comparison  of  different  blade  profiles,  blade  spacings,  clearances, 
&c.  The  author's  work  in  estabUsliing  rules  for  the  comparison 
of  different  machines  on  the  bs^sis  of  a  commercial  standard  economic 
rating  was  interesting  and  instructive,  but  such  investigations  were 
limited  in  their  practical  application  as  they  were  necessarily  based 
on  some  arbitrary  assumptions,  which,  if  not  properly  interpreted, 
lead  to  very  misleading  conclusions.  Such  laws  as  output  varying 
as  the  root  square  of  the  back  pressure  and  even  the  law  of  output 
varying  inversely  as  the  square  of  the  speed  were,  at  best,  bold 
generalisations,  and  though  they  can  be  fairly  substantiated  in 
theoretical  investigation,  other  factors  were  apt  to  creep  in  when 
considering  actual  design  which  might  necessitate  a  modification  of 
the  results  by  an  appreciable  percentage. 
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I'HE  Operation  Poikt  of  View. 
Mr.  J.  N.  Waite,  speaking  from  the  operation  point  of  view, 
pointed  out  that  although  there  was  much  to  be  said  on  the  question 
of  impulse  versus  reaction  type  turbines;  neither  type  was  immune 
from  breakdown.  The  maximum  size  of  turbine  to  be  used  must 
depend  upon  the  size  of  the  system  on  which  it  was  to  be  installed. 
Breakdowns  of  plant  could  not  be  prevented,  yet  it  was  essential 
that  the  reliability  of  supjily  should  be  maintained.  This  could 
only  be  done  by  arranging  for  the  maximum  size  of  machine  to  be 
such  that  should  the  largest  machine  break  down,  its  load  could 
be  shared  between  the  overload  capacity  of  the  other  machines. 
The  author's  suggestion  that  the  tripping  speed  of  large  machines 
should  be  15  per  cent,  above  the  normal  speed  was  very  good; 
the  previously  accepted  value  of  10  per  cent,  had,  in  the  past, 
been  found  insufficient  for  reliability  of  supply.  To  give  the  figures 
for  the  maximum  and  economical  ratings  of  turbines  was  useful, 
but  the  practical  engineer  would  recjuire  to  see  their  experimental 
confirmation  before  accepting  them.  If  the  turbine  designer  could 
give  the  efficiency  rating  of  the  machine,  the  operating  engineer 
could  readily  determine  for  himself  the  economical  rating.  With 
regard  to  the  by-passing  of  steam,  to  give  overload  capacity,  this 
was  not  a  good  feature,  but  it  must  be  borne  in  mind  that  a  turbine 
was  not  designed  to  run  on  overload  for  any  length  of  time,  and 
this  factor  was  not,  therefore,  of  such  importance. 

Mr.  A.  DowsoN  remarked  that  the  author's  statement  regarding 
the  "  race  for  the  maximum  output  at  the  highest  possible  speed  " 
did  not  apply  to  the  progress  of  the  reaction  type  of  turbine,  the 
designers  of  which  had  always  considered  reliabihty  first  and  economy 
second.  In  the  case  of  the  machine  for  the  Commonwealth  Edison 
Company  in  Chicago,  the  reaction  designers  had  adopted  a  speed 
of  750  revs,  per  min.  and  did  not  lower  their  factors  of  safety.  The 
origin  of  the  tandem  turbine  design  was  due  more  to  the  desire  for 
reliabihty  than  for  increased  output,  because  although  with  the 
double  ended  cylinder  and  double  exhaust  the  output  was  doubled, 
there  was  no  increase  in  the  stresses.  In  the  discussion  of  the 
merits  of  different  forms  of  blading,  no  mention  was  made  of  dia- 
phragms. These  were  not  desirable  and  were  constructionaUy  weak, 
forming  one  of  the  disadvantages  of  the  impulse  blading.  In  con- 
considering  the  relative  values  of  increased  fuel  cost  and  decrease 
in  prime  cost,  the  calculations  must  be  based  upon  some  term  of 
life,  but  no  mention  is  made  of  this  item.  With  the  reaction  type 
of  turbine  it  was  essential  to  by-pass  steam  to  obtain  overload 
capacity,  but  when  considering  this  method  it  must  be  remembered 
that  the  H.P.  cylinder  of  a  reaction  turbine  was  much  less  liable  to 
distortion  than  would  be  the  case  with  an  impulse  machine. 

Dr.  B.  Morrow  was  surprised  that  no  mention  was  made  in  the 
Paper  of  the  Rankin  cycle,  although  the  Carnot  cycle  was  referred 
to.  He  considered  the  Rankin  cycle  to  be  the  more  vital  basis  of 
comparison.  The  stresses  in  the  discs  of  impulse  turbines  were 
sometimes  very  high,  also  the  stress  due  to  forcing  the  hub  on  to  the 
Bhaft  miLst  have  some  effect  on  the  disc  and  should,  therefore,  be 
taken  into  account. 

Mr.  R.  M.  LoNGJiAU  desired  to  know  at  what  temperature  and 
pressure  there  would  be  any  danger  of  spUtting  up  the  steam  and 
liberating  hydrogen.  If  such  action  did  occur,  there  would  also  be 
a  liberation  of  oxygen  which  would  rapidly  attack  the  blading. 

Mr.  F.  K.  Skevikgton  referred  to^he  by-passing  of  steam  vith 
the  reaction  turbine  and  desired  to  correct  the  general  impression 
that  all  the  steam  was  passed  to  the  second  expansion  wheii  working 
with  the  by-pass  open.  Actually,  only  a  cjuite  small  proportion  of 
the  steam  was  so  by- passed. 

Mr.  K.  Baumanjt  (in  reply)  agreed  that  the  list  of  troubles  in- 
cluded few  troubles  with  the  reaction  turbine,  but  pointed  out  that 
this  was  due  to  his  interest  being  particularly  in  the  impulse  turbine, 
and  did  not  signify  that  troubles  did  not  occur  with  reaction  turbines, 
about  which  he  had  not  so  much  information  avaOable.  The 
troubles  vith  the  impulse  tiubine  were  usually  of  a  more  serious 
character  than  those  with  the  reaction  turbine,  but  the  object  of 
the  Paper  was  to  show  that  these  difficulties  must  be  overcome. 
He  particularly  desired  to  warn  turbine  designers  against  large 
diameters  and  high  peripheral  speeds.  The  increased  outputs  must 
be  obtained  by  other  means  without  reducing  the  factors  of  safety. 
It  might  be  necessary  to  use  tandem  turbines  more  frequently  in 
the  future,  but  it  must  not  be  forgotten  that  they  had  disadvantages 
and  also  entailed  additional  cost.  Experimental  turbines  were 
necessary,  but  it  was  wrong  practice,  apart  from  being  extremely 
difficult,  to  arrive  at  the  efficiency  of  a  10  000  kW  machine  by 
measuring  the  efficiency  of  a  5  000  kW  machine,  as  there  were  too 
many  factors  disturbing  the  blading  efficiency.  The  lower  efficiency 
on  overload  due  to  the  by-passing  of  steam  was  not  ver.v  i:nportant, 
but  the  liabiUty  to  distortion  was  of  first  importance.  In  this 
connection  it  was  more  dangerous  to  by-pass  steam  in  the  impulse 
than  the  reaction  turbine.     The  expression  of  "  the  race  for  maximum 


output  at  the  highest  possible  speed  "  did  not  mean  the  highest 
possible  peripheral  speed,  but  rather  the  reverse.  The  multi- 
exhaust  turbine  was  designed  to  utilise  a  higher  vacuum  at  a  reason- 
able cost,  and  not  to  increase  the  output  of  a  machine  at  any  par- 
ticular speed,  and  was  certainly  less  costly  than  a  two-cylinder 
machine.  In  turbine  work  use  was  always  made  of  fe^d  heating, 
for  which  the  Rankin  cycle  is  not  so  applicable,  and  the  efficiency 
-was  best  given  by  considering  the  Carnot  cycle.  The  stresses  in 
the  discs  due  to  shrinking  on  the  boss  certainly  had  to  be  considered, 
but  these  stresses  were  not  great  and  were  considerably  relieved 
when  the  machine  was  running. 


The   Royal  Society  Conversazione. 

With  a  physiologist.  Prof.  Charles  Sherrington,  of  Oxford,  in  the 
chair  of  the  Royal  Society,  physical  exhibits  were  rather  less  con- 
spicuous at  the  conversazione  held  on  Wednesday,  May  11th,  than 
they  have  been  on  recent  occasions.  It  may,  perhaps,  1>e  said  in 
general  that  the  many  exhibitions  of  scientific  apparatus,  arranged 
during  and  after  the  war,  somewhat  impaired  the  interest  in 
displays  of  scientific  novelties  by  learned  bodies  when  they  were 
resumed  after  the  war.  We  shall  have  to  limit  ourselves  to  matters 
physical. 

■The  gravity  torsion  balance  of  Baron  Eotvos,  the  veteran  pro- 
fessor of  the  University  of  Budapest,  which  the  Science  Museum 
exhibited,  was  not  the  apparatus  recently  designed  by  Eotvos  for 
demonstrating  the  loss  in  weight  which  a  body  undergoes  when 
moving  eastward,  but  an  instrument  (constructed  by  H.  Siiss,  of 
Budapest)  for  determining  the  variation  of  gra\-ity  over  compara- 
tively short  distances.  The  instrument,  a  doubly -j acketed  (to 
keep  out  all  distui-bances)  brass  pillar,  about  2  m.  high,  with  a 
torsion  wire  60  cm.  in  length  for  a  weighted  beam  of  40  cm.  length, 
has  also  been  utih.sed  in  Hungary  in  the  search  for  ore  deposits. 

The  astronomical  exhibits  consisted  of  eclipse  photographs,  and 
diagrams  of  binary  star  orbits  (from  the  Royal  Observatory,  Green- 
wich) ;  spectra  of  Nova  Cygni  III.,  1920;  and  sun  spots  drawings 
(Rev.  A.  L.Cortie,  S.  J.  Stonyhm-st) ;  and  an  astronomical  model  to 
illustrate  the  motions  of  sun,  earth  and  moon  (Dr.  WilUam  Wilson). 
Sir  G.  Hadcock  and  Sir  04.  Greenhill  demonstrated  collision  and 
rebound  between  two  steel  spheres,  each  weighing  1  civt.,  suspended 
on  the  Kehin  five-jjoint  system. 

Sir  Robert  Hadfield  exhibited  the  specimens  and  part  of  the 
apparatus  used  in  the  research  on  the  influence  of  low  temperatures 
upon  the  magnetic  properties  of  nickri  steels  and  manganese  steels, 
which  Prof.  Kamerhngh'Onnes  (recently  elected  a  foreign  member 
of  the  Royal  Society)  and  Dr.  H.  R.  Woltjer  had,  in  the  Ergoscopio 
Laboratory,  Leiden,  tested  at  the  lowest  temperatures  realisable 
with  the  aid  of  liquid  helium,  hydrogen  and  air.  It  was  known  that 
while  nickel  steels  become  more  magnetic  as  they^  are  cooled,  some 
manganese  steels  remained  non-magnetic  in  liquid  air,  and  it  has 
now  been  found  that  steels  containing,  say,  more  than  15-7  per  cent, 
of  manganese  remain  non-magnetic  even  in  liquid  hehum — i.e.,  at 
about  3°C.  above  absolute  zero.  The  critical  percentage  varies  with 
other  conditions,  but  it  seems  that  there  exists  a  non-magnetic  (or 
very  faintly  magnetic)  compound  of  iron  and  manganese,  in  addition 
to  a  magnetic  compound  of  the  two  elements.  In  estimating  the 
specific  magnetism  of  a  specimen  bar  less  than  2  in.  long,  Sir 
Robert  suspended  the  bar  by  two  threads  from  the  ends  of  horizontal 
rod  and  approaches  a  horse-shoe  magnet  to  the  bar  :  he  then  sUdes 
the  magnet  up  a  path  which  is  a  graduated  arc  of  a  circle  described 
about  the  rod.  The  bar  adheres  to  the  magnet  until  gravity 
overcomes  the  magnetic  attraction. 

The  Hon.  Sir  Charles  Parsons  and  Mr.  Stanley  Cook  explained 
attempts  made  to  reach  high  instantaneous  pressures  by  the  collapse 
of  a  hollow  sphere  of  lead  inider  explosive  pressure.  The  substance 
to  be  compressed  is  placed  in  a  hollow  sphere,  1  in.  internal  diameter 
about  J  in.  wall  thickness,  which  is  built  up  of  two  hemispheres  ; 
a  piece  of  paper  is  put  between  the  hemispheres,  which  are  then 
soldered  round  the  joint.  The  sphere  is  placed  in  an  explosion 
chamber,  trinitrotoluene  being  packed  all  round  the  sphere.  With 
the  aid  of  wires  entering  the  chamber,  the  T.N.T.  is  fired  simul- 
taneously at  six  spots.  Under  the  pressure  the  lead  spheres  collapse, 
and  are  subsequently  foimd  practically  filled  with  flown  lead  ;  but  the 
paper  prevents  the  welding  up  of  the  two  hemispheres.  If  the  final 
diameter  left  in  nuclear  form  is  1  /200  of  the  initial  diameter,  and  the 
T.N.T.  pressure  20  tons  per  square  inch,  the  nuclear  pressure  pro- 
duced is  one  million  tons.  ^ 

The  portable  cotton-sorting  mechanism  of  Jlr.  Lawrence  Balls, 
M.A.,  constructed  by  the  Cambridge  and  Paul  Instrument  Company 
for  the  experimental  department  of  the  Fine  Cotton  Spinners' 
Association,  Manchester,   analyses  a  collection  of  fibres  such  as: 
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cotton  hairs  by  distriliutinfj  them  on  a  collcitiniz  surface  in  the  order 
of  their  lenf,'tlis,  so  tliat  the  freijiiency  distribution  ean  be  plotted. 
The  p<jrtable  pattern  of  the  machine  exhibited  was  re-designed  for 
the  use  of  cotton  gi-owers  and  cxix>rimental  stations  abroad.  The 
machine  is  not  electrical,  and  the  sorting  mechanism  is  based  upon 
the  observation  that  the  traverse  motion  along  the  axial  line  is 
almost  the  only  motion  not  given  to  rollers  in  spinning  mills.  The 
instrument  consists  of  a  small  sledge  body,  sliding  and  also  rollingon 
two  rear  wheels  along  a  6  ft.  strip  of  black  plush  ;  with  the  aid  of  a 
number  of  hand-operated  draw  boxes  and  rollers  the  fibres  are 
arranged  and  fed  out  :  the  short  hairs  are  at  once  held  by  the  plush, 
the  longer  ones  are  not  so  quickly  retained,  and  thus  httle  heaps  are 
formed,  which  are  brushed  off  with  the  linger  (moved  in  the  direction 
of  the  pile,  the  traversing  having  been  in  the  opimsite  direction),  and 
weighed  on  a  scale.  10,000  hairs  would  weigh  about  50  milligrams. 
The  inventor  himself  linds  the  chief  defect  of  his  machine  in  the  fact 
that  a  ■"  shver  "  of  parallel  straight  hairs  has  tirst  to  l)e  prepared. 

The  Cambridge  &  Paul  Instrument  Company  itself  exhibited 
Mr.  Takeo  Shimizu's  clever  modification  of  the  C.  T.  R.  Wilson 
cloud-expansion  apjwratus  for  watching  the  disintegration  of 
radio-active  bodies  and  obser^^ng  the  individual  tracks  of  the  rays 
which  was  mentioned  in  our  recent  notice  *  of  Sir  E.  Rutherford's 
lectures  on  '■  Electricity  and  Slatter "  ;  we  reserve  illustrated 
description  of  this  novelty. 

The  Xeedham  pulsator  system  of  speed  measurement  and  control 
of  Messrs.  Evershed  and  Vignolcs  was  noticed  by  us  last  February 
in  connection  with  the  Exhibition  of  the  Physical  and  Optical 
Societiest  ;  it  is  found  especially  convenient  for  use  on  board  ship. 
The  Freeman  precision  automatic  tenqx-rature  control  of  the 
British  Oil  &  Fuel  Conservation,  Ltd.,  of  i),  Southampton-street, 
W.C.I,  was  also  shown  then.  The  control  i-s  effected  by  regulating 
the  supply  of  gas  or  the  po.sition  of  the  furnace  dampers,  &e.  An 
air  bubble  is  enclosed  within  the  furnace,  but  remains  disconnected 
during  heating  up  to  the  desired  temperature  ;  the  air  bulb 
commxmicates  with  a  U-tube,  mounted  almost  horizontally,  so 
that  a  slight  change  in  the  air  volume  produces  a  large  shift  of 
the  mercury  thiead  in  the  U-tube  ;  a  wire  in  the  mercury  controls 
the  operating  solenoid.  High  constancy  of  temperature  is  very  de- 
sirable for  oil  distillation. 

Several  departments  of  the  National  Physical  Laboratory  were 
represented.  Dr.  Guy  Barr  exhibited  his  relay  for  breaking 
moderately-large  currents  between  mercury  electrodes  in  a  hydrogen 
atmosphere  ;  the  apparatus  was  disetissed  by  the  "Physical  Society 
last  November.  On  a  surface  of  mercury,  contained  wthin  the 
core  of  a  solenoid,  floats  an  iron  rod  supporting  a  silica  cup  also 
containing  mercury :  the  terminals  lead  to  the  two  masses  of 
mercury.  When  the  solenoid  pulls  the  iron  and  cup  flown,  the 
circuit  is  complete  ;  when  the  silica  cup  emerges  from  the  pool, 
the  contact  is  broken  by  the  silica  cup  ;  the  spark  is  made  in 
hydrogen  which  does  not  maintain  an  are,  so  that  the  spark  is 
quenched  ;  currents  of  20  A  at  200  V  do  not  contaminate  the 
mercury. 

The  new  Standard  Optical  Pyrometer  of  Dr.  C^.  W.  C.  Kaye 
and  Dr.  Ezer  Griffiths  is  based  upon  the  principle  of  the  disapj)earing 
filament,  first  utilised  by  Holborn  and  Kurlbaum  in  the  'nineties 
at  the  Relchsanstalt  in  the  course  of  the  researches  on  black-body 
radiations,  and  subsequently  applied  in  the  Nela  Institute,  lii 
the  telescopic  arrangement  exhibited  the  body  to  be  examined  is 
behind  the  colUmator  ;  between  the  collimator  and  the  telescope 
is  a  cross  sUde  by  the  aid  of  which  one  of  two  standard  lamps  is 
brought  into  position  ;  the  eye-piece  contains  a  red  glass,  and  the 
observer,  by  adjusting  a  shding  resistance,  varies  the  current 
through  the  standard  filament  until  the  image  of  this  filament, 
which  will  at  first  appear  brighter  or  less  bright  than  the  image 
of  the  source  under  test,  ean  no  longer  be  distinguished  from  the 
other  ima^e  upon  which  it  is  superposed.  The  filament  is  hori- 
zontal and  provided  with  a  kink  to  make  it  more  conspicuous  ; 
two  quickly  interchangeable  lamps,  each  readily  adjustable  in 
three  planes,  are  used  in  order  to  check  the  cahbration. 

The  various  hygrometers  of  Dr.  E.  GIriifiths  and  Mr.  F.  H. 
Schofield  are  specially  designed  for  cold-storage  work  and  partly 
for  observation  from  distant  points.  There  was,  e.ff.,  a  hair  hygro- 
meter, the  pointer  of  which  moves  up  and  down  in  front  of  a  drum 
which  is  a  resistance  coil  ;  when  a  push-button  is  depressed,  the 
pointer  is  horizontally  pressed  against  the  coil,  and  a  reading  is 
obtained  on  the  Wheatstone  bridge  in  circuit. 

In  the  aepiration  instrument  a  current  of  aij-  is  drawn  past  the 
•wet-bulb  and  dry-bulb  thermometers  nioimted  by  the  side  of  one 
another  in  a  tube,  when  the  fan  is  driven  by  the  small  electric 
motor  fixed  to  the  upper  end  of  the  tube.  To  observe  the  dew 
point  near  a  cold  body  the  end  of  a  simple  telescope  is  brought 
*  .See The  Electriciax.  April  15,  I92I.  p.  457. 
t  .See  The  Electrician,  Febraar\-  18,  1921.  p.  228. 


up  to  the  body;    a  mirror  near  that  end  then  covers  itself  with  a 
film  of  moisture. 

Specimens  of  "  Omal,  '  the  new  manganin  alloy  of  copper, 
manganese  and  nickel,  entirely  made  in  the  National  Physical 
Laboratory,  illustrating  the  manufacture  and  uses  of  Omal,  were 
exhibited  by  ]>r.  W.  Rosenhain  and  Messrs.  S.  W.  Melsom,  S.  L. 
Archbutt  and  H.  C.  Booth.  'J'he  alloy  is  made  in  two  tyjx^s,  having 
resistivities  of  4.^  and  3.5  microhms  jier  centimeter  respectively  ;  it 
was  sho^^-n  in  ingots  and  stout  bars,  as  well  as  in  rolled  strip  and- 
drawn  out  to  wires.  Within  a  limited  range  the  resistance  change 
does  not  exceed  1  :  1  000  000  per  (h'gree  C.  No.  10  Omal  wire  is 
used  in  the  001  ohm  Standard  Resistance  for  currents  of  200  A. 
These  wires  are  very  openly  wound  on  a  skeleton  framing,  the 
whole  element  fitting  into  the  cyhndrieal  opening  fif  a  metal  box, 
about  16  in.  by  14  in.,  in  which  water-cooled  oil  is  kept  stirn-d  by 
an  electric  motor.  The  soft-solder  joints  are  not  imbedded  in  the 
resistance  element,  and  the  potentiometer  leads  are  taken  off  the 
terminal  copper  bars.  The  report  on  the  temix^rature  coefficients 
of  these  alloys,  their  constancy  and  secular  changes  will  be  of 
considerable  interest. 

In  the  lastcxhibit  of  the  Laboratory,  the  radiotelegraphic  direction 
finder  (of  the  Robinson  type),  exhibited  by  Mr.  R.  L.  Rose-Smith, 
the  direction  of  the  source  is  not  found  in  the  usual  way  by  determin- 
ing the  two  positions  of  a  receiving  coil  for  which  the  .signals  have 
equal  intonsitj'.  Two  rectangular  box  coils,  of  the  same  height,  but 
of  different  lengths,  are  used  in  combination  with  a  tuning  condense  r 
and  amphficr  ;  the  coils  are  always  at  right  angles  to  one  another 
and  turn  about  their  common  vertical  axis  ;  by  means  of  a  switch 
the  connections  in  one  of  the  coils  are  reversed,  and  when  this 
reversal  does  not  affect  the  signal  intensity,  the  long  coil  ('.5  ft.  long, 
2Jft.  high,  about)  -nill  be  in  the  plane  of  the  source.  This  position 
can  be  ascertained  within  0-5  deg.  L^nfortunately  the  precision 
of  the  instrument  exceeds  that  of  determining  the  true  bearing. 
By  exjierimenting  with  stations  of  known  bearings  it  has  been  found 
that  the  indicated  bearing  may  differ  by  several  degrees  from  the 
true  bearing,  especially  at  sunset  and  sunrise  and  during  the  night. 
To  investigate  the  cause  of  these  discrepancies,  instruments  of  this 
kind  have  been  installed  at  the  universities  in  about  a  dozen  stations. 
It  %viU  be  understood  that  this  instrument  does  not  indicate  whether- 
the  source  is  in  front  or  behind  ;  to  ascertain  that  two  or  more 
stations  are  required. 

The  Radiological  Branch  of  the  Royal  Arsenal  Research  Depart- 
ment, Woolwich,  explained  by  photographs  the  measures  adopted 
for  the  protection  of  the  investigatois  when  examining  large  metal 
objects  and  various  materials,  e.;j.,  a  homtzer  recuperator  body. 
The  pin-hole  photographs  displayed  illustrated  the  changes  in  the 
focal  spots  and  in  the  radiations  from  different  parts  of  the  target 
which  take  place  -nhen  the  currents  are  raised  from  2  mA  to  4  and 
8  mA  and  higher.  To  keep  the  focal  spot  constant,  small  bulbs  of 
the  Coohdge  radiator  type  are  recommended.  There  were  no  X-ray 
bulb  demonstrations  at  the  Conveisazione. 

The  Western  Electric  Company,  Ltd.,  of  Noifolk  House,  W.C.2, 
exhibited  various  telephone  transmission  measuring  apparatus. 
The  portable  high-frequency  bridge  set  is  designed  to  give  instan- 
taneous readings  at  any  frequency  of  the  capacity  of  a  cable  already 
installed  ;  the  line  impedance  bridge  determines  the  resistance  and 
reactance  components  of  the  line  impedance  ;  the  transmission-gain 
measuring  set  indicates  the  losses  and  gains  in  transmission  due  to 
the  addition  of  special  apparatus  and  of  amplifier  valves.  In  the 
variable  frequency  oscillator  the  valves  are  ai  ranged  for  the  frequency 
range  of  normal  voice  currents,  from  200  up  to  about  2  000  cycles 
per  second.  The  output  of  20  mA  is  said  to  be  uniform  at  all 
frequencies,  and  the  wave  form  pure,  oaring  to  the  use  of  "  a  filter  " 
(variable  inductance  and  capacity)  to  cut  out  the  harmonics  ;  the 
first  of  the  three  valves  serves  as  oscillator,  the  others  act  as  amplifiers. 
The  recording  kata-thermometer  of  Dr.  Leonard  Hill  indicates 
the  cooUng  power  which  the  environment  exerts  on  the  surface  of  the 
thermometer  bulb  which  is  automatically  kept  at  skin  temperature. 
Our  sense  of  warmth  and  cold  depends  more  ujion  that  coohng 
power  than  upon  the  actual  temi)erature.  The  kata  is  fiUed  with 
alcohol  and  contains  a  coil  of  wire  of  a  high  temperature  coefficient ; 
this  coil  forms  the  arm  of  a  bridge  balanced  for  a  coil  temperature  of 
36-.5°C.  ;  an  ammeter  in  series  to  the  coil  indicates  the  current  needed 
to  keep  the  coil  at  this  temperature,  and  thus  the  coohng  power.  The 
instrument  is  made  by  the  Cambridge  and  Paul  Instrument  Company, 
New  Southgate,  N. 

The  hquid  oxygen  vaporiser  of  Mr.  E.  A.  Griffiths  is  a  vacuum 
flask  of  copper  containing  3  lb.  of  hquid  oxygen,  the  emission  of 
which  is  regulated  by  means  of  a  diaphragm  and  screw.  The 
bottom  of  the  outer  vessel  is  a  con-ugated  diaphragm  of  silver  to 
which  a  block  of  copper  is  soldered  fitting  the  bottom  of  the  vessel ; 
when  an  increased  rate  of  oxygen  supply  is  desired  (up  to  10  litres 
per  minute),  the  diaphragm  is  pressed  by  the  screw  into  closer 
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contact  with  the  jar,  so  that  more  heat  is  transmitted.  The  appa- 
ratus was  designed  %\'ith  the  aid  of  the  Tyndale  Mining  Research 
Studentship  of  the  Royal  Society. 

The  gas-storage  system  of  Mr.  Franklin  Kidd,  of  the  Food  In- 
vestigation Board,  is  to  keep  English  apples  fresh  during  the  winter, 
not  by  cold  storage,  but,  at  less  expense,  by  storing  them  in  an  air- 
tight chamber  in  the  gas  produced  by  their  own  respiratory  activity, 
without  machinery.  Moisture  and  carbon  dioxide  collect  in  that 
chamber,  and  are  circulated  by  the  variations  of  the  external 
temperature  in  an  external  pipe  joining  the  top  and  bottom  of  the 
chamber  ;  the  condensing  moisture  is  trapped,  and  the  CO,  percent- 
age, determined  at  intervals  by  electric  means,  is  diminished  if 
necessary  by  admitting  air  into  the  chamber. 

Of  the  many  varied  other  exhibits  we  can  only  mention  one  of  the 
most  interesting  and  promising,  the  Microscope  for  Ultra-violet 
Lights  of  Mr.  J.  E.  Barnard,  of  the  National  Medical  Institute, 
Hampstead.  The  arrangement  is  expensive  ;  it  involves  the  use  of 
quartz  and  fluorspar  lenses  and  prisms,  of  a  Chance  Brothers  light 
filter  transparent  to  waves  of  300  to  400  (la,  and  of  a  quartz  cell. 
But  this  illumination  transforms  every  point  of  the  object  into  a 
fluorescent  self-luminous  object,  and  a  remarkably  clear  definition 
is  obtained. 


Semi- Automatic  Induction-Generator 
Plants.* 

By    I..    .1.   MOORE. 

The  use  of  induction  generators  for  automatic  stations  has  been 
much  discussed,  but  few  have  been  installed.  The  two  plants  now 
described  were  placed  in  operation  early  in  1919  by  the  San  Joaquin 
Light  &  Power  Corporation,  and  the  plants  have  been  in  operation 
several  months  with  gratif  jnng  results. 

The  plants  are  known  as  power  house  1-A  and  Crane  Valley  power 
house  respectively.  The  former  has  the  greater  amount  of  control 
apparatus,  consisting  chiefly  of  float  control  to  permit  full  usage  of 
water,  apparatus  for  automatically  disconnecting  the  machines  in 
case  of  line  short  circuit  or  de-energising  of  lines,  and  arrangements 
to  prevent  serious  pijje  vibration.  The  generator  in  power  house  1-A 
is  a  42  kVA,  6  600  volt,  245  revs,  per  min.  induction  machine, 
driven  by  a  600  H.P.,  39  ft.  head,  end-inlet,  double  discharge  Francis 
tJTJe  turbine.  Power  is  transmitted  at  the  generating  voltage  a 
distance  of  about  4,400  ft.  to  power  house  No.  1,  where  it  is  stepjjed 
down  to  2,300  volts  and  connected  to  the  main  busbars  of  this  plant. 
Control  Arrangements. 

The  gates  of  the  turbine  are  operated  by  a  1  h.p.,  220  V,  three- 
phase  induction  motor,  the  direction  of  rotation  of  which  can  be 
regulated  by  the  closing  of  the  projier  contactor  on  the  control  panel. 
No  waterwheel  governor  has  been  provided.  The  control  of  the 
turbine  gates  can  be  given  to  a  pull-button  switch  for  hand  opera- 
tion by  closing  the  triple-pole,  double-throw  switch  on  the  control 
panel  to  the  proper  position.  The  other  throw  on  this  switch  gives 
the  gate  control  to  a  float  for  automatic  operation.  In  "  putting 
the  plant  on  the  line  "  the  attendant  brings  the  unit  to  the  proper 
speed  by  using  the  pull-button  control  on  the  gates.  He  then  closes 
the  oil  switch  and,  still  with  the  button  control,  brings  his  load  up 
until  neither  signal  lamp  is  burning.  He  then  throws  the  double- 
throw  switch  to  the  float-control  position  and  the  job  is  done. 

In  case  the  power  line  is  de-energised  from  power  house  No.  1  the 
low-voltage  release  on  the  oil  circuit  breaker  disconnects  the  plant 
from  the  line,  thus  preventing  load  being  thrown  back  on  to  the 
semi-automatic  plant  mth  the  induction  machine  still  connected 
and  running  at  a  high  rate  of  speed.  To  provide  for  over-speed, 
either  from  the  line  opening  at  power  house  No.  1  or  for  any  other 
reason,  a  centrifugally  operated  switch  is  provided  on  the  shaft  to 
close  a  set  of  contacts  that  in  turn  operate  the  gate  motor  in  a 
direction  to  shut  the  unit.  An  overload  relay  with  circuit  opening 
hand-reset  contacts  is  used  as  an  interlock,  so  that  when  the  motor 
is  closing  down  for  overspeed  the  float  cannot  operate  it  to  open  up, 
as  would  be  the  case  immediately  the  water  began  to  rise  at  the 
intake.  Three  reverse -power  relays  have  been  installed  and  con- 
nected to  open  the  generator  oil  switch,  by  means  of  a  no-voltage 
release,  in  case  of  failure  of  the  water  supply  causing  a  reversal  of 
power.  While  an  induction  generator  cannot  run  away  if  it  is 
connected  \vith  synchronous  machines  whose  speed  is  normal,  it 
may  happen  that  a  short  circuit  occurs  or  line  voltage  is  otherwise 
reduced  to  such  an  extent  that  the  induction  generator  receives  no 
excitation,  in  which  case  it  ^vill  run  away.  In  this  particular  district 
these  conditions  could  easily  occur. 

Cbase  Valley  Power  House. 

The  Crane  Valley  power  house  contains  a  1,000  kVA,  2,300  V, 

458  revs,  per  min.  induction  generator  coupled  to  a   ), 310  h.p., 

100  ft.  head,  single  discharge,  overhung  Francis  type  turbine.     This 

*  Abstract  of  an  article  in  the  "  Electrical  World." 


plant  takes  its  water  directly  from  the  Crane  Valley  storage  reservoir. 
The  head  in  the  reservoir  varies  from  a  maximum  of  about  117  ft. 
down  to  a  minimum  of  about  60  ft.,  but  the  average  is  about  100ft. 
A  48-in.  pipe  line  is  incased  with  concrete  to  the  lower  end  of  the 
tunnel  and  carries  the  water  to  the  turbine,  which  discharges  directly 
into  the  conduit  for  No.  3  power  house.  Provision  is  made  to  bypass 
the  water  around  the  plant,  but  the  operation  is  not  automatic  in 
this  case,  the  attendant  having  to  close  the  butterfly  valve  on  the 
turbine  and  open  bypass  valves  from  the  pipe. 

The  turbine  gates  are  operated  by  a  small  direct-current  motor 
driven  by  a  direct-current  generator  which  is  belted  to  the  shaft. 
The  centrifugally-operated  switch  on  the  generator  shaft  responds 
to  about  35  per  cent,  overspeed,  opening  the  no-voltage  coil  on  the 
generator  oil  switch  and  also  operating  the  automatic  controller  on 
the  gate  motor.  The  motor  continues  to  run  until  the  limit  switch 
on  the  gates  opens  at  the  closed  position. 

The  speed-limit  switch  opening  the  generator  oil  s^vitch  comes  in 
operation  if  the  plant  is  left  on  the  line  with  one  of  the  small  syn- 
chronous plants  in  that  district  but  without  any  load  being  connected. 
This  might  possibly  occur  during  switching  or  trouble.  In  such  a 
case  the  output  of  the  induction  plant  is  sufficient  to  cause  overspeed 
on  the  synchronous  plant.  Thermo-relays  are  installed  on  the 
bearings  and  connected  to  open  a  no-voltage  release  on  the  oil 
switch  thus  disconnecting  the  unit  from  the  line  in  case  of  a  hot 
bearing.  The  overspeed  feature  shuts  domi  the  unit  and  rings  the 
alarm  for  the  attendant.  The  momentum  of  the  unit  is  always 
sufficient  to  drive  the  direct-current  generator  long  enough  for 
complete  operation  of  the  gates.     In  fact,   the  gates  never  close 
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Fig.    1. — Chaeactekistics  of  Inditction  Gbneeatoes  used   by 
San  Joaquin  Company. 

tightly  enough  to  stop  the  machine  entirely.  Load  changes  on 
this  plant  are  made  on  an  average  possibly  twice  a  day  by  the  care- 
taker of  the  dam  and  reservoir. 

These  plants  were  built  for  the  purpose  of  developing  two  small 
heads,  and  it  was  necessary  to  keep  the  cost  of  the  installation  to  the 
minimum  if  the  development  was  to  be  economical.  Induction 
generators  were,  therefore,  selected  on  account  of  their  simplicity 
of  operation  and  the  low  cost  of  the  installation,  no  exciters  or  other 
auxiliaries  being  necessary.  Such  machines  are  easily  designed  for 
overspeed  and  do  not  create  high  voltage  when  they  are  dropped  off 
the  line  and  attain  high  overspeed.  In  such  a  case  the  excitation 
which  comes  from  the  system  immediately  fails.  Short  circuits  on 
the  line  have  the  same  effect.  No  synchronising  is  required,  and, 
therefore,  skilled  operators  are  not  needed. 
Perforjlance. 

The  accompanying  power-factor  curves  show  the  actual  condi- 
tions under  load.  The  higher  speed  machine  has  the  better  power- 
factor,  requiring  less  lagging  kilovolt-ampere  from  the  line  for 
excitation.  As  yet  full  load  has  not  been  carried  on  the  higher 
speed  plant  on  account  of  low  water  in  the  reservoir,  but  the  curve 
indicates  favourable  conditions.  Even  with  the  lower  power  factor 
at  power  house  A-1  no  serious  effect  is  experienced,  because  the  size 
of  the  unit  is  such  that  a  large  amount  of  kilovolt-ampeic  is  not 
required  for  excitation. 

The  total  capacity  of  such  machines  that  can  safely  be  installed 
on  any  system  is  a  matter  of  study  in  coimection  with  the  individual 
system.  If  the  resultant  system  power  factor  is  any^vhere  near 
unity,  a  reasonable  amount,  say,  10  per  cent.,  of  the  system  capacity 
in  induction  generators  would  not  be  seriously  detrimental. 
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The  Reason  Why  : 


The  Tool   Store 

By    W.    J. 

In  the  organised  factory  to-day  will  be  found  the  tool  store — 
a  department  to  which  all  applications  for  tools  must  be  made,  and 
from  which  no  tool  is  issued  without  a  check  or  token.  The  old 
days,  during  which  a  man  took  the  tool  he  desired,  without  let  or 
hindrance  (supposing  it  to  be  available)  have  gone,  and  although 
in  some  cases  the  operator  appreciates  the  uses  of  the  tool  store, 
in  others  he  sees  it  as  a  check  upon  his  movements,  so  far  as  his  use 
of  tools  is  concerned. 

The  Check  Tool  System. 

The  check  tool  system,  w'hieh  is  in  use  in  many  factories,  limits 
the  number  of  tools  a  man  may  have  in  his  possession  at  any  one 
time,  for  but  a  limited  number  of  checks  are  allotted  and  when  these 
arc  exhausted  he  must  return  to  the  store  one  of  the  tools  in  his 
possession  before  he  can  get  another.  This  causes  the  operator  to 
grumble  at  the  system,  and  yet,  if  the  allotment  of  checks  is  upon  a 
proper  basis,  no  trouble  or  delay  should  be  occasioned.  As  a 
matter  of  fact,  this  limitation  of  checks  is  in  the  interests  of  the 
operator,  for  it  ensures  a  more  equitable  distribution  of  tools,  seeing 
that  it  is  impossible  for  one  man  to  have  an  excess  number  of  tools 
in  his  possession.  There  is  not  an  unlimited  supply  of  tools  in  the 
factory,  and  it  is  evident  that,  if  one  man  is  allowed  to  retain  an 
excess  number,  another  man  must  be  put  to  trouble  in  order  to  get 
the  tool  he  requires. 

Even  with  the  limitation  of  checks,  it  frequently  happens  that  the 
tool  desired  by  one  man  is  in  the  possession  of  another,  but  the 
tool-room  system  minimises  delay  by  giving  prompt  information 
of  where  the  tool  would  be  found.  Without  this  record,  the  man 
desiring  the  tool  would  be  obliged  to  search  the  department  for  the 
missing  tool,  this  resulting  in  much  wasted  time.  It  is,  no  doubt, 
annoying  when  told  by  the  storekeeper  that,  as  no  more  checks  are 
available,  further  tools  cannot  be  issued,  but  the  operator  must 
remember  that  he  has  six  or  eight  tools  in  his  possession,  and  it 
cannot  be  argued  that  they  are  all  in  use.  One  at  least  can  be 
released  and  when  this  is  done  another  tool  can  be  issued. 

A  Boon  to  the  Operator. 
The  tool  store  is  a  boon  to  the  operator,  because  it  ensures  that 
all  tools  and  jigs  issued  are  in  good  condition.  In  the  past,  the 
operator  got  the  tool  or  jighedesired, only  to  find,  when  he  commenced 
his  job,  that  it  was  out  of  repair,  this  necessitating  a  return  to  the 
tool  room.  It  may  be  that  the  trouble  was  not  discovered  until 
time  had  been  spent  in  setting  up  the  machine  and  then  the  machine 
had  to  be  re-set,  another  job  taken  in  hand,  perhaps  only  to  have 
the  same  trouble  in  connection  with  the  tool  for  this  job.  The 
tool  storekeeper  takes  steps  to  obviate  this,  by  insisting  upon  a 
periodical  inspection  of  all  tools.  He  is  concerned  with  the 
efficiency  of  his  department,  which  means  that  the  tool  dis- 
tribution is  to  the  satisfaction  of  the  shops.  He  has  no  use 
for  "  dud  "  tools,  or  "  dummy  "  stocks,  and  he  takes  steps  to 
ensure  that  his  stores  are  in  good  condition. 

The  Importance  of  Correct  Issues. 

The  issue  of  the  right  tool  for  the  job  is  a  matter  which  concerns 

the  operator  quite  as  much  as  the  management,  for  work  scrapped 

owing  to  the  use  of  a  wrong  tool  is  a  loss  to  both.     Proper  storage 

facilities  obviates  this,  and  the  operator  is  assured  that,  when  a 


is   a   Necessity. 
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tool  is  issued  to  him,  it  is  right  for  the  job  he  has  to  do.  Nothing 
is  more  annoying  to  the  operator  than  to  find,  upon  application,  that 
stocks  of  small  tools  in  every-day  use  are  exhausted,  and  that 
perhaps  several  days  will  elapse  before  further  supplies  are  forth- 
coming. Lack  of  pioper  records  is  responsible  for  this,  and  here, 
again,  the  tool  store  is  of  value.  The  storekeeper  watches  his 
stocks — he  is  able  to  gauge  the  number  required  of  every  class  of 
tool,  and  just  how  long  his  existing  stock  of  any  one  tool  will  last. 
Conse((uently,  he  requisitions  further  supplies  early  enough,  and 
should  not  these  arrive  at  the  time  he  estimates,  he  presses  the 
Buying  Department  for  them.  As  time  goes  on,  and  the  tools  do 
not  arrive,  he  becomes  more  insistent,  and  emphasises  the  necessity 
for  immediate  delivery.  His  insistence  usually  bears  fruit,  and  it  is 
very  rare  that  his  stocks  are  actually  exhausted  before  the  arrival 
of  further  supplies.  Work  in  the  shop  continues,  new  issues  are 
constantly  being  made,  and  the  operator  knows  nothing  of  the  efforts 
of  the  storekeeper. 

The  Maintenance  of  Adequate  Stocks. 

The  maintaining  of  adequate  stocks  is  one  of  the  principal  duties 
of  the  tool  storekeeper,  and,  no  matter  how  busy  he  may  be  upon  the 
affairs  of  the  present,  he  must  have  an  eye  to  the  future.  It  is  no 
light  thing  to  ensure  adequate  supplies  of  the  hundred  and  one 
different  types  and  sizes  of  tools,  and  the  storekeeper  justifies  his 
position,  if  for  this  reason  alone.  Apart  from  tools  being  kept  in 
good  condition  mechanically,  the  storekeeper  must  see  that  they 
are  always  clean.  The  operator  should,  of  course,  clean  the  tool 
or  jig  before  returning  it  to  the  store,  but  the  storekeeper  has 
plenty  to  do  in  this  direction,  and  every  tool  is  examined  by  him 
before  being  put  back  into  stock. 

The  tool  storekeeper  will  often  undertake  to  store  (over  night 
and  during  week-ends)  the  operator's  own  tools,  and,  when  one 
considers  the  amount  of  pilfering  which  goes  on  in  some  shops,  this 
is  no  small  matter.  The  operator  possessing  an  expensive  kit  of  tools 
is  apprehensive  at  leaving  this  in  the  shop,  even  in  a  locked  cupboard, 
whilst  he  does  not  want  to  take  them  home  with  him  each  evening. 
But,  in  the  custody  of  the  tool  storekeeper,  they  are  quite  secure, 
and  the  owner's  mind  is  at  rest.  The  fact  that  no  tool  is  issued, 
save  upon  a  check,  obviates  dispute  regarding  liability  for  a  missing 
tool.  The  tool  is  not  in  the  store,  but  in  its  place  is  a  check  bearing 
the  clock-number  of  an  operator,  and  it  is  this  individual  who  is 
liable  if  the  tool  cannot  be  found.  Without  this  precaution  any 
number  of  operators  may  be  implicated,  and  nothing  is  more  galling 
to  an  innocent  man  than  to  be  concerned  in  a  matter  of  this  descrip- 
tion. There  are  numbers  of  expensive  tools  in  the  factory,  and 
they  must  be  safeguarded.  Two  courses  are  open  to  the  management 
— one  the  tool  check  system  as  described  and  the  other  to  refrain 
from  purchasing  expensive  tools  for  shop  use.  If  the  latter  course 
be  taken  the  operator  must  purchase  his  own,  for,  after  all,  in  other 
industries  the  operator  is  not  engaged  unless  he  possesses  a  complete 
tool  kit. 

This  is  not  wanted  in  the  engineering  industry,  and  need  not 
happen  if  the  tool  store  is  established  and  its  uses  appreciated.  The 
operator,  on  the  whole,  owes  a  good  deal  to  this  store,  and  although 
from  time  to  time  little  troubles  will  occur,  these  cannot  be  compared 
to  the  troubles  and  delays  which  attend  the  factory  which  does  not 
have  a  place  for  the  tool  store. 


Reviews. 


Practical  Electric  Weldingr-     By  H.  G.  Bevan  Swift.     (London  : 
E.  &  F.  N.  Spon.)     Pp.  104. 

This  little  volume,  we  believe,  is  the  first  complete  treatise 
on  electric  welding.  True,  during  the  last  ten  years  the 
technical  press  has  published  from  time  to  time  no  .'^niall 
amount  of  literature  upon  the  various  phases  of  this  subject, 
but  the  reviewer  has  not  before  seen  the  subject  treated  so 
fully  in  one  book.  It  is  divided  into  nine  chapters,  and  is 
■written  with  some  degree  of  originality  in  a  clear  and  concise 
style.  We  rather  doubt,  however,  whether  the  book  does 
really  supply  the  want  in  giving  adequate  information  to  those 
who  intend  to  become  arc  welding  operators,  or  who  wish  to 
select  plant  suitable  for  the  purpose. 

The  first  five  chapters  deal  mainly  with  history  and  methods, 
and   although   the   information   given   Is   accurate   and   well 


chosen,  it  is  apparent  that  the  author's  experience  of  the 
broader  a])plication  of  the  Benardos  system  has  been  limited, 
and  that  his  knowledge  of  the  metallic  arc  process  has  mainly 
been  gathered  from  production  work  on  more  or  less  stan- 
dardised lines.  The  whole  book  certainly  leans  towards 
American  ])ractice  in  equipment  and  a])i)lication,  yet  we  are 
surprised  to  find  that  the  author  severely  limits  his  remarks 
on  metallic  arc  welding  to  the  specially  coated  and  fluxed 
electrodes. 

The  chapters  on  equipment  for  electric  welding  follow 
makers'  catalogues  rather  closely.  A  much  wider  study 
of  working  conditions  and  the  behaviour  of  various 
installations .  under  such  working  conditions  would  certainly 
repay  those  who  wish  to  select  plant  for  their  particular 
use.  The  chapter  on  electrical  resistance  welding  is  interest- 
ing, and  contains  just  sufficient  information  to  initiate 
the  reader  into  the  elementary  principles  and  possible  appli- 
cations of  machine  welding. 
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Tlie  book  contains  some  original  analogies,  and  is  written 
in  a  style  which  will  make  it  interesting  to  its  readers,  while 
at  the  same  time  it  contains  sufficient  practical  advice  to  help 
beginners  in  the  industry  to  overcome  initial  difficulties  and 
encourage  them  to  probe  more  deeply  into  the  technique  of 
the  subject. 

The  author  would  do  well  in  the  near  future  to  enlarge  con- 
siderably this  volume,  and  enter  more  fully  into  the  technique 
of  welding,  a  subject  which,  after  all,  need  not  be  beyond  the 
understanding  of  the  average  works  engineer  or  artisan. 

H.  S.  Maequaxd. 
Fundamental  Principles  of  Eleetrie  and  Magnetic  Cipeuits 

F.  Allan-  Fish.     (Loudon  ;    Hill  Publishing  Coiupanv.)     Pp.  xi.+ 
194.     16s.  6d.  6  1      .   /        1         T 

This  book  is  written  for  undergraduate  students,  and  con- 
tains what  the  author  considers  to  be  the  vital  fundamental 
principles  of  electric  and  magnetic  circuits  necessary  as  an 
introduction  to  the  study  of  electric  power  machinery  and 
transmission.  The  author  is  Professor-in-charge  of  the 
Electrical  Engineering  Department  in  the  Iowa  State  College, 
and  it  will  be  understood  that  he  writes  to  the  American  under- 
graduate, usijig  his  spelling  and  nomenclature.  This  is  no 
drawback  apart  from  the  curious  fact  that  every  word  which 
is  spelled  differently  from  our  method  appears  to  become  unduly 
emphasised. 

The  book  falls  into  the  class  which  is  alwaj-s  to  be  welcomed 
— the  "  fundamental  principles  "  class  ;  and  we  rejoice  to 
note  that  the  electrical  engineering  undergraduates  of  Iowa 
have  got  to  swallow  the  fundamental  digestive  pill — undis- 
guised at  that  and  without  sugar  coating  or  jam  camouflage — 
before  proceeding  to  the  chef  d'oeuvres. 

There  are  eight  chapters  in  the  book,  the  first  being  a  brief 
and  breezy  reminder  of  the  fundamental  units  of  force,  work 
and  power.  The  paragraph  dealing  with  Force  is  rather  un- 
fortunate in  that  it  gives  the  impression  that  action  and 
reaction  are  not  always  equal  and  opposite.  We  are  distinctly 
given  to  understand  that  "  action  "  must  be  a  little  greater 
than  ■■  reaction  "  it  we  are  to  produce  motion  and  acceleration. 
We  do  not  think  that  the  author  meant  to  convey  this  idea— 
and  if  he  will  make  it  clearer  what  he  means  by  driving  forces 
and  especially  by  ■■restraining  forces,"  he  will  remove  a 
possible  source  of  trouble. 

The  second  chapter,  called  Electricity  and  Magnetism,  deals 
briefly  with  the  simple  cell,  magnets  and  magnetic  forces,  the 
magnetic  efiect  of  a  current  and  the  definitions  of  the  abampere 
(known  in  this  country  as  the  absolute  unit  of  current)  and 
ampere  in  electromagnetic  and  electrochemical  terms.  We 
would  draw  the  author's  attention  to  the  somewhat  ambiguous 
expression  in  this  chapter  that  a  magnetic  field  of  unit  intensity 
IS  "  one  dyne  per  unit  pole."  We  know  what  he  means,  but 
an  undergraduate  might  not.  The  remaining  chapters  are 
headed  Electric  Circuits,  Electromagnetism,  Electrostatics, 
Sme  Wave  Alternating  Currents,  Non-harmonic  Currents 
and  Polyphase  Currents. 

The  general  impression  which  the  book  leaves  with  us  is 
that  it  is  a  very  good  notebook  rather  than  a  book  of  ex- 
position ;  and  to  a  student  in  attendance  at  lecture  and 
tutorial  courses  it  should  be  very  welcome.  It  would  be  still 
■more  welcome  if  it  were  i^rovided  with  some  examples  and 
exercises— for  as  it  stands  it  is  a  cold  collection  of  fundamental 
notes. 

The  general  "  get-up  "  is  excellent— good  paper,  good  print 
and  good  diagrams— but  so  it  should  be  at  the  price  which  is 
asked  for  it.  j.  Paley  Yoeke. 

Shorter    Notices. 

Seienza  e   Teeniea  dell'   Illuminazione :    Fotometpia.     By 

GriDO  Perl     (Turin:    .S.  Lattes  &  Companj'.)      J'p.  vii. -|-  479. 
Lire  26. 

Compared  with  the  mass  of  technical  literature  relating  to  the 
production  and  distribution  of  electiical  energy  for  lighting  the 
works  relating  to  the  utihsation  of  the  small  percentage  available 
in  th3  form  of  visible  radiation  are  lamentably  few,  aai  the  com- 
parative neglect  of  this  side  of  the  subject  is  to  be  ;.een  in  the 
glaring  misuse  of  electric  Ughting  which  is  still  only  too  common. 
The  present  volume  is  an  excellent  text-book  on  the  utilisation 


of  electric  light  as  distinguished  from  its  production.  In  the 
first  two  chaptei-s  the  physical  quaUties  of  light  and  the  mechanism 
of  vision  are  discussed.  We  think  it  would  have  been  preferable 
to  liave  introduced  at  this  early  stage  the  quantitative  discussion  of 
intensity,  light  flux,  illumination,  which  are  postponed  to  Chapte-'s 
IV.,  VI.,  where,  however,  they  are  dealt  with  in  an  adequate 
manner.  In  Chap.  III.  the  fluctuations  in  the  Ught  of  various 
types  of  larajis  with  alternating  currents  is  considered  at  a  some- 
what unnecessary  length.  In  this  and  other  chaptere  there  are 
references  to  consumptions  of  |-watt  per  candle-pow.  r  in  gas - 
filled  lamps.  As  the  makers  have  expressly  renounced  any  claim 
to  such  efficiencies  and  recommend  the  less  ambitious  description 
of  "  gasfilled,"  the  author  is  unduly  optimistic  in  this  respect. 
In  Chap.  VII.  the  distribution  of  light  in  dift^erent  directions  is 
well  discussed,  the  curves  of  Rousseau  and  of  Kenelly  being  de- 
scribed. A  very  full  description  of  the  %'arious  forms  of  photo- 
meter is  given  in  Chap.  XI.,  including  portable  illumination  photo- 
meters, such  as  Trotters'.  In  Chap.  XII.  the  effects  of  reflectors 
and  globes  are  discussed.  Chapters  XIII.  and  XIV.  deal  v.ith  the 
application  of  the  principles  explained  to  the  lay-out  of  Ughting 
in  closed  spaces  and  in  streets  and  open  spaces  respectively.  The 
diagrams  which  are  numerous  are  clear  and  well  described.  There 
is  a  well  arranged  Table  of  Contents,  but  it  is  to  be  regretted  that 
there  is  no  index  or  hst  of  tables.  ..    A.  E.  L. 

Eleetpleity   and    Magnetism :    Theopetieal    and    Praetieal. 

Bv  C.  E.  ASHFORD,  LL.D.,  M.A.  (London  :  Edward  Arnold.) 
Pp.  xii.  -f-  303.     43.  6d. 

Dr.  Ashford's  book  was  first  published  in  1903  and  has  evidently 
been  in  steady  demand  ever  since.  It  is  written  for  Public  Schools 
with  their  examinations  and  University  Scholarships  well  in  view. 
The  price  of  the  book  is  remarkably  low  for  these  days,  and  it  is 
to  be  hoped  that  tliis  is  a  sign  that  the  prices  of  books  in  general 
have  ceased  from  attempting  altitude  records. 

It  is  a  great  pity  that  the  sj'inbols  have  not  been  revised  so  as 
to  come  into  line  with  the  recommendations  of  the  International 
Commission.  Presumably  that  could  not  be  done  at  the  price, 
but  the  reader  will  have  to  pay  in  another  way,  if  and  when  he 
proceeds  to  read  other  hterature  on  electrical  subjects. 

The  book  covers  much  ground — so  much,  indeed,  that  we  feel 
inclined  to  doubt  whether  the  average  school-boy  (and  we  are 
prepared  to  add  Pubhc  Schoolboy)  can  be  expected  to  take  such  a 
comprehensive  survey.  However,  even  though  the  book  may  not 
rouse  enthusiasm  in  the  breast  of  the  average  boy,  it  will  cer- 
tainly be  of  the  greatest  assistance  to  him  in  the  gaining  of 
scholarships. 


Gorrespondence.' 

» 

THE  ORGANISATION  OF  THE  SALAEIED  CLASSES. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN, 

Sir  :  The  Society  of  Technical  Engineers  is  glad  to  see  that 
so  influential  a  journal  as  The  Electrician  is  advocating 
the  desirability  of  the  organisation  of  the  managerial,  admin- 
istrative and  technical  stafis  of  all  manufacturing  and  com- 
mercial concerns  since  that  is  precisely  the  objective  which 
this  society,  so  far  as  the  engineering  industry  is  concerned, 
has  had  before  it  during  the  past  three  years.  We  believe 
that  in  the  engineeritig  industry,  as  in  others,  a  properly  con- 
stituted and  carefully  managed  organisation  of  the  salaried 
technical  stafis,  as  a  body,  would  be  able  to  serve  not  only  the 
interests  of  those  staS  men,  but  would  be  able  also  to  con- 
tribute something  to  the  efficiency  and  stability  of  the  industry 
with  which  they  are  connected. 

Within  the  last  few  years  several  societies  of  technical  and 
other  officials,  engaged  in  various  departments  of  the  engineer- 
ing industry,  have  come  into  existence,  but  there  are  already 
indications  that  they  are  tending  towards  a  diversity  of  policy 
and  action  which  can  only  lessen  the  influence  of  the  pro- 
fession as  a  whole.  It  is  to  be  hoped  that  the  technical  workers 
will  not,  in  this  matter,  follow  the  example  of  the  manual 
workers,  and  spend  years  on  the  organisation  of  numerous 
separate  craft  unions,  only  to  find  the  need  for  a  constant 
.series  of  amalgamations  and  federations  into  larger  and  larger 
groups . 

It  is,  of  course,  possible  to  unite  many  distinct  societies 
within  a  single  federation,  but  we  believe  no  federal  con- 
stitution can  give  that  degree  of  intimacy  between  its  parts 
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vliich  is  necessary  fur  effective  workiii'j;  in  tliis  ficlil.  We 
tliink  tiiat  a  single  society,  divided  into  ai)])ro])riate  sections, 
is  wliat  is  needed  for  the  adequate  jirotection  of  tlie  indivi<iual 
interests  of  its  members,  for  advancing  the  status  of  the  jno- 
fession  as  a  whole,  and  for  making  that  special  coiitribution 
to  tlie  stability  and  eflficiency  of  the  industry  which  is  tlie  ])ro- 
vince  of  the  technical  man.  The  problem  of  how  to  jirovidc 
constitutionally  within  the  limits  of  a  single  society 
tlie  necessary  degree  of  autonomy  in  regard  to 
sectional  interests  combined  with  that  unity  in 
regard  to  the  broader  liiu>s  of  policy,  so  necessary 
for  the  achievemeut  of  the  ends  which  are  common 
to  all  sections,  presents  no  special  difficulty. 

We  hope,  therefore,  that  the  present  ])hase  in 
the  history  of  the  organisation  of  the  technical 
worker,  which  is  characterised  by  the  formation 
of  separate  societies,  will  not  go  much  further, 
but  tliat  those  bodies  whicli  have  recently  come 
into  existence  will  agree  to  sink  their  separate 
individualities  within  a  larger  union,  and  that 
indiviilual  engineers,  especially  those  senior  men 
who  have  not  yet  joined  any  society,  will  come 
in  and  take  their  part  in  the  movement.  This 
effort  to  constitute  a  single  organisation  of  pro- 
fessional ei\gineers  for  protective  and  industrial- 
political  purposes  is  in  accord  with  similar  move- 
ments which  are  taking  place  in  other  ]>arts  of  the 
world — in  America,  in  France,  in  Italy  and  in 
Germany.  It  is,  perhaps,  worth  mention  that 
there  seems  no  reason  to  anticipate  any  tendency 
on  the  part  of  this  movement  for  the  organisa- 
tion of  technical  engineers,  who  are  coming 
together  primarily  for  protective  purposes,  to 
overlap  the  functions  of  the  existing  engin- 
eering institutions  which  are  mainly  scien- 
tific. Indeed,  it  is  to  be  hoped  that  there  may  be  found  in  the 
future  some  mode  of  co-operation  between  the  scientific 
institutions  and  the  protective  societies  in  regard  to  certain 
broad  issues  such  as  the  registration  of  engineers. — I  am,  &c., 

London,  May  23.  Norman  Wyld,  General  Sccr^tartfj 

Society  of  Technical  Engineers. 


recently  opened  by  the  Si  oan  Electrical  Company,  Ltd.,  at  their 
newlv-aequirt-d  premises  adjoining  their  London  oflico,  12,  Golden -lane, 
K.t'.i. 

.•\t  the  invitation  of  the  Sloan  Klcctrioal  rom])any,  we  paid  a 
visit  of  inspiution  and  wl-iv  fireatly  imi)risse<l  witli  the  whole  scheme. 
The  ror)!n  is  ijeautifully  desij^ned  in  oak  jianeis  with  ^reen  rihijed  canvas 
wall  ]iapei',  pnlished  i)ai'ijuet  flooring  with  a  few  oriental  nigs,  the 
funiituie  being  of  the  .Jacobean  period.  The  accompanying  illustrations 
convey  some  idea  of  the  artistic  taste  displayed  in  designing  the  show- 


New  London  Slicwrooms  of   Sloan 
Electric    Co. 

To  1)6  asked  to  describe  anything. that  has  been  seen  is  a  very  difScult 
?ask  unless,  of  course,  one  is  a  Pelmanist.  Tlii.s  is  our  {wsition  at  the 
moment  in  endeavouring  to  give   some  idea  of  the  fittings  showroom 


Tic.  2. — Display  Corner  in  the  sami:  Sm 


room,  but  it  is  impossible  to  appreciate  the  whole  scheme  without  a 
peisonal  visit.  The  immediate  reason  for  this  development  is  that 
Messi-s.  Sloan  Electrical  Company  have  been  a]>)"ointfd  agents  for 
London,  South  Coast  and  East  Coast  of  Scotland  by  Messrs.  Fevton 
&  Peyton,  Ltd.,  Bordesley  Works,  Biipiingham,  "manufacturers  of 
decorative  elect 0031  fittings  and  art  metal  worl-.  I'his  t:im  has  had  a 
vast  and  varied  experience  ui  ...e  ucsigii  an^,  manuiacture  o.  I'""^^''  '"J 
theatres,  cinemas  and  public  buildings,  having  lecmtly  equipped  the 
Futurist  Theatre,  Binningham,  and  the  Manor  t  ark  linema.  In  addi- 
tion to  this  class  of  work  they  manufacture  a  comprehensive  range  of 
fittings  for  ordinary  domestic  lighting,  comprising  many  exclusive  ai  d 
new  elesigns  in  dining  and  dressing  room  pendants,  indirect  lighting 
bowls  and  other  units.  The  fittings  are  well  lacqueied  to  withstand  the 
various  climates  and  atmospheric  conelitions  met  with.  All  the  classic 
styles  and  {>eriods  .'inch  as  Louis  XIH,  Louis  XIV,  Impiie,  Adam, 
(}e:>rgian,  &c.,  are  represented,  as  well  as  a  choice  selection  of  bronze 
figures  and  porcelain  table  standards.  In  the  showroom  is  a  full  rai.ge 
of  heating  and  rooking  apparatus  of  the  Slouetrie 
tyie,  inclueling  vacuum  cleancis  and  other  labour- 
saving  devices,  ready  wired  for  demonstration  and 
display. 


F    .  1. — C.)  >ER  OF  THE  London  Showroom  (Sloan  Electrical  Company). 


The  annual  conference  of  the  teaciieks  in 
TECHNICAL  INSTITUTES  was  recently  held  at  Cardiff. 
In  his  inaugural  address  the  new  President, 
Prof.  Knox,  of  the  South  Wales  Institute  of  Mines, 
referred  to  the  difficult  role  which  technical  col- 
leges had  to  play  in  education,  being  suspected 
on  the  one  hand  by  the  organised  workers  as 
being  merely  instruments  for  training  better]iiofil - 
making  machines,. and  on  the  other  hand  snecicd 
at  by  the  high-browed  academician  as  purveyors  of 
soiled  goods.  Despite  these  attacks,  he  kiiew  of 
no  educational  association  which  had  done  better 
work  than  theirs.  There  should  be  close  co-opei- 
ation  between  science  teaching  anel  industrial 
practice  and  in  recent  years  enormous  progress 
had  been  made  in  i)i-ei)aring  students  for  in- 
dustrial careei-s.  The  object  of  such  an  a.ssocia- 
tion  as  theirs  was  to  convince  educational 
authorities  of  the  need  of  higher  technical  train- 
ing, by  evening  classes,  by  full-time  courses  in 
pure  and  applied  science,  and  by  post-graduate 
coui'ses  in  specified  branches  of  applied  science. 
We  must  realise  that  Great  Britain  no  longer  held 
a  national  advantage  over  its  competitors  in 
natural  resources,  but  had  to  dejierd  upon  the 
trained  intelligence  and  resourcefulness  of  its 
peopile  to  maintain  its  position. 
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The  West  Riding  Electricity  District. 

On  Wednesday  last  the  Electricity  Commissioners  opened  their 
inquiry  into  the  organisation  of  electricity  supply  in  the  Aire  and  Calder 
(W.  Riding)  district,  which  has  been  provisionally  determined  by  them. 
The  area  embraces  the  cities  of  Leeds,  Bradford  and  Wakefield,  the 
county  boroughs  of  Bamsley,  Dewsbury,  Halifax  and  Huddersfield,  the 
municipal  boroughs  of  Batley,  Brighouse,  Keighley,  Morley,  Ossett, 
Pontefract,  Pudsey  and  Todmorden,  and  a  number  of  urban  and  rural 
districts,  &c.  Three  schemes  were  submitted  for  improving  the  existing 
supply  arrangements,  viz.,  by  Leeds  Corporation,  by  the  Yorkshire 
Electric  Power  Company,  and  by  a  Conference  of  Local  Authorities  in 
which  Bradford  took  the  lead.  The  commissioners  were  Sir  John  Snell 
(chairman).  Sir  Harry  Haward,  Mr.  H.  Booth  and  Mr.  A.  Page,  and  a 
number  of  counsel  represented  the  various  parties. 

The  Leeds  Scheme. 

Mr.  WooLL,  in  opening  the  ease  for  Leeds,  said  the  scheme  was  the 
product  of  much  care,  close  study  and  intimate  knowledge  of  the  area 
to  be  dealt  with,  but  up  to  the  present  it  had  not  received  any  substantial 
measure  of  support  outside  the  confines  of  the  city.  For  this  absence 
of  support  the  primary  causes  were  undoubtedly  questions  of  principle, 
of  representation  as  existing  between  Leeds  and  the  conference  scheme, 
and  also  of  the  unsatisfactory  and  almost  chaotic  condition  of  legislation 
in  reference  to  those  matters.  Leeds  had  been  very  much  impressed  by 
the  cogency  of  the  various  representations  by  committees  instituted  by 
the  Government  in  recent  years  both  as  regarded  the  conservation  of 
coal  and  the  improvement  of  electrical  supply,  but  they  found  themselves 
left,  as  a  result  of  the  imperfections  of  the  Act  of  1919,  with  the  necessity 
for  electrical  reorganisation  and  development,  but  with  no  powers  of 
compulsion  with  reference  to  the  acquisition  of  electrical  undertakings, 
nor  with  any  satisfactory  financial  arrangement.  Leeds  desired  neither 
to  share  the  apathy  of  those  who  thought  the  position  involved  essential 
futility,  nor  to  share  the  precipitancy  of  those  who  desired  to  run  before 
they  had  the  ]xiwer  to  walk.  He  wished  to  satisfy  the  Commission  that 
the  attitude  of  Leeds  had  not  been  one  of  selfish  exclusiveness,  and  that 
they  were  abundantly  capable  of  taking  a  larger  view  of  local  patriotism. 
It  took  part  in  a  conference  with  representatives  of  the  Bradford,  Halifax 
and  Huddersfield  local  authorities  and  the  Yorkshire  Electric  Power 
Company,  in  order  to  see  how  far,  under  the  enabling  sections  of  the  1919 
Act,  those  four  local  authorities  and  the  one  large  private  company  could 
undertake  to  make  themselves  responsible  for  the  whole  generation  of 
electricity  in  the  area  in  future.  On  the  issue  of  the  notice  prescribing 
a  provisional  area  in  June,  1920,  a  conference  was  held  in  Leeds  and  a 
committee  appointed  ;  but  there  was  a  tendency  for  the  municipal 
obsession  to  obtrude  itself,  and  those  who  were  for  an  exclusive  and 
aggressive  municipalism  declined  to  allow  private  companies  to  partici- 
pate in  the  electrical  usefulness  of  the  area.  At  a  later  conference  com- 
posed of  local  authorities  only,  the  decision  was  taken  to  exclude  on 
principle  the  Yorkshire  Electric  Power  Company  from  any  further 
participation  in  the  scheme.  Leeds  then  retired  from  the  conference, 
and  it  had  been  reluctantly  compelled  to  plough  a  lonely  furrow  which 
they  wer«  not  without  hope  might  yet  produce  a  useful  electrical 
harvest.  They  put  forward  the  scheme  as  one  which  would  supply  the 
Commission  with  invaluable  data  and  material,  and  which  might  well, 
after  the  defects  of  the  Bradford  scheme  had  been  exixjsed,  evoke  even 
the  support  of  those  who  were  at  the  moment  in  sympathy  with  other 
claims.  The  general  object  of  the  scheme  might  be  summarised  under 
four  heads  : 

Objects  of  Scheme  and  Area. 

(1)  To  encourage  efficient  autonomy.  Under  the  scheme  the  heads  of 
great  undertakings  had  the  same  impulse  and  the  same  incentive  to 
develop  their  own  electricity  and  to  surpass  their  own  past  records  in 
efficiency.  (2)  What  might  be  called  the  main  object — to  enlist  the  co- 
operation of  the  Yorkshire  Electric  PowerCompany,  as  they  regarded  the 
Yorkshire  Company  not  only  as  an  inevitable  but  an  invaluable  factor 
in  the  electrical  life  of  the  area.  (3)  They  wanted  to  avoid  large  and 
impossible  capital  commitments,  (i)  They  wanted  to  avoid  friction 
and  they  wanted  to  concentrate  on  the  generation  of  electricity. 

Leeds,  like  Bradford,  adopted  the  district  prescribed  by  the  Com- 
missioners ;  they  regarded  it  as  a  suitable  area  and  one  of  convenient 
size.  The  population  was  2  114  000.  Leeds  was  responsible  for  445  550 
of  that,  or  one-fifth  of  the  population,  and  it  was  also  responsible  for  the 
generation  of  about  30  per  cent,  of  the  total  electricity  generated  in  the 
area  in  1920.  One  peculiar  feature  of  the  electrical  position  in  the  area 
was  that  by  1935  there  would  be  remarkably  little  difference  in  the  situa- 
tion, financial  and  electrical,  from  what  prevailed  now,  whether  the 
Leeds schemeoranyotherscheme,ornoschenic,  wereadopted  and  nomial 
independent  evolution  took  place.  It  was  not  a  practical  proposition, 
owing  to  the  difficulty  of  finding  adequate  cooling  resources  within  con- 
venient distance,  to  contemplate  the  erection  of  one  super-station.  What- 
ever scheme  was  adopted,  there  were  going  to  be  only  moderate-sized 
stations,  and  those  stations  would  probably  be  three  in  number.  The 
projected  sites  for  the  stations  in  order  of  erection  were  Leeds,  Wakefield 
and  Knottingley. 

Mr.  Hefford's  Evidence. 
Mr.  C.  N.  Hefford,  chief  electrical  engineer  to  Leeds  Corporation, 
said  he  had  estimated  the  growing  requirements  of  the  an  a  for  the  next 
15  years.  The  estimated  demand  for  1930  he  put  at  2.56  units  for  each 
unit  of  the  population,  and  for  1935  at  363  units.  The  maximum  demand 
would  be  177  000  kW  in  1925  and  G78  000  kW  in  1935.  It  would  be 
possible  to  install  additional  plant  in  the  existing  works,  and  as  far  as 


such  extension  of  plant  was  concerned,  a  total  of  258  100  kW  would  be 
available  in  1925.  If  all  the  extra  load  in  the  area  were  dealt  with  from 
one  generating  station  alone,  there  would  be  practically  no  saving  of  the 
generating  machinery  to  be  provided.  The  extreme  limit  of  diversity 
would  be  5  per  cent.,  which  he  considered  neghgible.  In  order  to  deal 
adequately  with  the  increasing  demand  to  be  anticipated,  and  also  to 
provide  for  the  replacement  of  obsolete  machinery,  he  considered  that 
something  over  300  000  kW  would  have  to  be  provided  within  the  next 
15  years.  That  demand  could  be  met  by  the  construction  of  three 
moderate -sized  capital  stations.  It  was  not  possible  to  entertain  the 
idea  of  one  super-station  in  the  area,  because  of  the  insufficient  supply 
of  cooling  water  at  any  one  point.  The  point  nearest  to  Leeds  at  which 
there  was  sufficient  water  was  practically  at  the  junction  of  the  Trent 
and  Humber,  between  30  and  40  miles  away.  It  would  be  quite  feasible 
to  construct  a  super-station  there  to  feed  the  area,  but  he  considered  the 
cost  prohibitive. 

Sites  of  Capital  Stations. 

The  available  sites  for  the  three  capital  stations  suggested  must 
necessarily  be  on  the  banks  of  the  Aire  or  Calder,  or  after  the  junction 
of  the  Aire  and  Calder.  On  the  Aire  there  was  a  site  at  Leeds,  on  the 
Calder  at  Wakefield,  and  on  the  Aire,  after  its  junction  with  the  Calder 
at  Knottingley  or  Ferrybridge.  He  proposed  that  stations  on  those 
sites  should  be  developed  in  succession,  the  first  at  Leeds,  because  that 
was  the  point  of  intense  demand  at  the  moment,  and  the  third  at  Knot 
tingley.  He  suggested  for  Leeds  and  Wakefield  five  generating  units  of 
25  000  kW  each,  and  at  Knottingley  there  would  ultimately  be  eight 
such  units.  At  Leeds  the  site  was  on  the  bank  of  the  Aire,  near  South 
Accommodation-road.  It  comprised  only  6^  acres,  but  he  considered 
that  in  the  peculiar  circumstances  that  extent  would  be  sufficient,  because 
no  large  provision  had  to  be  made  for  siding  accommodation.  The  bulk 
of  the  coal  was  brought  by  water,  and  barges  capable  of  bringing  150  tons 
at  one  time  could  be  quite  readily  dealt  with.  Railway  sidings  were- 
already  there,  and  the  existence  of  factories  around  removed  the  necessity, 
such  as  apparently  existed  in  other  schemes,  for  providing  land  for  the 
erection  of  factories.  It  would  be  possible  to  acquire  adjacent  areas, 
and  there  was  also  ample  water  for  cooling.  The  site  at  Wakefield 
covered  20  acres,  and  was  an  exceedingly  good  one. 
Morley  as  a  Control  Station. 

By  1925  a  certain  amount  of  machinery  would  be  installed  at  the 
Leeds  station  which  would  enable  some  of  the  output  to  be  taken  to 
Morley.  It  was  essential  that  a  link  should  be  made  between  Leeds  and 
Morley,  and  that  would  be  the  first  step  towards  making  Morley  a  control 
station.  The  energy  generated  at  the  various  stations  should  be  con- 
trolled at  one  jx)int  by  an  official  with  sufficient  authority  to  instruct 
the  stations  in  the  event  of  a  breakdown  or  any  interruptions.  It  might 
be  necessary  to  continue  the  Keighley  station  for  some  time,  but  it 
seemed  to  him  that  Shipley  should  be  shut  down.  It  would  be  utterly 
impossible  to  consider  any  demands  from  the  railways  before  1924. 
The  capital  expenditure  on  the  Leeds  scheme  would  be  about  6  millions 
in  1925,  10  millions  in  1931  and  17^  millions  in  1935.  By  1935  there 
would  be  a  capital  expenditure  of  3J  millions  on  the  Leeds  capital  station, 
£3,450  000  on  the  Wakefield  and  £2  690  000  on  the  Knottingley  station. 

In  reply  to  Mr.  Miller  (for  the  conference  of  local  authorities),  Mr. 
Hefford  agreed  that  the  Leeds  scheme  left  existing  generating  stations 
in  the  hands  of  their  present  owners,  and  it  left  the  suggested  joint 
authority  to  work  side  by  side  with  the  Yorkshire  Electric  Power  Com- 
pany. He  did  not  think  the  purchase  of  the  Yorkshire  company  was 
necessary  at  once. 

The  Chairman  said  that  in  the  light  of  experience,  6^  acres  did  not 
seem  to  the  Commissioners  a  very  large  site  on  which  to  build  a 
125  000  kW  station,  but  there  might  be  peculiar  circumstances.  At 
the  ipoment,  it  appeared  to  have  been  overlooked  that  a  station  which 
was  going  to  bum  something  like  1  000  tons  of  coal  a  day  could  hardly 
be  expected  to  do  without  storage  facilities.  It  did  not  appear  on  prima 
facie  grounds  that  the  site  was  a  suitable  one  for  a  station  of  the  size 
proposed.  The  site  was  rather  susjiect  on  account  of  its  area,  and  should 
the  Commissioners  decide  that  it  wasproperto  approveof  it,  they  would 
require  the  fullest  evidence  that  there  was  sufficient  water  available. 

On  the  19th  inst.  Mr.  Hefford  was  further  cross-examined  by  Mr. 
Miller.  He  stated  that  it  was  intended  that  the  generating  stations, 
now  municipal  or  belonging  to  the  power  company,  which  were  proposed 
to  be  retained,  would  distribute  power  direct  to  their  own  customers, 
but  all  would  be  connected  with  a  control  station  at  Morley,  and  Morley 
would  distribute  the  surplus  of  power  produced  locally  above  the  local 
requirements.  That  surplus  would  be  ever  growing  in  amount,  and  the 
control  station  would  have  to  deal  with  a  larger  and  larger  amount  of 
power.  He  regarded  the  direct  connection  of  the  Morley  control  station 
with  each  local  generating  station  as  better  than  the  proposal  of  linking 
the  various  units  in  a  ring.  He  knew  that  other  engineers  advising  the 
Conference  of  Local  Authorities  had  reported  against  the  star  plan  in 
favour  of  the  linked  ring,  but  he  believed  that  since  doing  so  they  had 
changed  their  minds  on  the  point. 

Mr.  Miller  suggested  that  the  engineer  occupying  the  position  of 
control  would  have  a  difficult  task.  He  might  have  to  decide  in 
favour  of  one  station  carrying  more  power  than  its  fair  share  of  the  burden. 
How  were  such  questions  to  be  adjusted  under  the  Leeds  scheme  ? 

Witness  thought  the  first  thing  would  be  to  get  rid  of  the  control 
engineer  and  appoint  another  if  he  wilfully  acted  unfairly.  Questions 
of  principle  and  differences  between  the  different  undertakings  would  be 
decided  by  the  .Joint  Authority. 

To  Mr.  J.  Hunter  Gray,  K.C.  (for  the  Yorkshire  Electric  Power 
Company),  Mr.  Hefford  admitted  that  the  company  supplied  its  area 
efficiently  than  the  Leeds  scheme.     Failing  agreement  with  the  power 
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eft'uiontly,  but  ho  did  not  agree  that  it  would  supply  a  larger  area  more 
cotnpaiiv,  it  was  iiu|)ossible  to  work  the  Leeds  seheiue  ertioiently  until 
Parliament  passed  other  legislation  increasing  their  powers.  He  kiu'W 
that  itiOOOtmO  would  be  recjuired  at  the  beginning  to  carry  out  the 
Ijeeds  scheme,  and  that  it  was  contemplated  that  that  slnndd  be 
supplied  by  the  Ministry  of  Transport  under  Sec.  18  of  the  1919  -Act. 
Lekus  Hatki'avf.rs'  .Adv.\.ntai;e. 

Mr.  Heffokd  was  cross-examined  by  Mr.  J.  A.  Gn'cne,  on  behalf  of 
the  West  Hiding  District  Councils'  Association  to  show  that  under  the 
Leeds  scheme  the  eitizen.s  of  l.*eds  were  providing  themselves  with  a 
capital  station  at  no  expense  or  risk  to  the  citizens.  Witness  said  the 
joint  authority  would  be  iv.sponsible  for  the  gradual  dcvelopnu'nt  of  the 
scheme,  ami  it  would  ultimately  provide  for  the  whole  of  the  electricity 
supply  in  the  anni.  In  the  interim  it  would  control  the  operations  of 
the  various  existing  undertakings. 

Mr.  A.  Tvi.KH  (on  behalf  of  the  railway  companies)  elicited  the  fact 
that  in  some  schemes  which  had  been  before  the  ( V>mmissii)n<M's  railways 
were  admitted  to  ^presentation  on  the  joint  authority,  but  that  the 
Leeds  scheme  did  not  provide  for  similar  representation.  A  body 
directly  representative  of  all  the  large  consumere  would,  Mr.  Hetford 
thought,  be  too  large  to  be  workable. 

To  Mr.  J.  C.  McGrath  (for  the  West  Riding  County  Council)  witness 
said  that  it  would  be  possible  to  supply  electricity  in  192i)  under  his 
scheme  at  the  average  price  of  IJd.  per  unit,  with  a  surplus  of  I'fiL'li.OOO. 

The  Chairman  pointed  out  that  it  had  been  cstimati'd  by  the  witness 
that,  under  the  scheme,  his  capital  expenditure  would  be  £l>. 147,000  in 
1930,  while,  if  the  existing  stations  went  on,  they  would  have  spent  over 
£7  000  0110  in  lapilal  exi)enditure.  There  was,  therefore,  an  actual 
saving  on  those  estimates. 

WiTNKss  would  not  admit  that  the  centralising  of  the  control  was  a 
great  mistake,  in  view  of  the  possibility  of  an  accident. 

In  re-examination  Witne.ss  said  that  of  the  £6  000  000  capital  expen- 
diture, about  V^  000  000  was  for  the  aei|uisition  of  the  existing  stations. 
That  was  a  capital  expenditure  to  which  the  districts  were  already  com- 
mitted, in  any  ease.  So  that  the  new  capital  cxiwnditure  was  not 
£6  000  000.  but  t:)  000  000  for  the  period  ended  in  1925.  In  the  whole 
area  there  was  no  electric  railway,  and  no  talk  of  electrification  of  railways. 
Railway  repix'sentation  would  be  representation  of  consumers  as  such. 
There  were  other  eonsumei's  vastly  greater,  in  fact,  than  any  potential 
railway  consumption,  and  it  would  be  unwieldy  to  bring  them  all  in  by 
direct  representation.  In  i-egard  to  the  South  Accommodation-road 
site  he  said  there  was  an  alternative  site  at  Knostrop,  near  the  sewage 
works,  when-  30  or  40  acres  of  land  were  available.  The  construction 
of  some  works  would  be  a  little  more  expensive,  and  the  site  was  a  mile 
further  from  the  load.     Hence  he  preferred  South  Accommodation-road. 

Sir  Robert  Fox,  Town  Clerk  of  Leeds,  said  that  the  Co.-poration  had 
endeavoured  to  secure  what  help  could  be  gained  by  conference  with 
other  local  authorities.  Those  efforts  broke  down  upon  the  deliberate 
exclusion  by  the  conference  and  proposed  expropriation  of  the  Power 
Company,  and  upon  the  question  of  the  acquisition  of  the  existing  works. 
The  Corporation  were  also  not  disposed  to  contribute  by  rate  aid. 
Sir  Robert  proceeded  to  give  an  explanation  of  the  scheme  in  respect 
to  the  arrangements  for  representation  of  interests  in  the  management 
of  the  Authority.  At  present  89  per  cent,  of  the  electricity  consumed 
in  the  area  came  from  five  sources — Leeds  Corporation,  which  was 
slightly  the  largest  ;  the  Yorkshire  Electric  Power  Company,  the  Electri- 
cal Distribution  of  Yorkshire  (which  drew  its  power  from  the  Power 
Company,  and  distributed  it),  the  Bradford  and  Huddersfield  Corpora- 
tions. These  were  the  largest  producers,  and  represented  the  largest 
number  of  consumers,  and  they  ought  therefore  to  have  a  majority  of 
representatives  upon  the  Board.  He  had  no  desire  to  exclude  railways 
for  ever,  but  the  railways  in  the  area  were  not  electrified.  The  main 
business  of  the  joint  Board  under  the  Leeds  scheme  would  be  the  genera- 
tion and  not  the  distribution  of  electricity. 

In  cross-examination  by  Mr.  J.  Hunter  Gray,  Sir  Robert  said  the 
Leeds  scheme  did  not  propose  to  expropriate  the  Power  Company, 
because  they  did  not  think  it  was  business.  They  proposed  to  leave  the 
company  to  die  out,  but  in  that  death  Leeds  as  an  electricity  authority 
would  participate. 

In  answer  to  Mr.  Miller,  Sir  Robert  said  Leeds  could  supply  itself 
without  the  slightest  danger  of  any  charge  upon  the  rates.  That  being 
so,  they  were  asked  to  take  part  in  a  national  object — that  of  preventing 
the  waste  of  coal,  and  secondly  they  were  asked  to  provide  electricity 
for  a  large  area  of  the  county  with  which  they  had  no  direct  concern. 
They  considered,  therefore,  that  they  were  quite  justified  in  saving  that 
if  they  were  going  to  take  such  part  in  a  national  object  and  in  helping 
others  by  their  enterprise,  there  should  be  no  call  upon  the  rates  of  Leeds. 
He  believed,  however,  that  in  any  case  there  would  be  no  risk  because 
they  were  confident  that,  through  economies  in  the  ])roduction  of 
electricity,  the  price  of  electricity  could  be  reduced  and  the  scheme  be 
self-supporting. 

In  re-examination.  Sir  Robert  Fox  said  he  would  not  be  averse  from 
the  representation  of  railways  on  the  Joint  Board  at  a  future  date. 
Leeds  did  not  put  their  scheme  forward  with  any  idea  of  reaping  advan- 
tages which  would  not  be  enjoyed  equally  by  all  other  areas. 

Sir  Harry  Haward  drew  attention  to  the  fact  that  under  the  Leeds 
scheme  double  representation  on  the  Board  would  be  given  in  respect 
of  electricity  supplied  in  districts  now  served  by  the  Power  Company. 

Sir  Robert  replied  that  it  was  so,  but  he  saw  no  objection  to  it,  and 
any  remedy  might  be  worse  than  the  disease.  The  leading  basis  of  repre- 
sentation wa.i  consumption  of  electricity. 

Sir  H.  Haward  :  It  seems  to  me  that  b.y  pooling  all  the  votes  and  not 
providing  for  any  definite  representation  of  local  authorities,  you  stand 


the  chance  of  a  particular  combination  getting  entire  control  of  the 
representation.  In  those  circumstances,  it  was  conceivable  that  Leeds 
might  have  no  representation  at  all,  and  could  be  outvoted  by  a  com- 
bination of  Bradford,  Halifax  and  Huddei-sfiehl. 

Sir  KoiiF.RT  Fox  :  I  agn-c  that  that  might  hajjix-n,  but  I  am  inclined 
to  take  the  risk.  I  don't  think  any  public-minded  body  of  men  would 
ever  resort  to  practices  of  that  kind. 

Sir  Harkv  suggested  that  it  would  be  better  that  Leeds  should  have 
a  definite  number  of  representatives,  and  so  with  other  authorities  and 
the  Yorkshire  Electric  Power  ("ompany. 

Sir  Robeut  Fox  :  Yes  ;  I  quite  agi^'c,  and  I  should  be  prepared  to 
ameiid  the  scheme  in  that  dirt^jtion. 

Public  v.  Private  Enterprise. 

The  Ciiairmas  (Sir  .)ohu  Snell)  asked  if  Leeds  Corporation  had  had 
any  negotiations  with  the  Power  Company  which  the  Town  Clerk  was  at 
liberty  to  divulge. 

Sir  Robert  Fox  :  No,  except  as  to  a  working  agreement. 

The  Chairman  :  Is  it  your  view  that  the  sui)ply  of  electricity  in  this 
area  would  be  better  developed  under  a  general  public  control,  or  would 
you  agree  to  a  scheme  in  which  the  Power  Company  might  fully  devehip 
the  area  in  co-operation  with  the  local  authorities  ?  I  mean,  have  you 
any  primary  objection  to  general  development  by  private  enterprise, 
or  are  you  of  the  opinion  that  this  is  a  matter  for  public  management  ? 

Sir  Robert  Fox  :  I  am  representing  the  Leeds  City  Council,  and  while 
I  do  not  know  that  their  view  had  been  taken  in  the  precise  form  you  put, 
yet  their  general  attitude  in  pro])ounding  this  scheme  is  to  raise  no  objec- 
tion to  private  enterprise  ;  indeed,  they  verj'  much  ai)prcciatc  the  private 
enterprise  already  brought  to  bear. 

Uo  you  think  the  city  would  be  willing  to  co-operate  in  the  best  scheme, 
whether  under  private  or  public  control  ? — Certainly,  and  that  as  a 
matter  of  business. 

Fi-'^ANCiAL  Evidence. 

Mr.  Arthur  Collin.s,  City  Treasurer  of  Birmingham,  gave  evidence 
on  the  financial  question.  He  submitted  figures  showing  that  Leeds 
had  81,000  connections  uji  to  1920,  the  Y'orkshire  Power  Company  was 
second  with  62,600,  and  Bradford  third  with  .5.1  000.  It  was  a  matter 
of  surprise  that  the  Power  Company  should  come  before  Bradford. 
He  had  thought  that  Bradford  was  the  biggest  partner  in  the  Conference 
scheme,  whereas  Bradford  was  proposing  to  buy  up  an  undertaking 
bigger  than  its  own.  Since  1914  there  had  been  a  growth  of  approxi- 
mately 30  000  kW  in  Bradford,  44  500  in  Leeds,  and  32  500  kW  in  the 
case  of  the  Yorkshire  Electric  Power  Company.  That  represented  an 
increase  of  125  per  cent,  in  Leeds,  1U|  per  cent,  in  Bradfofd,  and  110 
per  cent,  in  the  area  of  the  Power  Company.  In  other  words,  these 
places  had  more  than  doubled  their  demand  in  the  last  five  years,  which, 
considering  the  retardation  during  the  war,  showed  a  striking  develop- 
ment. The  greatest  development  was  noted  in  Leeds.  The  low  cost  of  pro- 
duction in  Leeds,  was  in  part  due  to  the  low  charges  for  coal  as  delivered 
at  the  works,  and  in  view  of  these  and  other  circumstances  he  couldwell 
understand  the  attitude  of  Leeds  in  saying  that,  if  they  did  join  in  a 
district  scheme,  they  should  not  be  called  upon  to  pledge  their  rates. 

Sir  Harry  Haward  said  that  in  any  comparison  between  the  new 
scheme  and  the  existing  state  of  affairs  regard  ought  only  to  be  had  to 
the  costs  of  working  the  new  undertaking,  the  existiiig  stations  being 
expenses  of  the  local  concern  and  not  of  the  joint  authority. 

The  Chairman  added  that  it  appeared  to  be  the  fact  that  Leeds  stood 
to  gain  by  going  into  the  scheme  rather  than  by  standing  out. 
A  Long-Date  Loan. 

Mr.  Collins  said  that  was  the  type  of  case  in  which  the  Comnaissioners 
might  suggest  that  the  scheme  should  be  financed  by  the  Ministry  in 
its  eariy  stages  after  the  manner  practised  by  the  Public  Loan  Works 
Commissioners.  At  present  small  local  authorities  were  having  to  pay 
7J  per  cent,  for  money,  and  while  the  repayment  of  £3  000  000  during 
the  next  two,  three,  or  five  years  might  be  done,  it  would  occasion  not  a 
little  anxiety.  ' 

The  Chairman  :  Let  me  make  it  quite  clear.  The  money  is  not  at 
the  disi)osal  of  the  Commissioners,  and,  apart  from  the  Ministry,  the  Trea- 
sury will  have  to  be  consulted. 

Mr.  Collins  said  that  if  the  PowerCompanycould_8upply  current  at  a 
cheaper  price  than  it  could  be  produced  by  a  municipality,  the  taking 
of  such  power  ought  to  be  very  seriously  considered.  He  regarded 
the  inclusion  of  the  Power  Company  in  the  Leeds  scheme  as  a  compromise 
between  the  two  opposing  schemes. 

In  cro.ss-examination,  the  witness  said  that  from  the  point  of  view  of 
loan  flotation  he  did  not  know  an  area  outside  L<mdon  offering  better 
advantages  than  that  in  West  Yorkshire,  though  Manchester  would  ruii 
it  close.  If  cautiously  financed,  and  with  the  pledge  of  the  rates,  it 
afforded  a  sound  financial  proposition,  though  he  regarded  the  proposed 
purchase  of  the  Power  Company  as  one  of  the  most  dubious  parts  of  the 
conference  scheme. 

In  reply  to  Sir  Harry  Haward,  Mr.  C0LLIN.S  developed  his  proposal 
for  a  long-date  loan,  with  a  break  at  the  option  of  the  Joint  Authority 
in  10  years.  The  new  Bill  proposed  to  extend  the  present  2-year  limit 
to  five,  and  he  understood  that  Leeds  would  not  go  forward  if  repayment 
even  at  the  end  of  five  years  were  insisted  upon,  though  thatwould  not 
necessarily  shut  dowm  the  proposal  for  a  working  arrangement. 
The  Bradford  Scheme. 

Mr.  Miller,  K.C,  opened  the  case  for  the  scheme  of  the  conference  of 
Local  .Authorities.  In  the  district  there  were  eight  different  varieties 
of  supply  all  intermingled  one  with  another,  the  whole  providing  a 
tangled  s'ituation  such  as  the  Act  of  1919  was  designed  to  unravel.  The 
conference  idea  was  public  ownership  and  control  over  the  generating 
stations  and  the  main  transmission  lines  over  the  whole  of  the  area. 
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On  Saturday  Mr.  Miller,  K.C,  concluded  his  opening  address,  and 
he  urged  tliat  the  authorities  who  supported  their  scheme  were  entitled 
to  be  heard  witli  attention  in  view  of  their  history.  Taking  the  yeais 
'  at  which  electricity  supply  began  in  the  area,  they  found  the  average 
among  the  conference  authorities  to  be  1897,  whereas  the  Yorkshire 
Power  Company  commenced  in  1904.  Not  only  had  those  authorities 
many  years'  experience,  but  their  conduct  of  their  undertakings  was 
such"  as  to  show  that  they  had  been  acting  on  the  best  advice.  The 
conference  had  the  largest  stake  in  the  area,  each  of  them  having  their 
own  special  experience  of  just  the  work  which  a  Joint  Electricity 
Authority  would  have  to  undertake.  Under  their  scheme  the  Yorkshire 
Company  would  get  the  fair  and  full  satisfaction  which  they  could 
properly  e.\pect  to  receive,  and  failing  agreement,  there  would  be 
arbitration  to  settle  the  purchase  price.  He  submitted  that  in  tlie 
national  interest  there  should  be  public  ownership  of  generating 
stations  and  main  transmission  lines.  He  argued  that  in  the  year  1926 
there  would  be  a  surplus,  on  a  penny  charge,  of  £280  175,  which  the 
promotei'S  of  the  scheme  regarded  as  ample  to  meet  capital  charges  on 
the  purchase  of  the  Yorkshire  Company,  and  that  in  the  matter  of 
affording  a  cheap  supply  of  electricity  the  conference  scheme  would  be 
able  to  show  an  advantage.  If  it  was  possible  to  liaye  public  control 
of  public  services,  with  immediate  satisfactoi-y  results  financially,  they 
had  got  a  basis  upon  which  for  all  time  they  could  develop  and  extend 
within  the  area.  It  was  not  intended  that  there  should  be  any  payment 
out  of  the  rates,  but  he  wished  to  make  it  clear  that  the  rates  would  be 
behind    the   scheme. 

On  Monday  e\-idence  was  given  by  Aid.  W.  Turner,  of,  Bradford,  and 
by  Mr.  Thom.^s  Roles. 

The  infjuiry  liad  not  concluded  when  we  went  to  press. 


New  Ri^ht-Angle  Type  Sealing  Bells. 


Lighting   a   Food   Shop. 

Good  light  is  necessary  for  the  proper  enjoyment  of  food,  and  it  makes 
the  dishes  look  more  attractive,  while  it  also  enhances  the  appearance  of 
food  displayed  in  a  shop.  Mac  Fisheries,  Ltd..  have  certainly  appreciated 
the  logic  of  this  argument,  and  their  sho])s  are  illuminated  with  a  brilliant, 
evenly  diffused  light,  which  makes  the  fish  and  poultry  look  tempting. 


The  illustration  show.s  the  interior  of  the  Rugby  branch,  the  light- 
ing of  which  wa-s  carried  out  with  materials  suppUed  by  the  British  Thom- 
son Houston  Company.  Semi-indirect  fittings,  equipped  with  opal  glas^ 
bowls  and  Mazda  gasfilled  lamps,  are  used  in  the  interior.  The  fittings 
are  spaced  to  ensure  a  uniform  illumination, while  the  bowls  are  sufficiently 
dense  to  prevent  glare.  As  may  be  .seen  from  the  illustration,  which  is 
reproduced  from  an  untouched  photograph  taken  by  the  unaided  light 
of  the  Mazda  installation,  the  illumination  on  the  counters,  on  the  walls 
and  other  vertical  surfaces  is  brilliant  without  being  in  any  way  obtrusive. 
A  similar  degree  of  brilliance  with  unshaded  lamps,  or  with  an  ordinary 
direct  lighting  system,  would  have  been  accompanied  by  a  great  deal  of 
unpleasant  glare. 

As  Mac  Fisheries  have  followed  the  usual  custom  of  poulterers  and 
butchers  of  hanging  a  considerable  proportion  of  their  stock  outside  the 
shop,  it  became  necessaiy  to  provide  some  fomi  of  exterior  lighting.  In 
the  present  installation  this  is  carried  out  eft'ectively  by  means  of  two 
B.T.-H.  "Globa"  weatherproof  lanterns,  suspended  from  brackets 
fixed  above  the  fascia,  and  ecjuipped  with  high  candle-power  Mazda 
gasfilled  lamps.  The  installation  affords  an  interesting  example  of  the 
application  of  moder  ;  methods  of  lighting  to  small  retail  shops.  Such  a 
system  as  the  one  described  js  economical  in  firet  cost,  ojieration  and 
maintenance,  and  is  highly  attractive  and  effective.  It  is  suitable  for 
almoft  any  kind  of  light-coloured  interior,  although  such  details  as 
spaci;ig.  height  of  suspension  and  size  of  lamps  miglit  require  modifica- 
tion. Further  information  on  the  subject  may  be  obtaimd  from  the 
British  Thomson-Houston  Company's  Illuminating  Engineei'S,  at  Rugby 
and  I<'>ndon. 


A  weakness  in  connection  with  power  transformer  construction  in 
oommon  u.se  at  the  present  time  is  the  exposure  of  condlictors  on  the 
terminals.     Messrs.  A.  Reykolle  &  Cosepainy,  Ltd.,  have  prepared 


Fig.  1. — A  Reyrolle  "  Right  Angle  "  Sealing  Bell. 


a  new  design  of  sealing  bell  which  eliminates  this  imdesirable  feature 
by  enclosing  all  conductors  and  immersing  them  either  in  oil  or 
compound. 

These  seahng  bells,  as  shown  in  Fig.  l,''are  of  a  right-angle  type 
for  motmting  on  the  top  of  the  lip  extension  of  the  latest  type  of 
transformer,  and  the  fixing  flange  is^at'an  angle[of_45  deg.  to  the  plane 


Fic 


-Showing  the  Bell  in  Use. 


in  which  the  terminals  of  the  conductors  of  the  cable  are  placed. 
A  complete  range  of  this  type  of  seahng  bell  has,  we  luiderstand. 
been  developed  for  pressures  for  from  440  to  66  000  V.  The  bell  is 
sho^vn  in  use  in  Fig.  2. 


An  experimental  consignment  of  the  new  patent  alcohol  fuel 
"  N.4TALITE.''  has  arrived  at  the  Port  of  London  per  ss.  "  Cluny  Castle  " 
from  South  Africa.  Natality  has  been  manufactured,  and  has  been  in 
general  use  in  South  Africa  for  four  yeare.  The  whole  of  the  first  con- 
signment will  be  us"d  inr  df^nionstration  and  experimental  purposes. 
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A   Continental    Trunk   Telephone 
Cable. 


Commercial     Topics. 


The  installation  of  an  armoured  triinli  telephone  cable,  22  miles 
long,  has  recently  been  comi)letefl  Ix'twoen  Luxembourg  and  Die- 
kireli  for  the  Luxembourg  I'osts  and  Telegrajjhs  Administration. 
The  cable  is  a  composite  <me  of  liG  pairs  in  multiple  twin  formati<m, 
and  is  balanced  and  loaded  for  phantom  working.  It  is  the  first 
trunk  telephone  cable  to  be  installed  in  the  Grand  Duchy,  and  is 
partic\ilarly  interesting  on  account  of  the  extremely  low  values  of 
cross  talk  which  have  l)een  obtained,  a  very  high  standard  in  this 
resp?ct  having  been  called  foi-. 

As  is  well  knowir  freedom  from  cross  talk  dejx>nds  very  largely  on 
the  skill  and  care  which  are  exercised  in  the  joining  in  of  the  loading 
coils  as  well  as  on  the  balancing  of  individual  loading-coil  sections. 
On  loaded  lines  in  this  country  the  coils  are  usually  connected  up  by 
the  Post  Office,  so  that  contractors  obtain  very  little  experience  of 
this  work,  but,  in  this  case,  it  was  carried  out  under  the  supervision 
of  Messrs.  British  Insul.vted  &,  Hklshy  C; aisles,  Ltd.,  who  did 
all  the  testing,  and  were  responsible  for  the  final  result-s.  The  load- 
ing coils  were  of  the  latest  dust  core  tyjK'.  and  were  supphed  by  Messrs 
The  Western  Electric'  Compaxy,  Ltd. 

On  the  completed  cable,  the  values  of  cross  talk  obtained  in  any 
quad,  the  imit  of  ineasiucment  being  one  millionth  of  the  E.M.F. 
applied  to  the  interfering  circuit,  were  as  follows  : — 


Between  side 
circuits. 


Average  of  all  quads. 


50 


Between  side  and 
phantom  circuits. 


105 


Three  greatest  values 


1.TO,  LTO,  120     '    350,  250,  200 


There  is  no  doubt  that  this  cable  far  excels  any  other  cable  on 
the  Continent  in  freedom  from  cross  talk,  and  Messrs.  British 
Insulated  &  Helsby  Cables,  Ltd.,  are  to  b?  congratulated  on 
having  achieved  this  success  for  British  Industry, 


Dutch   Electrical   Engineers'   Visit. 

^  our  issue  of  October  17,  1910,  we  gave  an  interesting  account  of  a 
visit  paid  by  a  deputation,  representing  the  Institution  of  Electrical 
Enginoei-s,  to  Holland,  on  the  invitation  of  Mr.  J.  G.  Bellaar  Spraj-t. 
During  the  week  the  visit  is  being  returned  by  a  rejiresentative  group  of 
Dutch  engineei-s.  The  party  arrived  in  this  country  on  .Sunday  last, 
and  they  return  to  Holland  to-morrow  (May  28th)  after  a  "pretty 
comprehensive  tour  of  inspection.  The  visitors,  who  numbered  nine, 
include  Mr.  J.  O.  Bellaa  r  Spruyt  ( President  of  the  Association  of  .Managers 
of  Dutch  Electricity  Undertakings) ;  Mr.  G.  J.  F.*  Bakker  (representing 
the  Royal  Dutch  Institute  of  Engineers)  ;'  Mr.  C.  Noome  (Managing 
Director  Provinciale  Utrechtsche  Elect riciteits  Maatschappij) :  Mr.  E. 
van  Dijk  (Managing  Director  Provincial  Electriciteits  Bedrijf  in  Fries- 
land)  ;  Mr.  E.  B.  van  Doesburgh  (city  electrical  engineer  of  Groningen)  ; 
Mr.  H.  Lohr  (Managing  Din>ctor  Provinciale  Electriciteits  Maatschappij, 
Amhera)  :  Mr.  J.  C.  van  Staveren  (.Alanagcr  of  the  Office  for  High  Tension 
Lines.  Maastricht)  ;  Mr.  W.  Lulofs  (City  Electrical  Engineer,  .Amster- 
dam) and  Mr.  A.  B.  van  Hamel  (Ministry  of  Commerce,  Department  of 
Economics,  the  Hague). 

The  following  is  a  brief  outline  of  the  itinerary  of  the  deputation  : — 
The  visitors  arrived  at  Liverpool-street  Station  on  Sunday  morning 
and  were  driven  to  the  Hotel  Cecil.  After  an  interval  of  two  houi-s  they 
left  for  Tagg's  Island  ;  luncheon  was  taken  on  the  island  and  subse- 
quently the  party  drove  to  Weybridge.  where  they  visited  ilr.  W.  J. 
Cranii)ton,  at  whose  house  wireless  telephonic  comnnmication  was 
established  with  the  Hague.  .\  concert  was  heard  by  this  means  and  a 
convei-sation  also  took  place  with  the  President  of -the  Dutch  Racho 
Institute.  - 

Leaving  the  Hotel  Cecil  on  Monday,  a  visit  was  first  paid  to  the  I.E.E. 
building  and  from  thence  the  party  journeyed  to  Lot's-road  to  inspect 
the  Power  Station.  After  lunching  at  St.  Stephen's  Club,  the  party 
drove  to  Henley,  where  they  embarked  for  a  river  trip  by  special  launch, 
returning  to  Henley  for  the  night.  Oxford  was  visited  on  Wednesday 
with  Mr.  F.  H.  Francis  acting  as  guide.  Lea\ing  Oxford,  the  next 
place  visited  was  Ettington  Park,  where  the  rained  chapel  (HOIIa.d.) 
and  museum  and  house  were  inspected,  limch  being  provided  at  Ettington 
Park  by  the  kind  invitation  of  Mr.  R.  J.  Petersen.  In  the  afternoon, 
driving  via  Stratford-on-.Avon,  Evesham.  Worcester  and  Ledbury  the 
visitoi-s  arrived  at  Hereford  where  they  remained  for  the  night. 

On  Wednesday  Shrewsburii'  was  visited  for  lunch,  driving  via  I..eomin- 
ster  and  Ludlow,  and  thence  via  Chester  to  JIanchester.  On  the  way 
the  hydro  electric  installation  at  Old  Dee  Bridge,  Chester,  was  inspected, 
Mr.  .S.  E.  Britton  acting  as  guide.  The  Barton  site  of  the  Manchester 
Corporation  electricity  works  was  visited  on  Thursday  morning  and  after 
lunch  at  the  Metropolitan-Vickers  Works,  the  party  inspected  the  works 
and  the  Ship  Canal.  In  the  evening  the  visitors  were  entertained  to  a 
municipal  dinner.  The  deputation  leave  Manchester  to-day  and  will 
proceed  to  the  Hotel  Cecil.  London,  from  whence  they  will  depart  for 
Holland  via  Tilbury  on  Saturday  morning. 


Forthcoming  Exhibitions. 

.•\nionK  the  foi(li<(.ining  exhibitions  of  interest  to  electrical  enguiccrs 
may  lie  mentioned  the  following  : — The  British  Medical  Association 
Annual  E.vhibition,  which  will  be  held  at  Ncwcastlc-on-Tyne  from 
.fuly  19  to  22  ;  the  Ideal  Home  Exhibition,  which  is  also  to  be  belli  in 
Newcastle  some  time  in  November :  and  the  General  Meeting  and  Con- 
ference of  the  Institution  of  .Municipal  &  County  Engineers  to  be  held 
in  London  from  .June  1.)  to  IH.  A  demimstration  of  mechanically  and 
c-lectrically  propelled  vehicles  for  municipal  work  will  be  held  in  Lincoln's 
Inn  Fields  on  the  10th  from  4  p.m.  to  0  p.m.  in  connection  with  the 
latter  conference. 

*  *  *  * 

Increasel  Postal  Rates. 

I'lie  business  ( .miniunity  is  threatened  with  another  serious  increase 
in  postal  rales  from  June  13.  It  is  proposed  toTuake  the  rate  for  inland 
and  foreign  postcards  Ud.,  instead  of  Id.,  for  printed  pai)er  not  exceed- 
ing 1  o/..  Id.,  instead  of'jd.,  while  foreign  letters  will  be  3d.  instead  of 
2Jd.  Other  projocted  changes  include  the  aboUtion  of  the  collection 
and  delivery  of  letters  on  Sunday.  In  announcing  these  changes  the 
I'ostnuistcr-General  (Mr.  F.  G.  KcUaway)  said  that  there  would  be  a  de- 
liciency  in  the  Post  Office  revenue  on  tl'ie  commercial  accounts  of  ab<jut 
t3  500000  and  his  proposals  would  make  this  ^ood.  On  postcards 
alone  an  increased  revenue  of  1 1.(100  000  iscxpected.  We  have  our  doubts 
about  this,  but  in  anv  event  the  chan};es  will  have  a  cUsastrims  effect 
upon  the  trade  and  business  of  the  count rv,  and  it  is  to  be  regretted 
a  more   suitable   method  of   balancing   the     Post    Oliice  accounts  was 

not  devised. 

*         *         *         * 

Visit  of  Commercial  Secretaries. 

Mr.  E.  C.  1).  Hinvlins.  Commercial  Secretary  to  H.M.  Legation  at 
Athens,  and  Capt.  U.  de  B.  Charles,  Commercial  Secretary  at  .Madrid, 
are  on  short  official  visits  to  this  country.  Both  will  be  pleased  to  meet 
manufacturers  and  merchants  who  wish  to  discuss  questions  relatmg 
to  trade  with  Greece  and  (or)  Spain,  and  who  may  desire  information 
or  advice  regardinc  the  a|)iiointmcnt  of  agents,  marketing  and  dis- 
tributing of  goods,  terms  of  payment.  Customs  duties  or  general  mforma 
tion  as  to  openings  for  British  goods.  .,    u      n 

Vpplications  to  interview  Mr.  Rawlins  in  London  up  to  June  3  should 
be  made  to  the  Department  of  Overseas  Trade.  3.5,  Old  Queen -street, 
S.W.  1  (the  Reference  Number  3  057  T.G.  being  quoted),  bimilarly 
Capt.  Charles  may  be  interviewed  up  to  June  3  (reference  3  05o  l.G.) 
Mr  Rawlins  will  visit  jnovincial  centres  subsequently,  and  if  circuiu 
stances  permit  Capt.  Charles  will  also  visit  other  centres  after  June  3 

New  Zealand  Customs  Tariff  Revision. 

Some  time  ago  the  Federation  of  British  Industries  made  some 
representations  to  the  Prime  Minister  of  New  Zealand  in  regard  to  the 
proposed  revision  of  the  New  Zealand  Customs  tariff  and  asked  that 
British  goods  imported  into  New  Zealand  should  be  accorded  a 
continuance  of  the  preferential  treatment  at  present  m  operation. 
The  Federation  has  now  received  a  reply  from  the  Premier  (Mr.  Massey) 
in  the  course  of  which  he  gives  an  assurance  that,  when  the  new  tariff 
is  being  framed,  the  interests  of  British  industries  will  not  be  overlooked. 

Under  the  circumstances  the  reply  is  very  satisfactoiy  in  view  of  the 
many  difficulties  which  have  been  recently  experienced  by  British 
manufacturers  consequent  upon  the  recent  or  pending  drastic  revisions 
of  Customs  tariffs  in  most  markets  of  the  worid.  including  those  wit  un 
the  British  Empire,  ft  is  a  gocd  illustration  of  the  useful  work  that  is. 
being  done  by  the  Federation  for  increasing  British  trade  and  developing 

exports. 

^  ***** 

The  Future  of  the  British  Industries  Fair. 

The  Committee  appointed  bv  the  Board  of  Trade  to  consider  the  best 
policy  to  be  adopted  in  future  as  regards  British  Industries  Faiw  has 
issued  its  report.  The  number  of  witnesses  was  limited,  Imt  a 
questionnaire  was  issued  to  chambers  of  commerce,  trade  associations 
&e.  The  Committee  are  of  opinion  that  the  ideal  arrangement  would 
be  for  the  Fair  to  be  concentrated  on  one  centre,  and  that  centre  London. 
In  deeidinfi  whether  either  or  both  Hie  (Jlasgow  and  Birmiiiilham 
Fairs  should  be  continued  as  jjart  of  the  Industries  Fair,  the  evidence 
showed  that  the  Glasgow  Fair  did  not  receive  enough  support  fre)m  the 
traders  concerned  to  justifv  its  continuance,  and  they  recommend  that 
the  trades  which  have  hitherto  been  scheduled  in  that  section  should 
be  tran.sferred  to  Birmingham.  The  measure  of  support  given  to  the 
Birmingham  Fair  and  the  scope  which  it  offers  for  expansion  justify 
the  Committee  in  recoramenfUng  the  continuance  of  the  exhibition  in 

that  citv.  ,,1  rri 

Among  other  recommendations  are  the  following  :  (1)  that  "O  ."p'7 
Fairs  should  be  initiated  in  provincial  centre-s  as  part  of  the  British 
Industries  Fair;  (2)  that  the  Fair  should  be  open  to  all  branches  of 
British  industrv  desiring  to  participate,  even  in  eases  where  the  actual 
exhibition  of  siich  products  as  heavv  machinerj-.  engineering  work,  &c  , 
is  impracticable  ;  (3)  that  the  Fair'shimld  continue  to  be  held  at  such 
a  time  as  will  enable  buvcrs  from  overseas  to  visit  it  en  roMi:  to  Leipzig 
and  Lvons  ;  (4)  that  the  holding  of  a  second  Fair  in  the  year  would 
not  be  justified  ;  and  (5)  that  the  Fair  should  continue  in  the  mam  to 
be  restricted  to  manufactuivrs  and  to  wholesale  finns  taking  the  whole 
output  of  a  factory  or  holding  the  seUing  rights  of  patented  or  proprietary 
articles  manufactured  in  the  British  Empire. 

We  learn  th'at  no  actiim  lias  yet  been  taken  on  tiie  recommendations. 
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Electricity  Supply. 


At  Blackpool  the  electrical  enginner  (Mr.  Charles  Furness)  has  also 
put  in  similar  plant,  and  80  per  cent,  of  oil  and  20  per  cent,  of  coal  are 
used  as  fuel. 

The  Electricity  Commissioners  have  submitted  to  the  Minister  of 
Transport  for  confirmation  a  Special  Order  for  the  supply  of  electricity 
by  Bed  WAS  and  Machi'J  Urban  Council. 

Hammersmith  (London)  Council  is  applying  to  London  County  Council 
for  a  loan  of  £1.50  000,  which  has  been  sanctioned  by  the  Electricity 
Commission,  for  extensions  of  generating  plant. 

The  Electricity  Commissioners  Jjave  again  extended  the  time  until 
July  30  for  submitting  schemes  and  for  making  representations  in  regard 
to  the  organisation  of  electricity  supply  in  the  Mid-Lancashire  Elec- 
tricity District.  This  is  the  second  extension  of  time  granted  for 
this  area. 

The  Minister  of  Transport  has  revoked  the  Herne  Bay  Gas  and 
Electricity  Act,  1913,  as  to  the  whole  area  for  the  supply  of  electricity 
thereunder,  as  from  Maj'  12,  1921,  and  also  the  Mid-Sussex  Electric 
LiGHTiNe  Order,  1913,  as  to  the  whole  area  of  supply,  as  from  the 
same  date. 

Matlock  Urban  Council  has  had  placed  before  it  a  scheme  for  generat- 
ing electricity  by  the  water  power  of  the  river  Derwent,  and  the  Clerk 
has  been  directed  to  ascertain  the  Council's  legal  position  before  consult- 
ing an  engineer.  The  Nottinghamshire  and  Derby  Electric  Power 
Company  has  supply  powers  in  the  area,  but  they  have  not  been  exercised. 
For  the  past  year  there  was  a  net  profit  of  £3  111  on  the  Darwen 
Electricity  Department,  an  increase  of  £1  790  over  1919-20.  The  units 
sold  were  2  808  86-5,  compared  with  2  .530  000.  For  power  2  019  343 
units  were  sold  (increase  11  per  cent.),  traction  501  309  (20  per  cent.). 
private  lighting,  233  G93  units  (35  X)er  cent.),  and  for  public  lighting 
54  520  (11  per  cent.). 

The  accounts  of  Stafford  Electricity  Department  for  the  year 
ended  March  31,  1921,  which  have  just  been  issued,  show  revenue 
£16  810,  expenditure  £12  992,  gross  profit  £3  818,  and  after  providing  for 
capital  charges  the  net  deficit  is  £302.  Units  generated  were  2  375  048, 
sold  1  989  117,  and  used  for  public  lighting  10  086.  Total  revenue  was 
equal  to  2-016d.  per  unit  sold,  and  working  expenses  were  l'437d. 

Oil  fuel  is  now  used  at  many  electricity  stations,  owing  to  the  im- 
possibility of  getting  coal,  but  the  Blackburn  electricity  department 
claim  to  be  pioneers  in  the  use  of  oil  as  fuel.  Large  reserves  of  oil 
were  purchased  by  the  department  last  October  and  special  oil  plant 
was  installed.  In  the  circumstances  this  has  proved  to  be  very  fortunate, 
for  it  has  enabled  the  department  to  maintain  the  supply  of  electricity 
for  all  purposes. 

The  Stoke-on-Trest  Corporation  has  received  sanction  to  borrow 
£2  467  for  the  purchase  of  a  sub-station  site. 

Colwyn  Bay  Urban  Council  has  secured  the  approval  of  the  Elec- 
tricity Commissioners  to  the  arrangement  made  with  the  North  Wales 
Power  Company  for  the  supply  of  electricity  from  the  hydro -electric 
station  at  Dolgarrog,  and  application  has  been  made  for  sanction  "to 
borrow  £25  000,  which  will  be  lent  to  the  Power  Company  for  the 
erection  of  the  transmission  lines  from  Dolgarrog  to  CoIwjti  Bay,  and 
of  £48  348  for  the  erection  of  the  transfonning  and  distributing  stations 
and  additional  distributing  mains  in  the  urban  district. 

The  output  of  the  Blackpool  Corporation  electricity  works  for  the  year 
ended  March  31  was  over  8J  million  units,  an  increase  of  IJ-  million  units 
over  the  previous  year,  or  20  per  cent.  For  the  first  time  in  its  history 
the  department  has  been  compelled  to  keep  a  waiting  list  of  consumers, 
and  the  number  of  new  connections  last  year  (476)  was  a  record.  The 
electrical  engineer  (Mr.  C.  Furness)  states  that  last  year  22  381  tons  of 
coal  were  used  at  a  cost  of  £41  596,  an  average  of  £1.  17s.  2d.  per  ton, 
against  an  average  in  1913  of  12s.  8d.  per  ton.  In  con.sequence  of  the 
disturbed  conditions  of  the  coal  industry,  four  boilers  are  being  adapted 
for  auxiliary  firing  with  oil  fuel. 

On  the  18th  inst.  the  Glasgow  Electricity  Department  started  a 
new  18  750  kW  turbo-alternator  set  at  the  Dalmamock  power  station. 
The  set  consists  of  a  steam  turbine  made  by  Eraser  and  Chalmers 
Engineering  Works,  coupled  to  a  Metropolitan-Vickers  alternator. 
The  station  is  being  constructed  in  two  main  sections  and  the  first  section 
is  Hearing  completion.  The  turbine  room  will  contain  five  turbo-alterna- 
tors of  18  750  kW  each,  and  the  present  set  is  the  second  to  be  put  into 
commission  at  Dalmamock.  When  the  station  is  fully  equipped  the 
problem  of  providing  a  cheap  and  abundant  supply  of  electrical  energy 
for  all  purposes  within  the  Glasgow  area  will  be  well  on  the  way  to  solution. 
The  Electricity  Department  has  installed  oil  burners  at  Port-Dundas 
Station  and  an  extension  of  the  use  of  oil  fuel  is  in  contemplation. 

The  whole  of  the  public  lighting  standard?  in  the  main  streets  of 
Taunton  have  been  fitted  with  200-watt  gasfiUed  lamps  in  Holopbane 
"  Refractor  "  fittings.  The  illumination  is  quite  equal  to  the  old  seven 
ampere  open  type  d.c.  arc  lamps.  The  boilers  at  the  electricity  works 
arc  being  fitted  with  "  Scarab  "  burners  to  bum  liquid  fuel  in  place  of 
coal,  and  it  is  expected  to  effect  a  saving  in  the  fuel  bill  as  well  as  to 
make  the  department  independent  of  coal  supplies. 

The  Council  are  applying  for  an  order  authorising  a  supply  to  certain 
farms  and  residences  in  the  Norton  Fitzwarren  and  Bishops  Lydeard 
districts  through  2  200  volt  single-phase  overhead  mains.  These 
activities  indicate  that  the  borough  electrical  engineer  (M:.  A.  J.  HowardV 
is  animated  with  a  true  spirit  of  progress  and  a  desire  to  get  over  tem- 
porary difficulties. 


Electric  Traction. 

The  first  of  the  new  electric  vehicles  ordered  by  Bath  Corporation 
for  the  collection  of  house  refuse  was  put  into  service  on  Monday  last. 

Edinburgh  Tramways  Committee  has  resolved  to  carry  out  the  work 
of  erecting  the  overhead  equipment  for  the  electrification  «f  the  tramways 
by  the  Council's  own  department. 

Walthamstow  Urban  Council  has  been  authorised  to  borrow  £1  365 
for  an  electric  tower  wagon  for  the  tramways.  The  period  allowed  for 
repayment  of  the  loan  is  20  years,  but  the  Council  has  decided  to  repay 
it  within  10  years. 

Though  the  figures  of  the  ballot  of  the  L.C.C.  Tramway  employee.s 
as  to  whether  thej'  should  cease  work  in  sympathy  with  the  strikers  at 
the  Cireenwich  power  station  have  not  yet  been  announced,  it  is  stated 
that  there  is  a  large  majority  against  the  strike. 

As  the  oil  fuel  set  at  the  Preston  tramway  power  station  is  working 
satisfactorily  a  full  service  of  tramcars  is  being  run.  The  conversion 
of  the  boilers  at  the  Nelson  Electricity  Works  for  consuming  oil  fuel 
is  so  well  advanced  that  the  tramway  service  has  also  been  restored. 

Like  other  tramway  and  electricity  undertakings,  the  Bath  Electric 
Tramways,  Ltd.,  have  installed  apparatus  for  using  oil  fuel  at  their 
power  station,  with  excellent  results,  and  the  company  have  found  it 
possible  to  maintain  their  service  with  the  use  of  only  one  of  their  three 
boilers. 

Miscellaneous. 

It  is  satisfactory  to  be  able  to  record  the  termination  of  the  strike  of 
THE  MEMBERS  OF  THE  ELECTRICAL  Trades'  Union  which  recently 
occurred  in  consequence  of  the  agreed  reduction  in  the  wages  of  engineers 
and  other  workers  employed  in  shipyards.  Though  all  the  men  presented 
themselves  for  work  on  Monday,  many  of  them  were  informed  that  there 
was  no  work  available,  owing  to  orders  having  been  cancelled  in  the 
interim. 

At  the  South  Western  (London)  PoUce  Court  last  week,  Frederick 
Newington,  a  branch  secretary  of  the  E.T.U.,  was  summoned  for  doing 

AN     ACT     likely     TO     CAUSE     DISAFFECTION      AMONG     H.M.      FORCES.      It 

appeared  that  one  of  the  members  of  the  branch,  named  Freeman,  who 
had  joined  the  Defence  Force,  received  a  communication  from  defendant 
asking  for  his  reasons  for  "  taking  a  course  so  violently  opposed  to  the 
traditions  of  trade  unionism  and  the  interests  of  our  class  in  general," 
and  adding  that  the  branch  had  already  exj)elled  one  member  for  taking 
similar  action.  Later,  defendant  conveyed  the  terms  of  a  resolution 
passed  by  the  branch  expelling  Freeman  from  membership  for  conduct 
contrary  to  the  interests  of  the  union.  For  the  defence,  it  was  stated 
that  the  expulsion  was  due  to  the  contributions  being  in  arrears.  The 
case  was  adjourned  until  June  2. 

A  strong  and  representative  Advisory  Committee  was  recently  formed 
by  the  Faculty  of  Engineering  of  Liverpool  University',  to  advise 
oil  the  best  course  of  training  for  prospective  electrical  engineers,  and  the 
first  meeting  of  the  Committee  was  held  on  Friday.  The  members 
present  included  the  Vice-Chancellor,  the  professors  representing  the 
Engineering  Faculty  and  the  Department  of  Electrical  Engineering, 
and  the  following  gentlemen  :  Mr.  H.  Dickinson,  City  Electrical  Engineer 
Mr.  A.  P.  M.  Fleming,  C.B.E.,  Metropolitan-Vickers  Company  ;  Mr.  H.  H. 
Harrison,  Automatic  Telephone  Company  ;  Mr.  A.  Bromley  Holmes, 
Mr.  R.  D.  Livingstone  (English  Electric  Company),  Colonel  E.  O'Brien 
(L.  &  Y.  Railway  Company),  and  Mr.  B.  Welboum  (British  Insulated  and 
Helsby  Cables,  Ltd.)  It  is  expected  that  the  committee  will  form  a 
closer  link  between  the  University  and  the  electrical  engineering  industry 
in  the  district. 

Bankruptcies    and    Liquidations. 

Samuel  Horace  Dougherty,  trading  as  the  Mersey  Electric 
Company,  106,  Kensington,  Liverpool,  has  been  adjudicated  bankrupt. 

A  receiving  order  has  been  made  against  Philip  Downie,  electrical 
engineer  and  factor,  355a,  Westborough-road,  and  88,  Ronald  Park- 
gardens,  Southend-on-Sea. 

Amalgamated  Electric  Works,  Ltd.,  is  being  wound  up 
voluntarily,  and  Mr.  J.  L.  Mahon,  Windsor  House,  Kingsway,  W.C.2, 
has  been  appointed  liquidator. 

Claims  against  Jas.  Sherret  Denley,  trading  as  Denley  &  Company, 
electrician,  &c.,  69,  Regent-st.,  Cheltenham,  are  to  be  sent  by  June  4 
to  Mr.  T.  Easton,  26,  Baldwin -street,  Bristol. 

R.  B.  Hand  &  Company,  Ltd.  (electrical  and  mechanical  engineers), 
is  being  wound  up  voluntarily,  and  Mr.  P.  J.  Hooper.  53,  The  Broadway, 
Wimbledon,  S.W.,  has  been  appointed  liquidator.  A  meeting  of 
creditors  will  be  held  at  175,  Lavender-hill,  S.W.ll,  on  June  25. 

The  Gbondal  Kjellin  Company  (1917),  Ltd.,  is  being  wound  up 
voluntarily,  and  Mr.  F.  W.  Paddon,  20,  Abchurch-lane,  London,  E.C., 
has  been  appointed  liquidator.  A  meeting  of  creditors  will  be  held  at 
20,  Abchurch-lane,  on  June  1.     Claims  to  Mr.  Paddon  by  June  18. 

Horace  Edgar  Carr,  electrical  contractor,  Carlisle -street,  Goole, 
has  been  adjudicated  bankrupt.  The  first  meeting  of  creditors  will 
take  place  to-day  (May  27)  at  the  Station  Hotel,  Cioole,  and  the  public 
examination  on  July  7,  at  the  Court  House,  Wood-street,  Wakefield. 

A  meeting  of  the  creditors  of  the  Amalgamated  Electrical  Works. 
Ltd.  (in  vol.  liq.),  will  be  held  at  Winchester  House,  Old  Broad-street. 
London,  E.G.,  on  May  31.  Claims  are  to  be  sent  to  the  liquidator,  Mr. 
J.  Lindsay  Mahon  (Messrs.  Spooner,  Bourke  &  Co.),  Windsor  House, 
Kingsway,  W.C.2,  by  June  18. 
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Institution  Notes. 

'Die  following  have  leen  elected  otticei-s  uf  tlio  Association  of 
Tkachehs  in  Tkihnical  Institutions  for  the  year  I!t21-1922: — • 
President  :  Priiuipal  (!.  Knox  (South  Wales  School  of  Mines)  ;  Vice- 
President  :  Mr.  J.  I'aley  Yorke  (L.C.C.  Sehool  of  Knyineerinp,  I'oplar)  ; 
Ex-President  :  Mr.  E.  L.  Rhead  (School  of  Technology,  Manchester)  ; 
Hon.  Secretary:  Mr.  W.  VV.  Sinnan  (Technical  School,  Haiulsworth)  ; 
and  Hon.  Treasurer  :  Mr.  J.  W.  Riley  (Technical  Institute,  Koehdale). 

An  exhibition  of  radiographs  will  be  held  by  the  R<>nt<ien  Society, 
nt  the  rooms  of  Royal  Photograjiliic  Society,  during  the  whole  of  June 
Ix'ing  open  daily.  Sundays  excepted,  to  the  public  bi'tween  the  hours  of 
10  a.m.  and  o  p.m.  Dr.  Robert  Knox,  the  I'nsidcnt,  is  offering  silver 
and  bronze  plaques  for  the  best  and  second-best  c(dlectiou  of  four  i>rints, 
the  work  of  an  assistant  employed  at  a  hospital  or  working  for  a  qualified 
radiologist.  Prints  should  l)e  sent  in  not  later  than  May  24.  to  th* 
Secretary,  Rontgen  Society  Kxhibition,  .'i.'),  Ruasell-squan-,  London,  W. 

We  are  glad  to  see  that  the  possibilities  of  electricity  are  being  brought 
to  the  attention  of  the  various  Rotahy  Clubs.  The  latest  to  receive 
education  in  this  respect  is  the  one  at  Shetlield,  where  .Mr.  A.  E.  Jepson 
recently  delivered  a  lecture  on  the  Domestic  Uses  fif  Electricity.  He 
laid  stress  on  the  importance  of  the  develoi)ment  of  electricity  for  domes- 
tic purixises,  especially  in  view  of  the  difficulties  which  frequently  arise 
in  reganl  to  coal  supplies. 

The  annual  general  meeting  of  the  British  Engineers'  Association 
t<uik  place  on  the  12th  inst.,  and  at  a  subsequent  meeting  of  the  Couned 
Mr.  Nevile  tJwjmne,  late  Chairman  of  the  Executive  Committee,  was 
elected  President  of  the  Association  in  place  of  (Vd.  (X  C.  Armstrong, 
D.S.O.,  who  has  occupied  the  position  of  President  for  three  years  and  to 
whom  a  hearty  vote  of  thanks  was  accorded.  Mr.  E.  W.  Petter  was 
elected  Chairman   of   the   Executive   Committe'e. 

Further  particulars  have  now  been  issued  regarding  the  annual 
autumn  meeting  of  the  Institute  of  Metals,  which  is  to  be  held  in 
Birmingham  from  September  21-23.  On  September  21  there  will  be  an 
official  welcome  by  the  Lord  Mayor,  and  a  visit  will  be  paid  to  the 
University  Buildings  at  Edgbaston.  Pajjers  will  be  read  and  discussed 
on  September  22,  and  a  garden  party  has  been  arranged  for  the  evening. 
The  last  day  will  be  available  wholly  or  in  part  to  motor  excursions. 
In  a  communication  issued  by  Mr.  Alex.  C.  Cramb,  the  hon.  secretary 
of  the  Incorporated  Municipal  Electrical  Association,  it  is 
announced  that  the  President  and  Council,  having  carefully  considered 
the  possibility  of  holding  the  Convention  in  Dundee  and  neighbourhood 
from  'the  13th  to  the  17th  June,  reluctantly  came  to  the  conclusion 
that,  in  view  of  the  conditions  prevailing,  they  had  no  othtr  edurse 
0()en  but  to  cancel  the  Convention  for  this  year.  Before  coming  south, 
the  President  discussed  the  matter  with  Councillor  Hynd,  chairman  of 
Dundee  ('orporation  Electricity  Committee,  and  they  agreed  that  it  was 
not  possible,  for  many  reasons,  to  hold  the  Convention  at  a  lat«r  date. 

The  Dundee  Convention  will,  therefore,  not  take  place,  but  the 
Annual  General  Meeting  will  be  held  in  London  on  July  22,  and  in  order 
that  members  may  have  an  opportunity  of  meeting  one  another,  the 
Council  propose  to  hold  the  annual  dinner  (to  which  ladies  are  invited) 
the  previous  evening.  The  time  and  other  details  will  be  issued  later. 
In  view  of  the  immense  amount  of  trouble  the  President  and  the  Dundee 
Local  Committee  have  taken  to  ensure  that  the  Convention  should  be 
a  great  success,  the  Council  hope  that  members  will  show  their  apprecia- 
tion of  their  efforts  by  supporting  the  President  at  the  dinner  and  general 
meeting  in  full  strength. 

An  X-RAY  and  radium  protection  committee  has  been  formed  and 
a  preliminary  meeting  was  held  last  week.  The  Committee  is  com- 
posed as  foflows  :  Sir  H.  Rolleston,  K.C.B.,  M.D.,  F.R.C.P.  (chair- 
man) ;  Sir  .Archibald  Reid,  K.B.E.,  and  Dr.  Robert  Knox,  representing 
the  British  .Association  for  the  Advancement  of  Radiology  and  Physio- 
therapy ;  Dr.  S.  Gilbert  Scott  and  Dr.  Stanley,  representing  the  Electro- 
theraijoutic  Section  of  the  Royal  Society  of  Medicine  ;  Dr.  Harrison 
Orton,  Mr.  Cuthbert  Andrewes  and  Prof.  S.  Russ,  representing  the 
Institute  of  Phy.sics ;  Dr.  G.  W.  C.  Kaye.  G.B.E.,  and  Dr.  J.  C. 
Mottram.     The  Medical  secretary  is  Dr.  Stanley  Melville. 

The  Committee  intend  to  issue  very  shortly  a  considered  statement 
as  to  the  urgency  of  affording  adequate  protection  to  the  worker,  in- 
dicating the  best  means  whereby  this  may  be  carried  out.  For  this 
purpose  a  Subcommittee  has  been  appointed.  The  Committee  will 
also  collect  data  and  carry  out  six-cial  research  if  necessary,  &c. 

The  second  annual  general  meeting  of  the  Women's  Engineering 
Society  was  held  on  the  20th  inst..  Lady  Parsons  presiding.  The 
annual  i-eport  was  read  by  the  Secretary  (Miss  Haslett)  and  stated  that, 
in  spit*-  of  general  industrial  tniubles,  the  Society  could  look  back  on  the 
year's  work  and  feel  that  substantial  progi-ess  had  been  made.  Public 
interest  was  growing,  and  several  lectures  in  the  winter  months  had  been 
enthusiastically  attended.  In  answer  to  numerous  inquiries,  the 
Society  had  is.sued  a  pamphlet  on  training  for  the  would-be  woman 
engineer  and  the  little  quarterly  magazine  had  also  been  well  supported. 
The  Society  had  been  able  to  put  several  members  into  touch  with  good 
technical  and  administrative  posts,  and  those  had  been  successful  both 
fmm  the  point  of  view  of  the  firm  and  the  employee.  One  of  the  most 
notable  features  of  the  year,  however,  had  been  the  formation  of 
Atalanta,  Ltd.,  a  small  engineering  works  at  Loughborough,  run  by 
women  for  women,  and  although  it  was,  perhaps,  negligible  in  size, 
work  had  already  been  accomplished  on  a  commercial  basis.  An 
important  and  far-reaching  event  was  the  recognition  of  women  to 
membership  of   the   principal  engineering  institutions. 

After  the  accounts  had  been  adopted,  there  was  an  interesting  discus- 
sion on  "  Women's  Position  in  Engineering  Management." 


Telegraph  and  Telephone  Notes. 

It  is  announced  that  successful  tests  have  been  made  in  TBANSMITTINO 
RADlo-TELEGHAi'ii  MESSAGES  on  the  Ordinary  tei.eokaph  wires  between 
Paris  and  Nogcnt-le-Rotrou.  The  messages  sent  by  wireless  are  received 
direct  by  the  ordinary  wireless  apparatus  and  transmitted  without  the 
need  of  an  intermediary.  In  recent  ex|)eriments  a  speed  of  7  OftO  words 
an  hour,  which  is  the  ordinary  rate  of  a  wire  system,  was  attained. 

The  Post  Office  has  authorised  the  Midland  Railway  Company  to 
establish  Wireless  Communication  between  certain  points  on  their 
system,  and  Marconi's  Wireless  Telegraph  Company  has  also  been  con- 
ducting tests  between  certain  jwints  on  the  L.  &  N.W.  Railway  system. 
An  apjilication  from  the  company  to  carry  out  a  more  extended  trial  is 
at  present  un<ler  consideration.  The  stations  are  used  solely  for  the 
purposes  of  the  railway  companies. 

The  London  &  District  Association  of  Engineering  Employei-s,  acting 
on  behalf  of  the  .Marconi  International  Marine  Communication  Company 
and  Messi-s.  Siemens  Bros.  &  Company,  have  proposed  a  reduction  in 
the  pay  ok  wirkless  telegraphists,  whose  rates  of  pay  ai'e  covered  by 
an  agreement  entered  into  between  the  employers  and  the  Association  of 
Wireless  Telegraphists.  The  matter  will  come  before  the  Industrial 
Court  for  arbitration  under  the  Industrial  Courts  Act. 

The  Postmaster-General  has  informed  Captain  Wedgwood  Benn  that 
the  REDUCED  CHARGE  of  £1  17s.  6d.  a  quarter  for  the  second  and  each 
subsequent  telephone  line  was  intended  to  apply  when  there  is 
auxiliary  working — that  is,  when  the  lines  bear  consecutive  numbers,  so 
that  incoming  calls  can  be  passed,  if  one  line  is  engaged,  to  another  line  in 
the  group.  There  are  only  a  few  cases  where  additional  lines  are  n-nted 
without  auxiliary  working,  and  it  has  been  arranged  that  these  sub- 
scribers shall  be  allowed  the  benefit  of  the  reduced  charge. 

The  NEW  TWIN-SCREW  cable-laying  steamer  "  All  America," 
which  is  being  built  by  Messrs.  Swan,  Hunter  &  Wigham  Richardson 
(Ltd.),  for  the  All  America  Cables,  Inc.,  of  New  York,  was  launched  on 
Friday  last.  The  steamer,  which  is  about  295  ft.  in  length  overall,  is 
designed  to  carry  a  total  deadweight  of  about  1  750  tons  on  about  18  ft. 
mean  draught,  but  can  carry  a  much  larger  deadweight  in  case  of  need. 
The  propelling  machinery  consists  of  twin-screw  triple -expansion  engines 
of  the  builders'  design  and  make,  and  the  boilers  are  arranged  to  bum  oil 
fuel.  The  naming  ceremony  was  performed  by  Mrs.  Merrill,  wife  of  the 
President  of  the  All  America  Company. 

Post  Offices  in  Ixindon  and  the  Provinces  will  now  accept  wireless 
messages  to  persons  on  ships  at  sea  (which  are  within  range  of  the 
coastal  wireless  stations  of  the  United  Kingdom),  without  requiring 
the  sender  to  sjjecify  the  wireless  station  through  which  the  message 
should  be  transmitted.  This  new  arrangement  removes  a  serious 
obstacle  in  the  free  use  of  wireless  between  this  country  and  ocean 
travellers.  There  is  now  a  special  department  for  routing  wireless 
messages,  and  counter-clerks  in  the  London  and  Provincial  offices  will 
accept  messages  for  ships  of  all  nationalities  provided  it  is  known  that 
those  ships  can  be  communicated  with  direct  by  the  coastal  wireless 
stations.  The  messages  so  accepted  are  sent  to  a  "  routing  bureau  " 
in  London,  whence  they  are  distributed  according  to  the  movements  of 
the  vessels  for  which  they  are  addressed. 


Catalogues,  Price  Lists,  &c. 

A  leaflet  (F.  2481)  on  the  Directive  System  of  Street  Lighting 
has  been  issued  by  the  General  Electric  Company,  Ltd.,  Magnet  House, 
Kingsway,  W.C.  2,  and  contains  an  illustrated  description  of  the  Harrison 
system  of  illuminating  the  long  narrow  rectangular  areas  represented 
by  streets.  Hitherto  street  lighting  lanterns  have  been  designed  to 
distribute  the  light  downwards,  so  that  each  unit  illuminated  a  circular 
area,  but  with  the  directive  system  the  minimum  illumination  is  in- 
creased 10  to  20  times  that  obtained  from  existing  types  of  lanterns 
and  the  cost  of  electrical  energy  and  maintenance  is  reduced.  A 
number  of  lanterns  for  use  with  Osram  gas-filled  are  shown  in  the 
leaflet. 

The  Sun  Electrical  Company,  Ltd.,  118  &  120,  Charing  Cross-road, 
W.C.  2,  proclaim  them.selves  firm  believers  in  the  future  development 
of  the  electrically  equipped  home.  As  the  result  of  an  investigation 
of  18  months  on  electric  washing  machines  the  Company  state  that 
they  have  decided  to  act  as  sole  wholesale  distributors  of  the  "  A.B.C- 
electric  Laundress."  The  A. B.C.  is  the  product  of  a  pioneer  company 
which  claim  to  be  the  largest  exclusive  washing  machine  makers  in  the 
world,  and  the  Sun  Company  are  issuing  a  pamphlet  and  other  literature 
which  give  a  detailed  specification  and  particulars  of  the  A. B.C.  super 
washing  machine.  A  book  is  in  preparation  which  will  give  the  con- 
struction, ajiplication  and  general  methods  of  washing  by  the  machine. 
T\w  mechanism  rotating  the  cylinder  is  quite  simple,  and  the  action 
astonishingly  effective.  Some  washers  lift  and  dip  the  clothes  and  othci-s 
rock  and  to.ss  them,  but  the  A.B.C.  Super  Electric  combines  both  these 
methods.  It  is  totally  enclosed  and  therefore  safe  ;  it  consumes  con- 
siderably less  current  "than  is  taken  by  the  average  electric  iron,  and  it 
is  also  economical  in  other  respects.  -At  present  the  Sun  Company 
are  in  a  position  to  supply  white  maple  cylinders,  as  experience  has 
shown  these  to  be  the  best,"  but  they  are  arranging  for  a  supply  of  zinc 
cylinders  of  special  construction.  A  further  development,  which  will 
be  ready  in  the  course  of  a  few  weeks,  is  the  A.B.C.  100  per  cent.  Ironer, 
which  is  operated  from  the  A.B.C.  super  washer,  making  it  the  only 
complete  electric  laundress  available.  It  is  said  that  the  factory  has 
manufactured  and  sold  200  000  washing  machines. 
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Obituary. 

SiK  James  Pender,  Bart. 

We  regret  to  record  the  death  of  Sir  James  Pender,  Bart.,  which 
occurred  on  Friday,  the  20th  inst.  Sir  James  was  born  in  1841,  being 
the  eldest  son  of  tlie  late  Sir  John  Pender,  G.C.M.G.  (first  Chairman  of  the 
Eastern  and  Associated  Cable  Companies)  by  his  first  wife.  In  1867 
he  married  Mary  Rose,  the  third  daughter  of  E.  Gregge  Hopwood,  Esq., 
of  Hopwood  Hall,  Lanes.,  who  survives  him.  He  was  connected,  from 
time  to  time,  with  a  number  of  business  concerns,  and  many  yeare  a^o 
went  out  to  South  Africa  as  representative  of  the  Eastern  &  South  African 
Telegraph  Company,  where  he  carried  out  important  negotiations. 

In  later  years,  Sir  James  was  Chairman  of  the  Aron  Electricity  Meter, 
Ltd.,  and  the  Direct  United  States  Cable  Company,  a  DirectoV  of  the 
Globe  Telegraph  &  Trust  Company,  the  Telegraph  Construction  &  ilain- 
tenanee  Company,  Ltd.,  the  Electric  Construction  Company,  Pritchett 
&  Gold  &  E.P.S.  Compan}',  and  other  electrical  undertakings.  He  was 
also  Chairman  of  the  Kodak  Limited  from  its  inception  in  1898  until 
July,  1913,  when  he  retired  from  the  Company.  He  was  Member  of 
Parliament  for  Mid-Northamptonshire  from  1895  to  1900,  and  in  1897  a 
baronetcy  was  conferred  upon  him.  He  was  also  a  Justice  of  the  Peace 
fo-r  Linlithgowshire,  Northants  and  Wiltshire,  and  for  a  time  was  associa- 
ted with  the  Iving's  Own  Borderers.  His  country  residence  during  the 
last  20  yeai-s  was  Donhead  House,  Donhead,  St.  Andrew,  Salisbury.  Sir 
James  was  very  popular  in  society,  and  until  recently  was  fond  of  iumting 
and  yachting,  having  been  a  member  of  the  Royal  Squadron  Yacht  Club. 
He  was  also  a  Flag  Officer  of  the  Royal  Thames  Yacht  Club,  and  for  a 
time  he  was  Rear-Commodore.  During  the  last  six  months  his  health 
was  failing,  and  on  the  morning  of  Friday'  last  he  passed  peacefullj-  away. 
There  were  no  children  of  the  marriage,  hence  the  Baronetcy  lapses. 


We  also  regret  to  announce  the  death  of  Mr.  Charles  Louis  Oechsner, 
manager  of  the  advertising  department  of  the  British  Thomson-Houston 
Company,  whose  genial  personality  made  him  a  large  circle  of 
friends  in  the  engineering  world.  Mr.  Oechsner  had  been  ailing  for  some 
time  and  went  to  Bournemouth  at  Easter  to  recuperate  ;  a  week  later 
he  took  to  his  bed  and  passed  away  c«i  the  loth  inst.  Bom  on  March  26, 
1866,  at  New  Orleans,  La  (U.S.A.)",  Mr.  Oechsner  has  been  associated 
with  various  activities  of  the  British  Thomson-Houston  Company  since 
1888,  joining  the  London  staff  in  1899,  and  the  Rugby  Staff  in  1901. 
He  will  be  greatly  missed,  not  only  by  his  many  friends  in  the  B.T.-H. 
organisation,  but  by  those  who  knew  him  during  his  long  association 
with  the  company.  The  funeral  took  place  at  Bournemouth  on  the  I9th 
inst. 

Science  ha,s  suffered  a  loss  by  the  death  of  Dr.  Edward  B.  Rosa, 
Chief  Physicist  at  the  Bureau  of  Standards,  Washington,  D.C.  Dr.  Rosa 
was  connected  with  the  Bureaufor  17  years,  and  he  died  suddenly  on  the 
17th  inst.  He  was  known  in  England  from  his  attendance  at  meetings 
of  the  British  Association,  but  mainly  on  account  of  his  publications  on 
electrical  and  scientific  investigations.  He  had  been  secretary  of  the 
International  Scientific  Association. 

Personal  and  Appointments. 

Hammetvimith  (London)  Electricity  Committee  has  appointed  Mr. 
Frakk  V.  Jordan,  of  Biggleswade,  as  assistant  mains  engineer. 

Dr.  J.  RrssELL  Reynolds  has  been  appointed  radiologist  at  Charing 
Cross  Hospital,  in  succession  to  the  late  Dr.  Ironside  Bruce,  who  died  as 
the  result  of  continued  exposure  to  X-rays. 

At  the  recent  General  Election  in  Italy  Mr.  A.  S.  Benni,  Vice-Chairman 
of  the  well-known  electrical  firm,  Messrs.  Ercole  Marelli  &  Company, 
S.A.I.,  Milan,  and  a  director  of  Messre.  Ercole  Marelli  &  Company, 
Ltd.,  of  London  was  returned  for  Milan  as  a  member  of  the  National 
Party. 

At  a  recent  meeting  of  the  Bradford  Teclmical  Education  Emergency 
Committee,  Mr.  Harold  James  Davis,  M.A.,  was  recommended  for 
appointment  to  a  lectureship  in  mathematics  in  the  Br.adford  Techni- 
cal College.  Mr.  Davis  was  educated  at  King's  School,  Chester,  and 
proceeded  with  a  mathematical  scholai-ship  to  St.  John's  College, 
Cambridge,  in  1908.  He  took  liis  B.A.  degree  in  Part  II  of  the  Mathema- 
tical Tripos  in  .June,  1911  ;  he  was  placed  amongst  the  wranglers  and 
gained  the  (b)  mark  of  distinction  in  the  advanced  part  of  the  examina- 
tion. Mr.  Da^s  is  at  present  Senior  Lecturer  in  Mathematics  in  the 
University  College,  Southampton,  and  has  specialised  on  the  theory  of 
statistics. 

Business  Items,  &c. 

John  Hy.  Allport  and  Harry  Da  vies,  trading  as  Allport  &•  Davies, 
motor  and  electrical  engineers,  &c.,  Underbill-street,  Bridgnorth,  have 
dissolved  partnership. 

We  are  advised  by  Messrs.  Johnson  &  Phillips,  Ltd..  Charlton,  S.E.7, 
that  their  boiler  plant  has  been  converted  to  burn  oil  fuel.  Ample 
stocks  of  raw  materials  are  on  hand  at  Charlton,  and  therefore  the  firm 
can  assure  their  customers  of  uninterrupted  supplies  of  J.  &  P.  cables, 
switchgear,  transformer's,  instruments,  &c.,  irrespective  of  the  duration 
of  the  coal  strike. 

We  are  informed  that,  by  arrangement  with  the  UnitedWater Softeners, 
Ltd.,  Mr.  .1.  J.  Lassen  has  taken  over  the  meter  department,  of  that 
company,  and  has  formed  a  separate  concern  under  the  title  of  the 
Lassen  Meter  &  Engineering  Company,  Holders  Hill  House,  Hendon, 
London,  N.W.4,  which  will  specialise  in  the  manufacture  of  the  Rheo- 
graph  water  flow  recorder  an'd  the  Lassen  patent  tipper  meter  for  use 
in  connection  with  boiler  installations. 


QDenders  Invited  and  Accepted. 

Hackney  (London)  Guardians  want  tenders  by  June  11  for  the 
supply  of  a  petrol  or  electric  ambulance.  Quotations  to  the  Clerk, 
2,  Sidney-road,  Homerton,  E.  9. 

West  Ham  Guardians  want  tenders  by  June  16  for  three  months' 
supply  of  electrical  fittings,  engineers'  oils,  &c.  Forms  of  tender  from 
the  Clerk,  Union-road,  Leytonstone,  E.  11. 

Dundee  Corporation  invite  tenders  for  a  motor-generator  consisting  of 
a  400-V  d.c.  motor,  and  a  generator  to  give  7.5  V  130  A  at  800  revs,  per 
miin.,  with  starter  and  regulator.  Tenders  to  the  City  Architect,  81, 
Commercial-street,  Dundee,  by  June  6.  •  "         ■ 

Greenock  Corporation  require  tenders  by  June  0  for  electric  lighting 
work  in  18  tenements  and  6  double  cottages  in  connection  with  their 
Upper  Cornhaddock  housing  scheme.  Schedules,  &c.,  from  the  Office 
of  Public  Works.  Municipal  Buildings,  Greenock. 

It  is  notified  that  the  date  on  which  all  tenders  for  the  supply  of 
plant  and  material  for  the  electrification  of  the  Cape  Town-Simonstown 
&  DuRBAN-PiETERMARiTZBUKG  RAILWAY  lines  has  been  extended  to 
noon,  July  5.  Tenders  to  the  High  Commissioner  for  the  Union  of 
South  Africa,  Trafalgar-square,  London,. W.C. 

The  District  Committee  of  tlie  Lower  Ward  of  the  County-  of 
Lajjabk  require  tendei-s  by  May  30  for  electric  wiring,  &c.,  of  198  houses 
comprised  in  the  Eastfield,  Auchinaim  and  Carmannock  housing  schemes. 
Forms  of  tender,  &c..  from  the  Clerk  of  the  District  Committee,  15, 
West  George-street,  Glasgow. 

The  Victorian  Government  Railway  Commissioners  invite  tenders 
for  the  supply  and  delivery  of  50  oil-immersed  single-phasie  track  and 
signal  transformers  for  power  signalling  (contract  No.  33  901).  Tenders 
to  the  Commissionei'S,  Spencer-street,  Melbourne,  by  June  15.  Speci- 
fications may  be  consulted  at  the  Department  of  Overseas  Trade. 

The  New  Zealand  Public  Works  Department  invite  tenders  for 
the  supply  and  delivery  at  Lyttelton  of  two  50-kVA,  two  100-kVA 
and  two  200-kVA  condensers,  in  connection  with  the  Lake  Coleridge 
electric  power  supply  scheme  (Section  116) ;  and  also  for  10  single-phase 
oil  transformers  for  the  Waikatopowerschemeforconverting  three-phase 
current  at  50  cycles,  the  voltage  ratio  being  50  000/11  000.  Tenders  by 
June  28  to  the  Secretary  of  Public  Works,  Tenders  Board,  Wellington. 

New  Zealand  public  works  department  also  invite  tenders  for 
suspension  type  porcelain  insulators  to  carry  110  000  V  .50-cycle  trans- 
mission lines  in  connection  with  the  Waikato  power  scheme Tenders 

by  August  9  to  the  Secretary,  Public  Works  Tenders  Board,  Wellington. 
Specifications  may  be  seen  at  the  Department  of  Overseas  Trade. 

The  New  Zealand  Post -and  Telegr.aph  Department,  Wellington, 
reqiure  tenders  by  June  1-1  for  7  460  lamps  for  various  voltages  and  l2 
bulbs  for  hand  accumulator  lamps.  Specifications  may  be  seen  at  35r 
Old  Queen-sti-eet,  S.W.I. 

The  Victorian  Government  Railways  Department  invite  tenders 
for  the  supply  and  delivery  of  a  lifting  magnet  and  motor  generator  with 
control  apparatus  (Contract  No.  34  072),  machines  (including  lathes, 
drills,  &c.)  (No.  34  028),  an  industrial  storage  battery  truck  and  battery 
charging  equipment  (No.  34  070),  varnish  and  compound  for  impreg- 
nating plant  (No.  34  084),  copper  rod  (10  ton  IJ  in.  and  10  ton  1  ^  in.), 
&c.  Tenders  to  the  Victorian  Railway  Commissioners,  Spencer-street, 
Melbourne,  by  June  22,  in  the  case  of  the  first  two  items,  and  by  June  29 
in  the  case  of  the  remainder.  Specifications  may  be  consulted  at  the 
Department  of  Overseas  Trade. 

Tenders  arc  invited  for  the  supplj'  of  the  following  plant  and  material 
for  the  Municipality  of  Bulaway'o  (Rhodesia); — (a)  two  sets- of  gas- 
producing  plant,  (b)  gas  engines,  (c)  3,  with  alternative  of  4,  three- 
phase  300-kW  generators,  (c')  alternative  steam  plant,  (d)  main  switch- 
board, (e)  switchgear  "3istribution  and  transformer  houses,  (r)  poles 
and  cross-arms,  (g)  insulators  and  .shackles,  (h)  h.-d.  copper  wire,  (J) 
three-core  cable,  (k)  insulated  cable,  (L)  lighting  arrestei's  and  choke 
coils,  (m)  transformei'S,  (n)  bus-bar  copper,  insulators  and  Crosby  clips, 
(p)  stay  rods,  stay  wires  and  swivels.  Specifications  from  Messrs.  Davis 
&  Soper,  54,  St.  Mary  Axe,  London,  E.C.  3,  to  whom  tenders  by  Aug.  3 

Leeds  Electricity  Committee  has  placed  an  order  with  W.  T.  Henley's 
Telegraph  Works  Company  for  the  supply  of  cables  at  £7  568. 

Sheffield  Corporation  has  accepted  the  tender  of  Agricultural  & 
General  Engineei's,  Ltd..  for  the  supply  of  10  2|--ton  electric  vehicles 
at  £1  015  each,  and  that  of  the  General  Vehicle  Company  for  four  3|-ton 
electric  vehicles  at  £1  299  each. 

The  half-yearly  contract  for  the  supply  of  metal  gas-filled  and  carbon 
filament  lamps  to  H.M.  Office  of  Works  has  been  secured  by  the 
General  Electric  Company,  Ltd.,  of  Magnet  Hou.se,  Kingsway,  London, 
W.C.  2.  This  important  contract  runs  into  many  thousands  of  lamps, 
and  the  fact  that  it  has  been  again  passed  to  the  General  Electric  Com- 
pany is  a  testimony  to  "  Osram  "  quality  and  service. 

Important  contracts  for  electrical  plant  and  apparatus  have  been  let 
by  the  Electricity  CoMjnssiON  of  Victoria  in  connection  with  the 
Morwell  brown  coal  scheme.  The  tender  of  the  International  General 
Electric  Company  has  been  accepted  at  £379  000  for  switchgear  and  trans- 
formers, and  that  of  the  American  Aluminium  Company  for  aluminium 
steel  condvictors  at  £91  410  at  port  of  shipment.  At  the  present  rate  of 
exchange  the  cost  in  Jlelbourne  will  be  £30  000  less  than  the  lowest 
tender  for  copper  conductors.  The  whole  equipment  will  be  manu- 
factured and  shipped  from  Canada.  The  tender  of  the  International 
Company  is  said  to  have  been  less  by  £200  000  than  the  lowest  possible 
combination  of  British  tenders  ! 
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Patent  Record. 


SPECIFICATIONS  PUBLISHED. 

Tin  fetlowlne  absircKi  from  some  of  Jhe  sptcificalioni  recently  publisheti  hme  been 
sptciatly  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Falenl  Agents, 
70  and  72.  Chancsrytane,  London,  W.C. 

CoMPLBTB  Specifications. 
136156  CoLNES  ELEKTROMOTORENrABRiK   JoHANNES  Bruncken.     Induction  motors. 

(7 '2, 19). 
H3  198  Bosch  (Firm  of).    Projector  for  glow  lamps.    (11/5/19). 
145527  Bosch  Akt-Ges.     Electric  starting  devices  for  internal  combustion  engines. 

(26,5/19). 
147  447  Ges.  Fur  Drahtlose  Teleorafhie.    Conveyance  and  distribution  of  nign- 

frequency  electric  currents.    (28  5/19). 
147  571  Siemens-Schuckertwerke.    Ges.    Manufacture  of  composite  conductors  for 

dynamo-electric  machines  and  other  electric  apparatus.    (14/12/17). 
147596  Krupp  Akt-Ges.     Electrically-controlled  valve  gear  of  a  hydraulic  gun-laying 
mechanism.     (lO'lI  17). 

151  cl2  Akt.  Ges.  Browh.  Boveri  et  Cie.    Process  for  regulating  the  voltage  in  metal 

vapour  rectifier  installations.  (22,'9,  19). 
Relates  to  a  process  for  regulating  the  voltage  of  metal  vapourrectifier  installations 
by  means  of  choking  coil  inserted  in  the  anode  circuit,  characterised  by  the  feature 
ttiat  each  choking  coil,  in  addition  to  being  excited  by  the  anode  current,  is  also 
excited  by  a  direct  current  voltage  independently  of  the  value  of  the  main  direct 
current  in  the  same  sense  as  by  the  anode  current,  and  that  the  regulation  of  the 
rectifier  voltage  is  effected  by  regulating  this  direct  current  excitation. 

152  325  Siemens  Schuckertwerke  Ges.    Cooling  arrangements  for  dynamo-electric 

machinery.    (8  lo;19.    Addition  to  138  342). 
154  537  Hanson.    Wireless  transmission  of  speech.    (18/6/17). 
154  878  LocKNiTZER  Eisenwerk.  Ges.    Dynamo  Electric  machines.    (2/12/19). 
156  086  Fabriques  des  Montrose  Zenith.    Magnetos  for  internal  combustion  engines, 

(29;  12;  19). 
160  844  OuAlN.     Electric  heaters.    (27/7/18.    Cognate  Application,  13  733/18). 
160  846  B.    T.-H.   Co.,    Ltd.    (General    Electric   (x).).    Undirectional   radio-receiving 
systems.    (183/19). 
Comprises  two  receiving  antennae  with  their  centres  of  distribution  spaced  apart 
associated  with  a  receiving  circuit  and  means  for  adjusting  at  will  the  phase  of 
currents  impressed  upon  the  receiving  circuit  from  the  two  antennas  so  that  currents 
produced  by  waves  coming  from  a  desired  point  may  be  neutralised  in  the  receiving 
circuit,  while  currents  produced  by  waves  transmitted  by  another  predetermined 
station  may  act  cumulatively  in  the  receiving  circuit. 
160  860  Westrup  &  Westrup.    Electrical  and  other  wire  or  cord  or  flex  adjusters. 

(12,9;  19). 
160  863  Watson  Combined  double  pole  electric  switch  and  plug.    (19/9/19). 
160  888  Siemens  Bros.  &  Co.,  Ltd.,  Grinsted&Petithory.  Electric  relays.  (28/10/19). 
160  890  Deakin.     Insulating  and  anchoring  device  for  electric  lamp  holders  and  other 

electric  fittings.    (29/11  19). 
160  894  Colner   Elektromotorenfabrik  Johannes  Bruncken.     Induction  motors. 

(17/7;  19.     Addition  to  136  156). 
160  916  Automatic  Telephone  Mfg.  Co., 'Ltd.,  Harrison  &  Smith.    Telegraph  printing 

systems.    (29/12/19). 
160931  North  &  Allen.    Magneto-electric  machines.    (30;12;19). 
160  932  Ely  &  Foster  Engineering  C^.    Audible  and  visible  electric  signalling  systems 

for  calling  attendants.    (30;  1 2  19). 

160941  B.T.-H.Ck).,LTD.    (General  Electric  Co.).    Radio-receiving  systems.  (31;12;I9). 

A  system  provided  with  apparatus  for  generating  undamped  high  frequency 

oscillations,  which  apparatus  is  adjusted  so  as  to  be   normally  inoperative  but   is 

arranged  to  be  set  into  operation  by  received  high  frequency  waves  in  order  to  produce 

high  frequency  oscillations  at  the  receiving  station,  in  which  a  current  which  changes 

at  a  frequency  below  audible  frequency  is  produced  by  the  high  frequency  oscillations 

locally  produced  and  actuates  apparatus  for  producing  a  desired  indication  of  signals. 

160  957  Ouasi-Arc  Co.,  Ltd.,  &  Strohmenger.    Electrodes  for  use  in  electric  welding 

or  fusion  deposition  of  metals.     (7,1/19). 
160  971  Electric  Heating  &  Hardware  Co.,  Ltd.,  and  Wineberg.     Electric  heating 

device.     (10/1/20). 
160  975  Murphy.    Wireless  direction  finding  systems.    (13/1/20). 
160  978  White.    (Toledo    Standard    Commutator    C^.).    Commutators    for    dynamo- 
electric  machines.    (13;  1,20). 

160  981  Radio,  Ltd.,  &  Donisthorpe.    Portable  radio  telegraphic  and  telephone  appara- 

tus.   (14;i;20). 

161  Oil  B.  T.-H.  Co.,  Ltd.    (General  Electric  Co.).     Electric  resistances.    (28/1/20). 
161  026  OsBORN.     Incandescent  electric  lamps.    (6/2  20). 

161  IIS  Crowther  &  Makower.    Thermionic  valves  and  the  like.    (2/2/20.    Divided 

Application  on  30  355, 19). 
17733/14  Kende.    Electric  metallic  filament  incandescent  lamp.    (27/7/14). 


November  18,  1920. 
32  507  Telford,  Grier  &  Mackay,    Indicating  in  chart-room,  «ic.,  whether  navigation 

lamps  are  burning. 
32  514  LoMAx.    Connecting  electric  conductors,  &c, 
32  515  Lomax.     Electric  lamp-holders. 

32  522  Creasey.     Electric  indicating  devices  for  showing  state  of  distant  circuits. 
32  523  Scott-Tacgart.    Combining  effects  of  electric  potentials. 
32  554  Johnston.    Method  of  eliminating  interference  in  radio-communication. 
32  558  M.  L.  Magneto  Syndicate  &  Lister.    Magnetos. 
32  569  Potter  (Peknot  &  Rich).    Selective  reception  of  alternating  currents. 
32  570  Potter  (Pernot  &  Rich).    Apparatus  for  electric  transmission  of  intelligence. 
32  589  McKeneie,  Holland  &  Westinohouse  Power  Signal  Co,    Alternating-current 

relays.    (6;8/20,  France.) 
32  606  York.    Portable  electric  lamps. 
32  609  Kendall.    Three-position  relays.    (I8j8/20,  U.S.) 

November  19,  1920. 
32  681  Wilson.     Electric  lamp  shade  inverter. 
32  691  Bleriot  &  Stephenson.     Magnetos. 
32  709  Bullimore.    High-frequency  electrical  apparatus. 
32  733  B.  T.-H.  Co.,  Wedmore  &  Trencham.    Switches 
32  744  Carman.    Gasfilled  incandescent  electric  lamps. 
32  746  French.     Electric  machines. 
32  747  Spencer.    Tramcar  brakes. 
32  748  KuHLO.    Electric  cooking  apparatus 

November  20,  1920. 
32  781  Smith  (F.)  &  Son  &  Keitley.     Electric  plugs  or  contact  members. 
32  788  MoHL.     Aerial  masts  for  wireless  telegraphy,  &c. 

32  807  Daimler  Co.  &  Berriman.    Electric-lignting  systems  for  motor  vehicles 
32  808  Beeton.    Apparatus  for  converting  heat  into  electrical  energy. 
32  809  Ford.    Miners'  electric  lamps. 
32  813  Henley's   Telegraph    Works    C^o.,    Dunsheath    &    Grover.    High-tension 

32  820  Edison  Swan  Electric  Co.  &  Elliott.     Holders  for  electric  candle-lamps, 

November  22,  1920. 
32  836  Valentine.    Wind-power  electric  lighting  plant 
32  838  Parsons.    Selector  switches. 
32  869  Barber.    Electric  switches,  fuses,'&c. 

32890  PiNTSCH  (J.)  Akt. -Ges.     Electric  luminous  discharge  lamps,    (21/11;19.  Ger- 
many.) 
32  909  Haddan     (Atlantis  Akt. -Ges.)    Tramway  rails  and  tracks. 
32  934  Edison-Swan  Electric  Co.  &  Raphael.    Bonding  and  fixing  metal  covered 

cables,  &c. 
32  936  Garde.    Switches. 

32  940  Roots.     Electric  power  transmission  from  fluid  pressure  engine  to  driving  shaft. 
&c. 

November  23,  1920. 

CoxoN  &  Williams.    Renewal  of  valve  filaments  for  wireless  telegraphy,  &c. 

Letondu-     Focussing  vehicle  electric  lamps. 

Horn  &Tessrugun.    Overhead  electric  lines. 

Western  Electric  C^.     Insulated  tubes.  , 

Fiedler  &  Hupfner.    Electro-magnetic  arrangements.    (5/2/20,  CJermany.) 

Bransom  &  Read,     (^ntrol  of  electric  generating  plant. 

West  &  Co.  &  Wise.    Controlling  circuits  of  electro-magnets. 

Waygood-Otis,  Ltd.    Push-button  control  lifts,  &c. 

Metrofolitan-Vickers    Electrical   Co.    Electric  speed   regulator  systems. 
(12/1/20,  U.S.) 

Hanson.     Wireless  transmission  of  signals.    (27/8/17,  U.S.) 

Hanson.    Wireless  phonographs,  &c.    (4/6/18,  U.S.) 

Hanson.    Directing  and  controlling  self-propelled  torpedoes,  &c.    (4/6/18,  U.S. 

Hanson,    Radio-signalling  systems  for  life-boats.    (20/2/19,  U.S.) 

Hanson.     Locating  ore  bodies  by  electrical  means.     (7/5' 19,  U.S.) 

Hanson.     Electro-therapeutic  apparatus.    (12/7/19.  U.S.) 

Hanson.     Telephone  apparatus  for  the  deaf.     (11/6/19,  U.S.) 

Hanson.    Wireless  transmission  of  speech.    (18/6/17,  (J. S.) 


32  159 

32  202 

32  208 
32  217 
322>1 
32  225 

32  226 

32  227 
32  232 

32  233 
32  235 
32  247 
32  248 
32  249 

32  278 
32  281 
32  288 
32  296 
32  306 
32  307 
32  328 
32  348 

32  366 
32378 
32  421 
32  422 
32  432 
32  451 
32  464 
32  469 
32  495 
32  500 


APPLICATIONS  FOR  PATENTS. 

November  15,  1920. 
Bosch.     High-tension  electric  ignition  devices. 
Glanzer  (Borhann).    Arrangement  for  avoiding  injurious  effects  of  diffusion 

in  galvanic  batteries. 
Harrison  (Dow  Chemical  Co.).     Electrolytic  cells. 

Maschinenfabrik  Oerliken.  Electric  heating  device.  (13/11/19,  Switzerland.) 
Taylor.  Sjpsrpojins  currents  of  different  frequencies  upon  existing  a.c.  systems. 
MoRRis-AiREv,    Shearing    &    Macrorie.    Transmission  circuits  for  wireless 

telegraphy,  &c. 
Appleton     Sl     Macrorie.      Reception    of    continuous    waves    in     wireless 

telegraphy.  &c. 
VoN  Essen.    Switches.    (23, 12(19,  Sweden.) 
Fabriques     des     Montres-    Zenith.     Alternating  current  meters.     (13  3/18 

Switzerland.) 
Morshead  &  Selvey.    Cxioling  electric  machines. 
Elwell  &  Mamlok.    Thermionic  valves. 
Oldham.    Galvanic  batteries. 
Oldham.  Magnetic  locks. 
Krist  &  I^scH.    Utilisation  of  cosmic  electricity. 

November  16,  1920. 
Taylor.    Working  reverse-current  relays  under  short-circuit  conditions, 
Crabtree.    Switches. 

Automatic  Telephone  Mfg.  Co.  &  Roseby.    Relays,  &c.  ~ 

Leitner.     Electric  accumulators,  &c. 
Robinson.     Electric  heating  units. 
Rossi     Automatic  control  of  heating  elements. 
B.  T.-H.  Co.  (G.E.(Zo.).     Electric  machines. 
Thermal  Electric  Works  &SWAINSON.     Electrically  connecting  pipes,  &c, 

Novem.ber  17,  1920. 
Watts.    Switch. 

Walker.     Inductance  ccite  and  electric  harmonic  analvsers. 
Nelson.    Device  for  disconnecting  and  replacing  electric  lamn;,  &c. 
Legge.    Magnetic  fuses. 
Schaftner.     Excess-current  indicators. 
Read.    Control  of  electric  supply  plant. 
Willmott.     Electrical  apparatus. 
M.  L.  Magneto  Syndicate  &  Watson.    Magnetos. 
Fisher.    Electric  lamps  and  switches  (or  automobiles. 

Naamlooze    Vennootschap    Philips'    Glocilahpenfabriken.      Incandescent 
lamp:     (21/11, 19,  HoKand.) 


32  976 
32  981 
32  992 

32  995 

33  004 
33  015 
33  017 
33  028 
33  048 

33  056 
33  057 
33  058 
33  059 
33  060 
.33  061 
33  062 
33  063 
33  068 

33  093 
33  099 
33  107 
33  116 
33  122 
33  133 
33  141 
33  158 
33  160 
33  169 
33  188 
33  192 

33  267 
33  277 
33  289 
33  292 
33  319 

33  364 
33  369 
33  393 
33  397 
33  437 

33  478 
33  489 

33  500 
33  509 
33  515 
33  523 
33  546 
33  562 
33  570 


Bransom  &  Read.     Electric  lighting,  heating  and  power  installations 

November  24,  1920. 
Dennis.     Electric  switches  for  use  on  ships. 
Tregoning.    Connecting  fittings  for  electric  lights,  &c. 
Hanmer.     Electric  tail-lamp  for  cars,  &c 
Raven.     Arc  lamps. 
TiMMlNS.     Fuse-contact. 
Donovan.    Automatic  sv/itch. 
Nakao&Tsuji      Inverted  pole  accumulator. 
Lucas  &  Turner.     Electric  starting  mechanism  for  engines, 
Ferranti.     Accumulators  for  operating  engines,  &c. 
Platschick.     Mounting  brush  holders  on  motors. 
Wood.     Recording  telephone  calls. 
Ferguson.    Portable  electric  light  and  power  plant. 

November  25,  1920. 
Keeling.    Typing  by  wireless. 
Crick.    Arc  lamps. 
Ellis.     Aerials  for  wireless  signalling. 

AiNswoRTH,  HopKiNsoN  &  Bailey.     Electric  junction  boxes,  &c. 
ST0NE(J.)&(k).    (Heaton.)    Train  lighting,  &c.,  dynamos. 

November  26,  1920.    " 
Hammond.     Devices  for  testing  sparking  plugs  and  magnetos. 
Bassett.     Electric  iron. 

Crompton,  Smith  &  (Church.    Alternating  current  generators. 
O^mber.     Electric  window  cleaner. 
Akt.-Ges.  Brown.  Boveri  et  Cie.    Transformers  for  feeding  metal  vapou  r 

rectifiers.     (27/ 11/19,  France. ) 
I NGLE.    (Speight. )    Contrivance  to  ensure  secrecy  of  telephone  conversations. 
Hodgkinson.    Direction  finding  foround  waves. 

November  27,  1920. 
Adams.    Fitting  for  mechanical  or  electrical  horns. 
Bosch  (R.)  Akt.-Ges.     High-tension  ignition  devices. 
Haddow  &  Rutherford.    Lamp  and  switch  holder. 
Barker,  Wilde  &  Moore,    (^ntrol  of  electric  heating  apparatus, 
Leitner.     Electric  accumulators. 
Pepper.    Batteries.    (29,11/19,  U.S.) 
McCar.    Electrical  communication.    (4/12/19,  U.S.) 


November  29.  1920. 
33  626  ftAiLiNG,  Owen  &  Quance.     Electric  wiring  systems. 
33  648  B.  T.-H.  Co.    (G.  E  Co.)    Meters. 
33  649  B.  T.-H.  Co.     (G.  E.  Co.)    Motor  control  systems. 
33  684  Henley's  Telegraph  Works  Co.  &  Wakefield.    Spring  contacts  for  fuse 

carriers,  &c. 
33  703  Defour.     Electro-mechanical  utilisation  of  tides. 

November  30,  1920. 
33  773  Cooper.     Dynamo-electric  machine. 

33  796  Metropolitan-Vickers  Electric  Co.  &  Fletcher.    Control  of  motors. 
33  799  Barron.     Electric  lamp  fittings. 
33  805  CoMBONi.    Switches. 
33  806  HoLSLAG.    Arc  welding. 

33  813  Round.     Heating  filament  contained  in  vacuous  bulb. 
33  831   iGR^Nic  Electric  (^.    (Cutler-Hammer  Mf^.  Co.)    Motor  control. 
33  832  Igranic  Electric  Ck).    (Cutler-Hammer  Mfg.  Co.)    Relays. 
33  833  iGRANic  ElfctricCo.     (Cutler-Hammer  Mfg.  Co.)     Motor  controllers. 
33  846  FiENBERG  &  Wakeham.    Electrically-operated  door  latch  control. 
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Companies'   Reports,   &c. 

BRITISH  THOMSON-HOUSTON  COMPANY. 
Mr.  H.  C.  Levis  presided  over  the  annual  meeting  of  the  British 
Thomson-Houston  Company,  Ltd.,  on  the  18th  inst.,  and  in  moving 
the  adoption  of  the  report  and  accounts  stated  that  the  Company  had 
completed  the  first  quarter-century  of  its  e.xistence.  For  many  years 
the  growth  of  the  company  was  very  slow,  because  of  the  depressed 
state  of  the  electrical  business  in  this  country  and  of  the  competition 
wiiich  existed.  About  1912,  however,  matte i-s  commenced  to  improve, 
and  that  improvement  had  been  steadily  maintained  up  to  nearly  the 
end  of  the  year  under  review,  when  a  reaction  began.  Notwithstanding 
that  falling  off,  the  year,  as  a  whole,  was  a  record  one,  and  as  a  result, 
the  volume  of  orders  on  hand  on  January  1  last  was  larger  even  than  in 
1920,  particularly  in  heavy  plant.  The  depression  which  began  towards 
the  end  of  last  year  had  continued,  but  it  was  to  be  hoped  that  the  present 
industrial  conditions  would  be  so  settled  in  the  near  future  that  a  revival 
of  trade  would  take  place,  and  he  could  not  help  feeling  that  such  a  revival 
would  take  jjlace  soon  after  the  present  strikes  were  settled,  for  the  reason 
that  the  number  of  important  inquiries  they  were  receiving  was  large. 
It  must  also  be  remembered  that  there  was  a  great  shortage  of  electrical 
machinery  which  must  be  made  up  when  prospective  purchasers  were 
in  a  better  position  to  finance  their  requirements. 

The  Incre.\sed  C.4pit.\l  .4nd  Exten.sions. 

The  issues  of  shares  had  been  substantially  completed,  with  the  result 
that  they  had  outstanding  on  Dec.  31  last,  2  000  ^  00  ordinary  shares 
and  1  .500  000  cumulative  preference  shares  of  the  par  value  of  £1  each, 
making  the  total  shares  issued  £3  .500  000.  The  proceeds  were  used  to 
liquidate  debts  and  for  other  purjjoses.  The  only  cost  of  issue  was  the 
Government  tax  on  the  new  shares,  which,  although  a  heavy  item,  had 
been  written  off.  The  Debenture  stock  outstanding  amounted  to 
£152  295  ;  £5  300  was  retired  annually  by  drawings  at  105,  and  the  total 
amount  redeemed  was  £59  705.  During  the  year,  there  was  expended 
on  factories  the  large  sum  of  £595  000.  That  included  payment  for  the 
factory  at  Birmingham,  certain  additions  at  the  Willesden  factory 
which  had  considerably  increased  their  manufacturing  facilities,  and 
also  work  on  important  additions  to  the  Rugby  factory,  and,  finally, 
in  connection  with  new  works  now  being  constructed  at  Chesterfield. 
Building  progress,  particularly  on  the  extensions  at  Rugby,  had  been 
painfully  slow.  The  total  floor  space  of  the  various  plants  was  about 
1  650  000  square  feet,  and  the  number  of  employees  was  over  9  000. 
Increased  Profits. 

The  year's  profits  after  deducting  all  expenses  and  charges  other  than 
interest  on  debentures  and  loans,  and  after  making  provision  for  estimated 
war  taxation  for  1920,  were  £470  470,  an  increase  of  nearly  £60  000  over 
those  of  1919.  That  was  realised  because  the  unfilled  orders  on 
the  books  at  January  1,  1920,  were,  up  to  that  time,  the  largest  in  the 
history  of  the  company,  and  further,  that  the  volume  of  orders  received 
during  the  year  formed  a  new  record.  With  the  amount  brought  forward 
(£208  431)  the  total  to  be  dealt  with  was  £678  901.  After  deducting 
interest  on  debentures  and  loans  (£179  990),  plant  depreciation  (£60  000) 
and  reserve  (£150  000)  there  was  a  balance  of  £288  910,  subject  to  adjust- 
ment of  reserves  made  for  Excess  Profits  Duty  for  1918,  1919  and  1920. 
It  was  proposed  to  pay  dividends  aggregating  £63  019,  and  to  carry 
to  the  new  account  £225  891,  about  £17  000  more  than  was  carried  for- 
ward last  year.  After  dealing  with  the  proposed  dividends,  Mr.  Levis 
stated  that  as  many  of  their  employees  had  expressed  a  desire  to  become 
financially  interested  in  the  company,  the  directors  had  arranged  to  offer 
to  them  Savings  Certificates  in  multiples  of  £10,  bearing  interest  at 
7  per  cent,  per  annum  (tax  free)  and  with  a  right  of  participation  in  the 
earnings  of  the  company  under  certain  conditions.  They  were  to  be 
paid  for  on  an  instalment  plan,  which  would  spread  the  payments  over 
nearly  two  years.  At  any  time  an  employee  could  apply  for  repayment, 
and,  on  the  other  hand,  the  company  could  pay  off  the  certificates. 
They  were  personal  to  the  employee  and  were  not  negotiable  or  assign- 
able. Later  on,  the  company  might  decide  to  offer  some  of  its  shares 
to  its  employees  on  a  deferred  payment  basis.  All  the  welfare  arrange- 
ments to  which  he  alluded  last  year  were  being  continued  with  success. 
The  Memorial,  which  the  company  had  decided  to  erect  ^t  Rugby  to 
those  of  its  employees  who  fell  in  the  Great  War,  would  be  completed 
during  the  current  year. 


order  to  e.xpand  operations  and  augment  profits.  The  preference  shares 
proposed  to  be  created  would  rank  for  dividend  as  from  July  1  next, 
and  he  wished  to  make  it  clear  that  the  bonus  distribution  did  not  trench 
upon  the  company's  various  reserve  funds. 

Heavy  Cable  Orders. 

The  chairman  said  the  total  value  of  orders  received-in  1920  amounted 
to  £4  025  685,  against  £2  834  712  in  1919.  They  were  fortunate  in  having 
a  world-wide  reputation  and  far-reaching  trade  connections  in  Britain, 
in  her  dominions  overseas,  and  in  foreign  countries,  and  the  variety  of 
their  more  important  manufactures  was  such  that,  as  was  the  case  in 
1920,  though  orders  fell  off  in  some  lines  they  inci-eased  in  others,  and 
so  on  balance  the  business  and  the  profits  had  grown.  He  was  pleased 
to  say  that,  while  1920  was  substantially  better  than  1919.  they  exi)ected 
1921  to  be  better  than  1920,  and  that  they  anticipated  no  difficulty  in 
maintaining  in  respect  of  1921  the  10  per  cent. (tax  free)  ordinary  dividend. 
The  cable  departments  had  been  fully  occupied,  jjarticularly  those 
sections  dealing  with  the  manufacture  of  submarine  telegraph  cable, 
underground  super-tension  power  mains  and  telegraph  trunk  lines. 
With  regard  to  submarine  cable,  the  manufacture  of  which  had  been  the 
principal  feature  of  the  Woolwich  works  for  more  than  half  a  century, 
the  1920  output  was  greater  than  that  in  1919.  and  submarine  telegraph 
and  telephone  cables  were  manufactured  for  use  in  many  parts  of  the 
world — for  the  Atlantic  and  Pacific  Oceans,  the  Mediterranean,  Red 
and  Baltic  Seas,  the  Sea  of  Japan,  and  along  the  coasts  of  Peioi  and  Chile. 
Their  cable  steamer  "  Faraday  "  was  occupied  f yom  April  to  September 
laying  submarine  telegraph  cables  along  the  coasts  of  Pern  and  Chile, 
and  in  October  in  laying  a  telephone  cable  in  the  Baltic  for  the  Swedish 
Government.  The  ship,  which  would  soon  leave  to  lay  cables  in  the 
Gulf  of  Mexico,  was  approaching  the  end  of  her  career,  having  been 
launched  in  1874,  and  they  might  find  it  necessary  to  replace  her  in  the 
not  remote  future.  A  considerable  quantity  of  submarine  telei)hone 
cables  had  been  ordered,  and  the  new  machinery  installed  for  producing 
continuously  loaded  cables  had  been  fully  occupied.  Several  schemes 
for  international  cables  were  now  under  consideration,  and  there  was 
every  sign  of  a  considerably  increased  demand.  In  those  parts  of  the 
factory  devoted  to  the  production  of  electric  cables  and  wires,  their 
manufacturing  facilities  had  been  taxed  to  their  utmost  limit,  and  to 
complete  contracts  within  reasonable  time  they  introduced  a  three-shift 
system  of  working  in  some  shops,  thus  giving  employment  for  200  addi- 
tional men  and  100  extra  women. 

Underground  Telephone  Cables,  &c. 

Mr.  Ritchie  said  the  demand  for  the  paper-insulated  type  of  under- 
ground cable  had  increased,  and  the  factory  had  been  fully  occupied, 
chiefly  in  the  production  of  trunk  mains.  The  export  business  in  loop 
cables  had  also  increased.  The  volume  «f  business  in  the  apparatus 
department  was  considerably  greater  than  in  the  previous  year,  and  that 
applied  to  telegraph,  marine  and  mine  signalling  apparatus,  measuring 
and  scientific  instruments  and  wireless  telegraphy.  Close  co-operation 
had  been  effected  with  tl^e  associated  firm  of  Elliott  Brothers.  Telephone 
business,  both  automatic  and  manual,  had  also  increased  satisfactorily. 
In  manual  exchanges  they  obtained  contracts  for  no  fewer  than  14 
public  telephone  exchanges  for  the  British  Post  Office.  They  had  also 
been  entrusted  with  considerable  extensions  to  the  automatic  exchanges 
already  made  and  installed  for  the  Post  Office,  and,  in  addition,  they  had 
in  hand  a  large  new  exchange  for  public  service  and  a  large  automatic 
exchange  for  service  at  one  of  the  naval  dockj'ards.  An  extension  of  the 
workshops  for  the  better  production  of  telephone  apparatus  would  soon 
be  completed.  Orders  for  land-line  material,  wet  and  dry  batteries, 
ebonite,  &c.,  greatly  exceeded  those  for  1919. 


SIEMENS  BROTHERS  &  COMPANY,  LTD. 
At  the  annual  meeting  of  Siemens  Brothers  &  Company,  Ltd.,  on 
Tuesday,  the  chairman  (Mr.  G.  Mure  Ritchie)  stated  that  the  total  assets 
amounted  to  £3  552  341,  but  the  actual  liabilities  (other  than  share 
capital),  consisting  of  4^  per  cent,  debenture  stock,  debt  to  the  Public 
Trustee  and  sundry  crechtors,  amounted  to  only  £1  561  282,  leaving 
assets  of  £1  991  069  (subject  to  certain  duties)  to  represent  the  paid-up 
share  capital  of  £1  259  062.  The  net  profit  for  the  past  year  was  £253  254 
(against  £211209  for  1919),  and  with  £315  776  brought  forward  the 
balance  available  was  £569  030.  They  had  already  paid  an  interim 
dividend  of  5  per  cent.,  and  had  transferred  £30,000  U,  the  special  suqjlus 
fund,  and  they  recommended  a  final  dividend  of  Is.  per  shai-e  (tax  free), 
making  10  per  cent,  for  the  year,  leaving  £435  218  to  be  carried  forward 
to  meet  liabilitj'  for  excess  profits  duty  for  the  past  three  years,  &c. 
With  regard  to  the  proposed  increase  of  capital  and  bonus  distribution, 
the  chairman  stated  that  the  creation  of  £1  000  000  10  per  cent,  pre- 
ference shares  would  place  at  the  disposal  of  the  bod'd  capital  powers 
for  future  requirements.  In  a  progressive  and  prosperous  business  the 
necessity  for  additional  capital  recurred,  and  it  should  be  provided  in 


OLDHAM,  ASHTON  &  HYDE  ELECTRIC  TRAMWAY.  LTD. 

The  twenty-fourth  ordinary  general  meeting  of  this  company  was  held 
on  Monday,  Mr.  Emile  Garcke,  M.Inst.E.E.  (the  Chairman),  presiding. 

The  Chairman,  after  giving  an  account  of  the  year's  working,  said : 
I  will  now  refer  to  the  question  of  the  sale  of  the  undertaking.  Y'ou  are 
aware  that  the  undertaking  is  held  by  us  under  the  Tramways  Act  of 
1870,  and  under  sec.  43  of  that  Act  the  local  authorities  have  the  right, 
upon  the  expiration  of  21  years,  to  purchase  the  undertaking  upon  giving 
six  months'  notice.  The  purchase  price,  failing  agreement,  has  to  be 
settled  by  arbitration. 

Sale  or  Undertaking. 

Notice  to  purchase  was  given  by  the  local  authorities  as  at  May  1, 
1918.  Owing  to  circumstances  arising  out  of  the  war,  the  arbitration 
was  considerably  delayed,  and,  in  fact,  did  not  take  place  until  from 
July  21  to  28,  1920,  and  the  arbitrator's  award  was  issued  on  Septem- 
ber 13,  1920.  On  October  5,  1920,  the  Directors  iss.ued  a  circular  to  the 
shareholders,  stating  that  the  amount  awarded  to  the  Company  was 
£142  174,  subject  to  several  items  being  referred  to  the  High  Court  for 
decision  on  legal  points.  The  points  raised  were  argued  before  Mr. 
Justice  Rowlatt  on  October  26  and  27,  1920,  when  the  Judge  decided 
some  points  in  favour  of  the  Company,  and  some  points  in  favour  of  the 
purchasing  authorities,  and  referred  one  point  back  for  reconsideration 
by  the  arbitrator.  The  result  of  that  decision  was  that  the  award  of 
£142  174  was  reduced  to  £132  641,  and  the  point  referred  back  to  the 
arbitrator  involved  a  sum  of  £2,880.  The  Directors  carefully  considei'ed 
this  decision  and,  after  taking  legal  advice,  they  ap])ealed,  but  the 
Court  of  Appeal  decided,  by  a  majority,  to  confirm  the  points 
decided  against  the  Company.  The  points  decided  in  favour  of  the 
Company  by  the  Court  of  King's  Bench  had  not  been  appealed  against. 

The  Directors  decided  to  accept  this  finding  as  final.  The  position, 
therefore,  is  that  we  are  entitled  to  £132  641,  plus  the  whole,  or  part,  or 
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nothing  of  the  £2  88(1— the  item  i-eferred  baek  to  the  arbitrator— plus 
also  the  taxed  costs  of  the  arbitration,  less  the  eosts  of  the  appeal  ;  and, 
of  eoiwse,  we  an-  entitli'd  to  the  value  of  stores  and  sundry  other  assets. 
The  loeal  authorities  have  advanced  a  elaini  that,  inasniueh  as  the  value 
of  the  undertaking  was  fixed  by  the  arbitrator  as  at  May  1,  1918,  they  are 
entitled  to  some  deduction  fi-om  the  |iurchase  price  in  resi)ect  of  deprecia- 
tion since  May,  1!)1H,  n-gard  being  had  to  the  fact  that  the  company  has 
had  the  benefit  and  the  obligations  of  working  the  undertaking  since  that 
time.  The  punhasing  authorities  olTer  to  pay  £12.")  0(1(1  in  settlement, 
and  they  say  that  if  the  Company  does  not  accept  theirotlcr  they  will  pay 
the  larger  amount  without  prejudice  to  their  claims  for  depreciation. 
The  DiixH'tors  have  given  tfic  matter  serious  consideration,  and  on  balance^ 
of  all  the  Jims  and  cons  tliey  are  pn'parcd  to  advise  the  sharehoUlers  to 
accei)t  the  offer. 

Oi.sTRiErTioN  OP  Assets. 

Mr.  Gareke  went  on  to  say  that  the  best  estimate  he  could  make  at 
the  moment  wa.i  that  there  would  be  something  like  24s.  per  share  avail- 
able a,s  n't\im  of  lapital  to  the  shareludders.  On  the  whole  he  thought 
the  sluii-eholders  might  be  congratulated  ujion  the  jiositicui.  The  Ordi- 
nary shai'eholders  had  had  a  i-egular  return  of  about  (>  percent,  per  annum 
since  the  formation  of  the  Company,  and  both  they  and  the  holders  of 
the  Prefeivnee  shaivs  had  the  prosiK-ct  of  receiving  the  return  of  the 
whole  of  their  capital,  with  an  appit'ciable  premium,  whicli  was  a  better 
result  than  was  exju'cted  a  few  years  ago.  The  improved  result  was 
entirely  due  to  the  fact  that  the  undertaking  had  been  sold  at  a  time  when 
prices  ai-e  high. 

The  It-port  and  accounts  were  adopted,  and  the  meeting  unanimously 
resolved  to  accept  the  otTer  of  the  fiurchasing  authf)rities. 


The  directors  of  the  Chloride  Klectrical  Storage  Company,  Ltd., 
have  declaivd  a  dividend  of  o  per  cent.,  actual,  free  of  ta.\,  on  the  ordinary 
shares,  making  10  per  cent,  for  the  year.  ' 

The  lists  of  the  Metropolitan  Electric  Supply  Company's  issue 
of  £.'>00  000  7.V  iK*r  cent,  extension  debenture  stock  were  closed  at  I  o'clock 
on  Monday,  although  they  were  to  have  been  open  until  Saturday  next. 

The  net  profit  of  the  South  Wales  Transport  Company,  Ltd.,  was 
£2  583  aft*r  meeting  interest  charges  and  setting  aside  £7  500  for  renewals. 
A  dividenil  of  10  per  cent,  is  proposed  on  the  ordinary  shares,  carrying 
forward  £2  174  (against  £2  .591). 

The  profit  of  the  Cleveland  &  Durham  Electric  Power  Company 
for  1020  amounted  to  £24  094.  After  placing  £5  000  to  reserve,  adding 
£13  331  brought  forward,  and  paying  debenture  interest  (£32  (505),  a 
sum  of  £5  36(J  is  carried  forward. 

The  directors  of  the  Hart  Accumulator  Company,  Ltd.,  have 
declared  a  dividend  of  8  per  cent.,  less  tax,  on  the  ordinary  shares  for  the 
past  year.  A  sum  of  £lt)  580  is  reserved  for  income  tax  and  Corjraration 
profits  tax,  and  £25  616  is  carried  forward. 

The  directors  of  the  Altrincham  Electric  Supply,  Ltd.,  have 
declared  a  dividend  of  7^  ]ier  cent,  on  the  ordinary  shares  and  of  10s.  per 
share  for  the  year  (against  os.  in  the  previous  year)  on  the  preferred 
shares,  carrying  forward  £1  034. 

The  directors'  report  of  the  Jarrow  &  District  Electric  Traction 
Company,  Ltd.,  states  that,  after  meeting  debenture  interest  and 
providing  £800  for  renewals,  the  net  profit  for  1920  was  £2  .595.  A  sum 
of  £4  620  was  brought  forward,  and  a  dividend  of  5  per  cent,  is  proposed 
on  the  ordinary  shares,  carrying  forward  £4  219. 

The  1920  accounts  of  the  Constantinople  Telephone  Company 
have  decided,  after  providing  for  interest  on  obligations  and  debt 
certificates  and  debiting  5  per  cent,  interest  on  share  capital,  full  amount 
of  amortisation,  together  with  reserves  for  renewals,  &c.,  show  a  loss  of 
£T18  431,  making  a  total  deficiency  of  £T74  025. 

A  dividend  of  4s.  per  share,  tax  free,  has  been  declared  on  the  ordinary 
shares  of  the  Brisbane  Electric  Tramway-s  Investment  Company, 
Ltd.,  for  the  half-year,  making  8  per  cent,  for  the  year.  A  sum  of 
£20  000  is  placed  to  reserve,  and  £8  000  to  depreciation  of  investments 
fund,  the  balance  (£42  837)  being  carried  forward. 

The  directors  of  the  CIreat  Northern  Telegraph  Company,  Ltd.. 
propose  to  pay  for  the  year  1920  a  total  dividend  and  bonus  of  24  per 
cent,  (including  the  5  per  cent,  already  paid).  A  sum  of  £50  OfW  is  to 
be  placed  to  reserve  and  renewal  fund,  £83  333  to  pension  fund  ;  £416  667 
is  reserved  for  extraordinary  taxes,  carrying  forward  £285  892.  The 
date  of  the  general  meeting  has  not  yet  been  fixed. 

The  net  profit  of  the  Lancashire  Dynamo  &  Motor  Company, 
Ltd.,  for  the  year  1920  was  £26  493,  and  with  £5  542  brought  forward, 
the  total  is  £32  035.  A  final  dividend  of  6J  per  cent,  is  proposed  on 
the  ordinary  shares,  making  10  per  cent,  (tax  free)  for  the  year,  reserving 
£lO  000  for  investment  depreciation  and  carrying  forward  £2  444. 

The  directors  of  the  Rangoon  Electric  Tramways  &  Supply 
Company  have  declared  a  dividend  of  Rsl.8  per  share  on  the  ordinary 
shares  for  the  pa-st  year.  A  sum  of  £27  5(X>  is  placed  to  reserve  for 
renewals,  £3  115  to  depreciation  on  sundry  assets  in  Rangoon,  £4  151 
for  Indian  income-tax,  £1  932  to  employees'  provident  fund,  £22  980  for 
repairs,  renewals  and  maintenance,  and  £9  303  is  carried  forward.  The 
Board  were  advised  that  dividends  could  only  be  paid  legally  at  the 
current  rate  of  exchange,  and  it  is  on  this  account  that  the  present 
dividend  will  be  declared  in  rupee  currency. 

The  profit  of  the  Shanghai  Electric  Construction  Company-,  Ltd., 
for  1920,  was  £174  637,  and  with  £3  778  from  1919  the  total  was  £178  415. 
After  transferring  £10  000  to  reserve  for  renewals,  £.50  000  to  reserve  for 
taxation,  and  £45  000  to  general  reserve,  the  balance  is  £73  415.     The 


directors  recommend  a  final  dividend  of  8  |icr  cent,  (making  20  percent.), 
earryingfoi-ward£9  415.  Share  capital  has  been  increased  to  £400  000  and 
£80  000  of  gineral  reserve  has  bi'en  capitalised  and  applied  in  paying  up 
in  full  8  000  new  shares  of  £10  each,  which  are  distributable  as  bonus  in 
i.atio  of  one  new  shares  for  every  four  shares  held. 

Presiding  over  the  meeting  of  the  West  London-  &  Proviniial 
Electric  Supply  Company,  Ltd.,  last  week,  .Mr.  H.  Kahn  stated  that 
the  company's  revenue  was  derived  from  its  holding  in  the  Chiswick 
Electricity  Supply  Corporation.  There  was  a  dividend  of  8  per  cent, 
on  their  .shares  in  the  Chiswick  Corporation,  or  S  per  cent,  over  that  of 
1919.  They  had  £5  202  for  distribution  and  the  directors  pro])ose(l 
to  pay  the  dividend  on  the  cumulative  preference  shares  for  1920, 
and  tile  arrears  of  intere'St  on  the  Fun<ling  certificates  for  the  years 
1917,  1918  and  1919,  as  well  as  interest  on  the  Funding  certificates 
for  1920,  carrying  forward  £229  18s.  4d. 

At  the  annual  meeting  of  Babcock  &  Wtlcox.  Ltd.,  last  week,  the 
chairman  (Sir  .lohn  Dewranee)  said  that  they  had  been  able  during  the 
past  year  to  maintain  the  jjrosperity  which  it  had  been  the  good  fortune 
of  the  company  to  enjoy  in  the  past,  in  spite  of  the  exceedingly  difficult 
times  through  wlii<h  lh<-y  had  passed.  The  ])re.sent  was  a  very  difficult 
and  dangerous  period  in  the  history  of  the  nation.  A  large  part  of  their 
works  was  closed  down  for  want  of  coal,  and  they  were  unable  to  obtain 
steel  and  other  raw  materials.  Whatever  the  diffiiulties  of  the  future 
might  be,  he  could  assure  the  sharehohlers  that  with  the  organisation 
which  the  com))any  possessed  and  with  a  staff  wholeheartedly  working 
in  their  interests  they  would  be  capable  of  facing  any  situation. 

The  revenue  of  the  Swansea  Improvements  &  Tramways  Company 
for  1920  was  £119  495,  and  the  working  exjicnses  (including  provision 
of  £10  000  for  renewals)  were  £108  097.  After  paying  debenture  interest 
(£1  181),  and  amount  payable  to  the  Corjioration  in  respect  of  tramways 
and  light  railways  leased  (£7  9(>7),  the  balance  (with  £2  447  brought 
forward)  was  £4  697.  The  year's  dividend  on  the  5  and  6  j>er  cent, 
preference  shares  was  declared,  and  £2  099  carrie<l  forward.  The 
strike  of  running  staff,  causing  stoppage  of  tramway  services  from 
April  23  to  May  30  last  materially  affected  the  revenue.  The  cxix-nditure 
on  capital  account  amounted  to  £374,  and  £21  701  expended  on  renewals 
of  permanent  way,  electrical  equipment,  cars  and  plant  has  been  charged 
to  renewals  fund. 

The  report  of  Mirrlees,  Bickerton  &  Day,  Ltd.,  for  the  year  ended 
March  last,  states  that,  after  providing  for  depreciation  and  directors' 
fees,  there  is  a  loss  of  £9  781,  against  which  there  falls  to  be  ere-dited 
£7  510  brought  forward,  leaving  an  adverse  balance  of  £2  271.  Substantial 
sums  have  been  paid  in  previous  years  in  excess  profits  duty,  and  it  is 
estimated  that  not  less  than  £20  000  will  be  recovered  under  this  head, 
making  a  balance  of  £17  728.  £1  406  has  been  paid  as  dividend  on 
preference  at  rate  of  5J  per  cent,  for  half-year  ending  September,  which, 
being  deducted  from  above  £17  728,  leaves  a  credit  balance  of  £16  321. 
The  directors  recommend  payment  of  a  dividend  at  rate  of  5J  per  cent, 
on  the  preference  shares  for  half-year  ending  March,  and  that  £14  369 
be  carried  forward,  no  dividend  being  paid  on  the  ordinary  share's. 

Mr.  James  W.  Hill,  J.P.,  presided  over  the  71st  ordinary  general 
meeting  of  the  Dublin  &  Lucan  Electric  Railway  Company  last 
week  and  stated  that  if  the  Government  withdrew  the  subsidy  from 
the  company,  without  making  adequate  arrangement  for  the  carrying 
on  of  the  line,  the  position  would  be  that  their  line  must  be  closed  down 
immediately.  The  receipts  had  again  increased  largely,  but  that 
amount  had  been  made  by  including  the  Government  subsidy  of 
over  £8  000  to  meet  the  loss  of  working.  Owing  to  the  Curfew  regula- 
tions and  coal  supplies,  the  mileage  run  during  the  year  was  only 
97  384  miles,  or  over  40  per  cent,  less  than  the  pre-control  average. 
On  the  expenditure  side  there  had  again  been  a  very  considerable 
increase  (24-4  per  cent.),  caused  by  the  cost  of  wages  and  coal.  As 
compared  with  1913,  the  expenditure  increased  (ly  184  jier  cent.,  while 
their  coal  bill  last  year  was  £5  397,  against  £1  575  in  1913. 


NcM^  Companies. 

The  following  list  is  compiled  from  information  supplied  by  Messrs 
Jordan  &  Sons,  Ltd.,  company  registration  agents,  Chancery-lane 
London,  W\C.2  :— 

ELECTRIC  TR4CTI0N  DEVELOPBIENTS,  LTD.  (174  .549).— Reg.  May  4, 
capital  £4  000  in  £1  shares,  to  acquire  any  interests  in  any  patents  and 
concessions  in  relation  to  railways,  tramways  and  any  method  of  traction. 
Directors  :  P.  Horsfall  and  T.  H.  Minshall.  Reg.  office  :  34,  Victoria- 
street,  Westminster,  S.W.     Private  company. 

BEEVE  ft  BATMAN.  LTD.  (174  494).— Reg.  April  30,  capital  £10  000 
in  10  000  shares  of  £1  each,  to  acquire  and  carry  on  the  business  of 
electrical  and  mechanical  engineers.  Directors  :  W.  T.  Reeve  and  W.  G. 
Bayman.     Reg.  office  :    13,  Russell-street,  Plymouth. 

VAUOHAN  &  DTHOND,  LTD.  ( 174  497).— Reg.  April  30,  capital 
£10  000  in  10  000  shares  of  £1  each,  to  acquire  and  carry  on  business  of 
engineers.  Directors  :  C.  J.  Dymond,  W.  A.  Vaughan  and  C.  H. 
Dyniond.  Reg.  office  :  Milbum  House,  Dean-street,  Newcastle-upon- 
Tyne. 

YOULDON  &  KEELING,  LTD.  (174  676).— Reg.  May  5,  capital  £600 
in  £1  shares,  to  carry  on  the  business  of  general  engineers,  motor  and 
dynamo  manufacturers.  Directors:  C.  A.  YouldonandT.  H.  J.  Keeling. 
Reg.  office:  26  to  31,  Eyre-street-hill,  Clerkenwell-road,  E.C.  Private 
company. 
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Benn  Brothers  Journals. 


Some  Features  of  the  Cttreent  Issues. 

"  The  Cabinet  Maker." — "  Furniture  for  R.A.F.  Officers'  Quarters  "  ; 
"Retail  Furniture  Prices";  and  '"Annual  Dinner  of  the  Furniture 
Warehousemen  and  Removers'  Association." 

"  Chemical  Age." — Special  Number  on  Soap,  Oils  and  Fats.  "  Colloidal 
Clay  and  the  Hydrolysis  of  Oils  and  Fata,"  by  F.  E.  Weston  ;  and 
"  Development  of  an  Oil  By-Product  Industry,"  by  Dr.  E.  K.  Rideal. 

"  Farm  and  Home." — "  New  Ways  of  Hay-Making  "  ;  '"  Our  Dairy 
Breeds  of  Cattle  "  ;  and  "  Opening  of  the  Show  Season." 

"The  Fruit-Grower." — "Commercial  Carnation  Growing";  "Fruit 
Crop  Outlook  "  ;   and  "  Insect  Pests  and  Young  Nursery  Stock." 

"  Gardening  Illustrated." — "  Staking  Hardy  Plants  "  ;  "  Propagating 
Banksian  Roses  "  ; '  and  "  Spraying  in,  the  Routine  of  Garden  Work  " 
(illustrated). 

"  Hardware  Trade  Journal." — ■''  Notes  on  Pumps  (II.)  "  by  Joseph 
Homer ;  "  '  Save  Coal'  Cookers  "  ;  and  "  The  Export  Outlook." 


Forty  Years  A^o. 

The  Electrician,  May  28,  1881. 


A  Gaseous  Eclipse. — "  L'Electricite  "  says  :_  "  The  electric  light 
is  not  alone  in  its  liability  to  sudden  inexplicable  eclipses.  We  read  in 
the  American  Gas  Light  Journal  of  the  2nd  May,  that,  during  the 
night  of  the  18th  April,  all  the  gas  lights  in  the  town  of  Selma  (Alabama 
State)  went  out  without  warning. 

The  New  Atlantic  Cable.— We  hear  that  ss.  "Faraday"  has 
successfully  landed  the  shore  end  of  the  new  Atlantic  cable  in  Dover 
Ba}',  near  Canso,  Nova  Scotia,  and  that  those  on  board  hope  to  lay 
the  1  000  miles  of  cable  she  has  with  her  this  week,  after  which  she 
will  buoy  and  return  to  England  for  the  remaining  portion. 

Long-Distance  Telephony. — From  America  it  is  reported  that  the 
telephone  has  been  worked  between  Bangor,  Me.,  and  St.  John's, 
New  Brunswick,  a  distance  of  214  miles.  Eveiy  word  is  said  to  have 
been  heard  distinctly.  We  also  hear  that  Vicksbury  is  connected  with 
New  Orleans,  a  distance  of  230  miles,  and  that  convei-sation  is  carried 
on  with  much  distinctness. 

A  Glance  into  the  Future. — "  Professor  Luomis  appears  still  to 
be  experimenting  in  aerial  telegraphy — telegraphing  without  wires — 
and  it  is  now  said  that  he  proposes  to  establish  communication,  through 
the  current  which  he  claims  is  always  found  at  a  great  altitude,  between 
one  of  the  highest  peaks  of  the  Alps,  in  Switzerland,  and  a  similarly 
situated  station  jon  the  Rocky  Mountains,  on  this  Continent."  Such, 
according  to  tlie  OiKratm,  is  the  future  that  loom's  before  us  ! 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  May  24. 


Copper — 

Price. 

Inc.             Dec. 

Best  selected per  ton 

£75  15     0 

£2     5     0         — 

Electro  Wirebars      ...       „ 

£77     0     0 

£2     0     0         — 

B.C.  wire,  basis    per  lb. 

Os.  11  Jd. 

-fed-            — 

Sheet „ 

Is.  OM. 

id.              - 

Phosphor  Bronze  Wire  {Telephone) — 

Phosphor-bronze 

wire,  basis    „ 

l8.     SJd. 

*d.              - 

Brass  60/40— 

Rod,  basis    

Oa.     Sid. 

—                — 

Sheet,  basis  „ 

la.     Id. 

—                — . 

Wire,  basis  „ 

Is.     Id. 



pig  Iron — 

Cleveland  Warrants   .    per  ton 

£6  10    0 

—                — 

Galvanised         steel 

wire,basis  8  SWG 

£27     0    0 

—                

Lead  Pig — 

English     , 

£25  10    0 

£10     0        — 

Foreign  or  Olonial  ...       „ 

£24     7     6 

£12     6        — 

Tin- 

Ingot  

£184     5    0 

£5  10    0        — 

Wire,  basis  per  lb. 

23.  6d. 

H-          - 

Salammoniac. — ^Per  cwt.  758.-708. 

Copper  Sulphate.^Ver  ton  £30. 

Sulphur  (Flowers).— Ton  £14  10s. 

Boric  Acid 

(Crystals). — Per    ton 

„      (RoU-Brimstone).— Perton 

£69. 

£14  Os. 

Sodium  Bichromate. — Per  lb.  7Jd. 

Sulphuric    Acid,    (Pyrites, -168)°.— 

Sodium  Chlorate.— Per  lb.  4Jd. 

Per  ton,  £9  178.  6d. 

Rubber. — Para  fine,  lOd.;  plantati 

on  1st  latex. 

9d.  lb. 

Ths  metal  prices  are  supplied  by 

British  Insulated  &  Helaby  Cables: 

The  Editorial,  Advertisement  and  Publishing  Offces  of  "  Thb 
Electrician  "  are  ai  8,  Bouverie  Street,  London,  E.C.  i.  Telegrams  : 
Benbrolic,  Fleet,  London.     Telephone  :  City  9852  (5  lines]. 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroid.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Mana^jer.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 


Arrangements  for  the  Week. 

FRIDAY,  May  27th  (to-day). 

Royal  .Sociktv  of  Arts. — Indian  k  Colonial  Sections. 
4.30  p.m.     At    John-street,    Adelphi,    London,    .AV.e.     Paper    on 
"  Industrial   (including    Power)    Alcohol,"   by  Sir  Charles  H. 
Bedford,  Ll.D.,  D.Sc.  ' 

Physical  Society. 

5  ;).m.     At  University  College,  Gower-street,  London,  W.C.    Papers 

to  be  read  on  "  A  Method  for  the  Micro-analysis  of  Gases  by 
the  use  of  the  Pirani  Pressure  Gauge,"  by  the  General  Electric 
Company  (communicated  by  Mr.  C.  C.  Patereon,  O.B.E.)  ; 
"  On  the  Reflection  of  the  X-Rav  Spectrum  of  Palladium  from 
Fluor-Spar,"  by  Mr.  H.  Pealing,  M.Sc.  ;  "  The  Intensity_of 
X-Rays  Reflected  by  the  Diamond,"  by  Sir  W.  H.  Bragg,  F.R.S. 
Exhibits  of  Crystal  Models  and  of  Photographs  by  the  Due  de 
Broglie  of  Cathode  Ray  Spectra  attendant  on  the  Production 
of  X-Rays  will  be  shown  by  the  President. 

Institution  of  Mechanical  Engineers. 

6  p.m.     At  Storey's-gate,  London,  S.W.     Lecture  on  "  The  World's 

Money  System,"  by  Mr.  J.  G.  Graves. 

Junior  Institution  of  Engineers. 
S  p.m.     At    Caxtou    Hall,    London,    S.W.     "Notes    on    Electrical 
Transformer  Breakdowns,"  by  Mr.  S.  A.  Stigant. 
Royal  Institution. 
9  p.7n.     At   Albemarle-street,    Piccadilly,    London,    W.     Discourse 
on  "  Elasticity,"  by  Mr.  A.  Mallock,  F.R.S. 
MONDAY,  May  30th. 

National  Union  of  Scientific  Workers. 
H  p.m.     At  University  College,  Gower-street,  London,  W.C.   Public 
Meeting.      Chairman  :     The    Rt.     Hon.     Viscount     Haldane, 
O.M.,  F.R.S.     Speaker:    Prof.  L.  Bairstow,  C.B.E.,  F.R.S. 
TUESDAY.  May  31st. 

Faraday  Society. 
4.30,   6   (t;   S  p.m.     At   the   Chemical   Society,   Burlington   House, 
London,  W.     General  Discussion  on  "  Physico -Chemical  Pro- 
blems Relating  to  the  Soil." 

In.stitution  of  Electrical  Engineers. 
5  p.m.     At    Savoy-place,    Victoria    Embankment,    London,    W.C. 

Annual  General  Meeting.  ,- 

■5.45  }>.m.     Special  General  Meeting. 
0.30  1^. in.     Lecture  on  "  Research  Work  in  the  United  States,"  by 

Dr.  F.  B.  Jewett. 

Illuminating  Engineering  Society. 
S. 15  p.m.     At   the   Royal   Society   of   Arts,    .lobn -street,    London, 
W.C.     Discussion  on  "  The  LTse  of  Artificial  Light  as  an  Aid  to 
Various  Games  and  Sports,"  by  Mr.  J.  S.  Dow. 
WEDNESDAY,  June   1st. 

Institution  of  Railway-  Signal  Engineers. 
3.0  p.m.     At  the  Midland  Grand  Hotel,  St.  Pancras,  London,  N.W. 
Resumed  discussion  on  the  Reports  of  the  Sub-Conunittees  on 
"  Track  Circuit  Nomenclature  "  and  "  Track  Circuit  Record 
Forms." 

University  or  London. 
5  p.m.     At   Gower-street,    London,    W.C.     Lecture   on    "  Wireless 
Telegraphy  and  Telephony,"   by  Prof.  J.  A.  Fleming,  F.R.S. 
(Lecture  VI.). 

THURSDAY,  June  2nd. 

Engineers'  Club. 
2.30  p.m.     At  the  Hotel  Cecil,  Loudon,  W.C.     General  Meeting  of 
supporters. 

Royal  Society. 
4.30  p.m.     At  Burlington  House,  Piccadilly,  London,  W.   Bakerian 
Lecture   on    "  Optical   Rotatory   Dispersion,"    by   Dr.    T.    M. 
Lowry,  F.R.S.,  and  Dr.  C.  P.  Austin. 


Books  Received. 

[Copies  of  tho  undermentioned  works  can  be  had  from  Thb  Elbctriciah  Office  on 
^eceipt  of  published  price,  plus  postage.l 

"  Three-Pha.se  Induction  Motors."  By  L.  E.  Wood.  (London  : 
Electrical  Review.)     Pp.  iv.  +  130.     6s.  6d.  net. 

"  Die  Symbolische  Methode  zur  Losung  von  Wechselstromaufgaben." 
By  H.  Ring.     (Berlin:    Julius  Springer.)     Pp.  vi.-f51.     M.12. 

Abridged  Callcndar  Steam  Tables — Centigrade  Units.  (Pp.  8,  la.  net.) 
Abridged  Callendar  Steam  Tables— Fahrenheit  Units  (Pp.  8,  Is.  net.) 
Callendar  Steam  Diagram — Centrigrade  Units  (6d.),  and  Callendar  Steam 
Diagram — Fahrenheit  Units  (6d.).  By  H.  L.  Callendar,  F.R.S.  (London: 
Edward  Arnold). 

"  La  Coexistence  des  Lignes  Electriques  a  Courants  Fort  a  Courant 
Fablie.     By  I.  Van  Dam.     (Holland  :   N.  Veerstra).     Pp.  xi-t-204. 

"  Electric  Welding."  By  E.  Viall.  (London  :  Hill  Publishing  Com- 
pany.)    Pp.  xii+417.     22s.  net. 

"Heating  Systems,  Design  of  Hot  Water  and  Steam  Heating  Appa- 
ratus." By  F.  W.  Raynes.  (London  :  Longmans,  Green  &  Company.) 
Pp.  xvi  +  324.     21s.  ne"t.     2nd  Edition. 

"  Elements  of  Direct  Current  Electrical  Engineering."  By  H.  F. 
Trewman  and  G.  E.  Condliffe.  (London  :  Sir  Isaac  Pitman  &  Sons.) 
Pp.  vii  +  219.     7.S.  6d.  net.     . 
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Notes. 


The  West   Riding   Electricity   District, 

After  au  Inquiry  lasting  muc  days  tlio  Electricity  Com- 
missioners concluded  last  Friday  their  investigation  of  the 
three  schemes  submitted  for  the  reorganisation  of  electricity 
supply   in   the    Aire    and    C'alder    district.     Throughout   the 
proceedings  the  Commissioners,  and  especially  the  Chairman 
and  Sir  H.  ILvu'ard,  have  shown  a  complete  grasp  of  the 
situation  and  of  the  sort  of  scheme  required  to  meet  the  pre- 
sent conditions.     We  await  with  interest  the  decision  of  the 
Commissioners    upon   the   evidence.     This   appears   to   have 
been,  on  the  whole,  favourable  to  the  Yorkshire  Electric  Power 
Company's  proposals.     The  engineering  details  put  forward 
by  the  Leeds   Corporation  were  severely  criticised  and  ob- 
jection was  also  taken  to  erecting  a  caj^ital  station  at  Esholt 
near  Bradford,  as  had  been  proposed  by  the  Conference  of 
local  authorities,  on  the  ground  that  there  was  not  sufficient 
condensing  water  available  in  the  summer.     Many  witnesses, 
representing  the  Coal  Owners'  Association  and  manufacturers 
in  the   district,   expressed  themselves  in   favotir   of   private 
enterprise  and  warmly  supported  the  Company's  proposals ; 
and  these  views  were  reinforced  by  the  opinions  of  the  AVest 
Riding  County  Coimcil  and  of  several  district  councils  in  the 
area.     The  balance  of  evidence,  therefore,  seems  to  have  been 
in  favour  of  private  ownership,  although  no  exception  was 
taken  to  the  enterprise  and  progressive  spirit  shown  by  Brad- 
ford, Leeds  and  other  local  authorities.     Some  of  the  wit- 
nesses seem  to  have  been  obsessed  by  the  bare  pos.sibility  of  a 
call  upon  the  rates,  but,  as  we  have  frequently  pointed  out, 
this  is  a  remote  contingency  in  any  well-devised  scheme.     It 
seemsi  to  us  that  the  cry  of  increased  rates  is  due  to  a  nightmare 
ensuing  upon  an  undigested  perusal  of  the  Electricity  Act  and 
it  is  fostered  by  the  enemies  of  progress  both  within  and  with- 
out the  industry  and  especially  by  the  gas  interests. 

The  Lower  Severn  Electricity  District. 

We  regret  to  learn  that  the  attempt  to  form  a  Joint  Elec- 
tricity Authority  in  the  Lower  Severn  District  has  been  aban- 


doned. It  will  be  remembered  that  the  Inquiry  opened  by  the 
Electricity  Commissioners  into  the  matter  in  January  last  was 
adjourned  to  give  the  Organising  Committee  an  opportunity 
of  circulating  the  details  of  the  technical  scheme  and  of  recon- 
sidering the  portions  of  that  scheme  which  related  to  the  con- 
stitution of  the  Joint  Authority  and  the  representation  of 
various  interests  upon  it.  From  the  correspondence  between 
the  parties,  which  has  now  been  published,  we  learn  that, 
apart  from  the  engineering  aspect  of  the  question,  trouble 
'arose  over  the  impossibility  of  restricting  representation  to 
those  willing  to  assume  financial  responsibihty.  Apparently, 
the  Commissioners  desired  the  basis  to  be  widened  by  including 
Urban  and  Rural  Councils,  consumers,  &c.  There  were  also 
difficulties  regarding  the  nature  of  the  control  to  be  exercised 
over  such  generating  stations  and  main  transmission  lines  as 
were  not  transferred  to  the  Authority,  the  standardisation  of 
systems  and  methods  of  charging  as  well  as  in  such  matters  as 
the  distribution  of  electricity  in  areas  not  forming  jsart  of  the 
area  of  supply  of  the  authorised  distributors.  Quite  an  im- 
posing list  and  one  sufficient  to  wreck  any  scheme ! 

An   Unwise   Requirement. 

We  are  not  surprised  that  Mr.  Faraday  Proctor,  who  was 
mainly  responsible  for  the  preparation  of  the  scheme,  and  the 
members  of  the  organising  committee  did  not  view  with  favour 
a  requirement  which  would  impose  an  obligation  upon  the 
Joint  Authority  to  lay  down  distributing  mains  in  the  rural 
parts  of  a  district  which  is  mainly  agricultural  and  where  there 
is,  therefore,  small  possibihty  of  an  indtistrial  load  or  other 
substantial  demand  being  built  up  within  a  reasonable  period. 
There  is  so  much  else  to  be  done  that  no  Authority  will  have  the 
capital  necessary  for  embarking  upon  this  class  of  venture 
wholesale  within  the  next  six  or  ten  years,  much  as  we  agree 
that  everything  possible  should  be  done  to  develop  a  rural  load. 


The   Financial  Situation. 

Finance  seems,  however,  to  have  been  the  real  stumbling 
block.  From  the  summary  of  the  estimated  financial  results  of 
giving  a  bulk  supply  to  Bristol,  Bath,  Bradford-on-Avon  and 
other  places  in  the  southern  part  of  the  district  it  appears  that 
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only  a  net  saving  of  £19  521  per  annum  would  be  effected  if 
the  total  load  were  dealt  with,  and  that  there  would  be  a  loss  of 
over  £11  000  a  year  if  only  the  load  over  and  above  that  which  the 
present  stations  can  deal  with  were  supplied.  In  the  estimates 
the  annual  capital  charges  are  taken  at  10  per  cent,  and  an 
extra  rate  of  interest  of  3  per  cent,  is  included  because  of  the 
absence  of  the  security  of  the  rates  of  local  authorities.  This  is 
certainly  looking  on  the  pessimistic  side.  The  cost  of  altering 
the  existing  systems  to  the  standard  three-phase  50  period 
supply  would  be  appreciable  and  might  result  in  an  actual 
loss  instead  of  a  saving.  Though  we  think  the  estimates  are 
on  a  very  conservative  basis  and  the  estimated  annual  charges 
are  not  too  low,  yet  we  are  not,  under  the  circumstances, 
surprised  at  the  decision  of  the  Organi.sing  Committee.  Never- 
theless it  is  only  putting  ofi  the  evil  day,  for  the  re-organisation 
of  supply  in  the  district  will  have  to  be  tackled  sooner  or 
later.  It  might,  therefore,  be  well  for  a  committee  of  engineers 
to  consider  the  possibility  of  a  partial  or  compartment  develop- 
ment as  an  alternative  to  the  original  scheme.  The  area  is  not 
an  industrial  one  and  is  therefore  not  a  jjrima  facie  one  where 
extensive  schemes  of  linking  up  can  be  light-heartedly  under- 
taken. 


History  Repeating  Itself. 

Theee  is  a  well-known  saying  of  Newtox's  that  he  was  only 
a  child  picking  up  pebbles  on  the  wide  shores  of  knowledge. 
To-day  not  only  have  the  shores  of  knowledge  widened,  but 
there  is  a  tendency  among  the  pebble  searchers  to  burrow 
rather  than  to  remain  on  the  surface.  The  result  is  that  they 
lose  sight  not  only  of  the  expanse  of  the  shore,  which  is  a 
bad  thing,  but  of  the  fact  that  they,  so  to  speak,  are  not  the 
only  pebbles  on  the  beach,  which  is  a  worse.  An  excellent 
example  of  this  tendency  is  to  be  found  in  the  account  which  we 
give  of  the  lecture  delivered  by  Messrs.  A.  Johnsen  and  K. 
Rahbek  before  the  Institution  of  Electrical  Engineers  last 
week  and  in  the  letters  from  Mr.  Campbell  Swinton  and  Mr. 
RoLLO  Appleyard  which  appear  in  our  Correspondence 
columns.  While  the  lecturers  described  what  to  them  is 
evidently  a  new  phenomenon,  both  Mr.  Campbell  Swinton 
and  Mr.  Appleyard  point  out  that  the  same  or  very  similar 
results  have  already  been  investigated  and  published.  Mr. 
Appleyard  liimself  published  something  on  the  matter  in 
1905,  Mr.  Campbell  Swinton  mentions  that  an  instru- 
ment using  this  principle  as  a  basis  for  a  loud-speaking  tele- 
phone was  described  before  the  Royal  Society  of  Arts  as  long 
ago  as  1879,  while  Sir  William  Barrett  in  a  letter  in  Tuesday's 
"  Times,"  mentions  that  he  discovered  Mr.  Appleyard's 
principle  in  1880.  This  is  certainly  unfortunate.  If  for  no 
other  reason  than  that  they  have  wasted  a  great  deal  of  time 
we  must  condone  with  the  two  Danish  engineers  who  have  so 
generously  laid  their  discovery  before  the  electrical  engineers 
of  this  country  and  especially  on  the  way  they  have  adapted 
the  phenomenon  to  practical  uses.  But  the  whole  episode 
points  to  the  necessity  for  greater  publicity  and  wider 
dissemination  of  the  results  of  research  work,  so  that  those 
who  are  desirous  of  branching  out  into  new  fields  of  discovery 
may  know  exactly  what  has  been  done  before  and  not  disap- 
point themselves  by  trjing  routes  which  have  already  been 
explored.  At  present  it  would  not  only  require  a  super- 
Pelmanist  to  remember  what  has  been  published  on  each 
particular  subject,  and  often  important  facts  are  not  published 
at-  aU. 


the  human  factor  had  failed  and  we  are,  therefore, 'glad  to  see 
that  Col.  Pringle  recommends  that  at  stations  on  single  lines 
of  railway  which  are  passing  places  for  trains,  as  well  as  electric 
tablet  or  staff  posts,  and  where  it  is  not  feasible  to  locate  the 
single  line  instruments  in  the  signal  box,  electric  interlocking 
should  be  provided  between  the  single  line  box  and-the  starting 
or  advance  starting  signal  giving  access  to  the  single  line 
section,  and  that,  in  special  circumstances,  even  where  instru- 
ments are  placed  in  signal  boxes,  similar  interlocking  should 
be  provided.  We  hope  that  these  recommendations  wiU  be 
carried  out  and  that  even  where,  at  fijst  sight,  the  circumstances 
do  not  seem  to  justify  complete  interlocking  between  tablet 
instruments  and  signals  it  will  be  adopted  as  an  additional 
precaution.  As  Col.  Pringle  rightly  points  out  this  dejilorable 
accident  is  unique  in  the  annals  of  British  railways  and  it  is 
therefore  due  to  those  concerned  to  take  every  precaution 
against  its  recurrence. 

An  Example  of  Reaction. 

Another  interesting  j)oint  about  the  accident,  to  which, 
however,  reference  is  made  in  the  report,  is  that  of 
the  13  coaches  of  which  the  two  trains  were  made  up  only 
four  were  lighted  electrically.  It  is,  therefore,  fortunate  that 
fire  did  not  break  out  to  add  an  additional  horror  to  the 
disaster.  That  it  did  not  must  have  been  more  a  matter  of 
luck  than  anything  else.  It  would  be  interesting  to  know  the 
real  cause  of  the  reluctance  of  British  railway  companies 
to  adopt  electric  lighting  for  illuminating  their  vehicles. 
Such  a  course  has  often  been  recommended  by  Board  of 
Trade  insjjectors  and  would  only  be  in  accordance  with 
modern  practice  in  these  matters.  It  seems  once  again  to  be 
the  case  of  British  indifference  to  the  development  of  their  own 
interests,  for,  as  Dr.  Rosenberg  in  the  article  which  we  publish 
on  another  page  of  this  issue  points  out,  electric  train  lighting 
was  a  British  invention,  though  its  development  and  a  good 
deal  of  the  financial  advantages  that  have  been  obtained 
from  it  have  passed  away  to  other  countries. , 


Misunderstanding  and   Ignorance. 

In  describing,  in  the  course  of  his  Presidential  Address  to  the 
Association  of  Teachers  in  Technical  Institutions,  misunder- 
standing and  ignorance  as  being  the  two  greatest  obstacles 
to  the  proper  development  of  technical  education,  Principal 
G.  Knox  stated  what  is  becoming  to  be  recognised  as  an  essential 
truth.  This  ignorance  is  equally  evident  among  state,  county 
and  municipal  authorities,  and  may  be  summed  up  as  a  failure 
to  realise  the  true  meaning  and  importance  of  technology  in 
the  social  system.  One  of  the  principal  missions  of  the 
Association  of  Technical  Teachers  may  well  be  to  convince 
education  authorities  of  the  need  for  higher  education,  to  make 
evident  to  the  workers'  associations  their  indebtedness  to  the 
pioneers  of  science,  and  to  prove  to  the  captains  of  industry 
that,  without  the  continued  and  progressive  ajiplication  of 
science  to  industry,  successful  developments  cannot  be  main- 
tained. It  is  regrettable,  and  to  us  it  seems  almost  incredible, 
that  such  fundamental  truths  should  not  be  known  to  all  the 
bodies  mentioned,  yet  we  feel  that  this  Association  must  have 
real  knowledge  of  the  state  of  affairs  since  it  is  necessarily  in 
close  touch  with  employers,  employees  and  education  author 
ities. 


The  Abermule  Accident. 

As  was  to  be  expected,  Col.  Pringle's  report  to  vhe  Minister 
of  Transport  on  the  accident  which  took  jAa,ce  near  Abermule 
on  the  Cambrian  Railway  last  January,  discloses  nothing  fresh  as 
to  the  cause  of  the  disa,  ter.   It  was  clear  from  the  e\  idence  that 


Need  for   Royal  Commission, 

Amongst  other  things  the  Conference  urged  the  necessity 
of  the  appointment  of  a  Royal  Commission  or  other  suitable 
body  to  investigate  the  whole  field  of  technical  education  in 
its  relation  to  the  great  problems  of  national  reconstruction, 
and  to  make  recommendations  thereon.     It  was  pointed  out  in 
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all  recent  educational  enquiries  that  technical  education  had 
not  received  cousideratioii,  and  that  in  view  of  its  fundamental 
economic  importance  to  industry  the  time  had  come  when  it  was 
desirable  to  review  its  present  position  in  our  national  scheme. 
In  this  connection  the  President  referred  to  the  Adult  Educa- 
tion Committee  which  had  liecn  appointed  by  tlie  Ministry  of 
Reconstruction  in  view  of  the  preparations  which  were  being 
made  for  industrial  and  social  reconstruction,  and  stated  that 
its  terms  of  reference  were  "  to  consider  the  provision  for  and 
the  possibilities  of  adult  education  {oilier  than  tcrhniral  or 
io(alio,ml)  in  Great  Britain,  anil  to  make  recommendations." 
Tlie  italics  are  ours.  For  the  phrase  in  question  must  either  be 
taken  as  an  indication  that  some  other  committee  is  going  to 
con.sider  the  ])ossibilities  of  technical  or  vocational  education 
in  the  scheme  for  industrial  and  social  reconstruction,  or  it 
nmst  suggest  that  the  majority  of  our  rulers  and  administrators 
are  completely  out  of  touch  with  the  niodern  spirit  of  science. 
We  feel  sure  it  is  the  latter.  Indeed  it  is,  we  believe,  common 
knowledge  that  the  majority  of  our  rulers  and  administrators 
were  on  the  classical  side  of  their  schools  and  luiiversities, 
and  therein  lies  much  of  the  reason  for  their  obtuseness.  It 
is  to  be  hoped  that  those  concerned  will  realise  tliat  it  is 
just  as  fatal  to  adojit  a  system  of  education  which,  professing  " 
to  be  humane,  only  turns  out  linguistic  jjedants,  as  it  would  be 
to  adopt  one  which  only  turned  out  soulless  mechanical 
practicians — human  beings  with  the  minds  of  machines. 


owners  and  the  Government  too,  now  they  have  been  brought 
into  the  matter  exhibit  equal  frankness  i  To  do  so  is  the 
only  way  to  obtain  the  necessary  agreed  solution. 


Col.   R.   E.    B.   Crompton, 

On  other  pages  of  this  issue  will  be  found  two  interesting 
announcements  about  that  pioneer  of  the  electrical  industry. 
Col.  K.  E.  B.  Crompton.  Under  the  heading  of  "  Forty 
Years  Ago  "  the  "  Journal  "  of  the  Royal  United  Services 
Institution  is  said  to  contain  a  Paper  by  Mr.  R.  E.  Crompton 
on  '"'The  Progress  of  the  Electric  Light."  In  our  Personal 
column  we  announce  that  to-morrow  Col.  Crompton  is  to 
celebrate  his  golden  wedding.  In  the  intervening  years  not 
only  has  electric  light  progressed,  but  so  has  Col.  Crompton, 
and  if  in  his  progress  his  movement  has  been  away  from  rather 
than  in  the  electrical  industry,  that  is  the  industry's  loss.  For 
we  can  ill  spare  such  workers  from  the  electrical  field,  workers 
who,  like  Col.  Crompton,  possess  not  only  knowledge  and 
initiative  but,  what  is  more  important,  enthusiasm.  His  is  an 
enthusiasm  undamped  by  failures,  of  wliich  in  the  ordinary 
course  of  events  there  must  be  many,  but  which  seems  to 
derive  from  these  temporary  set  backs  a  further  supply  of 
energy  whirh  enables  success  to  be  finally  achieved.  We 
heartily  congratulate  both  Col.  and  Mrs.  Crompton  on  this 
festival  in  their  lives. 


The  Coal  Dispute. 

The  resumed  negotiations  in  the  coal  dispute  have,  so  far, 
brought  us  no  nearer  settlement.  There  is  little  reason  why 
they  should.  The  new  or  re-hashed  proposals  are  obviously 
not  understood  by  the  miners  ;  and  we  doubt  whether  they 
are  really  understood  by  anyone  else.  At  any  rate,  they  may 
be  read  in  so  many  ways  as  to  be  more  likely  to  lead  to  con- 
fusion than  to  a  resumption  of  work.  What  Mr.  Fr.ixk 
Hodges  said  in  a  recent  speech  is  therefore  important :  "We 
must  have  a  settlement  which  will  give  the  men  a  decent  living 
wage  and  we  nmst  have  in  the  industry  a  ma.ximum  point  of 
efficiency.  We  want  a  peace  not  for  three  months  or  12  months 
but  for  a  couple  or  three  years  at  the  least  which  will  enable 
the  mines  and  the  country's  trade  as^  a  whole  to  get  back  to 
normality.  .  .  .  But  we  will  not  agree  in  advance  to 
accept  proposals  without  knowing  what  the  ultimate  conse- 
quences will  be."     This  at  any  rate  is  frank.     Cannot  the  mine- 


A   New  Tax  on   Industry. 

It  is  an  a.xiom  even  among  politicians  that  to  regain  our  jire- 

war  industrial  supremacy  we  must  develo])  our  foreign  trade. 

But  it  is  unfortunately  equallyaxiomaticthat, with  politicians, 

deeds  do  not  correspond  with  words.     For  how  else  are  we  to 

explain  the  latest  proposals  of  the  Postmaster-Gexer.\l  for 

liquidating  the  deficit  which  has  been  suddenly    discovered 

in  his  department  ?     To  increase  the  postage  rates  on  news- 

j)apers  and  printed  matter  sent  abroad  may  be  beneficial  to  the 

Post  Office  (which  we  doubt)  but  it  will  certainly  reduce  to  a 

trickle  that  stream  of  information  about    British  goods  and 

about  British  work  in  the  scientific  and  technical  fields  which  is 

necessary  to  the  building  up  of  our  export  trade.     For  trade 

is  not  only  a  matter  of  buying  and  selling  but  of  information 

too.     And,  therefore,  to  interfere  ever  so  little  with  that  flow 

of  knowledge  is  seriously  to  affect  the  volume  of  business  that 

we  do  abroad.     Various  ingenious  methods  of  counteracting 

this  new  tax  on  trade  are  being  suggested,  but  the  only  sound 

jJolicy  is  to  drop  the  idea  of  making  the  increases.     Both 

as   electrical    engineers   and  as    publishers  we  therefore    add 

our  voice  to  the  protests  which  are  every  day  gathering  strength, 

and  hope  that  they  will  be  successfid.     We  agree  that  the  deficit 

on  the  Post  Office  operations  must  be  reduced,  but  there  are 

other  ways  of  doing  that  which  at  least  might  be  tried.     A 

reduction  in  the  number  of  officials  and  a  fair  day's  work  by 

the  remainder  would  be  one. 


The  Candid  Friend. 

In  these  days  when,  as  Lord  Weir  has  truly  said,  we  live 
on  an  island  entirely  surrounded  by  hot  water,  the  critic,  the 
reformer  and  the  preacher  are  not  only  vocal  but  are  generally 
listened  to.  For,  much  as  we  distrust  and  discount  what  they 
have  to  say,  we  still  hope  against  hope  that  their  outpourings 
may  contain  something  from  which  we  may  derive  some 
benefit.  It  is  also  true  that  the  more  unbiased  and  detached 
the  critic  the  more  probable  his  views  are  worthy  of  attention. 
For  all  these  reasons  the  lecture  recently  delivered  on  the 
English  electrical  industry,  by  Dr.  E.  Rosenberg,  before  the 
Austrian  Electrotechnical  Society,  an  abstract  of  which  appears 
on  another  page  of  this  issue,  is  worthy  of  attention.  Dr. 
Rosenberg  himself  needs  no  introduction  to  our  readers. 
As  is  well  known,  he,  for  some  time,  occupied  an  important 
position  with  the,  then,  British  Westinghouse  Electric  & 
Manufacturing  Company  and  so  obtained  amidst  much 
that  to  him  must  have  been  strange  and  unintelligible,  a  wide 
knowledge  of  British  manufacturing  and  trading  conditions, 
a  knowledge  which  he  is  now  using  to  expose  our  shortcomings. 

The  Industry  in  a  Bad  Way. 

Though  Dr.  Rosenberg's  criticisms  apply  to  pre-war 
conditions,  that  does  not  make  them  less  interesting  nor  less 
instructive.  For,  while  conditions  at  the  present  time  are  in 
many  ways  profoundly  different  from  what  they  were  when  Dr. 
Rosenberg  was  (Connected  with  the  British  electrical  industry, 
these  differences  are  superficial  rather  than  essential.  W^e 
gather  from  his  remarks  that  he  thinks  the  British  electrical 
industry  is  in  a  bad  way.  If  half  of  what  he  says  is  true  it 
ought  to  be  in  a  much  worse  way  and  he  is  rather  puzzled 
because  it  is  not.  This  state  of  aiJairs,  he  thinks,  is  not  mainly 
due  to  lack  of  knowledge  or  to  faidts  in  management,  but  to 
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Free  Trade,  to  tlie  strong  position  of  trade  unions  and  their 
curious  ways  and  to  the  large  number  of  small  firms  which 
not  only  take  in  each  other's  washing,  but  cut  each  other's 
throats  in  the  process. 

But,  bad  as  the  efiect  of  Free  Trade  has  probably  been  and 
contrary  to  our  own  interests  as  has  certainly  been  that  sort 
of  competition  which  he  so  rightly  deplores,  these  are  as 
nothing  compared  with  the  dual  effect  of  the  baleful  workings 
of  the  trade  union  regulations  against  production  and  the 
personal  idiosyncracies  of  those  consulting  engineers,  who  by 
evolving  voluminous  specifications  full  of  strange  penalties 
and  insisting  that  certain  peculiar  details  of  design  and  con- 
struction should  be  embodied  in  all  the  plant  they  order,  have, 
or  so  Dr.  Rosenberg  would  have  us  believe,  prevented  not 
only  standardisation  but  a  real  development  in  the  British 
electrical  industry  both  at  home  and  abroad. 

More  in  Soebow  than  in  Anger. 

We  feel  that  Dr.  Rosenberg  is  really  more  sorrowful  than 
angry  with  us.  His  graceful  reference  to  the  often  unfruitful 
work  of  such  pioneers  as  Parsons  proves  that.  Such  work  is 
unfruitful  because  our  trading  methods,  our  cut-throat  com- 
petition of  pre-war  days,  our  Trades  Unions  and  our  con- 
sulting engineers  have  been  too  influential ;  and,  as  a  result,  the 
balances  of  most  English  electrical  firms  were  non-existent. 
Characteristically  enough  he  feels  that  only  war  could  alter 
this  and  he  sees  in  the  enormous  fillip  which  even  gave  to  the 
eleptrical  trade  a  real  but  undeserved  benefit  conferred  upon 
those  who  were  too  blind  to  see  for  themselves  that  the  policy 
they  were  following  was  rajoidly  leading  them  to  disaster. 

Still  though  we  are  interested,  our  withers  are  not  so  wrung 
as  perhaps  they  ought  to  be.  The  views  which  Dr.  Rosenberg 
expresses  about  trade  unionism  will  at  once  label  him  as  reac- 
tionary in  interested  circles.  Nevertheless,  even  Labour  is 
beginning  to  see  that  certain  restrictions  on  output 
are  two-edged  in  their  efiect  and  that  good  work  ajid 
increased  production  are  the  only  ways  in  which  high  wages 
can  be  maintained.  In  the  matter  of  competition  we  fear 
Dr.  Rosenberg's  imagination  has  rather  run  away  with 
him.  The  British  Electrical  &  Allied  Manufacturers'  Asso- 
ciation, the  formation  of  which  he  rightly  views  as  a  ray  of 
light  in  an  atmosphere  of  pure  gloom,  took  place  some  years 
before  the  war  and  the  operations  of  this  body  no  less  than  its 
policy  were  beginning  to  have  an  efiect  in  relieving  those  ills 
which  he  rightly  stigmatises.  The  war  was  not  responsible 
for  the  formation  of  the  B.E.A.M.A.  any  more  than  the 
B.E.A.M.A.  was  responsible  for  the  war. 

A  New  Poison. 

It  is  also  very  much  to  be  doubted  whether  the  consulting  engi- 
neer virus,  or  what  Dr.  Rosenberg  describes  as  their  Eigen- 
broddei  (a  queer  looking  word  whose  meaning  is  as  pungent  as  its 
appearance),  was  really  having  such  a  detrimental  effect  on 
the  health  of  the  electrical  industry  as  he  would  have  us  think. 
There  were  consulting  engineers  and  consulting  engineers. 
Some  did  harm  and  some  did  good.  Those  who  hold  in  all  its 
nakedness  the  theory  that  the  consulting  engineer  is  a  person 
who  is  dangerous,  useless  and  ought  to  be  abolished,  will  enjoy 
the  scorn  which  Dr.  Rosenberg  pours  down  upon  the  whole 
class  of  them — even  consulting  engineera  wiU  be  gratified  at 
the  attention  he  pays  them.  But  his  invective  is  a  little  like 
flogging  a  dead  horse  and,  presuming  the  consulting  engineer  were 
as  black  as  Dr.  Rosenberg  would  have  us  believe,  we  do  not 
go  all  the  way  with  him  when  he  says  that  the  manufacturer 
is  quite  capable  of  looking  after  the  production  of  efficient  and 
weU-designed  electrical  apparatus.  Or  rather,  we  ask  if  he  is 
capable  of  doing  so  why  he  does  not  do  it.     For,  while  there  are 


consulting  engineers  and  consulting  engineers,  so  there  are  manu- 
facturers and  manufacturers.  And  while  specifications  have 
been  silly,  the  articles  turned  out  have  been  bad  ;  and  the  faults 
of  one  class  have  re-acted  on  the  faults  of  the  other,  leading  to 
an  increase  of  both  in  number  and  in  value.  We  refer  our 
readers  to  Dr.  Rosenberg's  lecture  for  illustrations  of  this 
thesis.  It  is  a  policy  which  has  often  resulted  in  both  the 
consultant  and  manufacturer  digging  their  o^\•n  graves. 

Faulty  Psychology. 

These  little  weaknesses  in  Dr.  Rosenberg's  argument  do  not, 
however,  blind  us  to  the  essential  importance  of  what  he  says, 
and  the  thanks  of  the  British  electrical  industry  are  due  to 
him  for  putting  down  so  sympathetically  and  justly  the 
defects  which  he  sees  in  an  industry  with  which  he  was  so 
long  connected.  At  the  same  time  his  psychology  is  not 
faultless,  and  while,  on  our  part,  we  should  do  well  to  take  to 
heart  the  lessons  that  can  be  learned  from  his  strictures  we 
give  him  friendly  warning  not  to  place  too  much  reliance  upon 
those  surface  indications  from  which  he  draws  such  definite 
conclusions.  British  industry,  no  less  than  the  British  work- 
man, moves  in  a  mysterious  way.  It  is  a  way  which,  though 
beset  with  many  self-erected  obstacles,  somehow  sooner  or 
later  reaches  its  goal  to  its  own  satisfaction  and  to  the  con- 
fusion of  those  who  have  been  watching  its  presumably  un- 
availing struiggles.  The  British  electrical  industry  is  not  dead 
yet,  though  with  the  kind  help  of  a  sympathetic  legislature 
it  has  more  than  once  nearly  committed  suicide. 

In  concluding  his  lecture  Dr.  Rosenberg  remarked  that  the 
industrial  war  which  is  about  to  break  out  between  English 
and  German  electrical  industries  will  pass  through  many 
interesting  phases.  We  agree  and,  if  forewarned  is  forearmed, 
he  has  done  us  a  real  service  of  which  it  will  be  well  to  take 
advantage.  We  can  view  with  satisfaction  what  we  have 
done  in  the  past  and,  given  certain  conditions,  we  feel  sure  that 
we  can  do  even  better  in  the  future.  With  a  sensible  policy, 
wise  direction,  and  hard  work,  there  is  no  reason  why  we  should 
not  supply  the  needs,  fulfill  the  demands  and  solve  the  pro- 
blems of  the  whole  world.  We  must  try  and  so  do  without 
raising  our  heating  losses  to  an  abnormal  figure. 


Institution  Business. 

Judging  by  recent  events,  the  wave  of  criticism  which 
recently  threatened  the  Institution  of  Electrical  Engineers, 
and  especially  the  Council,  has  left  the  main  structure  and  its 
foundations  as  stable  as  ever,  and,  to  change  the  metaphor, 
the  machine  is  now  running  smoothly,  quite  unaffected  by  the 
surges  which  at  one  time  seemed  likely  to  burn  it  out.  No 
revolutionary  scheme  of  reform  has  been  outlined,  and,  as  far 
as  we  can  learn,  no  drastic  changes  have  been  made  in  the 
present  policy.  We  are  not  sure  whether  we  should  rejoice 
or  lament  at  this  ;  but  of  this  we  are  certain,  that  it  is  better 
to  advance  by  slow,  easy  and  well-considered  stages  than  to 
follow  the  example  of  the  wind  (and  many  reformers)  and  to 
blow  where  we  list  only  to  change  like  the  wind  (and  many 
reformers)  on  the  first  possible  opportunity.  Such  divaga- 
tions, though  interesting  and  exciting  to  spectators,  are 
dangerous  to  those  taking  part  in  them. 

The  New  Council, 
Certainly  no  indications  of  revolution  are  to  be  found  in  the 
result  of  the  latest  election  for  members  of  the  Council  an- 
nounced by  the  President  last  week.  Candidates  for  the 
higher  offices  of  President  and  Vice-president  have  been 
elected  without    opposition   and  we  congrattilate  Mr.  J.   S. 
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HiGHFiELD,  no  less  than  Prof.  E.  W.  Marchant  and  Mr.  C.  C. 
Patekson,  on  this  result.  Sir  Jamks  Devonshike  remains 
honorary  treasurer,  while  ordinary  members  of  the  Council 
who  have  been  elected  arc  Mr.  Sydney  Eversheu,  Lieut.- 
C'ol.  F.  A.  Cortez-Leigh,  Sir  A.ndrkw  Ogilvie,  Mr.  A.  Page, 
Mr.  T.  Roles  and  Mr.  A.  AV.  Tait.  Of  these,  only  one,  Lieut.- 
C'ol.  Cortez-Leigh,  is  an  unofficial  candidate,  the  other 
unofficial  candidate,  Mr.  W.  C.  P.  Tapper,  being  among  the 
reJL'cted.  Official  candidates  who  fiiik-d  to  secure  election 
were  Mr.  A.  L.  C.  Fell,  Col.  H.  E.  O'Brien  and  Capt.  J.  H. 
Round.  This  in  itself,  however,  indicates  no  great  opposition 
to  the  Council's  nominees,  for  it  is  obvious  that  when  six 
candidates  are  put  forward  to  fill  four  vacancies  someone 
must  drop  out.  We  understand  that  tlic  number  voting  in 
the  election  was  very  much  greater  than  usual,  ana  we  are  glad 
to  see  this  indication  of  increased  interest  in  the  affairs  of  the 
Institution. 

JMatters  Relevant  and  Irrelevant. 
The  holding  of  the  Annual  General  Meeting  also  offers  an 
occasion  for  the  unofficial  member  to  have  his  say  on  matters 
relevant  and  irrelevant  to  the  affairs  of  the  Institution.  How 
this  opportunity  is  seized  may  be  judged  by  the  appearance 
of  the  lecture  theatre  on  such  occasions.  It  resembles  the 
proverbial  school  cake,  with  those  present  representing  the 
currants  almost  lost  in  the  wide  space  of  dough — or  empty 
benches.  We  should  like  to  ascribe  the  somewhat  more 
crowded  condition  of  the  theatre  on  Tuesday  last  to  the 
greater  interest  wliich  is  being  taken  in  the  policy  of  the 
Council  by  the  general  body  of  those  belonging  to  it,  but  we 
fear  it  was  really  due  to  a  desire  to  revisit  our  recently  recovered 
building  and  to  the  fact  that  voting  was  to  ta"ke  place  later 
on  the  question  of  applying  for  a  Royal  Charter.  We  are  led 
to  this  opinion  by  the  air  of  aloofness  which  characterised  the 
proceedings,  for,  with  the'  exception  of  Mr.  Purse,  no  one 
criticised  either  the  report  or  the  accounts. 

The  Annual  Report. 

The  annual  report  contains  little  that  is  not  already  common 
property.  We  are  glad,  however,  to  learn  that,  in  spite  of  the 
large  increase  in  membership  the  qualifications  required  by 
the  candidates  for  elections  are  being  maintained  at  a  high 
level.  This  is  eminently  necessary  if  the  new  title  of  Chartered 
Electrical  Engineer  is  to  be  of  any  value,  and  it  is  equally  of 
importance  in  its  bearing  on  the  attitude  which  is  being  taken 
up  by  the  Institution  on  the  questions  of  the  appointmenc  of 
technical  officers  in  the  Civil  Service  and  on  the  salaries  of 
teachers  in  technical  institutions.  What  is  being  done  with 
regard  to  the  former  of  these  questions  is  a  little  vague,  but 
as  regards  the  latter  the  suggestion  that  corporate  membership 
of  the  Institution  should  be  accepted  as  equivalent  to  a  first 
class  honours  degree  is  one  that  most  of  us  will  be  disposed  to 
accept.  It  is  one,  however,  whose  justification  must  depend 
on  the  qualifications  necessary  for  membership. 

Educational  Mattees. 

We  have  often  insisted  that  tlic  continued  education  of  both 
the  younger  and  the  more  mature  members  should  be  one  of 
the  primary  objects  of  the  Institution.  This  object  is  to  some 
extent  fulfilled  by  the  meetings  which  are  increasing  in  number 
and  usefulness  as  time  goes  on.  It  may  be  assisted  in  a  less 
spectacular  way  by  arranging  that  the  facilities  provided  by 
the  library  and  museum  are  of  such  a  character  that  they  can 
be  taken  advantage  of  by  as  large  a  number  of  members  as 
possible.  This  point  was  raised  at  a  recent  informal  meeting, 
and  we  are  glad  to  see  that  it  is  jiroposed  to  open  the  library 
during  the  evening  as  soon  as  that  course  is  possible.  We 
hope  that  this  experiment  will  amply  be  justified.     Whether 


it  is  justified  or  not  depends,  of  course,  on  the  members  them- 
selves. For  the  great  hopes  we  all  entertain  for  the  develop- 
ment of  electricity — in  all  its  branches — can  only  be  realised  by 
gradually  raising  the  standard  of  knowledge  of  members  of  the 
Institution.  To  raise  this  standard  of  knowledge  wide  study 
is  necessary,  and  to  ntake  wide  study  possible  a  library  is  a 
fundamental  necessity.  The  same  argument  applies  equally 
to  the  museum,  and  we  hope  that  similar  facilities  will  allow 
the  widest  use  to  be  made  of  that  interesting  collection  of 
historical  apparatus.  We  trust  also  that  those  in  a  position 
to  do  so  will  increase  the  number  of  exhibits,  thus  leading  to 
an  increase  in  usefulness. 

The  Cult  of  Standardisation. 
We  are  glad  to  see  that  the  activities  of  the  Institution  on 
questions  connected  with  the  standardisation  and  regulation 
of  electrical  apparatus  of  all  kinds  are  continuing  with  un 
abated  vigour,  and  that  the  various  Government  departments 
have  consented  to  avail  themselves  of  the  assistance  of  the 
British  Engineering  Standards  Association  in  drawing  up 
their  specifications.  As  Mr.  Wordingham  recently  said, 
the  Association  requires  and  deserves  the  support  of  the 
industry.  Electrical  engineers  should  be  among  the  first  to 
give  this.  There  is,  however,  a  danger  from  over-stan- 
dardisation. In  fact,  what  is  required  at  the  present  time  is 
something  in  the  nature  of  the  standardisation  of  standards. 
There  are  too  many  rules  and  regulations  dealing  with  the  same 
matters,  and  a  determined  effort  should  therefore  be  made  to 
edit  and  combine  these  into  one  authoritative  compilation. 
No  work  that  the  Institution  could  undertake  would  be  of  more 
ultimate  use  than  this. 

Financial  Stability. 

The  question  of  the  financial  stability  of  the  Institution  has 
already  been  widely  discussed,  and  the  position  is  so  well 
known  that  we  need  say  Uttle  about  it  at  this  juncture,  except 
to  remark  that  it  is  not,  at  the  moment,  quite  so  satisfactory 
as  it  might  be  ;  but  we  have  no  doubt  that,  with  the  increased 
subscriptions  and  the  larger  membership,  this  is  but  a  tem- 
porary phase.  The  number  added  to  the  membership  during 
1920-1921  was  the  largest  ever  known.  It  is,  therefore, 
interesting  to  see  that  the  amount  in  the  accounts  under  the 
heading  of  entrance  fees  has  fallen  off  by  some  £500.  This, 
we  take  it,  is  due  to  the  increase  being  largely  in  the  students 
class,  who  pay  no  entrance  fee.  There  is  nothing  to  criticise 
in  this,  however,  for  it  shows  a  pleasing  realisation  of  the 
benefits  membership  can  confer. 

The  Royal  Charter. 
To  those  who  love  sensation  the  proceedings  at  the  Special 
General  Meeting  held  to  authorise  the  Council  to  apply  for  a 
Royal  Charter  must  have  been  disappointing.  It  is.  however, 
clearly  a  course  which  is  supported  by  the  main  body  of 
members.  The  post  card  vote  showed  that  63 '5  jier  cent,  of 
those  eligible  voted,  and  that  only  three,  or  0  0003  of  1  per  cent, 
of  the  total  membership,  were  against  the  idea.  AVe  do  not 
know  whether  it  is  proposed  to  hold  an  enquiry  into  the 
mentality  of  these  gentlemen.  But  while  there  is  overwhelming 
support  in  favour  of  the  application  there  are  still  a  number  of 
members  who  are  not  quite  sure  of  the  uses  and  benefits  of  a 
Royal  Charter.  As  the  President  truly  said,  however,  such 
a  document  will  change  the  Institution  from  a  self-constituted 
to  a  State  appointed  body,  and  wiU  so  raise  its  prestige  in  the 
public  eye.  It  will  also  help  us,  as  Mr.  Wordingham,  the 
iuaugurator  of  the  idea  of  applying  for  a  charter,  pointed  out, 
to  extend  the  usefulness  of  the  Institution.  From  both  these 
points  of  \'iew,  it  is  well  worth  while. 
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Some   Improvements   in    the   Poulsen   Arc. 


By    Prot.    P.    O.    PEDERSEN. 


In  a  series  of  investigations  carried  out  during  the  years 
1914  to  1918  the  author  tried  to  elucidate  the  operation  of  the 
Poulsen  arc.  The  results  of  these  investigations  have  been 
published  in  a  number  of  pajjers  in  the  English  and  Danish 
languages*.  The  insight  thus  obtained  made  it  possible  to 
imi:)rove  the  arc  in  several  ways,  and  a  brief  description  of  these 
improvements  may  possibly  be  of  interest  to  some  readers  of 
The  Electrician.  Before  proceeding  with  this  description, 
it  will,  however,  be  necessary  to  give  a  short  resume  of  the 
investigations  as  a  knowledge  of  the  main  results  of  these  is 
required  in  order  to  understand  the  nature  of  the  said  improve- 
ments. 

General  and  Symbols. 

The  diagram  of  the  circuit  of  the  Poulsen  arc  used  in  the 
experiments  is  given  in  Fig.  1.  The  arc  is  burning  in  a  hydro- 
genic  atmosphere. '  The  active  part  of  the  cathode  C  is  made 
of  carbon,  and  the  whole  cathode  is  rotated  by  means  of  a  small 
motor.  The  anode  Cu  consists  of  a  water  cooled  copper  tube. 
The  arc  proper  a  is  placed  in  a  magnetic  field  of  intensity 
H  produced  by  the  current  /,„  through  the  coils  of  the  field 
magnet.      The    supply   current   /(,   is   kept    (approximately) 
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Fig.  1. — DiAOKAM  of  Circuit. 


constant  by  means  of  choke  coils.  The  direct  current  voltage 
across  the  arc  is  denoted  by  Vg.  The  high  frequency  circuit 
is  shown  in  heavy  lines  and  contains  the  capacity  C,  the 
inductance  L,  and  the  resistance  R.  The  efiective  value  of 
the  high  frequency  current  is  denoted  by  /.  The  instantan- 
eous values  of  the  current  through  and  the  voltage  across  the  arc 
are  i\  and  Cj,  and  i  is  the  instantaneous  value  of  the  current  in 
the  h.f.  circuit.  The  positive  directions  of  these  currents  are 
chosen  as  shown  in  Fig.  1,  and  their  values,  therefore,  satisfy 
the  following  relation : — 

H  =  Io  +  i (1) 

The  period   t  of  the   oscillations  is   very  nearly  equal  to 

2jiVCL. 

It  has  been  found  that  the  ratio  of  radio  frequency  current 

to  supply  current  g  for  the  normal  Poulsen  arc  has  the  value 


</=T=Vi=0-10T. 


(2) 


Under  such  conditions  as  are  generally  to  be  found  in  the 
larger  arc  stations,  or  when  using  similar  laboratory  arrange- 
ments, the  formula  (2)  holds  good  with  great  accuracy.  This 
value  of  the  ratio  g  indicates  that  the  radio  frequency  current 

*  (a)  "Forhandlinger  ved  de  skandinaviske  Naturiorskeres  16  Mote  i 
Kristiania,"  July,  1916,  p.  170-172.  (Kristiania,  1918.)  (b)  "  Om  Poulsen- 
Buea  og  dens  Teori."  Mem.  de  rAcademie  Roy.  d.  Sciences  et  d.  Lett, 
de  Banemark.  S"^"  Serie,  t.  II.,  No.  4  Copenhagen,  1917.  (48  pp.) 
(c)  "On  the  Poulsen  Arc  and  its  Theory."  "Proc."  Inst.  Rad.  Eng., 
Vol.  v.,  p.  255-316.  1917.  (r/)  Supplementary  No.  'i.ol.  VII.,  p.  293- 
297,  1919.  (e)  "Poulsen-Buens  Virkeraaade.""  "F\.«Lsk  Tids.skrift." 
Vol.  XVII.,  p.  45-66.  Copenhagen,  1918.  (/)  "Magncifeltet  i  Poulsen- 
Buen."  L.c,  p.  69-87.  Copenhagen,  1919.  (g)  "  On  the  Poulsen  Arc 
^n  Coupled  Circuits."     Will  shortly  aiJpear  in  "Proc."  Inst.  Rad.  Eng. 


is  very  nearly  of  a  pure  sinusoidal  shajje  and  tjiat  its  ampli- 
tude is  very  nearly  equal  to  Iq.     (See  Figs.  2  and  11.) 

The  Operation  of  the  Normal  Poulsen  Arc. 
The  investigations  have  proved,  that  in  the  normal  Poulsen 
arc  the  arc  at  the  beginning  of  each  period  is  struck  at  the 
edges  of  the  electrodes  and  is  then  driven  by  the  magnetic 
field  at  increasing  speed  out  along  the  electrodes  (away  from 
the  edges).     In  the  course  of  the  period  the  arc  is  thus  getting 
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Fig.  2. — Diagrammatic  Repkesentation  of  the  Opeeation  of  a 
Normal  Poulsen  Arc  with  Separate  Extinguishing  and  Striking 
Voltages. 

I.  Craterosdllosram  of  the  Oscillatory  Arc  taken  with  a  Revolving  Mirror. 
II.  Side  View  of  the  Arc. 
III.  Oscillogram  of  Arc  Tension.     The  small  peaks  correspond  to  the  extinction,  the 
large  ones  to  the  re-ignition  of  the  Arc, 

longer  and  longer,  and  is,  at  the  same  time,  travelling  with 
steadily  increasing  speed.  In  consequence  of  this  the  arc 
voltage  increases  during  the  period  and  reaches  at  the  end  of 
the  latter  such  a  value — the  extinguishing  voltage — that  the 
arc  is  extinguished.     The  whole  operation  then  repeats  itself. 

Fig.  2  gives  a  diagrammatic  representation  of  this 
operation.  Part  II.  is  a  side  view  of  the  arc  or — as  a  matter 
of  fact — not  of  the  arc  itself,  but  of  the  entire  space  through 
which  the  arc  travels  during  a  period.    Part  I.  represents  the 


(a)  (6) 

Fio.    3. — Photographs    of   Oscillating  Ai;cs    taken    with    a 

Revolving  Mirror  (Crater  Osoili.ograms).  Cathode  to  the  Left. 
T  is  the  Period. 

corresponding  crater  oscillograms  obtained  by  photographing 
the  oscillating  arc  in  a  rapidly  rotating  mirror.  The  negative 
crater  near  the  electrode  edges  where  the  arc  travels  at  minimum 
speed  is  largest  and  has  the  highest  temperature,  as  seen  in 
Fig.  3  (6).  It  is  mainly  the  conditions  in  the  negative  crater  which 
are  of  interest.  Fig.  2,  Part  III.,  represents  an  oscillogram 
of  the  arc-voltage— the  higher  peaks  representing  the  striking 
voltage.     In  consequence  of  the  above-mentioned  conditions 
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the  arc-voltage  in  each  period  has  its  minimum  value 
immediately  after  the  striking  of  the  arc.  By  and  by,  when 
the  speed  of  the  arc  increases,  and  the  temperature  of  tlie 
crater  accordingly  decreases,  the  arc-voltage  increases. 
Towards  the  end  of  the  period  when  the  current  rapidly 
decreases  the  voltage  rather  suddenly  rises  to  the  extinguishing 
voltage.*     Part  IV.  represents  the  arc  current. 

The  Striking  Voltage. 
The  striking  voltage  may  either  be  higher  or  lower  than  the 
extinguishing  voltage.     In  the  first  case,  the  arc  is  actually 


KiG.  4. — OsciLLOORAM  OF  Arc  Volt.^ck  IX  A  Normal  Poulsen 
Arc  working  \mn  Sepakatk  Extinguishing  and  Striking 
Voltages  obtatnbd  with  Geurcke's  Cathode  Glow  Oscillo- 
OR.A.PH.       Time  Measured  from  Right  to  Left. 

extinguished  once  in  every  period  and  the  arc  voltage  shows 
separate  extinguishing  and  striking  peaks,  as  shown  in 
Figs.  2  and  4.  When  the  striking  voltage  is  lower  than — or, 
at  most,  equal  to — the  extinguishing  voltage,  the  arc  is  not 
actually  extinguished.  The  arc  current  in  this  case  momen- 
tarily goes  down  almost  to  zero,  but  not  quite,  because  a 
"  new  "  arc  strikes  at  the  edges  of  the  electrode  before  the 
"  old  "  one  is  completely  extinguished.  In  this  case  the  arc 
tension  has  only  one  peak  in  every  period.  We  wiU  in  the 
following  speak  of  owe  and  tivo-peak  working  respectively.  We 
have  until  now  mainly  considered  two-peak  working.  The 
conditions  for  one-peak  working — which  is  the  ideal  and  which 
is  made  possible  through  the  improvements  here  to  be 
described — will  be  dealt  with  later  on  in  this  Paper. 

S" 

10- to^ 


m 

*~~~- — o- 


Fig. 
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— The    Most    Auvaxtaoeous    Magnetic    Field    H" 
Dependent  on  the  Wave  Length  (/o=17A). 


each  particular  case  a  certain  field  intensity  H°  is  the  most 
advantageous,  as  with  such  a  field  the  arc  works  more  quietly 
and  with  better  efficiency  than  with  any  other  value  of  tlie 
field. 

From  this  it  follows  that  the  most  advantageous  intensity 
U°  of  the  magnetic  field  stands  in  an  inverse  ratio  to  the  wave 
length,  and  is  proportional  to  the  density  of  the  gas,  and 
increases  with  any  increase  of  the  supply  current  and  of  the 
effective  resistance  in  the  oscillating  circuit. 

In  order  to  illustrate  howclosely  these  deductions  agree  with 
the  experimental  facts,  the  results  of  a  sitIcs  of  measnri'iiients 


It  has  further  been  proved  that  it  is  a  vital  condition  for 
the  proper  working  of  the  arc  that  the  extinguishing  voltage 
reaches  a  sufficiently  high  value.  It  has  also  been  shown 
that  the  extinguishing  voltage  increases  with  the  speed  of  the 
arc  at  the  moment  of  extinction  and  that  the  speed  of  the 
arc  is  proportional  to  the  intensity  of  the  magnetic  field  and 
is  in  inverse  ratio  to  the  density  of  the  gas  surrounding  the 
arc.     Another  fact  brought  out  in  the  researches  is  that  in 

*  These  oscillograms  are  taken  with  the  Gehrcke  cathode  light 
oscillograph  and  reproductions  of  some  of  them  are  to  be  found  in  the 
above-mentioned  Papers  b,  c  ande.  A  typical  oscillogram  of  a  normal 
Poulsen  arc  working  with  separate  extinguishing  and  striking  voltages 
is  shown  in  Fis.  4. 
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Fig.     6. — Diagrammatic     Representation     of     the     Supply 

Voltage   Fj,  as  a  Function  of  the  Field  Intensity  H. 

(The  figures  on   the  Curve  denote   the  Number  of  Arcs  to  be  seen 

in  the  Side  View.) 

of  corresponding  values  of  the  wave-length  and  the  most 
suitable  field  //  are  shown  in  Fig.  5.  The  points  represent  the 
actually  measured  values  and  the  full-drawn  curve  the 
theoretical  values.     The  agreement  is  quite  good. 

For  further  elucidation  of  the  conditions  determining  the 
most  advantageous  field  intensity  we  will  consider  Fig.  6, 
showing  how  the  supply  voltage  Vq  depends  upon  the  field 
intensity  H,  all  other  constants  of  the  arc  circuit  such  as 
supply  current,  wave  length,  and  resistance  being  kept 
constant. 


Fig.     7. — DiAcniAiiMATic    Representation     of    the    Arc    in 
Too  Weak  a  Field. 

Discussion  of  the  (H,  V(,)  Curve. 
The  first  part  ab  of  the  (H,  V„)  curve  corresponding  to 
high  field  intensities  has  quite  a  regular  shape,  Vq  decreasing 
with  decreasing  field  intensity.  As  the  arc  efficiency  is 
inversely  proportional  to  the  value  of  Fq  it  is  most 
advantageous  to  ajiply  as  weak  a  field  as  possible.  On  tlie 
other  hand,  V,,  increases  rapidly  with  decreasing  field  intensity 
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below  the  point  h.     Hence  in  practice  a  value  such  as  H°  a 
little  to  the  right  of  the  point  b  must  be  applied. 

The  cause  of  this  shape  of  the  {H,  Fq)  curve  is  the  following. 
At  field  intensities  essentially  higher  than  H°  the  magnetic 
field  gives  the  arc  too  great  a  velocity.  The  consequence  is 
that  the  temperature  of  the  arc  and  of  its  crater  is  too  low, 
the  ionisation  of  the  arc  too  feeble,  and  the  supply  voltage 
accordingly  too  high.  As  mentioned  before,  the  weakest 
field  possible  should,  therefore,  be  applied.  But  too  weak  a 
magnetic  field  causes  quite  a  different  aspect  of  the  arc 
phenomenon.  The  reasons  for  this  are  to  be  found  in  two 
circimistances,  which  are  consequences  of  or  conciirrent  with 
the  weak  magnetic  field.  To  begin  with,  the  arc  is  not 
completely  extinguished,  or,  if  it  is,  is  only  extinguished  during 
an  extremely  short  time.  And,  secondly,  the  arc  and  craters 
travel  only  a  very  short  way  during  a  period.  The  combined 
result  of  this  is  a  marked  tendency  for  the  arc  to  ignite  again 
at — or,  if  not  completely  extinguished,  to  continue  from — 
the  point  it  has  reached  at  the  end  of  a  period.  If  the  field 
is  much  too  weak,  this  is  repeated  several  times  until  the  arc 
has  attained  such  a  length  and  the  arc  voltage  so  high  a  value 
that  the  re-ignition  takes  place  again  between  the  edges, 
whereupon  the  same  succession  of  phenomena  is  started  over 
again.  These  conditions  are  shown  diagrammatically  in 
Fig.  7,  where  it  is  assumed  that  the  arc  ignites  every  second 
or  third  time  on  the  edges. 


Ee-Ignition  Voltage. 

This  re-ignition  on  the  edges  requires  a  considerable  voltage, 
while  the  next  extinction— and  ignition — voltage  will  be 
comparatively  small,  and  the  next  thereafter  a  little  higher, 
as  indicated  in  the  figure.  That  the  arc  voltage 'really  may 
have  this  appearance  is  clear  from  Fig.  8.  Here  the  arc  is 
struck  at  the  edges  alternately  every  second  or  third  time. 


Pj(3_    g, — Gehkcke    Oscillogeam   op   the    Aeo    Voltage    ix    Too 
Weak  a  Field.     Time  being  measueed   from  Right  to  Left. 


The  side  view  in  this  case  shows  a  number  of  arcs  corresponding 
to  the  various  ignition  points  as  indicated  in  Fig.  7,  Part  II. 
The  weaker  the  field  is,  compared  with  the  normal  field, 
the  greater  is  the  number  of  arcs.  Of  all  these  arcs  only  one 
exists  at  one  time. 

{To  be  concluded.) 


Clydes  Mill  Station  of  the  Clyde  Valley  Power  Co. 


The    Beginnings    of   a   Super   Station. 


The  Clyde  Valley  Electric  Power  Company-  operates  over  an 
area  of  about  750  square  miles  in  the  South-West  of  Scotland.  The 
extreme  length  of  the  area  is  46  miles,  and  its  average  width  10  miles. 
It  roughly  follows  the  direction  of  the  River  Clyde  from  east  to  west, 
and  there  is  a  "  blank"  in  the  middle,  which  is  represented  elec- 
trically by  the  system  of  the  Corporation  of  Glasgow.  Another 
smaller  blank  is  aocoimted  for  by  Paisley.  All  this  is  indicated 
in  the  accompanying  map  (Fig.  1). 

The  company  possesses  three  generating  stations,  one  of  which  is 
at  Yoker  lower  down  the  Clyde  than  the  Clydes  Mill  Station,  and  the 
other  at  Motherwell,  some  distance  higher  up.  The  latter  station 
was  originally  a  cooling  tower  station,  but  recently  a  pumping  plant 
has  been  added  to  allow  a  certain  amount  of  circulating  water  to  be 
drawn  from  the  river  some  distance  away.  Owing  to  this  dravi'back 
and  the  way  in  which  the  load  of  the  company's  system  has  developed 
it  is  not  expect«d  that  this  station  will  be  further  extended. 

Interconnection  and  Transmission. 

The  transmission  and  distributing  network  of  the  company  is 
operated  on  the  three-phase  system  at  11  000  V,  with  a  frequency 
of  25  and  it  is  interesting  to  note  that  11,000  V  is  also  the  generating 
pressure,  so  that  transforming  is  reduced  to  a  minimum.  One  excep- 
tion to  this  arrangement  is  the  .33  000  V  interconnector,  wliich  has 
recently  been  laid  between  the  Yoker  and  Clydes  Mill  stations. 
This  interconnector  is  connected  to  the  system  generally  through 
transformers  at  each  end,  which  are  fitted  with  boosting  equipment. 
The  interconnector  is  designed  for  transmitting  15  000  kVA  both 
ways.  ,  To  obtain  the  maximum  transmission  in  kilowatts  at  the 
low  average  power  factors  (0'75),  which  have  to  be  dealt  with  on 
the  system,  the  provision  of  boosting  equipment  has  been  necessary. 
With  the  transmission  of  15  000  kVA  at  the  above  power  factor  the 
cable  wiU  be  subjected  to  a  pressure  of  36  000  V.  The  transformers 
and  accessory  gear  are  being  supplied  by  the  British  Electric  Tbans- 
forMee  Company,  and  the  cables  are  the  work  of  Messrs.  Pirelli- 
In  future,  arrangements  may  possibly  be  concluded  for  running  this 
interconnector  into  the  Dalmarnock  station  of  the  Glasgow  Corjjora- 
tion,  which  it  passes  within  about  half  a  mile,  thus  forming  one  Unk 
in  a  very  necessary  scheme  for  co-ordinating  electricity  supply 
in  the  Glasgow  area.  Meantime,  this  interconnector  is  operating 
at  11  000  V  until  such  time  as  the  transforming  equipment  is  avail- 
able. 

The  cables  employed  are  double  taped,  armoured,  and  laid  direct 
in  the  ground.  Interlinking  is  adopted  to  the  fullest  possible  extent, 
and  the  whole  system  is  protected  by  the  well-known  Merz-Prioe 


system.  The  length  of  the  c-able  now  operated  by  the  company 
amounts  to  240  miles,  while,  in  addition,  there  are  60  miles  of  over- 
head lines.  These  latter  are  mostly  used  on  the  outskirts  of  the 
area  and  it  is  interesting  to  notice  that  the  general  tendency  is  to 
extend  the  underground  rather  than  the  overhead  system. 

Substations. 
The  substations  of  the  company  number  210  and  are,  in  almost 
every  case,  on  the  consumere'  premises.  The  1 1  000  V  lines  are  laid 
direct  into  the  substations,  and  arrangements  are  made  whereby  the 
consumer  can  cut  off  the  liigh-tension  side  of  the  transformers  in 
case  of  need.  On  the  low- tension  side  four- wire  distribution  at 
425  V  between  phases  is  used  for  power  supply.  This  gives  250  V 
on  the  two-wire  Lighting  circuit. 

Generating  Arrangements. 

Turning  to  the  generating  side  of  the  system  the  station  at  Yoker 
contains  one  18  750  kW  Metropolitan-Vickers  turbo-alternator, 
two  6  000  kVA  turbo-alternators,  and  two  3  000  kVA  alternators 
also  of  Metropolitan-Vickers  manufacture.  The  Motherwell  station 
contains  three  6  000  kVA  and  one  3  000  kVA  turbo-alternators, 
all  made  by  Messrs.  Metropolitan-Vickers.  The  3  000  kVA  set 
uses  the  cooling  towers  mentioned  above. 

The  Clydes  Mill  generating  station,  which  we  describe  more  par- 
ticularly below,  contains  one  18  750  kW  set  and  two  6  000  kVA 
sets,  all  of  the  Metropolitan-Vickers  type  and  make.  This  station 
was  designed  and  built  in  1916  to  deal  with  the  enormously  increas- 
ing load  of  the  company,  an  increase  which  was  brought  about  by 
war  conditions.  '   ^  - 

An  external  view  of  the  station  is  given  in  Fig.  2.  This  indicates 
the  general  arrangement  of  the  outside  equipment  on  the  river  front. 
It  shows  the  dam,  which  helps  to  maintain  the  supply  of  circulating 
water.  This  is  fitted  with  the  usual  protecting  screeens.  These 
are  particularly  neeessai-y  at  Clydes  MiU,  as  the  quantities  of  leaves 
which  come  down  the  river  during  the  autumn  is  particularly  large. 
Jet  blowing  arrangements  are  provided  for  clearing  the  bars  of 
obstruction. 

Coal  Storage  and  Handling. 

The  coal  storage  ground  and  the  sidings  whereby  coal  is  supplied 
from  the  Caledonian  Railway  system  are  on  the  other  side  of  the 
station  from  the  river,  as  are  obviously  the  chimneys,  a  small 
portion  of  the  top  of  one  of  which  only  is  seen  in  the  photograph. 
The  coal  is  drawn  over  from  the  company's  siding  by  means  of 
either  a  steam  locomotive  or  two  electric  locomotives,  which  were 
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built  by  the  Glasgow  tramways  department  to  the  company's  design. 
The  company's  sidinj;  is  about  11  miles  long,  and  at  the  far  end  the 
coal  trucks  are  tipped  by  a  liydraulic  arm  into  a  sifter  or  crusher, 
with  a  capacity  of  40  tons  per  hour.  The  coal  is  then  either  trans- 
ferred direct  to  the  boiler  house,  or,  by  means  of  a  grab  crane,  is 


comes  about  a  rope  railway  will  be  built  to  ensure  easy  handling. 
The  bimkers  over  the  boilers  into  which  the  running  coal  is 
fed  have  a  capacity  of  240  tons,  or  about  sufiicient  to  meet 
the  full-load  requirements  of  the  boiler  house  for  one  day.  The 
steam  raising  plant  installed  consists  of  10  B.  &  W.  water-tube 
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Fig.  1. — Map  showing  the   Clyde  Valley  Electric  Power  Co.'s  Area  of  Supply. 


deposited  on  the  storage  ground.  The  present  arrangements  for 
handling  coal  to  and  from  the  bing  are  of  a  temporary  nature,  and 
pro\ision  has  already  been  made  for  erecting  a  large  gantry  crane 
having  a  span  of  1.50  ft.  Similarly,  the  present  arrangement  for  ash 
handling  is  temporary  and  a  modem  suction  ash  removal  plmt  is  in 
course  of  installation  and  will  be  in  service  shortly.  It  is  interesting 
to  note  that  arrangements  are  in  progress  for  taking  the  whole  supply 
of  fuel  required  for  the  station  from  a  neighbouring  colliery.     If  this 


boilers,  each  with  a  capacitj'  of  33  000  lb.  of  steam  per  hour,  at  a 
pressure  of  200  lb.  They  have  three  drums  and  are  fitted  with 
chain  grate  stokers.  Six  of  them  work  on  induced  draught 
and  four  on  balanced  draught.  They  are  all  fitted  with  in- 
tegral superheaters,  and  each  boiler  is  equipped  with  its  own 
fan.  They  are  amply  provided  with  CO,  recorders  of  the 
W.  R.  Patents,  Ltd.,  type,  and  steam  flow  meters  manufactured 
by  George  Kent,  Ltd. 


Fig.  2 — View  of  Cltdes  Mill  Power  Station,  showtsg  Switchgear  axd  Turbine  Houses  with  Dam  and  River  Screening  Arrangement 
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The  Generatino  Plant  in  Detail. 
As  mentioned  above,  the  generating  plant  installed  in  this  station 
consists  of  one  18  750  kW  set  and  two  6  000  kVA  sets,  all  of  which 
are  of  the' Metropolitan- Vickers  type.  As  is  well  known,  these 
machines  work  on  the  Rateau  impulse  principle  and,  in  this  case, 
operate  at  a  steam  pressure  of  190  lb,  per  square  inch,  though  this 
pressure  can  be  raised  to  250  lb.,  with  a  total  steam  temperature  of 


^'iG.  3.— View  of  the  18  7oO-kW  0-8-P.F.  1  500-rev.  Metropolitan- 
ViCKERS  Turbo-Alternator  in  course  of  erection. 

650°F.     The  speed  of  the  set  is  1  500  revs,  per  min.  which  allows  an 

ample  factor  of  safety.     The  cylinder  containing  t  he  firet  t  hree  stages 

is  constructed  of  steel  and  the  remainder  of  cast-iron.     The  turbine 

is  divided  on  the  horizontal  centre  line  so  that  the  interior  is  readily 

accessible  for  inspection  when  the  cover  is  Ufted.     The  exhaust  end 

has  been  specially  constructed  to  minimise  losses  due  to  the  eddying 

of  the  steam.     Directing  vanes  are  cast  in  the  outlet  to  give  a  stream 

line  flow  to  the  steam  at  the  exhaust.     The  area  of  the  exhaust  is 

96  in.  square,  and  is  large  enough  to  take  the 

full   load    steam    quantity  at   a  pressure    of    1 

Hg.     absolute.     The    turbine     is  fitted  with    a 

surface  condenser   supplied  by  Messrs.  G.   &  J. 

Weie,  Ltd.,  which  is  designed  to  give  a  29  in. 

vacuum  at  the  turbine  exhaust  flange  with  the 

barometer  at  30  in.     The  air  pump  draws  the 

condensate  from  the  condenser  and  discharges  it 

into   a  receiver  from  which  it   is  delivered  by 

means  of  a  force  pump  coupled  to  an  air  pump 

thi'ough  the  feed  water  house  to  a  Lea  recorder 

and  thence  to  the  feed  tank.     By-pass  valves 

and  pipes  are  provided  so  that,  if  necessary,  tin 

feed  water  can  be  discharged  direct  to  the  feed 

tank  without  passing  through  the  heaters.     Thin 

arrangement,  it  is  claimed,  gives  a  saving  in  heat 

over  the  usual  methods  amounting  to  4  per  cent. 

The  condenser  is  bolted  direct  to  the  turbine 

exhaust   and  the  whole   is  supported    on   two 

monoUths  of  comparatively  simple  construction. 

Alternatoe  Design. 
The  alternator  is  designed  for  a  maximum 
continuous  rating  of  18  750  kW  with  an  80  per 
cent,  power  factor.  As  the  economical  rating 
of  the  turbine  is  15  000  kW  there  is,  therefore, 
ample  margin  in  the  alternator  to  deal  with  any 
overloads.     The  general  design  of  this  machine  is  Fig, 

similar  to  that  inst  ailed  at  the  Dabnamook  station 


of  the  Glasgow  Corporation,  of  which  a  description  appeared  in  The 
Electrician  of  September  10,  1920.  It  will  be  remembered  that 
a  noteworthy  feature  is  that  it  is  of  the  two-pole  type,  and  that  for 
this  reason  the  stator  is  of  large  cross-section  and  very  heavy.  The 
complete  stator  including  the  winding  covers  weighs  approximately 
100  tons,  and  for  this  reason  it  was  necessary  not  only  to  assemble 
the  punchings  but  to  wind  the  stator  on  site.  The  rotor  which 
weighs  40  tons  was  completed  and  tested  at  the  factory.  The 
alternator  is  totally  enclosed  and  ventilation  is  provided  by  means 
of  fans  mounted  on  the  rotor. 

The  air  for  ventilation  purposes  is  drawni  in  through  Davidson 
air  filters,  the  yoke  being  provided  with  an  outlet  chimney  at  the 
top  and  bottom,  while  sufficient  section  of  ventilating  passage  is 
given  for  the  foul  air  volume  to  be  discharged  either  way. 

Armature  WrNDiNO. 
The  armature  winding  consists  of  two  conductors  per  slot,  each 
conductor  being  sufficiently  insulated  with  mica  and  capable  of 
withstanding  the  working  voltage  of  11  000  V,  so  preventing  any 
possibility  of  a  breakdown  between  two  conductors  in  the  same  slot. 
The   conductor  nearest  the  slot   opening  is   divided  into  several 
parallel  strips  to  reduce  the  eddy  currents,  the  strips  being  trans- 
posed in  the  centre  of  the  core  by  a  method  patented  by  the  Metro- 
politan-Vickers  Electrical  Company.     The  end  connections  consist 
of  soUd  copper  bars  having  a  cross-section  of  approximately  1  in. 
square.     Such  connectors  offer  a  very  large  resistance  against  the 
bending  forces  which  occur  in  the  CEise  of  an  accidental  short  circuit. 
To  prevent  movement  of  the  straight  parts  of  the  coil  which  are  outside 
the  iron  they  are  blocked  together  into  a  solid  ring  by  means  of 
substantial  segments  of  strong  insidating  material  which  are  pro- 
vided with  an  opening  for  each  of  the  conductors.     This  prevents 
any  radial  or  lateral  movement  of  the  conductors  and  also  prevents 
the  mica  cracldng  where  the  conductors  leave  the  core.     The  gene- 
rators are  provided  vrith  an  internal  reactance  of  10  per  cent.,  and 
an  external  reactance  of  5  per  cent.,  made  up  in  three  reactance  coils 
which  are  connected  in  series  with  the  stator  winding.     The  set  is 
provided  with  an  exciter  which  is  of  the  usual  overhung  type  and 
is  provided  with  a  single  face  radial  commutator  so  arranged  that 
its   field   can  be  satisfactorily  excited  from  a  battery  so  ensuring 
stability  of  voltage  in  case  of  severe  forces  on  the  turbine.     To 
permit  of  the  station  auxiliary  plant  being  run  independently  of  the 
main  turbo  units  a  500  kW  Fraser-Chalmers-General-Electric  geared 
turbo-alternator  is  also  being  installed.     This  set  has  turbine  and 
generator  speeds  of  4  .300  and  750  revs,  respectively,  and  a  guaranteed 
steam  consumption  of  13-6  lbs.  per  kilowatt-hour.     The  two  5  OOOkW 
sets  are  of   similar  construction.     Views  in  the  turbine  room  are 
given  in  Figs.  3  and  4. 

Interesting  Switchgear. 
Perhaps  the  most  interesting  feature  about  this  station  is  the 
switchgear.  As  mentioned  above,  when  completed,  Clyde  Mills  mil 
be  one  of  the  largest  stations  in  the  country,  the  proposed  final 
capacity  being  about  200  000  kW.  The  switchgear  now  being 
bmlt  wiU  control  a  quarter  section  of  the  final  scheme  and  includes 
that  required  for  two  15  000  kW  and  two  5  000  kW  turbo  generators. 


4.— View  of  the  Two  5  000-kW  O-S-P.F.  1  500-rev.  Metropolitan-Vickers 
Turbo-Alternators  in  the  Small  Turbine  House. 
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as  well  as  for  eight  feeders  each  with  a  capacity  of  SOOOkW.  Tlio 
additional  sections  wliich  will  be  necessary  in  the  future  will  be 
coupled  to  this  section  tlnoiigh  suitable  reactance  coils  by  an  auto- 
static  oil  switch. 

The  main  switcligear  occupies  three  floors  of  an  annexe  to  the  main 
mation,  the  control  board  being  mounted  on  a  gallery  overlooking 
the  engine  room.  The  switch  cul)iclcs  were  Iniilt  by  the  Clyde 
Valley  Company  themselves  from  designs  supplied  by  the  MuTiO- 
politan-Vkkei  s  Ki.HCT  . ICAL  CoJU'ANY.  They  are  of  moulded 
.stone  and  iron  fram(-work  construction.  The  top  floor  of  the  annexe 
carries  the  main  and  "  hospital  "  buabai-s  and  the  selector  and 
isolating  switches.  The  main  bars  are  arranged  in  the  form  of  a 
ring  for  the  section  only.  This  ring  can  be  coupled  to  the  hospital 
bai-s  by  a  non-automatic  oil  switch  if  required.  The  "  hospital  " 
bars  extend  tlie  length  of  the  annexe  and  each  circuit  can  be  con- 
nected to  these  bars  Ijy  special  selector  switches.  All  isolated 
switches  are  provided  with  locking  catches  to  prevent  them  opening 
from  any  luagnetio  effect  caused  by  excessive  overload  conditions. 
Special  Oil  Switches. 

The  middle  floor  is  divided  into  two  i)arts  by  means  of  a  gallery 
built  br-tween  the  cubicles  and  the  outside  walls  of  the  annexe. 


button  controller  on  the  panel  working  in  conjunction  with  a  con- 
tactor in  the  cubicle.  The  breaking  of  large  operating  cmients  and 
the  inductive  discharge  effect  on  the  main  solenoid  of  the  ()))crating 
boaril  is  thus  provided.  The  lowtr  portion  of  the  miildle  floor 
carries  the  instruments,  series  transformers  and  the  Mcr/.-Price 
protective  transformers  for  the  generators  and  feeders.  All  these 
transformers  are  of  the  bar  primary  type  with  compound  filled 
sectional  windings. 

The  bottom  floor  of  the  switchgear  annexe  canies  the  generator 
imits.  coils,  instruments,  shunt  transformers,  and  the  cable  boxes 
for  the  feeder  and  generator  cables.  The  shunt  transformer.*  are  of 
the  Merz-Price  tyix",  and  three  single-phase  transformers  are  used, 
connected  in  star  to  form  a  three-phase  unit.  In  the  case  of  the 
busbar,  shunt  transformers  are  so  arranged  that  oil  switches  can  be 
lilted  to  them  at  a  later  date.  As  these  circuits  are  connected 
directly  to  the  'bus-bars  in  the  ordinary  course  of  events  this  would 
necessitate  the  oil  switches  having  the  same  short  circuiting  breaking 
capacity  as  the  main  switches  in  order  to  operate  satisfactorily  in  the 
case  of  a  shunt  transformer  fault.  In  order  to  avoid  making  these 
arrangements  at  the  present  time,  suitable  Koppat  resistanc'c  rods 
have  bjcn  inserted  in  circuit  and  this,  whilst  having  practically  no 
ell'ect  on  circuit  at  normal  load,  reduces  the  current  to  a  low  enough 
value  for  the  expulsion  fuses  to  work  satisfactorily  under  faidt 
condition.s. 

Provision  is  also  made  on  this  lower  floor  for  the  in8tallati(m  of 
reactance  coils  in  the  coupler  circuit  between  this  section  and  the 
proposed  second  section.  All  these  reactance  coils  are  single-phase 
coils  of  the  oil-immersed  type,  and  are  inserted  for  the  jjurpose  of 
reducing  the  short  circuit  energy  in  the  event  of  a  fault.  The  control 
board  is  of  the  vertical  type  and  is  built  of  black  enamel  slate  work, 
carried  on  a  wrought-iron  frame-work.  The  two  smaller  sets  arc  at 
present  controlled  by  a  temporary  board.  The  control  panels  are 
provided  with  a  system  of  dummy  bus  bars  which  shows  the  position 
of  the  sets  of  isolating  switches,  "and  the  bars  to  which  the  circuits 
are  connected,  while  a  very  complete  system  of  lamp  signalling 
allows  the  position  of  each  switch  to  be  recorded.  The  Merz-l'rice 
system  of  protection  has  been  adopted  throughout,  and  overload 
relays  and  constant  time  limit  type  have  been  provided  on  the 
feeder  circuits. 

We  have  to  thank  the  Clyde  Valley  Electric  Power  Company, 
csijecially  their  general  manager,  Mr.  E.  T.  GosUn,  for  jx-rmission  to 
describe  this  interesting  station,  and  for  the  loan  of  the  photographs 
illustrating  it,  with  the  exception  of  Fig.  5,  which  has  been  lent  by 
the  Metropolitan-Vickers  Electrical  Company.  Much  of  the 
information  given  on  the  generators  and  switchgear  was  also  obtained 
from  the  same  company. 

The  consulting  engineers  to  the  Clyde  Valley  Electrical  Power 
Company  arc  Messi-s.  Strain  &  Robertson,  of  Glasgow,  who  have 
been  responsible  for  the  lay-out  and  design  of  the  Company's  system. 


Fig. 


-The  500  0tHl-KV.A.  On,  SwtT<-ii  UsKn  at  Clydes  Mill. 


The  upper  portion  of  the  structure  carries  the  oil  switches 
rated  at  500  000  kVA  rupturing  capacity,  which  are  of  a 
type  new  in  this  country  as  will  be  seen  by  reference  to  the 
accompanying  illustration.  Fig.  5.  It  will  be  noted  that  the  oil 
tanks  are  circular  in  shapr».  and  are  provided  with  a  hemispherical 
bottom.  These  tanks  are  fluid  pressed  from  thick  steel  plate,  and 
are  without  seam.  The  makers  contend  that  this  method  of  con- 
struction combined  with  the  shape  adojrted  gives  a  type  of  tank 
which  is  very  suitable  for  withstanding  the  high  internal  pressures 
caased  when  heavy  overloads  are  broken  on  the  switch.  These 
tanks  are  carefully  eai  thed,  and  are  so  arranged  that  they  can  be 
lowered  without  disturbing  anj-  of  the  mechanism  or  connections. 
The  moving  contacts  are  of  the  wound  brush  tj-p?  with  butt  arcing 
tips,  and  the  fixed  contacts  consist  of  ficed  copjx-r  blocks  which  are 
provided  with  renewable  arc  tijK.  The  construction  of  the  switch 
is  such  that  all  forces  assist  in  increasing  the  sjjeed  of  the  break. 
These  switches  are  solenoid  opsrated.  and  are  controlled  by  a  push- 


Ilydro-Electric   Development   in 
Ne^w   Zealand. 


In  a  recent  address  to  a  meeting  of  representatives  of  Christchurch 
local  bodies  the  Minister  of  Public  Works  assui-ed  his  hcan-i>i  that  the 
Government  considered  the  development  of  hydro-electric  power  essen- 
tial not  only  for  the  towns  but  for  the  country  districts  and  for  the 
alleviation  of  the  conditions  of  \wop\c  in  the  back-blocks.  Rpfcrring  to 
the  Lake  Coleridge  power  scheme  the  Minister  said  that  the  results 
showed  that  only  a  quarter  of  the  power  that  could  be  used  was  being 
turned  out..  Though  the  cajiacity  of  the  plant  was  S  000  H.l'..  at  ])resent 
1  .500  H.p.  more  than  this  amount  wa.s  being  supplied  and  the  plant  was 
b-iiig  run  near  the  danger  point.  Plant  to  provide  another  4(HI0ii.p. 
wouiil  be  ready  for  winter  use,  and  in  1922  provision  woulrl  be  made  for 
auiither  4  OlWn.e.,  which  would  bring  the  output  of  the  Lake  Coleridge 
p:iwer  station  up  to  1.")  000  II. P. 

With  regard  to  distribution  the  Minister  stated  that  1  000  h.p.  would 
111-  distributed  on  the  Timaru  line  to  Ashburton-Orari,  and  500  h.p.  to 
BanUs  Peninsula,  EUesmere  and  other  outlying  districts.  All  the 
money  set  aside  for  electrical  extensions  (£7.50  000)  would  be  spent  ; 
the  plans  and  specifications  of  the  power  house  had  been  approved,  but 
certain  surveys  remained  to  be  made.  .\  new  10  ft.  tunnel  and  a  pipe 
line  would,  when  completed,  result  in  a  capacity  of  atjOOOlI.r.  It 
would  be  necessary  also  to  double  the  capacity  of  the  transmission  lines 
to  Christchurch  and  make  extensions  to  South  and  North  Canterbury. 
It  was  necessary  that  the  money  available  should  be  spent  to  the  best 
advantage,  and  in  connection  with  other  schemes,  e.g.,  .\rapuni, 
\\"aikara'moana  and  Mangahac  in  the  North  Island,  and  Marlborough, 
Nelson.  Westland  and  Otago,  to  be  connected  ultimately  with  .Monowai 
(.Southland)  in  the  South  Island.  High  prices  and  insufficiency  of 
suppUes  and  also  of  labour  had  delaj-ed  progress. 
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The  English  Electrical  Industry.' 

An   Austrian    Engineer's   Criticisms. 


Hi-    Dr.    E.    KOSENBKRG. 


In  the  development  of  the  electrical  industry  in  England  the 
following  points  were  of  decisive  importance  • — 

1.  Free  trade,  whereby  the  English  industry  on  the  one 
hand  remained  unprotected  from  foreign  competition,  while, 
on  the  other  hand,  it  was  not  dependent  on  English  suppliers 
alone  for  raw  material. 

2.  The  strength  of  the  trade  unions,  which  everywhere  ham- 
pered free  development. 

3.  The  large  number  of  manufacturers,  mostly  small  or  of 
moderate  size  onlj',  caiTying  on  unlimited  competition  with 
one  another,  and  with  too  small  capital  for  mass  production  or 
important  technical  equipment. 

4.  Owing  to  the  severe  competition  between  firms,  the  posi- 
tion of  the  buyer,  and  particularly  that  of  the  buyer's  technical 
expert,  became  all  powerful. 

The  Shoetcomtngs  of  the  English  Electrical  Engineer. 

The  English  engineer  in  general  showed  himself  less  suited  for 
or  interested  in  theoretical  investigations  than  his  Continental 
colleague.  This,  perhaps,  was  the  reason  why  so  many  German, 
Austrian,  Swiss,  and  Scandinavian  designers  were  employed  in 
England  before  the  war.  It  would  be  wi'ong,  however,  to  generaUse 
on  this  point,  because  there  are  excellent  theoretical  EngUsh  engineers. 
For  example,  the  voluminous  pubUcations  in  recent  years  in  Ger- 
many on  additional  losses  in  armature  windings  are  principally 
paraphrases  of  A.  B.  Field's  short  Paper  published  in  the  A.I.E.E. 
"  Transactions  "  in  1905. 

The  Effects  of  Free  Trade. 
The  EngUsh  electrical  industry  had  to  grow  up  under  Free  Trade. 
While  in  other  countries  it  was  protected  to  some  extent  from  foreign 
competition  by  tariffs,  and  could  grow  strong  at  home  before  entering 
into  external  competition  in  England  it  had  to  face  American, 
German  and  S\viss  competition.  A  few  Government  contracts 
specified  Enghsh  goods,  but  the  railways  gave  no  preference.  Of 
railway  electrifications  round  London,  one  of  the  chief  contracts 
went  to  Germany  and  another  to  Switzerland.  Owing  to  the 
large  differences  in  price,  municipaUties  also  purchased  their 
machines  abroad.  The  same  was  true  of  the  Colonies,  although 
several  exacted  tariffs  on  electrical  imports.  Since,  however, 
electrical  goods  were  manufactured  only  in  Canada  and  the  pre- 
ferential rates  for  Enghsh  goods  were  small,  England  had  actively 
to  compete  -with  America  and  the  Continent  for  the  Indian,  Aus- 
tralian and  South  African  markets,  in  spite  of  the  Colonies  pre- 
ferring to  buy  from  the  Mother  Country,  and  their  consulting  engi- 
neers being  resident  in  Britain.  Moreover,  since  tariff-protected 
countries  pursued  the  poUcy  of  fixing  lower  prices  for  the  export 
than  the  home  market,  the  EngUsh  salesman  lay  on  no  bed  of  Toses. 

The  Benefits  to  the  English  Buyer." 
In  buying,  however,  the  EngUsh  firms  profited  by  these  conditions. 
They  could  buy  steel,  &c.,from  Grermany  and  Belgium  much  cheaper 
than  in  England,  and  even  cheaper  than  German  firms  in  Germany. 
EngUsh  steel  works  were  therefore  driven  from  the  market,  with  the 
result  that  before  the  war  large  castings  for  turbo-rotors  or  for  the 
flywheels  of  Ilgner  sets  for  peripheral  speeds  up  to  1.50  m.'  sec.  were 
seldom  made  in  England.  The  war  has  altered  this,  and  now  Eng- 
Ush steel  makers  even  supply  such  steel  abroad. 

English  machine  manufacturers  have  often  tried  to  get  tariffs 
imposed,  but  have  failed  owing  to  the  opposition  of  textile,  shij)- 
building  and  other  industries  which  mainly  Uve  by  export. 

The  Effect  of  the  Patents  Act. 
About  1907  a  new  Patents  Act  came  into  force.  This  was  intended 
to  protect  the  English  industry  by  allowing  the  patent  on  any  article 
which  was  mostly  manufactured  abroad  to  be  annulled.  Two 
important  actions  showed,  however,  that  the  interpretation  of  the 
law  by  the  Patent  Office  and  the  inferior  court*  was  not  supjiorted 
by  the  Supreme  Court  and  counsel  for  the  owners  of  such  patents 
could  boast  that  they  had  made  a  dead  letter  of  the  law.  The  Act 
had  really  no  effect  on  British  industry. 

*  TI:is  article  gives  the  substance  of  a  lecture  delivered  by  Dr.  E. 
Rosenberg,  late  chief  electrical  engineer  to  the  British  \\'"Stinghouse 
Electric  and  Mfg.  C'nmpany,  Ltd.,  Traflford  Park,  before  tli.  "Elektro- 
technisc'ier  Verein,"  in  Vienna,  on  .Jar^iarj'  12,  1921.  It  was  published 
in  the  "  Elektrotechnik  und  Machinenbau."  Vol.  XXXIX.,  p.  233. 


Trades  Unions  as  an  Obstacle. 

Not  only  had  the  British  manufactiu-er  to  compete  with  foreign 
manufacturers,  but  he  was  still  more  hampered  by  the  poUcy  of  the 
trade  unions.  These  exerted  a  close  control  over  all  factory 
methods,  and  exercised  in  the  most  short-sighted  manner  the  recog- 
nised principle  that  no  innovation  must  be  introduced  to  the  dis- 
advantage of  the  organised  worker.  When  once  a  skilled  workman 
was  allotted  to  a  machine  the  work  on  that  machine  could  never  be 
given  to  an  unskilled  workman,  and  when  once  a  workman  operated 
one  machine  two  machines  must  not  be  operated  by  one  man  in 
future.  This  necessarily  led  to  a  waste  of  energy,  and  often  pre- 
vented the  introduction  of  new  labour-saving  machines,  if  the 
manufacturers  had  gained  experience  that  nothing  could  l>e  saved 
by  introducing  such  machines.  In  general  the  unions  reduced  out- 
put. 

The  War  and  Output. 

During  the  war,  national  patriotism — assisted  by  reverses  at  the 
front — led  the  unions  to  forego  their  privileges  and  customs,  of 
course,  with  the  stipulation  that  pre-war  conditions  would  be  later 
restored — a  promise  that  could  be  as  Uttle  fulfilled  as  many  of  the 
other  promises  given  during  the  war.  It  was  found  that  an  unskilled 
woman  could  with  automatic  machines  replace  thi'ee  skilled  turners. 
The  unions  have  much  influence  on  all  municipal  comicils,  and  there 
is  scarcely  a  municipal  contract  awarded  without  a  Ust  of  trade  union 
minimum  rates  which  must  be  adliered  to. 

Cut-throat    Competition. 

The  severe  home  competition  hindered  the  development  of  British 
firms.  At  the  beginning  of  the  twentieth  century  there  existed 
practically  ordy  small  firms  when  a  large  branch  of  an  American 
firm  with  possibiUties  for  mass  production  far  greater  than  aU 
previous  undertakings  was  estabUshed.  Competition  between  the 
native  firms,  the  English  branches  of  American  and  German  firms, 
and  foreign  importers  reached  a  degree  almost  increcUble  to  anyone 
acquainted  with  present-day  conditions.  An  enquiry  for  a  small 
installation  or  a  medium-sized  motor  would  be  answered  by  sixty 
firms,  all  of  whom  would  go  to  much  expense  to  obtain  the  order, 
which  was  finally  given  at  a  price  below  works  costs.  Few  firms 
were  able  to  pay  dividends.  This  went  on  for  years  ;  several 
firms  needed  yearly  increases  of  capital,  while  shares  were  written 
off  again  ahd  again.  This  was  particularly  the  case  with  firms  which 
built  large  steam-turbine  installations.  Profits  were  made  usuaUy 
onlj'  by  firms  in  which  the  electrical  department  was  a  small 
part  of  the  whole  concern,  so  that  the  losses  on  the  electrical  side 
were  insufficient  to  swallow  up  the  total  profits. 

This  poUcy  put  the  EngUsh  firms  at  a  great  disadvantage  in 
developing  new  lines  compared  mth  American  and  German  firms, 
who,  with  ample  profits  and  prudent  poUcy,  laid  by  great  reserves. 

England  as  the  Pioneer. 

In  certain  branches  England  was  the  pioneer.  The  steam  turbine 
was  invented  by  Parsons,  but  all  countries  have  assisted  in  its  develop- 
ment, and  in  the  victorious  course  which  the  steam  turbine  had  run 
in  the  last  twenty  years  EngUsh  designers  were  for  a  long  time 
behind  their  foreign  competitors. 

In  size  of  units  the  German  firms  with  their  50  000  kW  turbines 
are  still  much  ahead  of  the  EngUsh.  Electricity  supply  in  tOA\ns 
and  large  industrial  districts  in  England  is  weU  developed,  and  in  ^ 
many  cases  the  tariff  poUcies  have  been  such  as  to  encourage  large 
factories  to  buy  from  pubUc  supply  authorities  and  close  down  their 
own  stations. 

High  Frequency  Rotary  Converters. 
In  the  general  use  of  high  frequency  rotary  converters  England 
has  also  been  ahead  of  the  Continent.  ^Micn  the  large  substations 
for  the  London  underground  railways  were  built  efficient  American 
25-cycle  converters  were  avaUable.  At  that  time,  however,  designers 
did  not  feel  confident  about  large  two-pole  generators  mnning  at 
1  500  revs,  per  min.,  and  since  four-pole  25-cycle  generators  would 
have  needed  expensive  and  uneconomical  steam  turbines,  the 
compromise  of  1  000  revs,  per  min.  with  33^  cycles  was  chosen  for 
these  stations.  The  25-c3'cle  converters  could  be  adapted  %Tith 
comparatively  small  trouble.  Fiom  33^  to  40  cycles  is  only  a  small 
step,  and  it  thus  became  possible  in  the  great  electricity  area  around 
Newcastle-on-Tyne,  which  had  been  developed  by  Merz  &  McLellan, 
to  introduce  40-cycle  converters.     The  successful  results  formed 
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tho  bridge  to  the  common  oO-cycle  coiivertor,  vvliich  Ijt-foi'o  tho  war 
had,  after  a  hard  fight,  cstablisheil  itself  everywiiere  in  England. 
Tho  motor-convertt^r,  whieli  liad  prox-ed  tcclmically  sound,  formed 
merely  an  episode  before  tho  general  adoption  of  tho  50-cyclo 
rotary  converter. 

British  Tramway  and  Kailway  Progress. 

Electric  tramways  wore  dcvelopoil  earlier  in  the  provinces  than 
in  London.  The  electrification  of  railways  long  since  reached  an 
advanced  stage  by  the  eleetrificaliou  of  the  London  underground 
railways  on  tho  COO-V,  continuous-current  system  with  tliird  rail. 
Only  the  Brighton  line  adopted  tho  single-phase  system.  Later 
in  Lancashire  1  200  volts  continuous  current  with  a  third  rail  was  used, 
but  experiments  with  3  000  V  did  not  lead  to  practical  developments. 
An  important  electrilioation  was  carried  out  at  1  500  V  continuous 
current  with  overhead  conductors  on  the  North-East  coast  and  on 
the  Jlelbourne  suburban  lines  by  Mer/.  &  McLellan,  and  it  is 
jnobable  that  this  system  will  be  used  by  these  engineers  on  several 
colonial  railways. 

For  tho  electrification  of  long  distance  lines  cheap  coal  made  it 
impossible  for  the  saving  in  locomotive  coal  to  provide  dividends 
for  the  large  capital  needed  for  electrification.  The  great  increase 
in  the  cost  of  coal,  even  in  England,  which  is  relatively  much  higher 
than  the  increase  in  the  cost  of  electrical  machines  and  stations, 
■«  ill  perhaps  reverse  the  situation. 

Some  interesting  specialities  of  Enghsh  firms  or  engineere,  which, 
however,  have  not  conquered  a  very  wide  field,  are  the  radial 
commutator  for  continuous-current  turbo-generators,  the  Hunt 
cascade  motor,  and  the  Kapp  phase  advancer. 

The  rOUNDATION  OF  THE  B.E.A.M.A. 
The  policy  of  unhmited  competition  led  a  few  years  before  the 
war  to  the  foundation  of  the  British  Electrical  and  Allied  Manufac- 
turers' Association  (B.E.A.M.A.).  At  the  outbreak  of  war,  the 
B.E.A.M.A.  was  well  on  the  way  to  standardising  the  legal  and  finan- 
cial clauses  in  contracts,  while  many  technical  anomaUes  were  thereby 
done  away  with,  and  this  association  had  soon  such  beneficial  results 
that  tho  payment  of  a  dividend  in  1914  by  English  electro-technical 
undertakings  was  no  longer  an  uaheard-of  event. 

The  Wab  an  Advantage. 
The  war  reversed  the  position  and  enormously  strengthened  manu- 
facturing firms.  As  a  result  of  the  war  several  firms  amalgamated 
or^  were  swallowed  up  by  powerful  concerns.  At  the  outset 
of  the  war  German  undertakings  were  sequestrated  and  continued 
as  English  concerns.  The  nationalist  wave,  however,  also  suppressed 
American  participation  in  Enghsh  concerns,  and  the  largest  electrical- 
manufactvuing  firm  in  England,  the  British  Westinghouse  Company, 
after  combining  with  the  Metropohtan  Carriage  and  Wagon  Company, 
was  swallowed  up  by  the  armaments  firm  of  Vickers,  and  converted 
into  the  Metropolitan-Vickers  Electrical  Company.  Siemens' 
EngUsh  electrical  undertaking  amalgamated  with  Dick  Kerr  &  Com- 
pany, the  I'hcenix  Company  and  a  carriage  works  to  form  the 
English  Electric  Compariy. 

Conservatism  and  Standardisation. 
Conservatism,  which  is  regarded  as  the  most  prominent  character- 
istic of  the  Enghshman,  certainly  cannot  be  considered  the  reason 
for  the  lack  of  development  in  electrical  engineering.  There  are,  of 
course,  electrical  concerns  which  show  a  conservative  spirit  unknoMii 
to  us.  An  interesting  example  is  electric  train  lighting,  which  is  still 
the  same  as  that  introduced  25  years  ago.  Otherwise  the  English 
electrical  industry  has  suffered  less  from  conservatism  than  from  too 
great  individuality.  At  the  outbrca"k  of  war  the  electrical  expert 
thought  it  jieeuliar  when  he  road  in  the  English  newspapers  that  the 
Enghshman  had  lost  the  Colonial  and  foreign  market  against 
German  comjx-tition,  because  tho  German  catered  in  every  way 
to  meet  tastes  of  his  customers  while  the  Enghshman  rigidly  refused 
to  depart  from  his  standard  manufactures.  I  cannot  say  how  far 
this  is  true  of  other  industries,  but  the  Enghsh  electrical  industry 
had  certainly  not  deserved  this  reproof.  Before  the  war,  on  the 
contrary,  it  had  not  many  standard  articles  ;  while  in  America 
and  C^rmany  jt  was  early  recognised  that  not  only  manufacturei ;~ 
but  also  customers  were  test  served  by  standard  production.  Thi-< 
was  usually  out  of  the  question  in  England,  owing  to  the  pet  fancies 
of  the  consulting  engineers,  who  refused  to  have  standard  apparatu^•. 
This  might  Ije  good  enough  perhaps  for  other  peoph? — for  them 
•something  sjieeial  must  be  built  in  accordance  with  their  own  ideas. 

The  Shortcomings  of  the  CoNsri.TANT. 
A  special  chapter  could  be  devoted  to  the  English  consultant.  It 
is  understood  that  the  civil  engineer  works  out  in  detail  the  plans 
of  a  construction,  and  requires  the  contractor  to  fill  in  all  particulais 
in  the  specification.  The  Enghsh  mechanical  and  electrical  consult - 
ng  engineer  docs  the  same.     The  manufacturer  must  dance  to  bis 


tune.  Now  everyone  will  agree  that  an  experienced  consultant  is 
justified  in  demanding  improvements.  Several  English  electrical 
engineers  have  in  this  way  improved  both  English  and  foreign  goods 
and  a  reasonable  firm  will  accede  to  their  demands.  The  demand  for 
the  short-circuit  tost  of  generators,  transformers  and  switches  may 
well  be  unpleasant  for  the  manufacturer,  but,  when  it  can  be  fulfilled, 
leads  to  a  Ix-ttcr  construction,  and  repays  trouble  and  expense. 
When,  however,  tho  customer  in  every  case  demands  something 
special  he  injures  both  the  manufactiirer  and  himself. 

PusiriNG  Demands  Too  Far. 
Thus  the  Enghsh  coasulting  engineers  before  tho  war'pnshcd  their 
demands  in  many  things  too  far,  but  were  able  to  carry  them  through 
inrtil  the  manirtaeturers  united.  Whilst  with  us  an  ordinary  order 
can  be  settled  by  a  simple  confirmatory  letlver,  an  enquiry  or  an  order 
from  an  Enghsh  consultant  is  always  accompanied  by  a  specially 
printed  specification — a  kind  of  novel  in  two  volumes  :  the  legal  and 
the  technical  volume.  Before  the  war  the  legal  paragraphs  stated 
that  every  occurrence  between  heaven  and  earth  which  might  have 
harmful  effect  on  dcUvery  or  on  the  completed  installation  only 
affected  the  contractor,  whilst  tho  buyer  mast  always  be  free  from 
blame  or  loss.  The  technical  part  preserilx>d  the  output,  overloads, 
efficiency  and  heating  of  each  part  of  the  machine  (here  the  consultant 
adopted  only  lus  ovni,  never  the  commonly  accepted  standards), 
specified  constructional  details  such  as  current  densities  in  the 
conductors,  collecting  surfaces  on  commutators  and  slip-rings,  flux- 
densities,  thickness  of  insulation,  all  the  details  of  a  switchboard; 
but  at  the  same  time  inserted  the  condition  that  despite  all  that  had 
been  prescribed  or  had  not  been  prescribed  by  the  consulting  engineer, 
the  contractor  must  guarantee  the  proiK-r  working  of  th;-  complete 
installation,  and  must  also  supply  such  parts  aa  were  necessary, 
though  not  provided  for  by  the  consultant. 

Odt  of  Date  Data. 
The  constructional  data  in  such  sx)ecifications  were  often  out-of- 
date.  Such  low  loadings  would  be  prescribed  that  a  machine  built 
to  specification  could  not  be  competitive.  In  some  cases  these 
conditions  were  not  as  bad  as  they  seemed,  at  least  not  for  all 
competitors.  In  mimicipal  imdertaldngs  the  influence  of  the  Labour 
members  made  it  very  difficult  to  acct'pt  any  tender  but  the 
lowest,  imless  the  consulting  engineer  could  prove  that  the  lowest 
tender  was  not  in  accordance  with  the  specification.  Consequently 
either  constructional  details  were  intentionally  jirescribed  wliieh 
certain  firms  would  not  agree  to,  or  certain  firms  not  approved 
of  by  the  consultant  would  be  informed  that  their  tender  did  not 
comply  with  tho  specification,  whilst  deviation.s  by  other  firms  were 
not  reported  to  the  Council,  &c. 

When  the  Specification  Misfires. 
In  many  cases  this  is  the  only  means  that  the  municipal  engineer 
has  of  excluding  firms  which  he  does  not  trust,  or  with  which  he  has 
had  unfortimate  experiences,  because  the  members  of  the  Coimcil 
take  up  the  standpoint  "  When  the  engineer  specifies  what  machine  ho 
wants  and  how  it  shall  be  built  every  firm  complying  with  the  specifi- 
cation and  wilhng  to  imdertake  the  guarantees  must  bo  considered, 
so  that  the  eheaiiest  is  then  the  best."  In  many  cases  the  skill  of 
the  author  of  the  specification  does  not  lead  to  the  desired  end.  The 
manufacturer  who  knows  that  he, rightly  or  wrongly,  is  not  in  favour 
mth  the  consultant  accepts  all  the  specified  conditions  and  tenders 
at  the  lowest  price,  so  that  he  gets  the  order.  He  must  then  either 
build  a  machine  similar  to  that  of  another  maker  or  one  of  very  liberal 
dimensioas.  Since  every  firm  sooner  or  later  came  into  this  position, 
it  often  happened  that  every  machine  represented  a  sjxicial  con- 
struction— "  a  freak."  Obviously  the  maker  gained  nothing 
thereby ;  standardisation  became  impossible,  and  the  customer 
obtainc^d  a  dearer  and  poorer  machine. 

Heating  and  Overload  Conditions. 
As  regards  heating,  on  the  Continent  it  is  generally  only  necessary 
for  the  machines  to  comply  with  the  V.D.E.  rules.  Although  for 
many  years  there  have  been  English  and  International  standards 
these  have  been  ignored  by  every  consultant,  every  one  of  whom 
has  his  own  standards — the  one  permits  a  temperature  rise  of  40°C., 
the  other  39°C.  (70°F.) ;  the  one  demands  a  temperature  rise  of  the 
commutator  of  only  35°C.,  the  other  allows  45°C.  For  the  same 
tropical  climate,  one  consulting  engineer  allows  40°C.,  the  other 
25°C.  rise.  The  one  determines  temperature  rise  by  thermometer, 
the  other  by  resistance.  A  main  clause  in  the  guarantees  was  the 
overload  capacity — mostly  25  per  cent,  for  several  hours  was  de- 
manded ;  in  many  cases,  however,  50  per  cent,  for  many  hours  and 
200  and  even  300  per  cent,  overload  for  several  minutes  was  specified. 
Thus  it  often  happened  that  for  a  specified  3  000  kW  turbo-generator, 
plant  having  a  normal  capacity  of  5  000  kW  had  to  be  installed. 
The  objects  for  such  guarantees  were  twofold :   Often  the  engineers 
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wanted  a  larger  installation  than  that  granted  by  the  pubUo  au- 
thority ;  on  the  other  hand,  consulting  engineers  found  that 
they  actually  got  a  5  000  kW  installation  cheaper  by  designating 
it  as  3  000  kW,  because  competitors  often  based  their  price  not  on 
actual  costs,  but  according  to  the  prices  of  other  firms. 

A  Striking  Diversity. 
It  will  .scarcely  be  believed  that  less  than  10  years  ago  in  England 
there  were  not  perhaps  two  identical  steam  tmbines  in  different 
stations  in  the  kingdom.  For  example,  two  three-phase  25-eycle 
stations  in  London  and  in  the  Clj'de  Valley  installed  at  the  same 
time  5  000  kW  turbo-generators  built  by  the  same  firm.  For  Clyde 
Valley  1  500  revs,  per  min.  sets  were  chosen ;  for  London,  however, 
750  revs,  per  min.  was  adopted.  As  both  stations  then  installed 
larger  units,  and  London  also  adopted  1  500  revs,  per  min.,  a  different 
rotor  construction  had  to  be  used  for  London.  No  part  of  the 
installations — neither  turbines,  generators,  condensers  nor  pumps — 
were  the  same.  The  engineer  for  one  of  those  installations  wanted 
also  special  bearings  and  slip-rings  for  a  5  h.p.  auxiliary  motor. 

Severe  Guarantee  Conditions. 
The  guarantee  conditions  were  usually  very  severe,  and  efficiency 
and  temperature  had  to  be  guaranteed  under  heavy  penalties. 
Machines  of  any  importance  and  often  quite  small  motors  were  only 
accepted  after  strict  tests.  The  leading  consulting  engineers  have 
well-trained  technical  assistants  who  have  usually  worked  in  works' 
test  houses  and  are  thus  well  versed  in  all  points  concerning  testing 
and  the  organisation  of  the  manufacturing  firms.  Despite  the 
oppressiveness  of  the  penalty  clauses  against  efficiency  and  delivery, 
the  practice  of  the  EngUsh  Courts  led  manufacturers  to  accept  them, 
Umiting,  of  course,  the  penalties  to  reasonable  amounts.  This 
arose  from  the  fact  that  the  amount  of  the  penalty  is  determined 
thereby  beforehand  ;  otherwise,  if  the  customer  complains  of  non- 
fulfilment  of  contract  and  claims  compensation  for  the  whole  loss 
suffered  by  him,  it  can  be  imagined  what  consequence  this  could 
lead  to  when  a  turbine  installation  consumes  0'5  kg.  of  steam  per 
unit  above  the  guaranteed  figure.  The  well-known  case  of  the 
Chelsea  power  station  is  mentioned.  In  acceptance  tests  for  public 
authorities  an  article  would  be  rejected  or  only  accepted  under 
conditions  even  when  the  deviation  from  the  guarantee  was  of  no 
importance  whatsoever  to  the  customer.  Thus  for  a  crane  motor 
■\vith  intermittent  rating,  which  mostly  worked  with  resistance  in 
series,  the  jirice  had  to  be  reduced  on  account  of  the  efficiency  being 


somewhat  low,  because  the  finance  department  ruled  that  any 
deviations  from  specification  must  be  penalised  by  fines.  Three- 
phase  generators  had  to  be  rebuilt  or  rewound  because  the  pressure 
drop  sUghtly  exceeded  the  guaranteed  figure.  Cases  occurred  where 
a  part  of  the  machine  was  a  few  degiees,  or  even  only  one  degree 
worse  than  was  guaranteed,  and  when  the  maker  fitted  a  fan  the  con- 
sultant refused  acceptance  because  the  fan  "was  not  specified. 

Being  Too  Clever. 

It  occasionally  happened  that  a  consulting  engineer  fix  d 
the  penalty  clauses  to  his  own  hurt.  The  head  of  the  electricity 
station  in  a  Lancasliire  industrial  town  had  specified  severe 
penalties  for  every  one-tenth  pound  excess  steam  consumption  and 
laid  down  that  the  contract  should  be  null  and  void  if  the  steam 
consumption  exceeded  the  guarantee  by  1  lb.  per  kilowatt-hour. 
Owing  to  severe  competition  the  contract  was  awarded  at  such  a 
price  that  quite  apart  from  penalties  it  could  only  be  carried  out  at 
a  loss.  At  the  preliminary  trials,  which  the  engineer  superNised  with 
Argus'  eyes,  the  steam  consumption  was  too  high.  The  manufac- 
turer's engineers  consulted  together  to  consider  what  changes  in  the 
condenser,  pumps,  &c.,  could  be  made  to  reduce  the  consumption 
to  the  guaranteed  figure  ;  but  soon  all  technical  discussions  were 
dropped  when  the  contract  conditions  were  closely  examined. 
Without  the  least  alteration,  it  was  triumphantly  shown  at  the 
official  acceptance  tests  that  the  steam  consumption  exceeded  the 
guarantees  by  more  than  1  lb.,  therefore  making  the  contract  null 
and  void.  The  manufacturer  declared  liimself  ready  to  remove  the 
installation  at  once  and  caused  grave  embarrassment  to  the  muni- 
cipal engineer,  who  needed  the  set  badly.  As  a  result,  the  town 
signed  a  new  contract  and  bought  the  installation  as  it  stood  at  a 
new  price,  which  covered  the  costs  of  the  manufacturer. 

Both  before  and  during  the  war,  the  B.E.A.M.A.  changed  funda- 
mentally both  the  legal  and  technical  part  of  specifications. 

EngUsh  industry  lias  been  compelled  to  fight  its  competitors  in 
the  hard  school  of  free  trade.  The  war  and  the  cutting-out  of 
German  competition,  &c.,  have  enormously  strengthened  English 
industry.  The  war  also  brought  both  technical  and  industrial 
progi'css  in  branches  where  England  was  backward,  as  in  aviation. 
It  has  caught  up  its  competitors  in  remarkably  short  time,  and  in 
cases  overtaken  them,  so  that  the  race  breaking  out  again  between 
Enghsh  and  German  electro-technical  industries  will  pass  through 
many  interesting  phases. 


"Conduit   Mania. 


»» 


A   Plea    for    a    Return    to  Wood    Casing. 


By   "  ELEGTROGYNIC." 


Wood  casing  seems  to  have  been  almost  entirely  eliminated  from 
the  stock-in-trade  of  the  present-day  wireman.  I  am  sure  that,  on 
sentimental  grounds  alone,  a  great  many  electrical  men,  especially 
those  whose  business  experience  goes  back  20  years  or  so,  must 
regret  the  passing  of  their  twin-grooved  and,  I  fear,  unjustly  calum- 
niated friend.  Nowadays,  steel  conduit  is  considered  the  only  fit 
repository  for  the  precious  conductors  of  electric  current,  and  the 
practice  of  wiring,  M'hich  aforetime  was  the  preserve  of  the  meticulous 
and  gentle-mannered  cai-penter,  is  to-day  the  monopoly  of  raucous 
and  grimy  beings  who  know  not  the  charm  of  carefully  mitred 
casing  nor  the  fine  solemnity  occasioned  by  the  act  of  screwing 
chastely  moulded  capping  over  wires  which,  while  temporarily  dead, 
await  a  juice-induced  re\-ival. 

My  feehng  in  this  matter  is  akin  to  that  of  the  mid- Victorian 
Bailor,  who  bemoaned  the  obsolescence  of  England's  "  wooden 
walls."  The  development  of  the  steel  ship  was,  however,  a  move 
in  the  direction  of  efficiency,  whereas  the  sad  affair  with  which  I 
am  here  concerned  is,  in  my  view,  a  retrograde  step.  It  does  violence 
aUke  to  sentiment  and  expediency. 

The  Illogtcality  of  Conduit. 
I  had  better,  perhaps,  confine  myself  to  the  practical  aspect  of  the 
matter.  I  am  probably  alone  (and  almost  certainly  wrong)  in  my 
opinions,  but  they  are  justified  by  my  own  observation  and  ex- 
perience. Of  course,  conduit  nmst  be  used  in  a  great  many  places 
where  damp  and  other  disintegrating  influences  are  to  be  expected, 
or  where  the  wiring  has  to  be  buried  beneath  the  plaster.  These 
excuses  will  apply  in  the  majority  of  industrial  and  bus:ness  pre- 
mises, and  I  have  no  intention  of  tilting  at  the  use  of  conduit  under 
such  conditions. 


But  I  do  consider  that  conduit  is  a  vis  alter  wliich  should  only  be 
resorted  to  under  the  compulsion  of  stern  necessity.  To  use  it  in 
ordinary  private  houses  is  to  forego  the  many  definite  and  admitted 
advantages  of  wood  casing  in  order  to  pro\'ide  a  quite  superfluous  safe- 
guard against  unlikely  rodents,  unlikeUer  floods,  and  the  incredibly 
fooUsh  persons  who  hammer  long  nails  into  floor  boards  and  ceilings. 

What  are  the  advantages  of  casing  ?  First  of  all,  it  keeps  the 
conductors  apart,  and  this  I  consider  a  very  important  function. 
Within  my  own  experience  it  has  more  than  once  occui'red  that,  due 
to  some  imperfection  in  apparently  well-preserved  insulation,  sparking 
has  taken  place  between  contiguous  conductors.  In  one  case  this 
happened  under  a  P.D.  of  110  V.  These  particular  wires  were  not 
enclosed  at  all.  but  had  been  festooned  temporarily  across  a  wall. 
The  insulation  was  apparently  quite  intact,  and  there  was  no  per- 
ceptible moisture  about.  The  two  conductors  w-ere,  however, 
pressed  tightly  together  at  the  point  where  sparking  occurred. 

The  cm.  a.  Not  Guilty. 

Presumably  the  quaUty  of  the  cables  was  not  beyond  susi5icion, 
but  my  only  definite',  nformation  on  this  point  is  that  they  were  not 
manufactured  by  a  memberof  theC.M.A.  The  danger  of  inter-polar 
leakage  is,  of  course,  absolutely  ruled  out  where  wood  casing  is  used, 
and  the  separation  of  wires  of  opposite  polarity  is  scrupulously  and 
consistently  maintained. 

Wood  casing  is  also  easier  and  less  expensive  to  install  than 
conduit.  Moreover,  it  can  be  nm  on  the  surface  of  walls  without 
producing  any  noticeable  disfigurement.  Should  it  be  desired  at  any 
time  to  get  at  the  wires,  this  can  be  done  with  only  a  tithe  of  the 
difficulty  entailed  by  the  most  generously  "  junctioned-boxed " 
system  of  conduits. 
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On  the  debit  side,  it  is  objected  that  a  wood  casing  does  not  otTer 
a  sufficient  degree  of  mechanical  protection  to  the  wires.  That  is, 
lui  doubt,  true  in  worksliops  and  factories  ;  but  I  submit  that  the 
point  is  entirely  unimportant  in  private  houses.  And  it  can,  at  any 
rate,  be  claimed  by  the  advocate  of  casing  that,  while  it  nuiy  not  pro- 
tect, it  docs  not,  on  the  other  hand,  injUcl  any  damage  on  the  wires, 
which  in  contluit  installations  have  often  been  hopelessly  strained 
and  abraded  before  they  have  even  had  the  opportunity  of  demon- 
.strating  their  current-carrying  efficiency. 

An    AURASIVK    El  TECT. 

Conduit  is  frequcntly'nccessary,  but  it  is,  in  my  bumhlc  opinion, 
a  necessary  evil.  Even  where  the  best  screwed  tubing  is  used,  and 
every  care  is  taken  to  avoid  damaging  the  wires,  it  is  impossible  to 
believe  that  the  cables  do  not  suffer  during  the  process  of  installation. 
It  is,  I  believe,  the  practice  of  the  modern  wireman  to  find  out 
whether  the  tubing  has  any  internal  obstruct  ions  by  the  simple  method 
of  inserting  a  stick  of  the  same  diameter.  The  fact  that  this  should 
be  considered  nccessar\-  is  hardly  a  point  in  faxour  of  conduit,  and 
there  is  always  the  jiossibility  tliat  this  preliminary  rite  may  be 
omitted.  In  any  case,  this  metliod  of  locating  actual  projections 
would  not  indicate  the  presence  of  slight  roughnesses  which,  although 
imperceptible  to  eye  and  stick,  might,  nevertheless,  have  an  abrasive 
effect  on  the  cables. 

It  is,  of  course,  common  knowledge  that  a  great  deal  of  inferior 
conduit  is  used  even  on  fairly  expensive  jobs,  and  that  it  is  often 
installed  in  an  unscrupulously  careless  fashion.  In  such  cases  the 
wires  begin  their  career  of  usefulness  in  a  far  wor.se  state  than  one 
would  expect  to  find  them  after  10  year.s'  servicer  in  the  harmless 
grooves  of  wood  casing. 

The  Danoees  of  Propinquity. 

Furthermore,  it  seems  evident  that  the  close  and  constant  pro- 
pinquity of  wires  of  opposite  polarity  in  a  conduit  must  encourage 
insulation  failures,  even  under  quite  moderate  differences  of  potential. 
As  already  mentioned,  I  have  myself  met  with  several  instances  in 
which  arcing  between  conductors  has  occurred  imder  such  con- 
ditions. It  is,  perhaps,  true  that  the  conduit  would  prevent  a  fire 
from  spreading,  and,  as  a  just  critic,  I  must  record  this  as  a  point 
in  its  favour. 

On  an  important  job,  separate  conduits  coidd,  of  course,  be  run 
for  the  red  and  black  wires  ;  but  in  a  small  house  such  a  course  would 
be  prohibitively  expensive  and  exceedingly  cumbersome. 

On   the  general  question  of  expense,  I  suppose  that  a  decent 


conduit  installation  must  always  be  more  costly  than  a  ca-sing  job. 
In  the  early  days  of  conduit  the  difference  may  have  been  less, 
owing  to  tli(;  somewhat  sketchy  methods  then  emi)loyed  in  the 
treatment  of  terminal  points.  Xowadays,  the  cost  of  conduit  boxes 
at  switch  and  lamp  [loints  is  a  serious  item.  They  are  not  strictly 
necessary  in  slip-joint  work,  or  perhaps  it  would  be  better  to  say 
that  they  are  not  generally  used  in  this  connection.  In  screwed 
conduit  installations  conduit  boxes  arc  essential,    ■ 

An  Extravagant  SuPERrLuiTv. 

Even  the  least  expensive  kind  of  wiring  is  much  too  costly  for  most 
people,  and  it  is,  I  think,  a  great  pity  that  the[neces.sar}' and  funda- 
mental cost  should  be  augmented  by  the  modern  insistence 
on  such  an  extravagant  superfluity  as  conduit. 

In  the  non-basement  houses  of  to-day  there  is  not  likely  to  be 
enough  moisture  to  harm  the  wiring.  If  the  house  is  damp  to  begin 
with,  it  will  very  soon  dry  out.  Such  houses,  too,  are  unlikely  to 
be  overrun  with  rats  or  mice.  As  to  the  jjossibility  that  nails  may 
be  driven  into  the  \vires,  I  think  this  is  actually  less  liki'ly  to  occutr 
with  casing  than  with  tubing.  As  a  rule,  the  only  place  where  casing 
is  concealed  is  under  the  floor  boards,  anil  that  householders  should 
drive  through  the  floor  nails  long  enough  to  reach  the  wires  seems 
to  me  to  be  one  of  the  supreme  improl)abilitics  of  hfc.  I  suppose  we 
may  take  it  that  nobody  out  of  a  lunatic  asylum  would  drive  nails 
into  surface  casing.  In  any  case,  the  risk  is  so  slight  as  U)  be  prac- 
tically negligible. 

CONnUIT  AND   THE   XaIL    HaZARI). 

Conduit,  however,  is  frequently  buried  in  walls  where  e\cn  the 
most  sensible  householder  might  be  excused  for  driving  nails  ;  and 
I  imagine  that  some  of  the  thin,  open-seam  tubing  in  use  would  offer 
a  very  ineffectual  resistance  to  .the  penetrating  power  of  a  well  struck 
nail.  At  the  least,  the  tube  would  be  dented  and  the  wires  damaged, 
if  not  actually  severed  or  short-circuited. 

I  feel  that  there  are  serious  lacuna;  in  my  contra-conduit  argument, 
but  it  will  serve  its  immediate  purpose,  which  is  to  con\'ince  me — mot 
qui  vous  parle — that  casing  is  really  better  than  conduit  in  the  wiring 
of  ordinary  houses.  Having  given  orders  for  the  use  of  casing  in  an 
installation  in  which  I  am  intimately  concerned,  I  am  grateful  for 
the  dialectical  gift  which  has  enabled  me  to  prove  to  my  complete 
satisfaction  that  casing  is  not  only  cheaper  than  conduit  (which  is 
why  I  chose  it),  but  that  it  also  possesses  the  mechanical  and 
electrical  superiorities  which  alone  afford  a  respectable  excuse  for 
flaunting  convention. 


The  Electrical  Equipment  of  Whiteley  Park 

and  Village. 


It  will  be  remembered  that  the  bequests  of  the  late  Mr.  William 
Whiteley,  the  pioneer  of  the  great  London  retail  stores,  included  a 
sum  of  £1  000  000  for  providing  homes  for  aged  persons.  After  the 
extensive  legal  preliniinaries  and  a  prolonged  search  for  a  suitable 
site  an  area  of  about  225  acres  was  selected  between  Walton-on- 
Thames  and  Weybridge  on  a  ridge  known  as  BurhiU.  The  estate  is 
heavily  wooded  and  every  care  has  been  taken  to  preserve  the  rural 
amenities  for  the  benefit  of  the  inhabitants.  Sir  John  Oakley  has 
acted  as  the  Trustees'  consulting  surveyor,  and  after  competition 
Jlr.  Frank  Atkinson,  F.K.I.B.A.,  was  chosen  as  architect  for  the 
layout.  Mr.  Hiram  Morecroft  was  responsible  for  the  roads  and 
sewers,  while  the  cottages  were  designed  by  .Sir  Aston  Webb,  Sir 
Ernest  George,  Sir  Reginald  Blomfield,  Mr.  Ernest  Newton,  Mr. 
Mervyn  Macartney  and  Mr.  Walter  Cave. 

There  are  240  cottages  for  single  persons  and  48  for  married 
couples  or  sisters.  These  are  arranged  in  eight  sections  round 
the  sides  of  an  octagon,  each  section  being  provided  with  a  staff 
cottage.  The  staff'  cottage  is  in  telephone  communication  with  the 
administrative  headquarters  and  each  cottage  can  communicate  with 
its  own  staff  cottage  by  a  bell.  The  whole  scheme  is  now  ajjproaeh- 
ing  completion  and  was  visited  by  T.M.  the  KiNO  and  Queen 
on  Saturday  last.  Needless  to  say,  the  estate,  the  houses  and  other 
buildings  are  electrically  lighted,  the  whole  of  the  work  vnider  this 
heading  having  been  super\ised  by  Mr.  H.  1).  Wilkinson,  the 
Trustees'  consulting  engineer. 

Distribution. 
Electricity  supply  at  480  volts  on  the  3-wire  D.C.  system  is  taken 
in  bulk  from  tne  Ui  ban  Electric  Supply  Company,  Ltd.,  Weybiidge, 
the  supply  mains  coming  into  a  main  switchboard  in  the  substation 
on  the  estate.  From  this  board  two  feeders  are  laid  to  the  load 
centres,  located  at  the  north  and  south  of  the  octagon.  These  are 
interconnected  with  t«o  section  pillars  located  east  and  west  of 


the  octagon,  the  whole  in  effect  constituting  a  sectionalised  ling 
main  by  which  any  section,  in  the  event  of  temporary  failure, 
can  be  immediately  isolated  and  the  supply  continued  without 
interruption  to  the  rest  of  the  system.  Messrs.  Malcolm  Allen  &  Com- 
pany were  the  contractors  for  the  main  switchboard  which  is  of 
Cecil  Hodges'  make. 

From  the  section  pillars  distributing  mains  are  laid  to  under- 
ground link  and  network  boxes  situated  at  convenient  points  for 
taking  off'  supply  to  the  bloclvs  of  cottages  and  houses  on  the  estate. 

Road  Lighting. 
The  road  lighting  is  throughout  on  an  entirely  separate  circuit 
which  is  also  controlled  from  the  section  pillars.  There  are  two 
switch  wires  and  one  live  wire  on  this  circuit,  the  former  being  for 
either  half  night  or  all  night  lighting,  and  being  controlled  by 
Venner  automatic  double-time  switches.  The  switches  are  set  to 
put  all  the  road  lights  on  at  dusk  and  switch  off  most  of  the  lights  at 
10  or  II  p.m.,  leaving  a  few  on  all  night  as  pilots.  At  da^vn  the 
latter  are  automatically  switched  off.  The  time  switches  have, 
we  understand,  stood  up  to  this  work  well  and  have  given  no  trouble. 
Connecting  links  arc  provided  at  each  lamp-post  by  which  any  lamp 
can  be  changed  over  from  the  all  night  to  the  pilot  circuit,  or  vice 
versa,  as  may  be  required. 

Feeders  and  Distribution. 
The  feedei's  and  distributing  mains  are  triple-concentric  paper- 
insulated  and  lead-covered,  some  armoured  and  laid  direct  and  some 
unarmoured  and  drawn  into  fibre  conduits  of  the  Key  Engineering 
Company's  make.  The  general  rule  has  been  followed  that  where 
a  cable  could  be  laid  continuously  without  crossing  a  road  it  is 
armoured  and  laid  direct,  but  cables  which  cross  the  roads  are 
unarmoured  and  drawn  in.  .\t  road  crossings  the  conduits  have  been 
laid  in  concrete  forming  an  arch  or  bridge  to  take  any  straius  from 
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road  rollers  or  traffic  on  the  surface.  This  arrangement  ensures 
that  any  withdrawal  of  cable  for  repair  can  be  easily  made  without 
distuirbance  of  the  roadways. 

The  feeder,  interconnecting  and  distributing  cables  are  of  the 
B.I.  &  Helsby  Company's  make.  The  house  services  and  road 
lighting  cables  are  of  the  C.T.S.  single-core  type  and  are  laid  in  G.I. 
screwed  tubes. 

Cottage  IirsTAiiATioNS. 

Each  of  the  eight  sections  of  cottages  in  the  octagon  contain 
about  30  dweUings,  some  single  and  others  in  blocks  of  two  to  six. 
Each  halt-section  can  be  fed  either  way,  so  that  continuity  can  be 
maintained  if  any  cottage  or  block  has  to  be  temporarily  isolated. 
House  switches  and  fuses  are  located  at  points  where  the  services 
are  taken  into  interiors  and  D.P.  links  in  ironclad  boxes  in  interiors 
of  adjoining  blocks.  The  service  cables  are  of  core  armoured  type 
laid  direct  and  C.T.S.  wires  drawn  into  G.I.  screwed  tubes. 

WTiere  a  number  of  dwellings  are  in  one  block  the  service  cables 
are  run  throughout  in  screwed  conduit  with  tee  boxes  for  taking 
out  supply  to  each  dweUing  through  separate  fuses.  Messrs.  Pinching 
&  Walton  were  the  contractors  for  the  service  cables  and  Messrs.  H. 
J.  Cash  &  Co.  for  the  road-Ughttng  cables  and  boxes.  All  interior 
wiring  is  in  V.I.B.  drawn  into  screwed  conduit  chased  in  walls 
with  draw  boxes  in  the  runs  and  conduit  boxes  at  switches  and 
fittings.  All  conduit  is  substabtially  connected  to  earth.  Messrs. 
Pinching  &  Walton  were  the  contractors  for  the  interior  wiring  of  the 
buildings  and  Blessre.  WiUiam  Whiteley,  Ltd.,  suppUed  and  fixed  the 
fittings  and  lamps. 

The  Lakge  Hall. 

The  large  hall,  with  stage  lighting,  is  wired  in  two  circuits  off  the 
three-wire  system ;  other  buildings  are  wired  two-wire.  The 
wiring  of  the  church  was  carried  out  by  Messrs.  Drake  &  Gorham. 
The  only  motors  are  one  for  blowing  the  church  organ  and  one  for  a 
cinema  motor-generator.  The  organ-blower  requires  a  reciprocating 
movement  on  the  bellows  principle,  and  the  drive  is  by  enclosed 
worm  gear  and  crank.  The  automatic  device  for  Umiting  the 
running  of  the  motor  blower  to  such  times  as  the  air  in  the  receiver 
is  down  to  one-third  its  full  capacity  works  exceedingly  well  and  is 
worth  attention.  This  was  jointly  devised  by  the  consulting 
engineer,  Mr.  H.  D.  Wilkinson,  and  the  resident  engineer, 
Mr.  J.  Jletherington,  and  has  proved  a  great  success.  The 
motor  is  only  run  when  it  is  absolutely  required,  and  noise  is 
reduced  to  a  minimum.  The  space  available  for  this  blower  and 
controller  was  extremely  limited,  and  a  good  deal  of  attention  had 
to  be  given  to  the  dimensions  to  fit  everything  in. 

The  installation  is,  of  course,  capable  of  extension  as  further 
buildings  are  erected,  and  motors  for  other  piirposes,  such  as  circular 
saw,  lathe,  &c.,  are  contemplated.  The  interior  wiring  of  the  large 
hall,  involving  stage  Ughting,  was  carried  out  to  the  consulting 
engineer's  plans  by  Messrs.  Duncan  Watson  &  Company. 

The  Telephone  System. 

The  telephone  system  consists  of  a  central  exchange  20-line 
magneto  switchboard  at  the  administration  offices.  Fox  Oak,  from 
which  the  agent  and  manager.  Mi.  H.  E.  Cooke,  can  communicate 
with  the  staff  at  various  points  on  the  estate,  or  can,  on  request, 
permit  any  pair  of  stations  to  be  put  through  to  speak  to  each 
other.  The  exchange  board  and  magneto  call  telephone  instruments 
were  supphed  by  the  Western  Electric  Company  and  were  fixed  and 
wired  by  Messrs.  Duncan  Watson  &  Company.  The  telephone 
cables  are  multicore  (2  to  12  pairs)  solid  dry  paper  insulated,  lead 
covered  and  wire  armom'ed,  laid  underground  with  junction  and 
tee  boxes  run  in  Tv-ith  compound.  The  cables  are  terminated  in 
interiors  by  pot-heads  and  terminal  strips.  The  underground 
cables  and  boxes  were  supphed  and  laid  by  the  B.  I.  &  Helsby 
Company.  A  pair  of  No.  18  S.W.G.  wires  is  run  to  every  telephone 
point  on  account  of  the  long  distances. 

A  system  of  electric  bells  is  installed  Tidth  two-call  piishes  in 
each  dwelling  (one  by  bed  and  one  by  bath)  by  which  the  nurse 
in  any  one  of  the  eight  sections  can  be  called.  At  the  nurses' 
houses  annunciator  boards  are  fixed.  This  installation  was  carried 
out  by  Messrs.  H.  J.  Cash  &  Company.         ""■ 

Electric  Heaters. 

A  few  electric  heaters  have  been  used,  but  no  electric  cooking. 
The  communal  kitchen  is  entirely  fitted  -nith  gas  boilers  and  stoves. 
This  is  due  to  the  fact  that  the  poKcy  to  be  followed  for  cooking, 
whether  individual  or  collective,  has  taken  some  time  to  develop. 
If  it  had  been  possible  to  decide  on  the  collective  method  at  the 
start  it  might  have  been  possible — even  during  the  adverse  conditions 
of  the  war  period — to  have  entertained  electric  cooldng,  but  the 
apparatus  at  that  time  was  very  limited  and  not  so  nell  advanced 
as  it  is  now. 

Our  thanks  are  due  to  Mr.  H.  D.  Wilkinson  for  giving  us  an 
opportunity  of  describing  this  interesting  installation. 


A  Physical  Phenomenon   and 

Its  Application  to  Telegraphy, 

Telephony,  &c.* 

By    A.    JOHNSEN    and    K.    RAHBEK. 

The  lecturers  discovered  in  1917  that  strong  adhesive  forces 
were  developed  in  some  cases  where  an  electric  potential  difference 
was  apphed  to  a  sohd  body  consisting  of  certain  badly-conducting 
materials,  i.e.,  various  minerals,  and  a  conducting  body,  such  as  a 
metal  disc,  resting  on  the  former  body.  This  adhesion  was  found 
to  be  proportional  to  the  true  area  of  contact  between  the  bodies, 
so  that  giound  and  poUshed  sui-faces  fitting  accurately  together 
afford  the  best  results. 

It  was  found  that  the  adhesion  was  due  to  an  extraordinarily 
strong  electrostatic  attraction  between  the  two  surfaces  in  contact. 
The  sofid  materials  in  question  conduct  electrolytically  and  show  a 
very  high  contact-resistance  with  regard  to  an  adjacent  conductor, 
it  no  conducting  hqmd,  cement,  &c.,  be  interposed  between  the  two 
surfaces.  The  contact  resistance  can  greatly  exceed  the  mterior 
resistance  in  the  material  used.  If  a  potential  difference  be  applied 
to  the  metal  disc  and  a  metal  electrode  cemented  to  the  semi- 
conductor (as  the  material  may  be  called)  a  weak  current  will  flow 
through  this  semi-conductor  and  across  the  contact  surface  to  the 
metal  disc.  This  causes  a  finite  potential  difference  between  the 
surfaces  in  contact,  due  to  the  very  high  contact-resLstance.  The 
result  is  an  unusually  strong  static  attraction,  which  may  easily  be 
understood  if  it  is  borne  in  mind  that  the  attraction  between  the 
plates  of  an  "  air  condenser  "  for  a  given  potential  difference  between 
the  plates  is  proportional  to  the  inverse  square  of  the  distance  between 
the  plates.  The  distance  between  the  attracting  surfaces  being, 
theoretically,  in  this  case  zero,  an  infinitely  large  attraction  should 
be  expected.  In  practice,  a  hmited  attraction  is  manifested,  the 
limitation  being  probably  due  both  to  electrolytic  phenomena  and  to 
ionisation  ;  nevertheless,  an  exceedingly  strong  attraction  can  be 
obtained  at  moderate  potentials.  It  has  been  found  that  an  electro- 
static attraction  of  several  pounds  can  be  obtained  between  a  thick 
Uthographic  stone,  fitted  %vith  an  electrode  at  the  back,  and  a 
metal  disc,  2  in.  in  diameter,  resting  thereon,  when  a  potential  of 
440  V  is  apphed.  The  current  is  of  the  value  of  a  few  micro- 
amperes. The  disc  will  hft  the  stone  in  an  exactly  similar  manner 
to  that  in  which  an  electromagnet  can  be  lifted  with  its  armature, 
and  the  stone  will  drop  if  the  current  be  interrupted.  Similar 
quahties  are  exhibited  by  flint,  agate,  some  species  of  slate  and 
many  other  minerals  and  salts,  as  well  as  many  organic  substances, 
for  instance,  animal  membranes,  skin,  gelatine,  bone,  &c.  On  the 
other  hand,  the  experiment  cannot  be  carried  out  \Wth  true  insulators, 
such  as  glass,  mica,  hard  rubber,  &c.,  as  the  necessary  current 
caimot  flow. 

The  attraction  naturally  causes  a  considerable  friction  between 
the  two  surfaces.  This  is  ntOised  for  technical  purposes  by  using 
the  semi-conductor  in  the  form  of  a  cyUnder,  which  is  held  in  rotation, 
and  on  which  a  metal  band  sUdes.  As  soon  as  a  suitable  potential 
is  apphed  to  the  apparatus  the  band  will  adhere  finnly  to  the 
cyhnder,  and  can  be  made  to  operate  various  devices,  the  whole 
forming  an  effective  electrostatic  relay.  In  connection  with  tele- 
graph apparatus,  it  is  essentially  useful  as  a  radio  recorder,  the 
current  fi'om  ordinary  small  valves  being  sufficient  for  its  operation 
at  a  speed  up  to  several  hundred  words  per  minute,  if  a  sufficiently 
high  potential  (100  to  200  V)  be  used  for  the  valves.  If  the  metal 
band  be  connected  to  a  diaphragm  or  similar  sound-reproducer,  and 
telephone  currents  be  applied,  a  very  loud-speaking  telephone  is 
obtained.  This  and  other  apphcations,  among  wliich  is  a  low- 
tension  pocket  electroscope,  will  be  demonstrated  at  the  lecture. 

It  is  obvious  that  the  phenomenon  forms  a  wide  basis  for  scientific 
investigation,  and  that  it  will  probably  in  the  future  be  used  for  the 
construction  of  electrical  apparatus  for  various  purposes,  especially 
in  cases  where  a  small  current  consumption  is  essential. 


The  latest  production  of  the  Bkitish  Electrical  Development 
Association,  wliich  is  entitled  "  Electricity  on  the  Farm,"  gives  aa 
impressive  list  of  operations  in  connection  with  fanning  wliich  can  be 
faciUtated  by  the  use  of  electricity,  and  supplies  the  farmer  with  a  good 
deal  of  useful  data  which  will  help  him  todecide  whether  to  employ  them 
electric  drive  will  not  be  the  best  way  of  curing  a  good  many  of  his 
present  afflictions.  It  is  needless  to  add  that  as  is  usual  with  B.E.D.A. 
pubhcations  the  pamphlet  is  excellently  got  up  and  illustrated  and  will, 
we  feel  sure,  play  its  part  in  bringing  about  the  desired  electrification 
of  rural  areas. 

*  Abstract  of  a  Lecture  delivered  before  the  Institution  of  Electrical 
Engineers. 
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The   Edls"wan   Circuit   Breaker. 


The  Eh)isoN  Swan  Eleoteio  Company  have  recently  designed;  a 
type  of  circuit  breaker  in  which  greater  attention  than  is  usual  has 
been  paid  to  the  size  and  disjiosition  of  tlie  current  carrying  ])arts. 
These  indeed  should  be  given  iirst  place  and  the  operating  mechanism 
should  be  built  up  round  them  rather  than  vice  veraa. 

A  circuit  breaker  which  has  evidently  been  designed  with  these 
points  in  view  is  the  I'Miswan  "  W  "  type,  an  illustration  of  which 
is  shown  herewith  (Fig.  1).  To  the  operator  the  most  attractive 
feature  is  the  very  easy  closing  action.  To  close  a  4  000  A  breaker 
of  this  tji)e,  we  understand  that  a  maximum  pull  of  only  55  lbs.  is 
required  at  the  point  of  the  greatest  resistance  to  closing. 

It  will  be  seen  from  the  illustration  that  the  mechanism  is  extremely 
simpler  and  tliat  all  parts  are  readily  accessible.  Thei'c  are,  however, 
points  in  the  design  which  can  only  be  appreciated  by  a  close  exami- 
nation of  the  actual  article.  The  mde  cpiick  break,  the  wiping 
action  of  each  lamination  of  the  main  brush  ensuring  self-cleaning 
of  the  contacts  and  the  adequate  protection  of  the  main  brush  by 


Fio.  1. — Ediswan^Type 
"W"  Circuit  Breaker. 


Fig.  2. — Ediswan  Breaker  for  D.C. 
CiRorriTs  UP  to  2  000  V. 


means  of  three  sets  of  auxibary  sp.fiking  pieces,  all  call  for  sj)ecial 
attention.  Tlie  sparking  pieces,  two  of  which  are  of  metal  and  the 
other  of  carbon,  are  all  readily  renewable. 

Novel  Reverse  Current  Attachment. 

The  reverse  eun-ent  attachment  which  is  fitted  is  novel  in  design, 
but  the  principle  on  which  it  operates  is  based  on  a  pmely  polarity 
effect.  It  differs  from  the  differential  type  in  that  the  field  of  the 
polarising,  or  potential,  coil  is  at  right  angles  to  the  field,  due  to  the 
main  current,  and  there  is,  therefore,  no  swamping  effect  when  large 
series  eunents  are  passing.  The  absence  of  swamping  effect  means 
that  the  attachment  can  be  reUed  upon  to  operate  even  with  a  large 
drop  of  potential  across  the  bus  bars.  In  setting,  a  sbght  bias  of 
the  polarised  armature  is  given  towards  the  "' holding-in  "  side  of 
the  dead  centre,  so  that  large  forward  currents  tend  to  hold  in  the 
armature  even  if  the  potential  circuit  is  interrupted,  and  rises  of 
pressure  also  act  the  same  way. 

A  very  important  feature  of  this  tj-pe  of  reverse  attachment  is 
that  the  operating  force  increases  as  the  reverse  current  increases. 
The  curve  given  (in  Fig.  3)  shows  the  performance  of  a  standard 
reverse  attachment  of  this  type.  A  somewhat  curious  feature, 
it  wiU  be  noted,  is  that  the  amount  of  operating  reverse  current 
tends  to  fall  as  the  pressure  falls,  dowii  to  a  certain  point. 

So5ie  Defects  and  How  They  Are  Overcome. 
Experiment  has  proved,  we  vmdcrstand  from  the  Edison  &  Swan 
Company,  that  the  type  of  breaker  with  a  short  break  combined 
with  a  strong  magnetic  blow-out  is  subject  to  two  defects.  In  the 
first  place  in  the  case  of  heavy  short-circuits,  the  circuit  docs  not 
clear  until  after  a  series  of  rapid  re-makes,  which  have  a  destructive 


effect  upon  the  contacts.  This  phenomenon  occurs  when  the  power 
behind  the  short-circuit  is  considerable,  as  must  always  be  the  case 
with  large  turbo-generators  having  only  a  small  armature  reaction 
on  the  field.  Further,  the  abrupt  opening  of  a  circuit  caiTying  a 
very  heavy  current  results  in  a  considerable  rise  of  pressures  due 
to  the  inductance  of  the  circuit.  Comparative  tests  have  demon- 
strated that  the  breaker  having  a  short  break  in  a  strong  field  is 
the  worst  offender  in  this  respect.  It  has  Ix-en  found  tliat  ojjcning 
a"heavy  direct  current  with  the  contacts  immersed  in  oil   results 
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Fig.  3. — Gharaoteeistic  Curve  of  Reverse  Current  Attachment 
FOB  2  000-A  Breaker. 

in  a  much  smaller  pressure  rise  flian  is  invariably  the  case  when 
opening  the  circuit  in  a  strong  blow-out  field. 

The  Ediswan  breaker  has  therefore  been  designed  with  a  com- 
paratively weak  blow-out  field  combined  with  a  wide  break.  A 
series  of  tests,  similar  to  those  described  above,  have  been  carried 
out  on  this  type  of  breaker,  and  they  show  that  while  the  circuit 
was  opeiied  effectively  and  certainly  under  the  most  severe  overloads, 
the  oscillograph  recorded  quite  a  moderate  rise  of  pressure. 

For  high  voltages  a  magnetic  blow-out  is,  of  course,  inadmissable 
owing  to  the  destructive  effect  of  the  high  pressures  induced  in  the 
windings  of  the  machines  on  breaking  the  circuit.  To  meet  these 
conditions  the  breakers  are  provided  with  a  wide  open  break, 
approximating  to  the  horn- break.    In  doing  this,  some  Uttle  meohani- 
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Fio.  4. — Heating  Test  on  2  OOO-A  Circuit  Breaker  Brush. 

eal  difficulties  were  encountered  owing  to  the  high  velocity  of  the. 
carbons  at  the  end  of  the  long  moving  arm,  but  these  have  been 
successfully  overcome.  Fig.  2  shows  such  a  breaker  designed  for 
large  currents  at  high  D.C.  voltages  up  to  2  OOO  V. 

The  Rating  Question. 
The  rating  of  circuit  breakers  is  an  extremely  important  point 
and  should  be  based  on  the  results  of  actual  t<sts.  Before  the 
'■  W  "  type  Ediswan  breakers  were  put  into  use  some  nine  years  ago, 
tests  were  made  by  the  National  Physical  Laboratory  to  determine 
the  correct  pressure  required  to  give  the  maximum  conductivity 
and  also  the  current  carrying  capacity  of  the  brushes.  The  curve 
(Fig.  4)  shows  the  results  of  the  tests  then  made  on  a  standard 
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2  000-A  brush  with  a  continuous  load  of  2  000- A.  The  load 
was  kept  on  for  130  minut?s,  the  final  terap?rature  being  reached 
after  105  minutes,  and  the  rise  of  tempsrature  measured  was 
32-5°  C.  Tests  were  also  made  at  a  large  station  on  a  I  000-A 
breaker  to  determine  its  breaking  capacity.  It  was  shorted  six 
times  in  quick  succession  on  550  V  through  an  inductive  load  of 
JO  resistance  with  six  500-kW  machines  behind  it.  After- 
wards the  breaker  was  left  in  service  on  a  tramway  feeder  for  two 
weeks  during  which  it  ojisrated  45  times  on  faults,  when  it  was 
taken  down  jjractieaUy  midamaged.  The  results  obtained  in  these 
tests  have  since  been  fully  reaUsed  in  the  thousands  of  breakers  of 
this  type  now  in  service. 


was  directly  measured  by  a  balance,  and  the  variations  of 
■'  retentive  force,"'  with  changes  of  potential  between  0  and 
750  V,  were  observed  and  tabulated.  These  and  related  ex- 
periments and  tests  on  dielectrics  are  recorded  in  the  "  Philoso- 
phical Magazine  "  for  October,  1894,  August,  1896j  May,  1897, 
July,  1897,  and  October.  1905.— I  am,  &c., 

London,  May  27.  Rollo  Appleyard. 


Correspondence. 


THE 


JOHNSEN-RAHBEK     ELECTROSTATIC 
SPEAKING  TELEPHONE  AND  RELAY. 


LOUD- 


TO   THE   EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  While  listening  to  the  brilliant  lecture  on  this  subject 
yesterday  at  the  Institution  of  Electrical  Engineers,  and  while 
witnessing  the  very  remarkable  and  beautiful  demonstration 
with  the  authors'  talking  violin,  I  experienced  some  dim 
feeling  that  I  had,  in  the  distant  past,  read  of  similar  apparatus 
working  on  the  same  principle.  I  remembered  Edison's  loud- 
speaking  telephone,  with  its  rotating  cylinder  of  moistened 
chalk,  but  I  also  recollected  that  in  that  instrument  the  passage 
of  the  electric  current  had  the  effect  of  reducing  the  friction 
between  the  cylinder  and  the  metallic  slider  rubbing  thereon 
owing  to  electrolytic  decomposition. 

This  morning,  from  the  perusal  of  a  collection  of  technical 
press  cuttings  nearly  40  years  old,  I  have  confirmed  my  vague 
impression  that  Messrs.  Johnsen  &  Rahbek's  method,  in  which 
electrostatic  attraction  is  employed  to  increase  the  friction 
between  sliding  surfaces,  one  of  which  is  of  metal  and  the  other 
of  imperfectly  conducting  material,  is  not  entirely  new,  as  I 
find  that  in  the  late  seventies  a  speaking  telephone  receiver 
based  on  this  principle  was  invented,  patented  and  constructed 
by  Mr.  Elisha  Gray,  the  well-known  electrician,  of  Chicago. 
I  have  a  complete  printed  account  of  this  instrument,  taken, 
I  fancy,  from  a  long  extinct  journal  of  those  days  called 
"  Design  and  Work,"  and  find  that  the  instrument  is  also 
mentioned  in  a  lecture  on  Telephony  given  by  my  old  friend 
Mr.  Conrad  Cooke  before  the  Royal  Society  of  Arts  on  May  23, 
1879.  For  his  badly  conducting  substance,  Mr.  Elisha  Gray 
used  animal  tissue,  such  as  bacon  rind,  pork  skin,  kid-glove 
skin  and  even  the  living  human  hand.  A  portion  of  one  of  these 
was  lightly  pressed  against  a  rotating  disc  of  polished  metal, 
and  produced  sounds  and  speech  from  a  resonating  box  owing 
to  the  amount  of  the  friction  varying  with  the  electrical  poten- 
tial applied  through  a  step-up  transformer  from  a  microphone, 
the  effect  being  due,  according  to  Mr.  Gray's  own  explanation, 
to  electrostatic  attraction  and  repulsion  between  the  sliding 
surfaces. 

Verily  "  there  fs  nothing  new  under  the  sun  "  ;  but  this 
rexdval  is  an  improved  and  modified  form  of  what  would  seem 
to  be  an  old  idea  appears  likely  to  have  several  useful  present- 
day  applications,  while  Messfs.  Johnsen  &  Rahbek's  experi- 
mental demonstration  of  the  surprisingly  considerable  amounts 
of  force  that  can  in  this  way  be  controlled  was  certainly  most 
convincing. — ^I  am,  &c., 

London,  May  27.  A.  A.  Campbell  Swinton. 


TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  The  report  of  the  lecture  given  at  the  Institution 
of  Electrical  Engineers  last  Thursday  contains  an 
account  of  some  electrical  devices  depending  upon  the 
discovery  that  when  an  electric  current  is  maintained 
across  the  contact-surface  of  a  badly-conducting  material 
and  a  metal,  adhesion  occurs.  The  lecturers,  Mr  Alfred 
Johnsen  and  Mr.  Knud  Rahbek,  are  stated  to  have 
noticed  the  adhesion  in  1917.  In  a  Paper  on  "  Contact 
with  Dielectrics,"  read  before  the  Physical  Soci(-ty  of  London 
in  .Tune,  1905,  however,  is  described  this  same  phenomenon, 
under  the  name  of  "  retentive  force."     The  "  retentive  force  " 


"  THE  ORGANISATION  OF  THE  SALARIED  CLASSES." 

TO   THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  The  article  on  the  above  subject  in  your  issue  dated 
May  20th,  at  once  states  a  very  definite  need,  while,  at  tlie 
same  time,  raises  innumerable  obstacles  which  on  the  surface 
seem  almost  impossible  to  overcome. 

The  organisation  of  the  salaried  classes,  or  "  brain  workers  " 
is  imperative.  The  primary  difficulty,  however,  appears  to 
be  the  apparent  impossibility  of  maintaining  the  power  which 
a  large  organisation  carries,  without  falling  into  what  is  the 
greatest  error  of  very  large  combinations  of  workers  in  different 
grades,  i.e.,  the  tendency  for  the  classification  of  workers  to 
become  too  general  and  thereby  lessening  the  vitality  and 
initiative  of  the  individual. 

Another  difficulty  appears  to  be  that  many  organisations 
which  are  working  for  the  improvement  of  certain  classes 
of  workers,  and  who  are  not  registered  as  a  Trade  Union,  would 
be  prevented  from  joining  the  suggested  Federation  of 
Organisations. 

The  obvious  advantages  to  be  gained,  however,  from  s»ch 
a  federation  seem  to  far  outweigh  the  disadvantages  and 
difficulties  which  present  themselves,  and  with  the  loyal  co- 
operation of  all  groups  of  brain  workers  it  should  be  possible 
to  arrive  at  a  clearly-defined  policy.  But  any  attempt  to 
become  political  except  in  so  far  as  the  direct  interests  of  the 
brain  workers  are  concerned,  would  defeat  the  end  for  which 
the  federation  had  been  formed. 

It  would  be  essential  that  any  federation  that  may  be 
formed  should  include  women  on  an  equal  basis  with  men. 
On  questions  of  conditions  of  employment,  &c.,  the  point  of 
view  of  the  woman  salary-earner  must  be  identical  with  that 
of  her  male  co-worker. — I  am,  &c., 

London,  May  31.  C.  Haslett, 

Gen.  Sec.  Women's  Engineering  See. 

TO    THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  In  your  leading  article  on  "  The  Organisation  of  the 
Salaried  Classes  "  in  a  recent  issue  of  The  Electrician,  you 
called  attention  to  the  need*for  organisation  by  the  numerous 
and  diverse  class  of  managerial,  administrative  and  tech- 
nical staffs  of  industrial  concerns.  There  will  doubtless  be 
general  agreement  with  your  view  that  the  chief  merit  of  such 
an  organisation  lies  in  its  competency  to  present  an  authori- 
tative expression  of  the  collective  view  of  its  members  on 
matters  concerning  their  own  interest  and  that  of  their  busi- 
ness. Its  value  is  becoming  increasingly  apparent  to  those 
who  are  unable  to  reconcile  their  opinions  with  the  vigorous 
methods  of  a  combative  trade-unionism  ;  moreover,  it  is 
realised  by  many  employers  that  there  is  an  immense  advan- 
tage in  the  opportunity  of  discussing  relevant  matters  with 
accredited  representatives  of  their  technical  and  supervisory 
staffs.  This  is  particularly  the  case  where  they  find  the 
employes'  case  argued  with  consideration  for  the  efficient 
performance  of  their  duties,  and  with  a  desire  to  avoid  any 
action  respecting  individuals  which  would  be  subversive  of 
normal  business  discipline. 

It  is  indicated  in  your  article  that  such  organisations  should 
be  but  little  concerned  with  emoluments,  since  individuals  of 
proved  ability  and  enterprise  will  find  their  proper  financial 
level  by  the  normal  process  of  events.  This  may  be  so  when 
the  matter  is  in  the  hands  of  a  wise  and  successful  industrial 
employer,  whose  material  success  is  so  largely  dependent  on 
the  activities  of  his  staff.  The  proposition,  however,  is  not 
universally  applicable.  Were  it  so,  the  movement  towards 
the  fixing  of  minimum  salaries  according  to  a  graded  scheme 
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would  lose  imu'li  of  its  ])<)int  ;  in  suvli  u  .scale  iniiiinm  toiid  to 
be  regarded  as  maxima,  and  wliere  assistance  lias  to  be  jiiveii 
to  the  weak,  it  is  provided  at  the  expense  of  tiie,  strong.  This, 
coupled  with  the  eliminatiou  of  the  incompetent,  is  doubtless 
as  it  should  be  ;  it  is  at  any  rate  evidence  that  a  great  number 
of  the  participators  in  such  a  movement  are  concerned  with 
equity  rather  than  with  personal  advantage. 

.V  s|)ccially  diHicidt  position  arises,  however,  when,  as  in  the 
case  of  universities  and  technological  institutions,  efliciency 
has  to  be  maintained  on  a  limited  income,  derived  in  a  large 
measure  from  ])rivate  benefactions,  state  subsidies  and  muni- 
cipal grants.  The  iinancial  jiosition  of  members  of  such 
staffs  leaves  much  to  be  desired  when  compared  with  that  of 
persons  with  like  qualifications  in  the  commercial  world 
and  Government  service,  end  thft  provision  of  even  modest 


salaries,  together  with  some  arrangement  to  avoid  an  im- 
poverished old  age,  becomes  a  very  real  ])roblem  witli  which  the 
Association  of  University  Teachers  is  confronted. 

It  is  to  be  hojied,  Sir,  that  the  near  future  will  see  members 
of  university  staffs  provided  with  salaries  on  a  scale  com- 
mensurate with  those  now  being  a])plied  to  their  colleagues  in 
elementary  and  secondary  schools,  and  with  superannuation 
benefits  equivalent  to  those  enjoyed  by  every  other  recog- 
nised branch  of  the  teaching  ])rofession.  Otherwise,  it  is  to 
be  feared  that  the  universities  will  be  starved  into  a  niori- 
bunil  condition,  to  the  incalculalile  detriment  of  tlie  industrial 
jiusitioii  (if  our  countrv.-  I  am,  cVc, 

London.  .May  31 .  A.  A.  El.DKIDGE, 

lion.  Secretary.  Associaticn  of  University 
Teachers,   Imperial   College   Branch. 


Institution   of   Electrical   Engineers, 


Annual    General   Meeting  and  Royal  Charter. 


The  Annual  General  Meetint;  of  the  Institution  of  Electrical 
Engineers  was  heldoii  Tuesday,  May  31st,  at  the  Institution  building, 
the  President  (Mr.  Llewelyn  B.  Atkinson)  in  the  chair. 

The  President  read  the  report  of  the  Council  for  the  past  year 
and  announced  the  follovinf;  awards  of  premiums  for  papers  read 
during  the  session. 

Institution  Premium  nj  t'J-')  to  Mr,  E.  A.  Watson,  for  his  Paper  on 
"  Magnetos  for  Ignition  Piirimses  in  Internal  Combustion  Engines." 
Ai/rton  Premium  of  £10  tu  .Sir  P.  Dawson,  for  hi.s  Pajier  on  "  Electric 
Railway  ('(mtact  Systems."  Fahie  Premium  of  £10  to  Sir  W.  Noble, 
for  his  Paper  on  "  The  Long-Distance  Telephone  System  of  the  United 
Kingdom."  John  lloplciiison  Premium  of  £10  to  Mr.  G.  A.  .luhlin,  for 
his  Paper  on  "  Temperature  Limits  of  Large  Alternators."  Kelvin 
Premium  of  £10  to  Prof.  E.  Wil.son,  for  Three  Lectures  on  "  Magnetic 
Susceptibility  of  Low  Order."  Paris  Premium  of  £10  to  Mr.  K. 
Baumann,  for  his  Paper  on  "  Some  Recent  Developments  in  Steam 
Turbines."  Webber  Premium  of  £10  to  Mr.  J.  Paley  Yorke,  for  his 
Paper  on  "  Some  Recent  Developments  of  High  Current  Arcs,  with 
Special  Reference  to  Searchlights."  Extra  Premium  of  £10  to  Mr. 
Sydney  Evershed,  for  his  Paper  on  "  Permanent  Magnets  in  Theory 
and  Practice."  Extra  Premitim  of  £10  jointly  to  Mr.  W.  B.  Woodhouse 
and  Mr.  R.  0.  Kapp.  for  theirPa]ieison  "  Distribution  of  Electricity." 
Extra  Premium  of  £5  to  Mr.  A.  E.  McColl,  for  his  Paper  on  "  Automatic 
Protective  Devices  for  X.C  Systems."  Extra  Premium  of  £5  each  for 
Paiiere  published  in  the  "  Journal,"  without  being  read  at  meeting.^. 
were  awarded  to  Mr.  G.  E.  Bairsto,  for  "  The  Effect  of  Shunted  Resis- 
tance or  Plug  Leakage  on  the  Spark  Performance  of  an  Electrical 
Ignition  System  "  ;  to  Mr.  M.  B.  Field,  for  "  Multiple  Unit  Shunts  for 
the  Measurement  of  Very  Heavy  Currents,"  and  to  Mr.  A.  McKinstry, 
B.A.,  51. Sc,  for  "  Notes  on  the  Electrical  Calculations  of  Long-distance 
High-Voltage  Transmission  Lines." 

The  Wireless  Section  Pre>uiiMS  were  as  follows  :  Duddell  Premium 
of  £20  to  Mr.  B.  S.  Gossling,  for  his  Paper  on  "  The  Development  of 
Thermionic  Valves  for  Naval  Uses,"  and  ^-1  Wireless  Premium  of  £10  to 
Ca]>t.  R.  C.  Trench,  for  his  Paper  on  "  The  Ranee  of  \A*ireless  Stations." 

In  commenting  upon  the  report,  which  will  be  found  in  abstract 
below,  Mr.  Atkinson  said  the  Council  were  pleased  to  state  that 
there  was  evidence  of  the  value  attached  to  the  Institution's  work 
by  other  societies  and  bodies.  The  Council  also  wished  to  thank 
members  for  devoting  their  time  and  expert  knowledge  to  the  duties 
of  the  various  committees.  The  resolution  for  the  adoption  of  the 
report  was  seconded  by  Mr.  Ci.  L.  Addenbrooke  and  was  carried 
unanimously. 

Sir  .J.AjiEs  Devonshire,  hon.  treasurer,  moved  the  adoption  of 
the  accounts,  which  was  seconded  by  Mr.  A.  H.  Allen,  and  also 
carried  unanimously,  after  it  had  been  pointed  out  that  the  Institu- 
tion would  suffer  a  loss  of  revenue  on  re-entry  into  their  building. 

Votes  of  thanks  were  accorded  to  the  Institution  of  Civil  Engineers 
for  the  facilities  they  have  given  for  meetings  during  the  past  few- 
years  and  for  placing  their  library  at  the  Institution's  disposal  : 
to  the  Honorary  Secretaries  of  the  Territorial  Centres,  the  Local 
Honorary  Secretaries  and  Treasurers  of  sections  abroad,  the  Honorary 
Treas'urer  of  the  Institution  and  the  Honorary  Solicitors.  After 
the  Auditors  had  been  reappointed  the  meeting  was  adjourned. 

ANNUAL  REPORT. 
Since  .\pril  1st.  1920.  the  membershii)  of  the  Institution  has  increased 
from  8  140  to  9  449.  This  figure,  which  includes  over  1  900  students, 
is  the  largest  increase  in  any  one  year,  and  is  to  be  attributed  to  the 
activities  of  the  Territorial  centres  and  sub-centres  and  to  the  fact  that 
nearly  200  Post  Office  electrical  engineers  joined  the  Institution  during 
the  session. 


Deaths. 
Forty-five   members  died   during  the   year,   including  one   honorary 
mcmbe'r.  Prof.  A.  Rigid,  and  Piuf.  .lolui  Pcn.\-,  Mr.  Wilson  Hartnell, 
the  Rt.  Hon.  Lord  Moulton,  Dr.  A.  Muirhead  and  Mr.  T.  E.  (^atehcmse. 

Honours  were  conferred  on  19  members,  including  knighthoods  to  Sir 
J.  C.  Bcatty,  Sir  Philip  Dawson,  Sir  James  Henderson  auii  Sir  William 
Noble. 

War  Memorial. 
The  question  of  erecting  a  suitable  war  memorial  will  be  taken  up  as 
soon  as  it  is  possible  to  select  an  appropriate  position  in  the  building. 
The  task  of  collecting  data  for  the  biographical  notices  to  appear  in 
the  war  memorial  book  has  been  in  progress,  and  the  Council  desire  to 
express  their  warm  thanks  to  the  many  engineering  firms,  institutes, 
colleges  and  schools  which  have  so  readily  supplied  jiarticulare  of  the 
careers   of   fallen    members. 

War  Thanksgivings. 
The  benefaction  of  £2  000  5  per  cent.  War  Loan  referred  to  in  the  last 
annual  report  has  now  been  constituted  as  a  trust  fund  with  Sir  James 
Devonshii-e,  Mr.  Roger  T.  Smith  and  Sir  John  Snell  as  tru.stees.  A 
grant  of  £10((  for  educational  purjwjses  has  been  made  under  the  pro- 
visions of  the  trust  deed  to  Mr.  F.  B.  de  Steiger,  of  Finsbury  Technical 
College,  an  ex-member  of  the  Au.s.tralian  Imi>erial  Force.  The  Council 
have  undertaken  to  award  a  sum  of  £2.5  in  prizes  to  young  professional 
men  in  commemoration  of  the  Royal  Indian  Engineering  College, 
Cooper's  Hill,  and  of  its  membei-s  who  fell  during  the  war.  The  prize 
will  take  the  form  of  a  bronze  medal,  a  parclunent  certificate,  and  a  money 
prize.  Those  eligible  will  be  students,  associate  members  and  members 
of  the  Institution  of  less  than  30  years  of  age,  and  the  award  will  be 
made  for  the  best  paper  on  a  professional  subject  submitted  during  the 
period  dating  from  the  last  award.  The  jirize  may  be  awarded  in 
addition  to  any  other  to  which  the  paper  will  entitle  the  recipient. 
Library  and  Mcsei'm. 
The  Council  express  their  thanks  to  the  Council  of  the  Institution  ol 
Civil  Engineers  for  placing  the  library  and  reading  rooms  of  the  Institu- 
tion at  the  disposal  of  members  for  the  long  period  during  which  the 
Institution  library  has  been  inaccessible.  The  Council  proposes  as  an 
experiment,  when  the  library  again  becomes  available,  which  it  is  hoped 
will  be  by  the  end  of  the  summer,  to  keep  it  open  during  the  evenings. 
If  it  is  found  that  the  u.se  made  of  it  justifies  the  exjiense  the  arrange- 
ment will  be  continued.  During  the  year  KiS  books  and  pamphlets 
have  been  presented  to  the  reference  librarj'  by  members  and  others. 
During  the  j'ear  818  books  from  the  circulating  librarj-  were  i-ssued  to 
408  borrowers,  the  correspoiuling  numbei-s  in  the  previous  year  being 
GOT  and  300  respectively.  An  amount  of  interesting  apparatus  has  been 
adrled  to  the  museum  during  the  past  year,  andthework  of  classification 
will  be  resumed  at  the  earliest  possible  moment  after  the  Institution 
is  reinstated  in  its  building. 

Electrical  Ai'potntmexts  Board. 
The  woH<  of  the  Electrical  .Appointments  Board  has  been  very  much 
restricted  owing  to  the  limited  numberof  vacancies  reported  to  the  Board. 
The  Council  hope  firms  with  vacancies  will  report  these  to  the  Secretary 
of  the  Electrical  .Appointments  Board  at  the  Institution  offices. 
IN.STITUTION  Journal. 
The  number  of  pages  in  the  1920  volume  was  944,  compared  with  682 
in  1919.  In  addition  the  Institution  published  in  1920  a  supplement 
to  the  1919  volume  consisting  of  33(i  pages  and  including  papers  which 
on  account  of  shortage  and  high  price  of  paper  had  remained  unpublished 
during  the  two  prerious  session.s.  The  net  cost  of  printing  and  pu  Wisliing 
the  .lOLRXAL  in  1920  was  £0  739  as  compared  with  £3  390  in  1919. 
The  Council  feel  that  this  unavoidably  high  expenditure  is  fully  ju.stified 
by  the  necessity  of  maintaining  the  eharacterof  the  .Journal  as  a  complete 
record  of  the  proceedings  of  the  Institution  and  of  the  papers  which  it 
accepts  for  publication.  The  Council  have  decided  to  publish  in  future 
in  the  Journal  a  classified  index  of  British  manufacturers  engaged  in 
the  electrical  and  allied  industries.     The  Council  consider  that  in  view 
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of  the  wide  circulation  of  the  Journal  such  an  index  will  be  of  considerable 
value.  The  sizes  of  both  the  Physics  and  Electrical  Engineering  volumes 
of  Science  Abstracts  were  increased  during  1920,  and  the  deficit  on  that 
pabhcation  has  been  reduced  from  £754  to  £261.  This  reduction  is 
partly  due  to  the  increase  in  the  rates  of  subscription  and  jjartly  to 
the  expansion  of  the  sales. 

Wiring  Ritlbs. 
The  Main  Wiring  Rules  Committee  and  its  six  sub-committees  have 
been  actively  at  work  during  the  session,  and  the  editing  sub-committee 
has  nearly  completed  the  first  draft  of  the  new  rules.  It  is  intended 
after  the  draft  has  been  considered  and  approved  to  forward  it  to  the 
Fire  Ofiices  and  to  hold  a  conference  with  their  representatives.  The 
draft  will  also  be  discussed  in  London  and  at  the  Territorial  Centres  before 
the  Rules  are  published.  The  British  Engineering  Standards  Association 
has  been  asked  to  draw  up  standard  specifications  for  wiring  accessories 
which,  while  not  being  made  definitely  compulsory,  will  embody  the 
requirements  of  the  rules  and  enable  users  and  contractors  to  comply 
with  them  without  cjuestion. 

Ship  Electrical  Equipment  Regulations. 
The  Sliip  Electrical  Equipment  Regulations  have  with  certain  omis- 
sions been  adopted  by  Lloyd's  Registry  of  Shipping  and  are  now  in  force 
for  all  sliips  built  under  their  survey  throughout  the  world.     A  sub- 
committee has  on  two  occasions  met  representatives  of  the  Electrical 
Trades  Union  to    discuss  the  question  of  urging  the  Board  of  Trade  to 
hold  examinations  and  grant  certificates  to  sea-going  electricians. 
Power  Lines  Committee. 
The  Regulations  Sub-committee  of  the  above  Committee,  which  was 
appointed  to  prepare  a  digest  of  the  Board  of  Trade  Regulations  and 
similar  matters  concerning  overhead  lines,  has  now  been  charged  with  the 
work  of  suggesting  amendments  for  the  various  Board  of  Trade  regula- 
tions for  securing  the  safety  of  the  public  and  for  ensuring  a. proper  and 
.sufficient  supply  of  electrical  enginery.     It  is  expected  that  a  report 
will  be  presented  befoi;g  the  commencement  of  the  next  session. 
Electricity  Supply  Bill. 
The  Council  has  constituted  a  conference  of  representatives  of  the 
interested  bodies  to  consider  the  Electricity  Supply  BiU,  1921.     These 
bodies  will  be  summoned  to  meet  at  an  appropriate  time.     | 
CrvTL  Service  Officers. 
In  June  last  Mr.  Roger  T.  Smith  attended  a  Conference  of  the  Presi- 
dents of  Technical  Institutions  to  discuss  certain  proposals  which  were 
being  put  forward  by  the  Civil  Service  National  Whitley  Council  urging 
the  recruitment  and  training  of  non-technical  civil  servants  for  technical 
appointments  in  the  Civil  Service.     As  a  result  of  the  Conference,  a 
letter,  signed  by  the  President  jointly  with  the  Presidents  of  the  Institu- 
tion of  Civil  Engineers  and  other  societies,  was  addressed  to  the  Prime 
Minister  deprecating  the  proposal. 

Salaries  of  Teachers. 
In  November,  1920,  the  Council  addressed  a  letter  to  the  Bumham 
Committee  of  the  Board  of  Education  urging  that  corporate  membership 
of  the  Institution  should  be  accepted  as  an  acknowledgment  of  a  first 
class  honours  degree,  which  in  the  case  of  secondary  teachers  makes  them 
eligible  for  a  higher  scale  of  salary.  This  recommendation  is  under 
consideration. 

British  Enginberinq  Standards  Association. 
The  British  Engineering  Standards  Association  has  undertaken  the 
work  of  co-ordinating  the  Government  department's  specifications  for 
electrical  apparatus  and  materials  in  collaboration  with  the  Permanent 
Government  Inter-Departmental   Committee   set  up  for  the  purpose. 
Wherever  possible,  existing  British  standards  will  be  employed,  and, 
when  the  specifications  so  prepared  are  suitable,  they  will  be  issued  as 
British  standards.     The  recommendation  of  the  Wiring  Rules  Committee 
that  the  standardisation  of  the  dimensions  of  distribution  boards  and 
other  accessories  should  be  proceeded  with  has  been  adopted. 
Scholarships. 
The  following  scholarships  have  been  awarded  by  the  Council :  David 
Hughes  Scholarships,  Messi-s.  F.  H.  Cooper,  C.  Dannatt,  E.  H.  Lakey  and 
R.  C.  Titman.     Salomons  Scholarships,  Messrs.  E.  T.  Donovan,  J.  Fowler, 
H.  S.  Petch  and  L.  Turton.     Paul  Scholarship,  M.  A.  G.  Pearoe. 
The  Electrical  Research  Association. 
At  present  the  mem^iership  of  tliis  Association  is  confined  to  manu- 
facturers, but  provision  is  made  for  enrolling  other  interested  persons  as 
Associate    members,    and    applications    will   shortly    be   invited.     The 
Council  of  the   Association  is  constituted  as  follows  :     Messrs.   C.   H. 
Wordingham.  C.B.E.  (chairman),  LI.  B.  Atkinson,  J.  S.  Highfield,  C.  C. 
Pat<;rson,   O.B.E.,  R.  T.  Smith,  C.  P.   Sparks,  C.B.E.,  and  Dr.  C.  C. 
Garrard,  representing  the  Institution.     Messrs.   D.  N.   Dunlop,  A.   R. 
Everest,  A.  P.  M.  Fleming,  C.B.E.,  R.S.  McLeod,  R.K.  Morcom,  C.B.E., 
E.  S.  New,  C.  Rodgers,  W.  0.  Smith  and  Mr.  A.  D.  Williamson  repre- 
senting the  B.E.A.M.A.     Dr.  W.  H.  Eccles,  F.R.S.,  Mr.  W.  W.  Lackie, 
O.B.E.,  and  Sir  J.  E.  Petavel,  Iv.B.E.,  F.R.S.,  representing  the  Depart- 
ment of  Scientific  and  Industrial  Research. 

Society  of  Radiographers. 
This  Society  was  completed  early  last  October,  and  the  first  Council 
of  the  Society  consists  of  :  Medical  Members,  Dr.  F.  Heniaman-Johnson, 
M.B.,  Dr.  Robert  Knox,  M.B.,  Dr.  S.  Melville,  L.S.A.,  Dr.  G.  Harrison 
Orton,  M.A.,  Sir  Archibald  Reid,  K.B.E.,  and  Prof.  Sidney  Russ.  Elec- 
trical Members,  Dr.  W.  H.  Eccles,  F.R.S.,  Messrs.  J.  S.  Highf^.-ld,  C.  C. 
Paterson,  O.B.E.,  A.  A.  C.  Swinton,  F.R.S.,  Dr.  R.M.  Walmsley,  F.R.S.E. 
and  Mr.  C.  H.  Wordingham,  C.B.E.  Radiographer  Members,  Messrs. 
R.  G.  Blackall,  F.  E.  Doran,  A.C.  Forder,  H.  Henry,  H.  Turne  -and  G.  F. 
Westlake.  The  hon.  secretary  is  Mr.  G.  F.  Westkke.  Cancej-  Hospital, 
Fulbam-road,  S.W.3. 


Benevolent  Fund. 

The  Committee  of  Management  of  the  Benevolent  Fund  of  the  Institu- 
tion report  that  at  December  31,  1920,  the  capital  account  of  the  fund 
stood  at  £3  709  9s.  6d.,  and  the  accumulated  income  at  £2  533  Is.  9d. 
The  donations  and  subscriptions  to  the  fund  in  1920  amounted  to 
£820  13s.  9d.,  and  in  the  course  of  the  year  grants  were  made  to  11  persons 
amountmg  to  a  total  of  £340  13s.  During  the  first  three  months  of  1920 
712  subscribers  and  donors  gave  £418  6s.  lOd.,  while  during  the  same 
period  in  1921  884  subscribers  and  donors  gave  £439  17s.  3d. 
Annual  Accounts. 

After  making  provision  for  contingencies  as  in  the  previous  year,  there 
is  a  margin  to  the  good  on  the  revenue  account  for  1920  of  £673  7s.  Id. 
This  amount,  which  has  been  carried  to  the  credit  of  the  general  fund, 
compares  with  £1  495  3s.  3d.  in  1919,  a  decrease  of  £821  16s.  2d.  In 
the  accounts  for  1919  mortgages  stood  at  £30  198  5s.  5d.,  £913  10s.  5d. 
being  repaid  during  the  year.  The  amount  now  stands  at  £29  284  16s. 
The  total  of  the  life  compositions  fund  on  Janaury  1,  1920,  was 
£5  413  19s.,  and  a  further  amount  of  £315  2s.  was  received  in  payment 
of  life  compositions  during  the  year,  making  a  total  of  £5  729  Is.  Out 
of  tills  sum  £52  10s.  has  been  transferred  to  the  general  fund  on  account 
of  life  compositions  of  members  deceased  during  the  year,  leaving  to  the 
credit  of  the  fund  £5  076  lis. 

Taking  the  Tothill-street  property  and  investments  at  cost,  and  the 
Institution  building  and  lease,  the  library  furniture,  &c.,  at  the  values 
standing  in  the  books,  after  writing  off  depreciation,  the  assets  amount 
to  £109  673  Os.  Id.,  against  liabilities  of  £6  976  19s.  3d..  leaving  a  surplus 
of  £102  696  Os.  lOd.,  as  against  £97  789  10s.  lOd.  in  1919. 

Application  for  Roy-al  Chaeteb  Approved. 
Immediately  after  the  conclusion  of  the  annual  general  meeting 
a  special  general  meeting  of  the  Institution  was  held,  at  which  the 
President  moved  the  following  resolution  : — 

■'  That  the  Comicil  of  the  Institution  of  Electrical  Engineers  be  re- 
quested to  apply  to  the  Privy  Council  for  a  Royal  Charter  of  Incorpora- 
tion, and  that  the  draft  Petition  and  draft  Charter,  therefore,  which  have 
been  initialled  for  purposes  of  identification  by  the  Chairman  of  this 
meeting,  be  approved,  subject  to  such  alterations  as  the  Council  of  the 
Institution  may  deem  it  necessary  or  expedient  to  make  therein  prior 
to  the  application  to  the  Privy  Council,  and  to  such  alterations  as  may 
be  made  therein  by  the  Privy  Council  and  approved  by  the  Council  of 
the  Institution." 

In  putting  the  motion  before  the  meeting,  Mr.  Atkinson  said  that 
at  the  present  the  Institution  was  a  company  operating  imder  the 
company  laws.  The  acquisition  of  a  Royal  Charter,  which  the 
Cotmcil  now  proposed  to  ask  the  Privy  Council  to  grant,  would  place 
the  Institution  on  an  equal  footing  with  many  other  institutions 
with  -which  it  was  already  equal  in  prestige  and  membership.  Under 
the  company  laws  the  Institution  was  nothing  more  nor  less  than  a 
self-appoint«d  body  and  was  by  many  people  regarded  as  a  club, 
with  no  standing  other  than  that  which  might  be  achieved  by  its 
work.  If  the  Institution  obtained  the  Charter  it  would  become  a 
State-constituted  body,  representative  of  the  electrical  profession 
and  industry  and  recognised  by  the  State  as  the  mouthpiece  of  the 
interests  for  which  it  spoke.  They  would  therefore  pass  in  the  public 
eye  to  a  better  position.  With  regard  to  the  clause  that  proposed 
the  designation  of  "  Chartered  Electrical  Engineer,"  there  was  always 
some  little  difiiculty  in  the  use  of  initials  if  other  jieople  employed 
them  to  mean  something  else,  and  could  show  that  they  had  some 
other  meaning  than  the  primary  meaning  that  was  attached  to  them. 
Ko  such  question  could  arise  with  regard  to  the  use  of  the  words 
"  Chartered  Electrical  Engineer."  Referring  to  the  postcard  vote, 
he  said  that  63'5  per  cent,  of  the  members  had  sent  in  cards  all  of 
which  were  favourable  to  the  proposal  except  three. 
Mr.  Roger  T.  Smith  briefly  seconded  the  resolution. 

The  History  of  the  Petition. 
Mr.  C.  H.  Wordingham,  speaking  in  support,  said  that  during  his 
time  of  office  as  President  he  had  prepared  a  draft  scheme  ^^■hich  had 
been  submitted  to  most  of  the  Territorial  Centres,  and  which  had  been 
considered  by  a  special  general  meeting.  The  reason  Aihy  the  matter 
had  not  then  been  further  proceeded  with  was  that  the  Institution 
of  Civil  Engineers  had  introduced  a  Bill,  and  until  that  Bill  was 
settled  it  was  inad\'isable  to  raise  the  question  of  a  Charter  for  the 
Institution.  The  dropping  of  the  Bill  had  cleared  the  way  for  the 
consideration  of  a  Charter,  though  the  one  they  were  now  petitioning 
for  was  different  in  form  from  that  which  he  had  ventured  to  adum- 
brate in  his  address.  The  reason  for  this  was  that  they  had  been 
informed  it  would  be  better  at  this  stage  to  submit  a  Charter  which 
would  not  extend  the  sphere  of  the  Institution  in  any  way.  That 
could  be  done  later,  and  he  looked  forward  to  a  considerable  exten- 
sion of  the  powers  which  were  now  sought. 

Mr.  F.  P.  Skxton,  speaking  as  a  "  very  ordinaty  member,"  con- 
gratulated the  Council  on  bringing  this  matter  forward,  as  a  Charter 
would  no  doubt  be  of  enormous  service,  not  only  to  the  Institution, 
but  to  electricity  in  general.  He  deplored  the  trade  spirit  which 
had  arisen  among  some  of  the  members,  and  considered  that  it  was 
professional  status  only  that  should  be  considered. 

The  resolution  was  then  put  and  carried  unanimously. 
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The  Electricity  C'ommissionci's  coiiclmlod  their  itKiuiry  into  the 
schemes  for  the  ix'orsanisation  of  eleetrioty  supply  in  the  Aire  and 
Calder  (West  llicUng)  Electricity  District  on  Friday  last,  the  inquiry 
having  lusted  nine  days. 

The  Conpekenxe  Scheme. 
After  Jlr.  JIiLLEU,  K.C.,  had  stated  the  case  for  the  Conference  of 
Local  Authorities,  Aid.  Turner,  of  Bradford,  gave  evidence  and  said 
that  if  the  contiul  were  in  the  hands  of  a  hybrid  autliority,  consisting 
partly  of  local  authorities  and  partly  of  private  compaiiies,  diliiculties 
would  continue  to  arise  that  would  hainjierthe  work  of  a  Joint  Authority. 
It  was  theivfore  desirable  that  there  should  be  one  ty|K.'  of  representative 
on  it.  The  Confeivnce  scheme  had  the  support  of  nine  out  of  IC 
boroughs  in  the  area,  thereby  representing  a  population  of  750  000  in 
favour  ani.1  .")35  000  against.  The  Confcre'nce  and  Liccds  schemes 
proposed  to  form  j^uthorities  for  the  same  area.  They  could  not 
consider  any  solution  as  satisfactory  which  involved  joint  working  by 
the  Local  Authorities  and  the  I'owcr  Company. 

In  reply  to  Jlr.  Wooi-L  (for  Leeds),  witness  said  that  they  considered 
the  population  basis  to  be  the  fairest  and  most  democratic  principle 
of  repi'esentation  on  the  Authority.  They  looked  on  it  as  a  sciieme 
for  a  new  are-a,  and  anyone  in  the  schcduletl  area  was  to  have  an  equal 
right  to  an  abimdaut  suiiply  of  electricity.  Therefore  it  was  fair  to 
arrange  the  constitution  on  the  unit  of  population,  rather  than  upon 
consumption.  He  regarded  it  as  a  system  of  ix-presentation  consistent 
with  electrical  efliciency,  having  i-egard  to  the  present  situation.  He 
recognised  that  the  financial  proposals  and  other  elements  of  the 
conference  scheme  were  ultra  rircn. 

At  this  stage  a  point  arose  as  to  the  purchase  of  the  YorkBhire  Power 
Company  and  the  princijilo  of  compulsion,  and  ^Ir.  llillcr  stated  that 
thc^conference  intention  was  to  obtain  an  agreement  with  the  Companj' 
and  with  alt  other  authorities  owning  generating  stations. 

Basis  of  Repsesbntatios. 
■  Aid.  TuRSEB  explained  that  by  setting  up  a  joint  authority  and  by 
acquiring  the  Power  Company  there  would  be  representation  of  the 
various  undertakers  to  satisfj'  the  requirements  of  the  1919  Act.  While 
the  basis  put  foi-ward  might  not  be  ideal,  he  beUevcd  it  to  be  a  fair 
one,  which  left  no  one  unrepre>scnted  ;  having  studied  the  alternative 
basis  of  electrical  consumption,  he  thought  the  population  basis  fairer. 

Sir  John'  Sn'ell  remarked  that  the  scheme  must  be  considered 
fundamentally  as  a  financial  and  engineering  proposal,  and  that  the 
question  of  representation  on  the  joint  authority  was  a  secondarj- 
eonside  ration. 

Aid.  Turner  said  that,  so  far  as  he  was  concerned,  failure  to  bring 
about  an  agreement  with  the  Yorkshire  Company  would  be  fatal  to  the 
Conference  scheme.  It  would  be  possible  to  go  on  without  Leeds,  but 
the  scheme  would  not  be  so  desirable  or  successful  under  those 
circumstances  as  if  Ix'cds  were  co-operating  in  it.  Any  proposal  made 
by  Leeds  would  justifj-  the  calling  of  a  special  conference  ;  but  he  could 
hold  out  no  hope  that  the  proposal  would  be  calculated  to  meet  with 
support  if  it  did  not  come  within  the  four  comers  of  the  resolution  of 
the  Incorijorated  Mvmicipal  Electrical  Association.  He  did  not  think 
they  would  change  the  basis  of  representation  for  the  unit  basis.  The 
acquisition  of  the  Yorkshire  Company  was  an  essential  part  of  their 
scheme. 

Mr.  WOOLL  :  Then  you  may  take  it  from  me  that  those  aspects  of 
your  scheme  must  be  radically  varied  before  there  can  be  any  question 
of  co-operation  by  liceds.  It  is  my  duty  to  indicate  to  you  and  the 
Commissioners  the  vital  questions  of  principle  on  which  we  aimouncc 
our  determination  to  stand  aside. 

In  answer  to  Sir  Harry  Haward,  Aid.  Tttkneb  said  he  did  not  see 
any  outstanding  objection  to  reducing  the  membership  of  the  Joint 
Electricity  Authority,  except  that  it  would  make  the  grouping  of 
localities  rather  more  complicated.  H  representation  were-  based  on 
the  consumption  of  electrical  cnergj-  it  might  be  considered  a  hardship 
by  certain  localities  which  felt  that  they  had  been  neglected  up  to  the 
present. 

Tkchnicai,  Evidence. 
Mr.  Thomas  Roles,  city  electrical  engineer  of  Bradford,  pave  evidence 
on  the  engineering  aspects  of  the  Conference  scheme.  He  put  in  sui)ple- 
mentary  particulars  of  the  Conference  scheme  which  included  statistics 
of  the  present  plant  installed  and  authorised  extensions,  the  maximum 
demand,  output,  and  the  prosjK-ctive  demand  and  output  in  five  and  10 
years  time  ;  also  tables  showing  the  total  load  connected  at  the  end  of 
each  of  the  last  seven  years,  an  approximate  census  of  the  horse  power  in 
the  district  not  supplied  from  public  electricity  undertakings  and  the 
potentialities  of  the  district  in  regard  to  the  supply  for  power,  traction, 
agriculture,  domestic  and  general  uses  ;  the  present  total  coal  consump- 
tion, average  cost  and  average  pounds  per  unit  generated  at  each  of  the 
existing  stations,  the  total  tonnage  estimated  to  be  saved  by  the  scheme, 
as  well  as  a  schedule  of  the  proposed  main  transmission  cables  or  lines, 
a  general  description  of  new  generating  stations,  estimates  of  capital 
expenditure,  &c. 

In  the  course  of  his  evidence  Mr.  Roles  said  central  control  was  only 
useful  where  the  generating  stations  remain  under  separate  management. 
He  was  chairman  of  the  technical  committee  which  pre"  pa  red  the  scheme, 
and  he  gave  particulars  of  the  steps  taken  to  collect  information,  &c.  In 
some  cases  the  Yorkshire  Company  was  supplying  districts  which  were 
nearer  to  existing  stations,  but,  if  the  whole  of  the  generation  and  main 
transmission  lines  were  under  one  authority,  economies  could  be  effected 


and  duplication  of  cables  avoided.  By  sufficient  linking-up  he  thought 
two  new  capital  stations  would  suffice  for  the  district.  .As  engineere 
they  drcicli-d  that  as  long  as  the  electrieity  supply  in  the  district  was  co- 
oixlinated  under  one  authority  it  did  not  matter,  whether  it  was  a  public 
authority  or  a  company  authority,  but  the  Joint  Conference  Committee 
thought  it  would  be  easier  and  more  desirable  to  have  an  authority  under 
public  control,  and  also  that  it  should  be  a  fully  operative  body — owning 
and  ojjerating  the  generating  stations  and  transmission  lines.  In  order 
to  get  money  as  cheaply  as  possible  it  was  considered  that  the  rates  of  the 
local  authorities  shouhl  be  ljeh"ind  the  scheme,  but  it  was  felt  that  it  was 
not  right  to  put  the  rates  behind  company  undertakings  ;  the  company 
could  demand  a  supply  from  mains  laid  by  the  municipal  authorities 
which  would  pro\ide  about  two-tliiixls  of  the  finances  of  the  Joint 
Authority.  By  taking  over  the  company  economy  could  be  effected,  as 
the  company's  uncertaking  and  system  could  be  worked  into  the 
Conference  scheme.  If  the  company  remained  a  8C|)arale  concern  it 
might  get  a  priority  over  other  local  authorities.  The  public  authorities 
had  sjjent  £2  328  90-t  ou  generating  stations  at  December  31,  1919,  and 
the  com])any  £406  G09  ;  all  operating  stations  would  K'main  with  the 
Authority,  and  the  aggregate  outstanding  debts  on  JIarch  31,  1920,  was 
£1  226  964.  By  the  aid  of  the  rates  the  Joint  Authority  would  be 
placed  in  an  advantageous  position  compared  with  the  company.  The 
\mdertaking  of  the  latter  was  in  two  electricity  districts,  but  that  would 
not  interfere  with  its  purchase. 

In  cross-examination,  Mr.  WooLL  put  several  questions  to  Mr.  Boles 
on  the  veport  of  the  Linking-up  Committee  in  order  to  show  that  that 
report  was  inconsistent  with  the  Conference  scheme.  The  figures  ujjon 
which  the  estimated  increase  in  the  demand  between  now  and  1926  under 
the  Conference  scheme  had  been  sent  to  him  by  the  engineers  of  the 
existing  works,  who  should  have  an  idea  of  what  the  future  development 
might  be.  The  prospective  increase  of  100  per  cent,  in  Bradford 
during  the  next  five  years  was,  he  thought,  a  reasonable  proposition, 
though  it  did  not  anticipate  the  present  trade  slumj).  As  to  outside 
districts,  it  was  expected  that  jilaces  like  Honley,  Holmfirth  and  Hebden 
Bridge  would  make  use  of  considerable  quantities  as  soon  as  the 
transmission  mains  were  available.  The  Conference  scheme  provided 
for  two  capital  stations,  one  at  Esholt,  one  at  Wakefield,  with  provision 
for  a  third  at  Ferrybridge,  now  marked  out  by  the  Power  Company. 
He  thought  the  Esholt  site  better  than  the  Leeds  one.  Keighley  was, 
however,  urging  what  they  considered  a  preferable  alternative  to 
Esholt,  but  he  had  not  gone  into  it  fully.  Esholt  offered  an  advantage 
in  that  it  gave  facilities  for  utilising  an  enormous  flow  of  sewage  eflflucnt 
for  condensing  water ;  and  Wakefield  was  the  centre  of  the  West 
Yorkshire  coalfield. 

If  they  could  not  secure  the  Power  Company's  undertaking  the  scheme 
w'ent,  or  at  all  events  estimates  of  the  schemes  would  have  to  be 
recast.  So  far  as  the  engineer's  committee  was  concerned,  they  would 
never  be  satisfied  luilcss  there  was  some  co-ordinating  scheme  as  between 
the  bodies  in  agreement,  whatever  happened  with  regard  to  Leeds  and 
the  Y'orkshire  Electric  Power  Company.  If  Leeds  did  not  come  in,  the 
amount  of  the  proposed  generating  plant  at  Esholt  and  Wakefield  would 
have  to  be  reduced  ;  but  so  far  as  the  technical  aspect  of  the  matterwas 
concerned  it  would  not  make  much  difference  if  Leeds  stood  out,  though, 
of  course,  the  financial  results  would  not  be  so  good. 

Sir  Haery  Haward  asked  whether  the  presence  of  jjcrsons  on  the 
Board  other  than  representatives  of  local  authorities  would  be  an  ad- 
vantage? 

Mr.  Roles  :  Technical  experts  that  get  on  to  Committees  are  usually 
more  trouble  than  they  are  worth.  I  know  cases  where  it  has  been  a 
distinct  disadvantage.  Such  men  cannot  possibly  be  acquainted  with 
the  details  in  the  same  way  as  the  official  engineer.  In  technical  matters 
the  help  of  the  directors  is  not  required.  That  should  be  left  to  the 
staff,  the  Board  being  composed  of  sound  business  men. 
Railway  Electkification. 

The  Chaibmah  paid  a  tribute  to  Mr.  Boles  for  the  immense  amount  of 
careful  work  he  had  put  into  the  scheme  and  asked  whether  attention 
had  been  given  to  the  possiblity  of  railway  electrification  ? 

Mr.  Roles  replied  that  it  had,  and  that  much  depended  upon  whether 
the  conversion  was  first  of  all  for  goods  or  for  passenger  traffic.  If  for 
passenger  traffic,  the  load  would  correspond  veiy  much  to  that  of  tram- 
ways, in  that  the  peaks  would  rise  as  the  ordinary  industrial  peaks  fell, 
thus  equalising  the  load. 

A  railway  engineer  had  told  him  that  the  Leeds  and  Bradford  line 
would  probably  be  the  earliest  to  be  converted,  in  which  case  the  Esholt 
Station  was  conveniently  situated  half-way  between  the  two  cities. 

The  Chair-MAN  :  Supposing  the  Power  Company  did  not  agree  to  sell, 
and  remained  independent,  have  you  and  your  colleagues  any  back-d<  Or 
in  your  mind  as  to  how  the  improvement  of  the  supplies  to  your  con- 
stituent authorities  could  be  bought  about?  We  should  like,  as  far 
as  the  Engineers'  Committee  is  concerned,  to  put  fonvard  a  scheme  for 
amalgamating  the  districts  in  agreement.  In  our  opinion  some  form  of 
amalgamation  should  take  place,  and  we  have  considered,  even  if  the  No. 
2  Bill  does  not  go  through,  whether  there  would  be  a  possibility  of  forming 
a  joint  authority  for  generation  and  transmission  under  the  Act  of  1909. 

Mr.  Roles  said  he  thought  that  the  two  capital  stations  at  Esholt  and 
Wakefield  would  be  enough  to  meet  all  needs  up  to  1931,  and  if  the 
Power  Company  remained  independent  he  could  see  nothing  for  it  but 
a  third  station  at  Ferrj'bridge,  with  serious  dupHcation  of  mains. 

Mr.  Percy  Greaves,  mining  engineer,  said  the  coal  seam  under  the 
capital  station  site  at  Wakefield  had  been  worked  and  the  land  had  quite 
settled  down  again. 

Aid.  W.  Turner  was  recalled  and  spoke  of  prospective  demand  for 
current  in  the  woollen  trade.     Appro.ximately  not  more  than  10  per  cent. 
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of  the  spindles  in  Bradford  were  at  present  electrically  driven.  He 
estimated  the  total  number  of  spindles  in  the  Aire  and  C'alder  area 
at  2 J  millions;  and  said  that  the  motive  power  consumed  was  about  one 
horse  power  per  30  spindles.  On  that  basis  the  total  power  required  for 
combing,  spinning  and  weaving  in  the  area  would  be  between  150  000 
and  200  000  h.p.  Much  of  the  existing  steam-raising  plant  wanted 
renewal,  and  in  view  of  present  costs  manufacturers  were  seriously 
contemplating  resorting  to  electricity. 

FiNANCiAi.  Evidence  of  Conference  Scheme. 

Mr.  F.  Ogden  Whitley,  City  Treasurer  of  Bradford,  gave  evidence  on 
the  fuiancial  aspects  of  the  Conference  scheme.  If  it  were  not  possible 
to  come  to  terms  with  the  Power  Company  the  whole  of  the  scheme 
would  go  by  the  board,  and  they  should  start  along  a  fresh  line,  but  he 
was  satisfied  that  the  scheme,  without  Leeds  could  be  a  paying  proposition. 
It  was  not  intended  to  scrap  existing  power  stations  ;  they  would  be  used 
as  long  as  they  were  efficient. 

Sir  John  Ssell  said  that  the  Commissioners  were  quite  satisfied  that 
the  supporting  authorities  had  committed  themselves  to  the  Conference 
scheme  fully  to  the  extent  to  which  they  could  possibly  go  before  the 
Joint  Authority  came  into  being. 

In  reply  to  Sir  Harry  Haward,  witness  agreed  that  his  own  advice, 
as  a  matter  of  business,  would  be  that  the  local  authorities  who  declined 
to  support  the  scheme  with  their  rates  should  not  have  quite  such 
favourable  terms  for  electricity  as  those  who  pledged  their  rates,  although 
the  scheme  made  no  such  provision.  The  conference  had  based  the 
scheme  on  the  assumption  that  all  the  localities  would  back  the  scheme 
with  their  rates. 

Mr.  Geo.  D.  Rowe  also  gave  evidence  in  support  of  the  Conference 
scheme.  He  said  there  was  no  doubt  the  local  authorities  concerned 
could  raise  the  necessary  money.  The  rates  of  interest  proposed  were 
quite  fair,  and  in  fact  even  more  favourable  terms  might  be  obtained. 
He  did  not  think  the  mere  isolation  of  Leeds  would  advei-sley  affect  the 
raising  of  the  money  to  any  great  extent.  The  inclusion  of  Leeds  would 
make  it  easier  to  underwrite  the  issue. 

With  Mr.  William  M.  Selvey's  evidence  on  the  existing  and  the  con- 
templated water  sujiply  under  the  scheme  the  case  for  the  Conference 
scheme  closed. 

Power  Company's  Case. 

Mr.  Hunter  Gray-,  K.C,  for  the  Yorkshire  Electric  Power  Company, 
said  he  desired  to  make  it  clear  that  the  Company  was  desirous  of  helping 
to  improve  the  interests  of  the  community  in  respect  of  the  supply  of 
electrical  energy.  The  firet  duty  of  the  directors  was  to  safeguard  the 
interests  of  their  shareholders,  and  they  believed  that  with  the  goodwill 
of  the  promoters  of  the  other  schemes  it  was  possible  to  arrive  at  a  much 
better  condition  of  affairs  than  now  existed.  So  far  as  the  Leeds  scheme 
was  concerned,  if  the  Company  had  to  choose  between  being  bought  or 
,  being  starved  out  of  existence,  as  had  been  suggested,  they  would,  of 
course,  choose  tlie  former.  In  contemplating  the  Conference  scheme 
there  were  two  difficulties.  The  first  was  the  determination  of  the  price 
should  the  Commissioners  come  to  the  conclusion  that  the  PowerCompany 
should  be  bought  up,  and  the  .second  difficulty — a  more  serious  one — 
was  to  satisfy  the  Company  as  to  the  security  for  the  payment  of  such 
moneys  which  in  the  event  of  jjurchase  might  be  agreed  upon.  He 
proposed  to  hand  in  three  alternative  proposals,  which  he  had  placed 
in  "the  order  of  preferential  importance."  (1)  The  Power  Company 
is  willing  and  able  to  undertake  the  responsibilities  of  a  Joint  Elec- 
tricity Authority  in  the  i)roposed  district  ;  (2)  the  Company  is  prepared 
and  has  formulated  its  plans  to  go  on  under  its  present  powers,  and  also 
':'•  supply  for  lighting  purposes  those  districts  where  there  are  no  author- 
ised distributors  ;  (3)  that  the  Company  is  prepared  to  go  on  under  its 
present  wide,  though  in  some  respects  not  wide  enough,  ])owers.  He 
submitted  that  the  first  proposal  was  the  best  and  most  reasonable 
solution  of  a  difficult  problem. 

On  Thursday  Mr.  W.  B.  Woodhouse,  engineer  and  manager  of  the 
Company,  gave  evidence.  He  said  that,  taking  the  Company's  area  as 
a  whole,  the  average  density  of  the  population  was  6-2  per  acre  ;  and 
the  average  density  in  the  boroughs  was  13-7.  The  load  factor  on  units 
sent  out  to  the  Company's  system  for  the  year  ended  March,  1920,  was 
35  per  cent.,  and  the  cost  per  unit  sent  out  was  0-667d.,  based  on  the 
average  price  of  coal  for  the  period  (f  1.  7s.  4J-d.  per  ton).  The  average 
price  charged  for  energy  was  l'452d.  per  unit.  There  were  a  large  number 
of  local  authorities  whose  electric  lighting  orders  had  been  revoked,  and 
the  fact  that  they  did  nothing  with  their  ordei-s  hindered  the  Company's 
development.  It  was  to  overcome  that  difficulty  that  the  Distribution 
Company  was  formed  in  1905  to  buy  electricity  in  bulk  from  the  Power 
Company.  The  Distribution  Company  had  obtained  a  transfer  of  the 
orders  of  eight  local  authorities,  and  they  also  obtained  a  number  of 
additional  orders  from  the  Board  of  Trade.  Under  their  Act  the  Com- 
pany had  power  to  supply  the  railways,  and  could  supply  for  traction 
purposes  throughout  the  whole  area.  They  had  working  agreements 
with  63  local  authorities,  and  they  co-operated  with  Bradford  Cor- 
poration during  the  war  to  their  mutual  advantage. 

Objections  to  Severance. 
The  Company  felt  very  strongly  that  no  advantage  would  be  gained 
by  dividing  the  Company's  area  on  the  south  into  two.  Their  .irea  had 
been  considered  as  one  district,  and  they  had  laid  their  jjlans  for  its 
development  as  a  whole.  He  disagreed  with  the  line  drawii  f n  ra  Selby 
to  Leeds,  which,  he  said,  would  cut  right  through  the  coalfield  '.Uviding 
in  two  districts  pits  belonging  to  the  same  undertaking.  At  the  ; ■reposed 
capital  station  at  Ferrybridge,  plant  of  135  000  kW  would  be  installed, 
and  with  the  assistance  of  that  plant  and  the  plant  at  Leeds  and  Bradford 
they  could  supply  the  whole  of  the  electricity  for  the  area.     If  a  joint 


scheme  could  be  arranged  between  Leeds  Corporation,  the  Conference 
authorities,  and  the  Power  Company,  they  would  be  prepared  to  support 
it.  They  were  prepared  to  go  on  continually  developing,  and  they  had 
shown  by  their  past  work  that  they  were  best  fitted  to  deal  with  the 
area. 

In  cross-examination  witness  said  his  principal  objection  w'as  to  the 
severance  of  the  Company's  area.  The  Company  could  carry  out  all  the 
necessary  duties  of  a  joint  authority,  in  giving  a  cheaj)  and  abundant 
supply.  It  seemed  quite  inconsistent  to  suggest  that  Joint  Authorities 
and  the  Power  Company  should  operate  side  by  side  independently. 
The  best  solution  was  to  let  the  Company  go  on  by  working  agreement 
and  linking-up  arrangements.  The  Company  was  improving  the 
electricity  supply  in  the  area  every  year.  The  improvement  they  looked 
for  was  to  be  obtained  by  further  co-ordination. 

Objections  to  Local  Authorities'  Schemes. 
Mr.  H.  F.  Atter,  for  the  West  Riding  Rivers  Board,  objected  to  the 
effect  which  the  use  of  large  quantities  of  cooling  water  from  the  Aire  at 
Esholt  and  at  Leeds  would  have  in  raising  the  temperature  of  the  river, 
and  creating  a  nuisance,  especially  in  the  summer  months. 

Dr.  H.  Wilson,  Chief  Inspector  of  the  Rivers  Board,  spoke  of  the 
effect  of  sewage  pollution  in  the  river  at  Bradford  and  said  that  when  the 
temperature  reached  65  deg.  no  water  should  be  used  for  cooling.  If  the 
Esholt  station  was  properly  worked  there  was  no  reason  to  apprehend 
trouble. 

Mr.  Arthur  G.  Lupton,  Chairman  of  the  Yorkshire  Electric  Power 
Company,  gave  evidence  as  to  the  financial  position  of  the  Company,  and 
stated  that  for  the  firet  11  years  there  was  no  dividend.  Its  record  was, 
however,  one  of  continuous  growth  from  the  start. 

Mr.  A.  T.  Thompson,  General  Manager  of  the  JIanvers  Main  Collieries, 
said  that  a  more  extended  use  was  being  made  of^electricity  both  on  the 
surface  and  in  underground  workings.  The  South  Yorkshire  Coal  Associa- 
tion thought  that  the  schemes  promoted  by  the  municipalities  were 
altogether  too  large,  and  would  not  tend  to  efficiency  or  economy. 
Some  collieries  used  exhaust  steam  in  generating  electricity,  and  when 
they  had  not  sufficient  they  preferred  to  take  the  excess  from  the  Company 
Mr.  J.  H.  CocKBURN,  Secretary  of  the  Association,  said  they  had  no 
confidence  in  the  skill  or  power  of  the  inunicipalities  to  make  such  a 
concern  pay.  The  Association  paid  one-third  of  the  rates  in  the  dis- 
tricts they  operated,  and  they  had  many  instances  of  the  reckless  way 
in  which  public  authorities  proceeded. 

Mr.  H.  F.  Smithson,  mining  engineer  and  general  manager  of  the 
Airedale  Collieries,  also  advocated  supply  through  a  private  company  as 
offering  a  surer  guarantee'"  of  cheapness  and  efficiency. 

Mr.  H.  PiCKABD,  chief  engineer  to  the  trustees  of  the  Aire  and  C'alder 
Navigation,  said  the  site  for  the  suggested  new  capital  station  at  FeiTy- 
bridge  was  ideal.  It  would  aid  the  development  of  the  coalfield  and 
also  of  the  port  of  Goole.  At  Esholt  the  water  supply  for  condensing 
purposes  was  insufficient  in  dry  weather,  and  the  Leeds  site  was  tco 
congested. 

Mr.  RosLYN  Holiday,  general  manager  of  the  Ackton  Hall  Collieries, 
and  representative  of  the  West  Yorkshire  Coalowners"  Assot^iation. 
said  that,  in  their  opinion,  the  proposals  of  the  company  were  the  best, 
and,  following  the  erection  of  a  capital  station  at  Ferrybridge,  there 
would  be  coalfield  developments  to  the  east,  and  new  pits  would  probably 
refjuire  a  considerable  amount  of  electrical  energy.  As  business  men 
who  were  out  for  private  enterprise,  the  Association  felt  that,  if  a  pro- 
ductive industrial  concern  had  not  sufficiently  good  i)rospects  to  warrant 
business  men  investing  money  in  it,  it  was  not  judicious  to  ask  the 
ratepayers  to  stake  their  money  on  it.  Realising  that  cheap  power 
was  essential  to  meet  strong  competition,  many  members  had  put 
mone3'  into  the  power  company.  There  was  a  considerable  develop- 
ment in  the  use  of  electricity  in  mines.  The  West  Yorksliire  coal- 
owners  believed  that,  provided  the  policy  was  right,  private  enterprise 
was  better  than  control  by  a  public  authority.  If  a  productive  concern 
had  not  the  prospect  of  a  sufficient  guarantee  of  a  return  on  their  money 
he,  as  a  business  man,  objected  to  have  to  pay  through  the  rates.  The 
tendency  of  development  was  towards  a  greater  electrification  of  the 
collieries  in  the  area. 

Mr.  J.  C.  McGrath  {for  the  West  Riding  County  Council),  said  that 
that  authority  would  loyally  co-operate  to  make  any  approved  scheme 
successful,  but  the  Council  regretted  that  they  were  unable  to  support 
either  scheme.  The  present  economic  conditions  and  the  character 
of  existing  legislation  concerning  electricity  formed  an  insuperable 
barrier  to  the  success  of  either  scheme  which  had  been  proposed.  The 
present  was  not  the  time  to  encourage  any  venture  to  which  was  attached 
even  the  possibility  of  an  additional  burden  being  placed  on  ratepayers 
or  taxpayers.  It  seemed  impossible  to  expect  the  Bradford  scheme 
to  take  over  the  undertaking  of  the  company  at  such  a  price  as  would 
enable  them  to  supply  the  district  with  cheaper  electricity.  The  com- 
pany had  served  and  were  serving  a  useful  jnirpose  in  the  industrial 
life  of  the  West  Biding.  The  Council  believed  that  the  Bradfoitl  Con- 
ference scheme  and  the  Leeds  scheme  were  ulira  vires  in  their  essentials, 
and  they  could  not  see  how  the  essential  features  of  either  scheme 
could  be  preserved  in  any  approved  scheme  without  a  severe  straining 
of  existing  legislation.  He  suggested  that  under  Sec.  6  of  the  1919 
Act  the  Comraissionere  might  appoint  an  Advisory  Committee  to  watch 
developments  during  the  next  few  years. 

Mr.  A.  Tylor,  for  the  railway  companies,  said  that  in  the  event  of 
the  electrification  of  railways,  which  might  not  be  far  distant,  it  was 
important  that  the  supply  of  electricity  should  be  cheap  and  abundant. 
The  view  of  the  railway  companies  was  that,  all  things  being  equal, 
they  had  no  fault  to  find  with  private  management  of  the  past,  and 
the  supply  likely  to  be  obtained  from  private  management  in  the  future, 
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and,  whilst  reodgiiising  tlic  lulvantagos  vl  ccntialisatiou  as  a  means  of 
ivducinj;  capital  costs,  tlioy  also  realised  that  centralisation  would 
pixihahly  entail  some  sort  of  public  control. 

'I'he  ('IL.\IRMAN  inquia'd  the  railway  load  wliiili  inii^lit  lie  cxiiccli-d, 
and  Mr.  Tylor  said  he  was  instructed  that,  assiiminji  all  the  railways 
were  elootrilied,  the  estimated  load  of  ".JtWO  k\V.  which  had  been  men- 
tioned during  the  ini(uiry,  appeared  to  lie  a  very  large  ligure. 

Mr.  .1.  A.  CJukem;,  representing  West  Hiding  District  t'ouncils,  with 
a  population  of  IM  000  and  a  ratealile  value  of  tli  .'lOO  000,  also  supported 
the  Power  t'onipany's  suggestions,  with  the  aiipoinlnient  of  an  advisory 
committee  of  local  authorities  to  deal  with  small  problems.  The  Associa- 
tion did  not  desire  a  joint  electrical  authority  to  be  set  up.  and  they 
were  opposed  to  cajiital  e.xpeniUture  at  pa-sent. 

t'ounsel  then  addR'Ssed  the  Commissioners,  and  Mi".  WooLi.  stated 
that  Ijeeds  was  determined  to  retain  eonti-ol  of  its  own  generating 
stations.  The  city  also  objected  on  principle  to  the  acquisition  by 
purchase  of  the  Power  (bmpany.  Otherwise  he  thought  compromise 
might  be  possible. 


The   Telephone   Inquiry. 

The  Select  Committee  of  the  House  of  Comnums  on  the  Telejihone 
Service  resumed  its  sittings  on  the  2.5th  ult.,  when  Jlr.  K.  A.  Dalzkll 
gave  evidence.  He  said  that  12  000  000  telegrams  wei-e  passed  over 
telephone  wii-es  in  a  year,  and  3  000  000  telegrams  were  sent  direct  to 
post  offices  by  subscribers.  In  order  to  check  ovei-stafting  a  limit  of  1-6 
teleiilionists  ])er  "  busy  working  )iosition  "  had  been  H.xcd  for  London, 
a!\d  a  limit  of  1-H  telejihonists  per  position  for  the  provincial  districts. 
The  day  stalf  had  a  net  working  day  of  seven  and  a  half  houi-s.  In  orde  r 
to  keep  a  watch  on  the  service  given  a  regular  syslom  of  observation  was 
carried  out  at  all  the  larger  exchanges.  The  observations  for  20  centres 
showed  that  generally  the  qiudity  of  the  service  given  was  much  better 
in  Kebruarj'  last  than  that  given  in  the  eorres]ionding  month  of  1020. 
Whei-e  the  plant  was  sutVicient  and  of  efficient  t^-pe,  as  at  Edinburgh, 
the  service  was  in  some  respects  above  the  standani  ;  while  at  Sheffield, 
where  the  equipment  way  not  modern,  the  service  was  below  the  standard. 
The  long-distance  service  in  America  was  quicker  than  the  trunk  service 
in  this  country.  The  higher  tariff  an(l  the  more  extended  use  enabled 
the  American  administration  to  pi-ovide  circuits  on  a  more  liberal  basis. 
If  the  Department  was  to  develop  it  must  do  it  now,  and  not  wait  forsome 
time  when  the  cost  might  or  might  not  be  less.  If  they  delayed  further 
thev  might  get  seven  or  eight  years  behind.. 

On  Monday  Mr.  D.41.zki.l  was  again  examijicd  by  members  of  the 
Committee.  He  said  the  tele|>hone  service  was  working  more  smoothly 
now  than  it  ever  did  before,  and  he  did  not  think  it  would  be  an  advantage 
to  take  the  executive  control  from  the  Seci-etary  of  the  Post  Office. 
Since  the  war  they  had  been  working  inider  extreme  pressure,  but  the 
machine  was  now  very  efficient  and  working  well.  Having  a  different 
organisation  for  telephones  as  against  the  Post  Office  control  would  bring 
in  an  enormous  number  of  ditUciUties  and  complications.  If  that  were 
done  they  would  probably  get  a  more  extensive  system.  At  first  he  had 
not  thought  the  organisation  under  the  Post  Office  would  be  soimd,  but 
from  e.xperiencfc-lie  now  thought  it  was  a  very  c-fficient  machine. 


The  Junior  Institution  of  Engineers. 

A  dinner  in  celebration  of  the  37th  anniversary  of  the  foundation 
of  the  Junior  In.stitution  of  Engineers  was  held  at  the  Cafe 
Jlouico  on  Thursday,  May  26,  the  President,  Lord  Weir  of  Eastwood, 
being  in  the  chair. 

In  giving  the  toast,  "  Progress  in  Engineering,"  Mr.  C.  H. 
WoEDiNOHAM,  C.B.E.,  President-Elect,  said  that  every  true  engineer 
loved  his  pmfession  for  its  own  sake.  Engineering  was  essentially 
progressive  and  never  halted  or  turned  back.  It  demanded  not  only 
the  apphcation  of  theory  and  practical  knowledge,  but  instinct,  which 
the  British  engineer  luidoubtcdly  possessed.  British  engineering  had 
been  first  in  the  field  in  all  branches  of  engineering  with  the  exception 
of  the  motor  industry.  Progress  in  engineering  must  depend  ujiou 
research,  standardisation  of  sijeeitications,  the  well-being  of  employees 
in  the  various  works,  and  the  free  development  of  engineering  projects 
without  Government  interference. 

Lord  Weir,  in  ix-ply,  said  that  he  was  faced  with  the  difficulty  of 
arriving  at  a  detuiition  of  what  progress  in  engineering  really  was. 
The  engineer's  value  was  assessed  by  the  ability  of  his  mac-hincs  to  carry 
out  their  work,  and  British  engiueei-s  thought  lii-st  of  that  great  heritage 
of  tradition  and  example  which  had  been  set  up  by  those  who  liad  made 
British  engineering  the  fouiulation  of  all  engineering  progress.  To 
think  of  what  we  had  done  in  the  jiast  was  an  antidote  to  [jessimism  and 
depression,  and,  in  fact,  given  certain  conditions,  we  could  do  even 
better  in  the  future.  To  retain  and  increase  our  technical  supremacy 
was  the  first  thing.  Dear  coal  and  liigh  wages  placed  a  grave  premium 
oh  men  and  machine-hour  efficiency',  and  one  of  the  greatest  problems 
which  had  ever  confronted  British  enginecrhig  was  the  influence  of  the 
price  of  coal  on  the  raw  materials  of  our  industry.  If  wc  were  handi- 
eapjied  and  crippled  initially  opjKirtunities  for  teclmical  development 
were  lost  to  us,  for  without  the  guidance  and  exiK?rience  of  practical 
application  design  and  teclmique  were  futile.  It  was  of  little  value  to 
British  engineering  if  it  carried  out  the  technical  development  for  the 
world  and  allowed  the  manufacturing  to  be  done  elsewhere.  Stabihty 
and  confidence  in  the  industrial  world  were  therefore  essential,  as  were 


imagination  in  nu'thods  and  processes  so  as  to  evolve  such  mechanism 
as  would  reduce  the  number  of  man-houre  required  to  produce  a  ton  of 
coal.  There  was  no  short  and  easy  way  out  of  our  present  dilficultics, 
and  no  catchword  could  take  the  place  of  steady  and  rcs<iurc«ful 
application  and  hard  work.  Incentive  was  essential,  and  hunuin  nature 
responded  best  to  an  incentive  of  a  material  character.  It  was  therefore 
useless  to  e.xpect  cajiital  and  brains  to  do  their  utmost  undci'  the  shadow 
of  grave  changes  in  our  social  system,  and  it  was  essential,  if 
nationalisation  was  ruled  out,  that  the  problems  of  industries  should 
be  left  to  be  solved  by  those  engaged  in  them. 


Water  Power  in  Ireland. 


The  report  of  the  Water  Power  Kesources  of  Ireland  Sub-connnittee  has 
been  issued,  and  states  that  ,500  000  ii.i".  is  available  continuously,  and 
can  be  economically  developed  in  Ireland.  The  value  of  this  power  is  put 
at  £10  000  000  annually,  and  is  equivalent  to  the  power  generated  by  the 
annual  consumption  of  7.J  million  tons  of  coal.  In  the  opinion  of  the  sub- 
committee, the  development  cif  this  power  is  urgently  necessary  to  replace 
existing  steam  jilant  with  con.sequent  reduction  in  coal  consumption,  to 
develoj)  existing  and  to  start  nvv/  industries.  The  most  economical 
method  of  dealing  wnli  the  rivers  of  the  countiy  for  power  puq>oses  is 
to  construct  the  necessaiy  works  in  the  channels  of  the  rivers,  and  not 
to  attempt  to  seek  high  falls  by  the  construction  <if  costly  head  race 
channels.  Detailed  investigations,  which  were  made  of  the  Lower  Bann, 
the  Lower  Shannon,  the  Lower  Enie  and  the  Liffey,  show  that  consider- 
able power  is  available  in  these  rivers,  as  well  as  in  the  high  level  lakes  in 
Donegal,  Connemara,  Kerry  and  Wicklow. 

REtOSIMK.S'D.\TI0NS. 

The  sub-committee  recommend  that  the  .systematic  gauging  of  rivei-s 
should  be  undertaken  at  once,  that  a  large  number  of  rainfall  and  evapo- 
ration stations  be  established  thiriugout  the  country,  and  that  an  autho- 
rity should  be  established  for  the  allocation  of  water  for  the  various 
interestsinvolved,  a  small  royalty,  payable  to  the  State,  being  charged  on 
the  water  power  developed.  It  is  also  recommended  that,  in  order  to 
secure  the  development  of  water  power,  a  service  be  established  which 
should  be  chargcil  with  the  duty  of  investigating  the  jjroposed  schejnes 
and  fonnulating  a  policy  for  utilising  the  water  power  resources  of  the 
eountiy.  ,  ' 

SuGGK.sTED  Schemes. 
One  of  the  witnesses,  Mr.  Theodore  Stevens,  M.Inst.C.E.,  submitted  ' 
an  outhne  of  a  scheme  prepared  by  him  in  1915  for  the  Irish  Hyditi- 
Electric  Syndicate,  which  proposed  to  generate  electric  power  for  the 
manufacture  of  ferro-chrome.  Mr.  Stevens  proposed  to  divert  a  portion 
of  the  Shannon  watcrby  the  consti-uct  ion  of  ahead  race  or  canal  to  a  site 
suitable  for  a  power  station  ;  and  on  the  river  Erne  he  also  pro|K)sed  to 
construct  a  canal  over  oj  miles  long  to  cany  the  waWr  to  a  power  station 
with  a  head  of  125  ft.  He  suggested  four  hydro-clcctric  stations  on  the 
Shannon,  between  Killaloe  and  Limerick,  with  an  installed  electrical 
horae-powerof  Go  900,  at  a  total  cost  at  current  prices  of  £2  834  000.  or 
£43  jjer  e.h.p.  The  average  annual  output  wouk'  be  52  oOO  i;.n.r.  at  an 
average  cost  of  £54  per  e.u.p.  There  would  also  be  four  stations  on 
the  Erne  between  Beleck  and  the  sea,  with  an  installed  E.H.i'.  of  "I  300, 
at  a  total  cost  of  £2  000  000,  or  £29  per  e.h.p.  The  average  annual 
output  would  be  45  500  e.h.p.,  at  an  average  of  £46  per  e.h.p.  The 
works  in  both  eases  would  not  only  preserve,  but  improve  the  fisheries, 
retain  all  water  in  the  natural  channel  and  develop  more  power,  and  at 
cheajjer  rates,  than  could  be  done  by  diverting  tlie  water. 

As  to  the  river  Bann,  Mr.  Charles  Meik,  il.List.C.E.,  proi>osed  the 
dredging  of  the  bar  at  Toome  and  the  formation  of  an  improved  channel 
from  Lough  Neagh  to  Lough  Beg,  at  a  total  cost  of  abo>it  £3.50  OOO. 
All  the  current  available  could  be  used  by  the  milling  indiistrj-.  In 
regard  to  the  Liffey,  Messrs.  J.  W.  (iriffith  and  H.  H.  .Jeffcott  propose 
six  hydro-electric  stations,  the  three  princi))al  sites  being  at  Poula- 
phouca.  Golden  Falls  and  Salmon  Leap.  Automatically  controlled  power 
stations  are  proposed  at  Ixickstowii,  Clogleagh  and  Coiniell  Pord.  The 
installed  plant  would  have  a  total  capacity  of  29  (iOO  e.h.p.,  and  the 
estimated  total  cost  of  works  and  jilant  is  put  at  £920  000  at  present- 
day  prices.  The  latter  development  would  meet  the  [Kiwer  requirements 
of  the  Dublin  district,  where  the  load  facloris  low.  anil  consequently  the 
plant  installed  is  large  comjiaivd  with  that  which  would  be  reiiuii-ed  for 
a  continuous  load.  The  cstinuiled  cost  is  £31  per  e.h.p.  installed,  or 
£111  per  average  e.h.p.  developed  during  a  year  at  the  power  sites.  The 
cost  of  transmission  to  Dublin  (including  the  transfonning  plant)  is 
given  at  £293  000. 


H..M.  Consul  at  Oruro  reports  that  in  a  tin-producing  country  like 
Bolivia  thei-e  is  in  nonual  times  a  constant  demand  for  grinding  and 
crushing  machinery,  concentrating  plants,  &e.  In  this  branch  of  the 
imjiort  trade  the  United  States  continue  to  hold  a  predominant  position, 
though  Uritish  goods  have  a  good  re]iutation.  Their  travelleis.  who 
make  frequent  visits  to  the  various  mining  camps  and  keep  in  touch 
with  extensions  of  plant,  have  a  practical  knowledge  of  the  work, 
and  have  therefore  a  great  advantage  over  the  salesman  who  works 
from  book  and  catalogue  knowledge  only.  Electrical  development  is 
backward,  but  there  is  some  water  power  available  and  there  may  be  a 
demand  for  electrical  plant  later.  At  present  the  exchange  position  is 
against  the  ini]«irt  of  American  goods. 
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Gommercial    Topics. 

Australian  Wiring  Rules. 

The  Wiring  Rules  of  the  Fire  Undenvriters'  Assoeiation  of  Victoria 
were  recently  revised.  The  Rules  of  the  Association,  as  well  as  those 
of  the  fire  underwriters  of  the  other  states  of  the  Commonwealth,  are 
based  on  the  code  of  the  institution  of  Electrical  Engineers,  with  some 
modifications  to  meet  Australian  conditions  for  the  supply  of  electrical 

energr  at  low  and  medium  pressures. 

*  *  *  * 

Anglo-Swlss  Trade. 

In  a  memorandum  issued  bj'  the  Department  of  Overseas  Trade  on 
the  representation  of  British  firms  in  Switzerland,  it  is  suggested  that 
better  results  are  obtainable  by  a  local  agent  than  by  a  British  traveller. 
His  Majesty's  consular  officers  will,  if  required,  assist  in  the  choice  of  a 
suitable  agent.  The  majority  of  agents  who  would  give  their  whole 
time  are  luen  of  small  means  and  do  not  possess  sufficient  capital  to 
open  business  on  their  ow^l  accomit.  Swiss  films  prefer  a  reasonable 
credit,  but  the  majority  would  be  prepared  to  pay  cash  against  documents. 

*  *  *  '* 

Belgian  Contracts  and  Foreign  Competition. 

In  a  statement  by  the  Commercial  Secretary  at  H.M.  Embassy  at 
Bniss'els,  the  lack  of  success  o£  British  firms  in  obtaining  the  numerous 
important  Belgian  contracts  which  have  been  notified  is  attributed  to  the 
present  adverse  rate  of  exchange,  and  the  ability  of  Belgian  firms  to 
supply  the  materials  required.  The  majority  of  the  contracts  have  been 
secured  by  Belgian  firms,  because  British  contractors  had  to  c^uote 
prices  in  a  currency  which  has  depreciated  bj'  100  per  cent.  Industry 
in  Belgium  has,  with  few  exceptions,  almost  completely  recovered  since 
the  Armistice,  and  the  present  trade  depression  makes  firms  wiUing  to 
quote  their  lowest  rates  in  order  to  obtain  orders  and  secure  employment 
for  their  operatives.  The  Belgian  Railway  Department  recently 
examined  the  question  of  the  pailicipation  of  Gennan  finus  in  public 
contracts,  and  decided  that  no  general  rvie  could  be  laid  down  as  to 
permitting  foreign  competition,  but  certain  restrictions  should  be  imposed 
favouring  Belgian  industry-.  Where  Belgium  is  not  necessarily  dependent 
on  foreign  supplies  it  is  proposed  to  give  preference  to  tenders  quoting 
imcouditional  prices  in  Belgian  francs. 

*  »  *  * 

Spanish  Tariff  Changes. 

A  new  PROVISIONAL  Customs  tariff  is  to  be  enforced  in  Spain  as 
from  May  21,  1921,  jjending  a  revision  of  the  tariff  of  a  more  permanent 
character.  In  view  of  the  importance  of  the  subject,  we  give  below 
some  of  the  principal  items  of  interest  to  those  in  the  electrical  industry. 
In  each  case  first-tariff  and  second-tariii  rates  are  given.  The  first-tariff 
rates  are  in  general  100  per  cent,  higher  than  those  in  the  second,  under 
which  goods  of  British  manufacture  or  origin  are  included. 

Steel  rails  weighing  25  kilogs  per  metre,  18  pesetas  6  cents,  and  9  p. 
24c.  per  100  kilogs ;  ditto  weighing  less  than  25  kilogs  per  metre  and 
grooved  rails  for  tramways,  24  p.  and  12  p.  88  c.  per  100  kilogs  ;  copper 
bars  over  1  cm.  in  thiclaiess,  87  p.  15  c,  and  43  p.  fiO  c.  ;  copper  bronze 
or  brass  wire  1  to  10  mm.  in  thickness,  uncovered,  85  j).  50  c.  and  42  p. 
75  c.  ;  ditto  under  1  mm.  in  thickness,  90  p.  and  45  p.  per  100  kilogs  ; 
aluminium  in  bars,  sheess,  tubes  or  wire.  So  p.  50  c.  and  42  p.  75  c.  per  100 
kilogs ;  zinc  in  bars,  lumps  and  scrap,  15  p.  and  8  p.  per  100  kilogs  ;  ditto  in 
sheets  and  wire,  60  p.  and  30  p.  ;  djmamos,  electric  motors,  induction 
coils,  resistance  boxes,  transformei-s  and,  regulator,  up  to  100  kilogs, 
and  parts  of  the  same,  300  p.  and  150  p.  per  100  kilogs  ;  ditto  from 
101  kilogs  to  400  kilogs,  284  p.  and  142  p.  per  100  kilogs;  switch- 
boards and  cut-outs  up  to  400  kilogs  and  parts,  300  p.  and  150  p.  per 
100  kilogs  ;  dynamos,  electromotois,  induction  coils,  resistance  boxes, 
transformers,  regulators,  switchboards  and  cut-outs  weighing  401  kilogs 
and  upwards,  150  p.  and  75  p.  per  100  kilogs  ;  accumulators  and  electric 
cells  and  parts,   100  p.  and  50  p.  per  100  kilogs. 

Electric  cable  and  wire,  covered  mth  textile  fibres,  with  or  without 
insulating  materials,  total  thickness  being  1  cm.  or  more,  180  p.  and 
90  p.  per  100  kilogs  ;  other  cables  and  wire  (covered),  less  than  1  cm. 
thick.  300  p.  and  150  p.  per  100  kilogs  ;  apparatus  for  telegraphs  and 
telei^hones,  electric  meters  and  the  like,  including  parts,  7  p.  50  c.  and 
3  p.  75  c.  per  kilog  ;  arc  lamps  and  parts,  except  carbons,  4  p.  80  c.  and 
2  p.  40  c.  per  kilog  ;  carbons  for  arc  lamps,  3  p.  oo  c.  and  1  p.  50  c.  per 
kilog  ;  electrodes  for  metallurgy  and  other  similar  uses,  0  p.  GO  c.  and  30  c. 
l>er  kilog  ;  incandescent  lamps,  with  mounting,  24  p.  and  12  p.  per  kilog  ; 
incandescent  lamps,  without  motmting,  30  p.  and  15  p.  per  kilog. 

Steam  and  gas  engines,  without  boilers  or  flywheels,  105  p.  and 
52  p.  50  c.  i)er  100  kilogs  ;  cylindrical  steam  boilers,  72  p.  and  36  p.  per 
100  kilogs  ;  multitubular  boilers,  gas-generators  and  parts,  100  p.  and 
50  p.  per  100  kilogs';  steam  and  gas-engines,  petro]g.um,  comjircs-sed 
air.  and  other  similar  engines,  and  parts,  except  flywheels,  160  p.  and 
80  p.  per  100  kilogs  ;  cranes,  fixed  and  movable,  winches,  and  parts, 
80  p.  and  40  p.  per  100  kilogs  ;  frames  of  iron  or  steel  for  railway  and 
tramway  carriages,  with  or  without  wheels  and  without  motor,  54  p.  and 
27  p.  per  100  kilogs  ;  ditto  with  motor,  for  tramways,  150  p.  and  75  p. 
per  100  kilogs  ;  chassis  of  iron  or  steel,  up  to  1  000  kilogs,  for  road 
vehicles,  with  or  without  motor,  30  per  cent,  and  20  per  cent,  ad  val.  ; 
ditto,  weighing  more  than  1  000  kilogs,  45  jier  cent,  and  30  per  cent,  ad 
Val.  ;  bodies  of  wood,  in  the  white  or  unfinished,  for  all  kinds  of 
carriages,  and  wooden  parts  for  same,  200  p.  and  100  p.  per  100  kilogs  ; 
automobiles,  open,  with  or  without  motor,  40  per  cent,  ard  25  per  cent. 
ad  val ;  ditto,  closed,  with  or  without  engine,  50  per  cen'.  and  35  per 
cent,  ad  val ;  tramway  cars  for  passengers,  with  or  without  motors. 
225  p.  and  112  p.  50  c.  per  100  kilogs  ;  india-rubber,  gutta-percha  and 
similar  material,  unmanufactured,  18  c.  and  12  c.  per  kilog. 


Electricity  Supply. 

Aylesbury  Council  will  in  future  charge  Is.  per  unit  for  electricity 
supplied  through  slot  meters. 

All  new  houses  of  the  Ammanford  Urban  Council  are  to  be  wired  and 
fitted  for  electric  lighting.  -  ' 

Gkavesbnd  Corporation  proposes  to  spend  about  £3  300  in  extending 
the  supply  mains  to  the  King's  Farm  estate. 

Stretfobd  Urban  Council  has  been  authorised  to  put  in  an  additional 
5,000  kW  set  at  the  Trafford  Park  power  station. 

The  Harrogate  Corporation  has  been  authorised  to  raise  a  further 
loan  of  £45  000  for  extensions  of  the  electricity  supply  midertaking. 

KiNGSTON-ON-THAMEsCouncilhasreceivedsanction  toaloanof  £18  000 
for  exj)enditure  on  extensions  of  the  electricity  supplj'  midertaking. 

Authority  to  borrow  a  further  sum  of  £107  600  has  been  obtainned  by 
Walsall  Corporation  tor  the  completion  of  the  Birchills  electricity 
station. 

Mansfield  Corporation  has  made  a  fresh  agreement  with  the  local 
tramway  company  under  whicli  the  latter  will  pay  an  increased  price 
or  electrical  energy. 

The  London  County  Council  recently  agreed  to  the  borrowing  of  a 
further  sura  of  £100  000  by  the  Stepney  Borough  Council  for  extensions 
of  the  electric  supply  undertaking. 

The  Bexley  Urban  Council  has  decided  to  install  in  22  houses  in  the 
Welling  housing  estate  electric  immersing  tubes  for  heating  coppers 
instead  of  tenants  having  to  utilise  fuel  or  gas. 

In  connection  with  the  scheme  of  the  Hull  Electricity  Committee 
to  Hessle,  it  has  now  been  decided  to  light  those  streets  in  which  the 
electric  mains  are  laid  at  the  current  rate  for  gas. 

Buxton  Corporation  has  been  authorised  to  bonow  £500  for  elec- 
tricity meters.  The  Electricity  Committee  is  considering  the  question 
of  extending  the  supply  mains  in  several  additional  districts  in  the 
Borough. 

Worksop  Urban  Council  has  decided  to  carr\'  out  extensions  of  the 
electric  supply  cables  at  a  cost  of  about  £3  500,  in  order  to  provide  a 
supply  of  electricity  for  several  hundred  houses  which  are  being  built, 
and  also  to  the  Shireoaks  Collier}'. 

The  Electricity  Commissionera  have  submitted  to  the  Minister  of 
Transport  for  confirmation  a  Special  Order  authorising  the  supply  by 
West  Hartlepool  Corporation  of  electricity  in  a  jiart  of  the  parish 
of  Stranton,  in  the  Hartlepool  Rural  District. 

Southport  Corporation  Electricity  Committee  have  made  arrange- 
ments to  adapt  two  of  the  old  boilers,  which  were  replaced  some  time 
ago  by  new  plant,  for  the  consumjition  of  oil  fuel  in  place  of  coal,  and 
thus  assist  in  maintaining  a  supply  of  electricity. 

The  Manorhamilton  Electric  Lighting  Company  has  recently  added 
plant  of  the  value  of  £1  400  for  the  further  developing  of  ligliting  and 
power  demand  in  that  progressive  little  LTlster  town.  Mr.  T.  C.  Arm- 
strong is  engineer  in  charge  of  the  undertaking. 

Southampton  Electricity  Committee  have  conditionally  accepted  the 
tender  for  boiler-house  foundations  at  £14  570,  and  negotiations  have 
been  opened  with  the  Urban  Council  of  Eastleigh  and  Bishopstoke  in 
regard  to  the  supply  of  electricity  in  bulk  to  the  district. 

The  two  National  Kitchens  in  Glasgow  were  faced  with  the  risk  of 
closing  down  last  week  owing  to  insufficient  supplies  of  gas.  Electric 
cooking  apparatus  was,  however,  installed  at  short  notice  by  the  Cor- 
poration Electricity  Department  and  business  is  now  proceeding  as 
usual. 

Application  will  be  made  to  the  Electricity  Commissioners  by 
Bristol  Corporation  for  authority  to  borrow  £200  062  for  electricity 
supply  purposes,  including  additional  generating  jilant,  the  erection  of  a 
number  of  new  sub-stations,  alterations  to  existing  ones,  the  extension 
of  mains,  and  other  work. 

i^  The  Electricity  Commissioners  have  given  a  general  approval  to  the 
scheme  for  the  extension  of  the  Aberdeen  Electricity  undertaking  and 
.tenders  will  be  invited.     The  extensions  wiU  involve  an  expenditure  of 
about  £200  000. 

It  has  been  decided  to  withdraw  from  the  Scottish  Industrial 
Council  for  the  Electricity  Supply  Industry. 

An  inquiry  by  the  Ministry  of  Agriculture  into  the  proposed  draft 
Order  constituting  an  OusE  and  Derwent  Drainage  Board,  was  held 
last  week.  Mr.  P.  J.  Spalding,  Town  Clerk  of  York,  asked  for  the 
insertion  of  clauses  in  the  Order  for  the  protection  of  the  Navigation 
of  the  Uuse  and  Foss,  and  for  their  hydro-electricity  works  at  Linton 
Locks,  and  their  exclusion  from  the  Order. 

^RuGBY  Urban  Council  has  decided  to  obtain  additional  transformera 
and  to  lay  cables  in  four  streets.  On  the  past  year's  working  there 
was  a  gross  profit  of  £2  642  (against  £2  000  in  the  previous  year),  but 
of  this  amount  £2  470  has  been  spent  for  new  cable  and  extensions. 
There  has  been  an  increase  of  about  200  in  the  customers  and  the  wiring 
department  has  been  adequately  engaged  during  the  last  year,  the 
amount  of  business  done  totalling  £4  106,  with  an  estimated  profit  of 
over  £600. 

Bedford  Corporation  has  introduced  a  sijecial  tariff  for  electricity- 
supply  for  small  houses.  Consumers  who  require  not  more  than  five 
20-W  lamps  may  adopt  the  following  method  :  At  the  beginning  of  each 
quarter  the  householder  will  be  required  to  declare  the  number  of  20-W 
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lamps  (not  pxcecdiiig  five)  tliat  will  be  ali),'li(  al  any  one  time,  and  to  pay. 
in  advanee,  the  sum  "f  4.s.  per  fiuarter  jjer  2(»-W  lamp.  If  the  amount 
80  assessed  be  not  jiaid  witliin  14  days  after  the  usual  quarter  (lays, 
the  supply  will  be  eut  oft  without  any  further  notiee. 

Hackney  (London)  Elpctrieity  Committee  has  i-rported  to  the  Council 
that  employei's  of  the  electricity  department  have  refused  in  six  cases 
to  coinieet  up  pixMnises  in  which  it  is  alleirfd  "  the  rates  of  pay  for  wiring 
work  agii'ed  upon  by  the  National  Joint  Industrial  (,'ouneil  have  not  been 
paid."  In  one  case  judgment  was  recently  given  in  a  Police  Court  against 
the  Council,  but  an  appeal  to  a  Divisional  Court  is  pending.  In  one  of 
tho  other  cases  a  summons  has  been  issued  against  the  Council,  and  the 
hearing  has  been  adjinirned  until  the  decision  of  the  Divisional  Court  is 
given.  In  the  meantime  the  Committee  is  desirous  of  getting  the 
Council's  instructions  as  to  tho  policy  to  be  udojited.  and  these  will  pro- 
bably be  given  this  week.  Under  the  peculiar  circumstances,  it  will  be 
inteivsting  to  sec  how  the  Council  propose  to  get  over  the  difficulties 
with  their  employees. 

The  chairman  of  the  Birmingham  Electric  .Supply  Committee  (Coun- 
cillor H.  K.  Beale),  in  prescntmg  the  annual  accounts  last  week,  was 
able  to  show  a  good  record  for  the  year  endetl  March.  Nearly  l.^T  000  000 
units  were  sold,  an  increase  of  9  tXtO  OOt)  units  over  the  previous  year. 
The  increase  in  sales  during  the  tirst  half  of  the  year  was  gratifying, 
but  adverse  trade  and  industrial  conditions  in  recent  months  had  a 
marked  effect  upon  the  output.  The  gross  revenue  from  consumers 
exceeded  the  previous  year's  total  by  -I  i)er  cent.,  the  charge  for  all 
classes  of  supply  during  the  year  having  advanced  on  the  average  by 
0-2t)2d.  per  unit,  but  the  average  increase  in  the  cost  had  been 
0-28tid.  per  unit  sold,  the  heaviest  advance  being  in  fuel.  The 
gi-oss  profit  was  £299  78G,  compared  with  £292  535,  and  after  providing 
for  all  capital  charges,  including  £137  935  for  redemption  of  debt,  the 
surplus  is  £68  Itil,  compared  with  £75  324  for  1919-20.  The  rates  on 
the  midertalung  aiv  now  over  £UW  000  per  annum,  an  increase  of 
£31  781,  and  the  extra  income  tax  payable  is  £9  3C9,  cliiefly  owing  to 
the  operation  of  tho  three  years'  average.  During  the  year  the  renewals 
and  special  expenditure  account  had  been  charged  with  an  expenditure 
of  £53  212.  Out  of  the  surplus  on  the  j'ear's  trading  £53  000  has  been 
transferred  to  renewals  and  special  expenditure  account  in  order  to 
restore  the  balance  of  that  account  to  approximately  its  former  level, 
and  ill  view  of  the  heavy  charge  on  the  current  year's  account  for  interest 
on  temporarily  unproductive  capital  on  the  NecheUs  scheme,  it  has  been 
decided  to  carry  the  balance  of  £15  151  to  reserve.  Additional  capital 
of  £600  000  was  expended,  mainly  on  the  NecheUs  station  scheme,  during 
tho  year.  The  capital  indebtedness  has  been  reduced  by  £137  935.  The 
expenditure  during  the  year  was  £.")24  619,  making  a  total  of  £3  369  905 
to  March  31. 

Electric  Traction. 

By  the  aid  of  oil  fuel  the  Lf;ii.:ESTEK  Corporati(ni  lias  been  able  to 
provide  a  tramway  service  this  week,  but  electric  power  for  industrial 
purposes  is  only  available  from  8  a.m.  to  4  p.m. 

Epsom  Urban  Council  has  fixed  a  minimum  charge  of  40  units  per 
annum  for  all  private  consumers  as  from  the  June  quarter's  readings. 
For  the  new  houses  each  tenant  is  to  be  charged  Is.  6d.  per  week  on  a 
seven  lamp  basis. 

During  the  past  year  there  was  only  a  jirofit  of  £144  on  the  Black- 
pool Corporation  electric  tramway  undertaking.  In  the  26  yeai-s  of 
its  existence  it  has  contributed  £132  000  to  relief  of  the  rates.  In  1918 
and  1919  £15  000  was  given,  and  in  1920  £10  000,  but  in  the  current 
year  the  rates  may  have  to  meet  a  deficiency  on  the  working. 

Edmundson's  Electricity  Corpn.  has  been  authorised  to  make  a  charge 
of  lOd.  per  unit  for  electric  current  in  Dorking  as  from  May  7,  and  as 
from  .lune  30,  a  minimum  charge  of  12s.  6d.  per  quarter  up  to  15  units 
for  the  winter  quarters,  and  of  8s.  4d.  up  to  10  units  for  the  summer 
quarters, 

Newcastle-ox-Tyxe  Corporation  is  applying  to  the  Light  Railway 
Commissioners  for  an  order  authorising  the  construction  of  a  light 
railway  commencing  at  North  Oosforth  in  a  junction  with  the  tramroad 
of  the  Tynesidc  Tramways  &  Tramroads  Company  and  terminating  at 
Longbenton  in  a  junction  with  the  Corporation's  tramways. 

The  tramway  service  of  the  TaI"xtox  Electric  Traction  Company 
is  to  be  closed  owing  to  a  difference  with  the  Town  Council  as  to  the 
charge  for  power.  The  undertaking  is  a  small  one  and  since  19t)5  there 
has  not  been  a  dividend.  To  add  to  the  Com])any's  troubles  the  Council 
has  now  inerea.sed  the  price  of  electric  current,  and  hence  the  decision 
to  close  down. 

In  a  Paper  recently  read  on  the  municipal  work  of  Derby  before  a 
meeting  of  the  Municipal  and  (jounty  engineers,  Mr.  C.  A.  Clews,  the 
borough  engineer,  stated  that  the  Oirporation  used  for  refuse  collection 
two  two-ton  electric  vehicles,  one  five-ton  steam  lorry  and  one  tour-ton 
petrol  lorry.  The  number  of  electrics  was  being  increa.sed,  and  the 
steam   and   petrol    vehicles   would    be   dispensed   with. 

On  the  past  year's  working  there  was  a  deficit  of  £1  142  on  the  Suxder- 
hxao  Coriwration  tramwaj's.  During  the  year  32  .j74  618  passengers 
were  carried  and  the  revenue  was  £I.j7  324,  the  total  income  being 
£158  165.  The  working  expenses  were  £136  667  lis,  lOd.,  but  after 
meeting  the  usual  demands  for  interest  and  sinking  fund  there  was  a 
deficit  as  stated.  In  1914  the  wages  of  motormen  and  conductors 
amounted  to  £13  797  17s,  3d.,  while  last  year  the  amount  was  £45  573 
19s.  7d. 


tmperial  and  Foreign  Notes. 

A  survey  for  a  new  Railway  THitouGii  tub  Hckoso  Valley  to 
Burma  is  U-ing  made.  It  is  probable,  if  sullicient  water  power  is  avail- 
able for  ope  rat  ing  the  line,  that  elect  ric  working  will  be  adopted  through- 
out. 

The  NKW  WIKULESS  STATION  AT  PoRT  ELIZABETH  (S,  Africa),  which 
was  opened  on  May  3,  comprises  a  IJ-kW'  set  equipped  with  amjilitier 
valve.  It  has  a  guaranteed  range  in  daylight  of  30(J  miles,  but  demon- 
strations have  shown  that  that  range  can  easily  be  exceede<l,  and  under 
suitable  conditions  a  range  of  over  1  000  miles  may  be  attained.  The 
vtation  is  equidistant  between  the  Durban  and  Cajjetown  stations,  i.e., 
400  miles  each  way,  and  it  ensures  continuous  wireless  communication 
along  the  south-eastern  coast  of  Africa, 


The  French  Posts  ai\d  Telegraphs  Department  has  opened  a  public 
Wireless  Service  Between  France  and  Nokway. 

The  Director  (Jeneral  of  the  Swiss  Federal  Railways  has  recently 
ordered  32  electric  locomotives  and  four  motor  coaches,  for  which  a 
credit  of  £1  900  000  has  been  grant<'d, 

A  successful  trial  test  was  made  last  week  of  the  U,S.-\.  Electhicali.y- 
DRivB.N-  Dreadnought  "  Iknne.ssee."  In  tho  trial  all  four  propellera 
were  worlcing  and  an  average  speed  of  21  knots  was  attained.  Her  en- 
gines developed  30  909  h.p. 

The  recent  announcement  that  M.  Bassett,  a  French  engineer,  had 
invented  a  process  by  employing  pulverised  coal  instead  of  coke  for 
MAKING  STEEL  DIRECT  FROM  THE  ORE  without  the  intermediate  pro- 
duction of  cast-iron,  is  attracting  attention  in  Sheffield.  As  direct 
jiroeesses  have  been  tried  before  and  have  failed  to  come  up  to  practical 
requirements  metallurgists  are  exercising  caution  before  expressing  an 
opinion  on  the  .subject,    * 

The  Paulista  Railway  Company,  of  Sao  Paulo,  Brazil,  which  is 
electrifying  about  100  miles  of  its  line,  has  ordered  four  electric  loco- 
motives from  the  United  States,  Two  are  for  passenger  traffic,  and 
weigh  121  tons,  with  a  horse  power  of  2  000  and  65  miles  per  hour 
maximum  speed  ;  the  remaining  two  are  for  freight  and  weigh  87  tcjus 
each,  with  a  horse  power  of  1  500  and  a  maximum  speed  of  40  miles 
per  hour. 

Arrangements  are  being  made  for  the  amalgamation  of  all  the  tram- 
way' UNDERTAKINGS  IN  Java,  and  it  is  proposed  to  fonn  a  new  company, 
with  a  capital  of  90  OOO  000  fl.  The  companies  involved  are  the  Batavia 
Electric,  KecUri  Stoomtram,  Madoera  Stoomtram,  Malang  Stoomtram 
Modjokerto  St,,  Ned,  Indischc  Tramweg  Maatschappig,  Oost  Java, 
Passeroean,  Proboling  Semarang-Joana,  Semarang-Cheribon  and  the 
Serajoedal  companies.     The  aggregate  mileage  is  about  2  700. 

The  French  Senate  has  passed  a  Bill  authorising  the  formation  of  a 
company  to  develop  the  water-power  of  the  Rhone.  According 
to  estimates,  the  carrying  out  of  the  project  would  save  6  000  000  tons 
of  coal  a  year.  An  additional  1  100  000  n.r.  will  be  developed.  There 
will  be  18  power  stations  at  suitable  points  along  the  river,  the  largest 
at  Benissat,  which  will  produce  250  000  h.p.  The  chief  users  of  the 
power  will  be  the  city  of  Paris  and  the  Paris,  Lyons  &  Mediterranean 
Railway,  All  the  railway  lines  within  the  quadrilateral  Bellegarde, 
Lyons,  Marseilles  and  Vintimille  are  to  be  electrified.  From  Benissat  to 
Paris  the  distance  is  280  miles,  and  it  is  proposed  to  transmit  electrical 
energy  to  Paris  by  six  cables  through  two  main  feeders,  one  passing 
by  Dijon  and  the  other  by  Nevers. 

Our  contemporary,  "  Engineering,''  reports  a  ease  of  the  failure  of  A 
conduit  supplying  a  Swiss  hy"Dro-station  supplying  power  for  the 
St.  Gothard  Railway.  The  station  was  constructed  in  the  valley  of  tho 
Tessin,  which  derives  its  supply  from  Lake  Eiton.  The  conduit  con- 
necting the  lake  with  the  power  station  includes  a  tunnel  section.  The 
strata  passed  through  proved  to  be  of  a  somewhat  unsound  character, 
but  it  was  thought  that  water  tightness  could  be  ensured  by  lining  the 
tunnel  with  concrete  grouted  up  solid  with  the  backing.  On  starting-up 
the  station,  however,  so  much  leakage  developed  in  the  tunnel  section 
that  the  works  had  to  be  shut  down,  and  they  can  now  only  be  oiieratcd 
under  the  greatly-reduced  head  of  10  metres  of  water,  instead  of  the  45 
metres  as  originally  intended. 

An  authoritative  survey  of  Japanese  Railway-  Construction  and 
Extensions  appeared  recently  in  the  "  Far  East  Commercial  Supjile- 
ment  "  : — .\t  present  public  interest  centres  in  what  is  known  as  the 
.\tami  cut-off,  wliich  will  reduce  the  journey  l)etween  the  capital  and 
Osaka  and  open  up  the  Izu  peninsula.  The  Atami  line  will  reduce  the 
ruling  gradient  of  1  in  40  between  Kozu  and  Numazu  of  the  present 
Tokaido  Une.  The  length  is  over  30  miles,  maintaining  a  ruling  gradient 
of  1  in  100,  with  a  minimum  radius  of  curve  of  20  chains.  The  work 
includes  the  building  of  eight  stations  (some  signal  stations  included), 
72  bridges  and  the  excavation  of  22  tunnels.  The  boring  of  the  Tan-na- 
yama  tunnel  has  been  commenced,  and  for  the  excavating  work  pneu- 
matic excavators  are  used,  with  an  air-compressor  placed  at  each  end 
of  the  tunnel.  For  carr\-ing  buihling  materials  and  transporting  exca- 
vated earth  a  light  railway  of  2ft.  Gin.  gauge  is  to  be  laid,  electric 
locomotives  hauling  the  trains.  An  electric  generating  station  is  to  be 
built  to  supply  the  power  at  the  western  entrance  of  the  tunnel.  Till 
the  completion  of  this  station  compressed  air  is  to  be  supplied  by  steam 
engines  placed  at  both  sides  of  the  tunnel.  Some  particulars  of  the 
railway  construction  work  may  be  inepected  at  the  Department  of 
Overseas  Trade 
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Telegraph  and  Telephone  Notes. 

Tlio  ■'  Chancery  '"  Public  Telephone  Exchange  (at  High  Holbom, 
Lontlun.  W.C".)  was  opened  on  Saturday  last.  The  equipment  is  of  the 
central  battery  type,  with  lamp  signalling,  and  will  accommodate  1,500 
subseribei-s"  lines.  Some  520  lines  have -been  transferred  from  Holbom, 
Central  and  City  Exchanges. 

The  cable  ship  chartered  by  the  Western  Union  Teleoraph  Com- 
PASV  has  been  withdrawn  from  Jliami,  so  that  the  landing  of  the  cable 
connecting  Florida  with  the  British  cable  at  Barbados  cannot  now  be 
effected.  The  refusal  to  allow  the  connection  is  due  to  American  cable 
interests,  which  feared  that  the  Barbados-Florida  connection  would 
seriously  injure  American  interests.  A  recent  law  gives  the  President 
control  over  cable  landings. 

The  accounts  of  the  Guernsey  States  Telephonk  Department 
for  the  year  ended  Dec.  31,  1920,  show  total  receipts  £10  153,  and  after 
providing  for  sinking  funds,  pension  fund  and  £1  823  for  depreciation, 
the  net  profit  was  £51.  The  number  of  lines  of  all  kinds  in  use  at  Dec.  31 
was  2  714  (increase  176),  and  the  number  of  subscribers  2  208  (increase 
167).  The  total  number  of  subscribers  and  public  telephone  calls  in  the 
year  was  1  66S  767  (increase  13  844). 

The  French  Postal  Telegraph  authorities  propose  to  make  an  interesting 
experiment  in  Long  Distance  Telephony.  They  are  desirous  of  putting 
Paris  in  telephonic  communication  with  Casablanca,  in  Morocco,  a 
distance  of  about  3  750  miles.  M.  Laffont,  the  Minister  of  Posts  and 
Telegraphs,  who  will  conduct  the  experiments  in  person,  has  left  for 
Casablanca  ivith  a  number  of  officials.  If  the  experiments  prove 
successful,  it  is  intended  to  establish  other  long-distance  telephone 
services,  so  as  to  link  up  Paris  with  various  important  centres  in  Europe. 

Substantial  progress  has  been  made  with  the  joining  up  of  the 
UNDERGROUND  TELEPHONE  CABLES  between  Leeds  and  Wakefield, 
and  between  Leeds  and  York.  The  extension  of  the  Bradford  Exchange 
switchboard  has  progressed  sufficiently  to  enable  220  additional  sub 
scribei-s  to  be  accommodated.  A  local  underground  scheme  in  the  south 
of  Leeds  was  completed  in  April ;  372  subscribers  were  transferred,  and 
provision  has  been  made  for  additional  subscribers  for  a  period  of  eight 
3'ears.  A  local  underground  scheme  has  been  completed  at  Ossett  and 
120  subscribers  have  been  transferred.  Local  underground  schemes  have 
also  been  completed  at  Crossbills  and  Idle,  83  and  118  subscribers  re- 
spectively having  been  transferred  from  open  to  underground  wires. 

Personal  and  Appointments. 

The  new  Minister  of  Reconstruction  in  the  German  C4oveenmbnt 
is  Dr.  Walther  Rathenau.  head  of  the  A.E.G.  of  Berlin. 

The  Halifax  Tramways  Committee  proposes  to  pay  an  honorarium  of 
£300  to  Mr.  J.  W.  Galloway,  tramways  engineer,  for  extra  services 
rendered  by  him  in  connection  with  the  management  of  the  tramways. 

The  salary  of  Mr.  F.  M.  Fletcher,  borough  electrical  engineer  at 
Darwen,  has  been  increased  by  flOOayear,  andthatof  Mr.  Newholme, 
tramways  manager,  by  £50  a  year,  with  a  further  £25  in  each  of  the  next 
two  years. 

The  installation  of  the  Prince  of  Wales  as  Chancellor  of  the  University 
of  Wales  will  take  place  at  Cardiff  on  June  8,  and  among  the  honorary 
degrees  to  be  conferred  on  the  occasion  ia  that  of  D.Sc.  upon  Prof. 
Andrew  Gray,  of  Glasgow,  the  first  professor  of  physics  at  the  Univer- 
sity College  of  North  Wales,  Bangor. 

Mr.  C.  Wm.  S:^NNER,a  member  of  the  staff  of  the  l.E.E.  from  1912  to 
1919,  and  now  of  Fredk,  A.  Grant,  F.A.I.,  was  first  in  order  of  merit  at 
the  recent  Associateship  Examination  of  the  Auctioneers"  Institute, 
receiving  the  Silver  Medal,  Institute  and  Branch  Prizes,  and  was  also 
successful  at  the  Surveyors'  Institution  Examination  (Interme(Uate). 

Readei-s  of  The  Electrician  will  be  interested  to  hear  that  Colonel 
and  Mrs.  Crompton  will  celebrate  their  Golden  Wedding  to-morrow 
Saturday,  June  4,  at  Azerley  Chase.  This  Ues  about  six  miles  to  the  west 
of  Ripon.  While  the  Chase  possesses  great  natural  beauty,  and  is  worth 
a  visit  on  that  account  only,  it  will  have  an  added  interest  on  this  occasion. 
We  understand  from  Col.  Crompton  that  old  friends,  whether  in  the 
electrical  profession  or  not.  who  happen  to  be  in  the  neighbouthood  on 
that  date,  are  invited  to  visit  Azerley,  and  will  be  warmly  welcomed. 

Bankruptcies    and    Liquidations. 

A  receiving  order  has  been  made  against  Joseph  Francis 
Ly-ons,  electrical  engineer,  27,  Palmerston-street,  and  Frank-street, 
C'onsett,  Co.  Durham. 

Reginald  Percival  Baker  and  Fredk.  Clarence  Stubbs,  trading  as 
Sheffield  Electric  Cox.struction  Company,  124,  Pond -street, 
Sheffield,  have  been  adjudicated  bankrupt. 

The  first  meeting  of  creditors  of  Wm.  Aaron  Davi^,  electrical  engineer, 
14,  Basinghall -street,  Leeds,  will  take  place  on  June  2  at  24,  Bond-street, 
Leeds,  and  the  public  examination  on  June  21  at  the  County  Court 
House,  Albion-place,  Leeds. 

The  public  examination  of  Saml.  Horace  Dougherty,  trading  as  the 
Mersey-  Electric  Company,  108,  Kensington,  Liverpool,  will  take 
place  on  June  27  at  the  Court  House,  Government  Buildings, 
Victoria-street,  Liverpool. 

Chas.  Philip  Manners  Downie,  electrical  engineer  and  factor, 
3ooA,  Westborough-road,  and  88,  Ronald  Park-avenue,  Southend-on- 
S(a,  has  been  adjudicated  bankrupt.  The  fiist  meeting  of  creditors 
will  take  place  on  June  7  at  14,  Bedford-row,  London,  W.C,  and  the 
public  examination  on  July  6  at  the  Shire  Hall,  Chelmsford. 


Gataloines,  Price  Lists,  &c. 

A  four-page  pamphlet  which  has  been  sent  out  by  the  Steeling 
Telephone  &  Electric  Company-,  Ltd.,  210/2,  Tottenham  Court-road, 
London,  W.  1,  gives  illustrated  particulars  and  prices  of  the  company's 
electric  head  and  side  lamps  and  electric  horns.  ' 

Messrs.  R.  RoWELL  &  Sons,  Chipping  Norton,  have  issued  a  leaile* 
giving  an  illustration  with  prices  of  their  4  in.  and  6  in.  all-steel  adjust- 
able spanners.  This  sjianneris  made  from  a  drop  steel  forging,  machined 
all  over  and  then  case-hardened  with  a  mottled  finish. 

The  Swedish  General  Electric  Company-,  5,  Chancery-lane, 
London,  W.C.  2,  has  issued  its  stock  lists  of  two-phase  and  three-phase 
motors,  single  commutator  motors,  transformers,  &c.,  and  of  "  Century  " 
single-phase  motors,  a.-c.  oscillating  fans  and  the  d.-c.  type  of  "K." 
motors. 

Recent  trade  literature  of  the  General  Electric  Company,  Ltd.> 
includes  a  folder  (O.S.  2  393)  containing  particulars  and  prices  of  Gsram 
gas-filled  lamps,  and  a  leaflet  giving  interesting  and  novel  illustrations 
of  a  lady  in  a  fancy  dress  representing,  the  company's  well-known  "  Kin- 
arko  "  arc  lamp  carbons. 

Another  publication  (V.I.2532,)  of  the  General  Electric  Company, 
Magnet  House,  Kingsway,  W.C.2,gives  illustrated  particulars  and  up-to- 
date  information  regarding  the  complete  range  of  the  Company's 
"  Freezor  "  Fans.  This  seasonable  publication  makes  its  appearance 
in  good  time  and  shows  a  number  of  desk,  ceiling,  exhaust  and  ship  fans 
for  d.c.  and  a.c.  circuits.  A  large  stock  of  fans  of  all  types  has  been 
accumulated  in  anticipation  of  the  summer  demands  and  deliveries  can 
be  made  from  stock. 

A  well -illustrated  catalogue  of  over  60  pages  has  been  issued  by 
Messrs.  Parmiter,  Hope  &  Sugden.  Ltd.,  Hulme  Electrical  Works,  Man- 
chester, which  gives  a  full  description  of  the  "  Fluvent  "  type  of  distribu- 
tion gear  and  of  the  other  forms  of  ironclad  material  -manufactured  by 
the  company.  The  particulars  given  include  the  advantages,  the 
capacity,  weight  and  jirices  of  the  various  types  supplied. 

A  recent  leaflet  (No.  881)  issued  by  the  Simplex  Conduits,  Ltd., 
of  Birmingham,  gives  a  short  description  of  the  company's  Unit  System 
of  manufacturing  electric  light  fittings  by  means  of  which  artistic 
fixtures  for  practically  any  position  may  be  made  up  from  a  small 
number  of  interchangeable  unit  parts.  The  system,  which  is  extremely 
flexible  and  economical,  is  especially  suitable  for  those  electrical  engineers 
remotely  situated  from  sources  of  supply  of  fixtures.  Some  good  illus- 
trations of  fittings  built  up  from  Simplex  unit  parts  are  included. 

The  "  Manchester  Guardian"  Commercial  Year-Book  is  an  attempt 
by  the  publishers  ofjthe'-Manchester  Guardian'-  to  meet  the  need  for  a  work 
wliich  shall  give  the  commercial  community  statistical  and  general 
information  about  the  industrial  activities  of  that  city  and  allied 
information  which  they  are  likely  to  find  equally  useful.  It  is,  of  course, 
largely  concerned  with  the  cotton  industry,  though  a  gratifying  amount 
of  space  is  given  to  engineering,  while  the  chemical  dye,  oil,  timber, 
rubber,  paper,  and  other  industries  are  not  forgotten.  The  book  is 
excellently  illustrated  and  if  we  may  indke  one  suggestion,  it  is  that  in 
subsequent  editions  a  street  map  might  be  included. 

Particulars  of  the  "  Twiss  "  solderless  connectors  are  contained 
in  list  T.  L.  3,  which  is  being  circulated  by  the  Twiss  Engineering  & 
Electric  Transmission,  Ltd.,  62/3,  Queen  Victoria-street,  E.C.  4.  These 
connectors  provide  a  means  whereby  conductors  may  be  jointed  or 
alternatively  ended  off  in  a  manner  which  provides  perfect  electrical 
contact  without  sweating,  the  mechanical  strength  being  equal  to  that 
of  the  conductor  itself.  Illustrations  are  given  of  a  number  of  applica- 
tions to  which  the  Twiss  connector  principle,  that  of  a  cone-grip,  lends 
itself,  including  through  connectors,  tenninals,  lugs  and  teeing-off 
connectors.  Those  occupied  with  overhead  transmission  problems  will 
be  specially  interested  in  the  leaflet. 

Obituary. 

The  death  is  announced  of  Mr.  Robert  Robertson,  commercial 
manager  of  the  Clyde  Valley  Electrical  Power  Company. 

The  death  is  reported  of  Mr.  James  Phillips,  of  Tredegar,  for  many 
years  the  assistant  chief  electrician  to  the  Tredegar  Iron  and  Coal 
Company. 

The  death  recently  took  place  of  Mr.  Henry'  Geen,  a  former  Mayor 
of  Okehampton,  who  for  many  ycai-s  carried  on  business  as  an  electrical 
engineer. 

The  death  took  place  on  Maj-  23  of  Mr.  Ernest  Brown,  who  had  for 
16  years  been  on  the  staff  of  the  Northampton  Electric  Light  Company, 
and  for  the  past  eight  years  foreman  of  the  wiring  department. 

We  regret  to  announce  the  death  of  Mr.  Allan  Ramsay'  Connal, 
A.M. I.E. E.,  which  took  place  on  the  21st  ult.  Mr.  Connal  was  the 
London  manager  and  engineer  of  Messrs.  Johnson  &  Phillips,  and  was 
an  associate  member  of  the  Institution  of  Electrical  Engineers,  a  member 
of  the  Batti  Wallahs  and  of  the  Electro-Harmonic  Society,  &c.  He  was  a 
prominent  Mason,  and  he  will  be  missed  by  a  circle  of  friends. 

We  also  regret  to  announce  the  death  of  Mr.  P.  D.  Hollings, 
manager  of  the  Accumulators  of  Woking,  Ltd.,  at  the  early  age  of  35. 
Mr.  Hollings  was  trained  as  a  chemist,  and  rendered  good  service  during 
the  war,  especially  in  connection  with  improved  aircraft  and  gun  devices. 
Being  an  excellent  linguist,  he  went  to  Russia  in  1913  to  organise  the 
works  of  Leitner's  Electrical  Company  at  Moscow,  and  in  1915  he  was 
appointed  superintendentt  of  rain-lighting  on  the  Great  Western  Railway. 
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Miscellaneous. 

I'kof.  Kinstkin  will  lettiirc  (in  (ieriiiaii)  at  Kin;;'s  College,  SirniKl, 
on  .Juno  SI,  at  5.15  ]).ni.,  on  "'  Tlio  Developtnrnt  and  I'lfsent  Position  of 
the  Theory  of  Relativity." 

The  thanks  of  the  Univkk.sitv  of  Oxkoho  have  been  given  to  the 
ilircctoi-s  of  Haielays  Bank,  Ltd.,  for  their  donation  of  £1  (100  towards 
the  completion  of  the  Dyson  I'errins  Laboratory  of  Inorganic 
Chemistry. 

At  the  Bath  ,vni)  West  Snow,  on  Durdham  J)owns,  Bristol,  fnirii 
May  HI  to  .Tune  4,  .Messi-^.  .Jionnini;s,  Ltd.,  of  Pennywell-rcpud,  Bristol, 
arc  n'pivsented  at  stands  No-i.  :il  1  and  :il."),  whei-e  they  show  a  variety 
of  joinen-  and  wood  goods  of  inteix'st  to  buildei's,  with  examples  of 
fi'et-cut  arches,  brackets,  wall-board,  a.sbosto9  tiles,  and  eli'ctrie  casings, 
also  picks,  shovels,  tools  for  all  trades,  &c.  The  s])eciality  at  the 
stand  is  Messrs.  Jennings"  270-|)age  illustrated  catalogni'  of  buildei-s' 
joinery  and  wood  goods,  price  2/0,  post  five. 

The  ladies  of  the  Kdiswan  1'ondeus  Enu  Stakf  organised  and  carried 
out  an  extremely  successful  outing  on  the  21st  ult.  A  J)arty  of  nearly 
a  hundi'cd  left  the  works  in  three  large  charabancs  for  Ruislip  Common, 
where  various  games,  sports.  &c.,  were  indulged  in  until  tea  time.  After 
tea  the  ))arty  continued  their  journey  to  Uxbridge,  where  a  ilinner  was 
served  at  the  Chetiuei-s  Hotel  under  the  ehairnianshi])  of  .Mr.  J.  \V. 
Elliott.  A  short  concert,  organised  by  Mr.  A.  P.  Ambler,  followed,  and 
on  the  motion  of  Mr.  Elliott  a  hearty  vote  of  thanks  was  passed  to  the 
Ladies'  Organising  Committee. 

The  airship  R.  '.i'i  assisted  in  regulating  the  traffic  to  the  Derby  at 
Epsom  on  Wedni'sdav.  Tlie  result  was  also  announced  by  wireless  tele- 
phone fi^om  the  aii'ship,  which  hovered  over  the  route  from  London  to 
the  Downs,  and  I'ommunicated  information  by  wii-eless  to  a  ground 
station  in  touch  with  the  poii(-e.  The  result  of  the  race  was  ivceived  on 
the  airship  by  Col.  L.  !•'.  Blaiuly,  IXS.O.,  Controller  of  Communications 
(Air  Ministrj-)  from  a  .Marconi  motor-car  wireless  telephone,  placed  near 
the  grand  stand.  The  Marconi  t<'lci)hone  operated  on  a  wave  length  of 
800  metres,  and  that  of  the  R3H  on  900  metres. 

Messrs.  V'icker.s-Petters,  Ltd.,  have  drawn  our  attention  to  the  fact 
that  the  Vickere-Petters  oil  engine  is  now  being  made  in  sizes  up  to 
450  H.P.,  and  not  up  to  300  ii.P.  only,  as  stated  in  the  article  on  tliis  equip- 
ment which  appeared  in  our  issue  of  May  13.  The  Vickers-Petters 
engines  usually  work  on  cheap  enidc  and  residual  oils,  tliough  they  will 
work  on  paraffin  and  other  rehned  oils  if  required.  The  electric  starting 
device  which  we  described  is  withdrawn  entirely  from  the  combustion 
chamber  after  starting,  this  being  a  special  feature  tif  the  system,  as  the 
starter  is  thereby  not  liable  to  damage  from  excessive  heat. 

The  Secretary  for  Mines  (Mr.  \V.  C.  Bridgeman)  has  appointed  the 
following  to  serve  on  the  Advisory  Committee  for  the  Metalliferous 
Industry  : — • 

Sir  Cecil  Butt  {chairtnan),  Brigadier-General  G.  M.  Jackson,  Mr.  Myles 
Kennedy,  Mr.  S.  J.  Lloyd,  and  Mr.  Claud  Edward  Pease  (as  representa- 
tives of  owners  of  iron-ore  mines  and  quarries)  ;  Mr.  H.  Dick,  Mr.  T. 
Gavan-Duffj',  .Mr.  VV.  Lewney,  and  Mr.  Will  Sherwood  (of  the  workers) ; 
Mr.  R.  Arthur  Thomas  (ownei-s  of  tin  mines)  ;  Mr.  J.  Harris  (workers  in 
tin  mines)  ;  Mr.  A.  Wilson  (owners  of  lead  and  zinc  mines)  ;  Mr.  J. 
Wignall,  M.P.  (workers  in  lead  and  zinc  mines)  ;  Mr.  Falcon,  Mr.  F.  H. 
Hatch,  Ph.D.,  (J.B.E.,  and  Mr.  Frank  Merricks,  C.B.E.  (mining 
engineers)  ;  Mr.  Frank  W.  Harbord,  C.B.E.  (metallurgist)  ;  Mr.  T.  C. 
F.  Hall,  Prof.  Henry  Louis,  D.Sc,  and  Dr.  James  M.  Maclaren  (economic 
geologists)  ;  Mr.  J.  J.  Burton  (iron  and  steel  industry) ;  and  Sir 
Kenneth  W.  Goadby,  K.B.E.  (medical  science).  Mr.  F.  C.  Starling,  of 
the  Mines  Department,  will  act  as  secretary  to  the  Committee. 

Imports. — The  ftjllowing  are  official  values  of  electrical  macliinery 
apparatus  and  material  imported  into  this  country  {«)  during  April, 
1921,  and  (6)  the  aggregate  figures  from  Jan.  1  to  April  30,  with  increase 
or  decrea.se  compared  with  corresponding  periods  of  192U  : — 

Electrical  machinery,  (a)  £.i2  157  (decrease  £34  164),  (/j)  £299  073  (de- 
crease £43  051)  ;  telegraph  and  telephone  cables,  submarine  (a)  nil,  (b) 
nil  (decrease  £50)  ;  other  than  submarine,  (o)  £10  605  (increase  £10  035), 
(fc)  £38.344  (increase  £36  140);  telegraph  and  telephone  apparatus, 
(a)  £37  028  (increase  £22  419),  (/*)  £125  460  (increase  £77  921);  other 
electrical  wires  and  cables,  rul)ber  in.sulated.  («)  £2  853  (decrea.se  £2  327), 
(i)  £10  622  (increase  £1  897)  ;  with  other  insulations,  (ii)  £4  302  (increase 
£2  2.j6),  (6)  £42  999  (increase  £23  997);  carbons,  (n)  £7  913  (increase 
£1  297),  (i)  £40  984  (decrease  £3  394)  ;  glow  lamps,  (a)  £38  049  (increase 
£36  082),  (h)  £100  723  (increase  £89  942)  ;  are  lamps  and  el  ctric  search- 
lights, (a)  £844  (decrease  £296),  (b)  £,56  635  (increase  £3  155) ;  parts  of 
arc  lamps  and  searchlights  (other  than  carbons),  («)  £899  (increase  £177), 
(6)  £6  052  (increase  £10.58);  batteries,  (n)  £9  680  (decrease  £220),  (6) 
£.59  518  (increa.se  £35  311);  meters  and  measuring  instruments,  (a) 
£16  921  (increa.se  £12  657),  (A)  £85  060  (incre^ase  £65  938)  ;  switchboards, 
{a)  £106  (increase  £89),  (6)  £1  276  (incre,a.se  £303)  ;  electrical  goods  and 
apparatus  unenumerated,  (n)  £81803  (increa.se  £25  258),  (h)  £379  617 
(increase  £205 .393).  Total  of  electrical  machinery,  apparatus  and 
material,  other  than  uninsulated  wire,  (a)  £263  160  (increase  £73  563), 
(6)  £1  195  363  (increa.se  £494  560). 

Exports.— The  exports  of  electrical  machinery,  apparatus  and 
miterial,  (a)  during  April,  1921,  and  (6)  from  Jan.  1  to  April  30,  with 
increase  or  decrease  compared  with  corresponding  periods  of  1920,  were 
as  follows  : — 

Electrical  machinery,  (a)  £422  757  (increase  £239  272),  (6)  £1  677  568 
(increase  £1  037  040)  ;  including  railway  and  tramway  motors,  (a)  £27  421 
(increase  £25  387),  (6)  £82  576  (increase  £73  045) ;  other  generators  and 
motors,  (o)  £219  070  (increase  £124  560),  (6)  927  343  (increase  £574  015), 


and  electrical  machinery  unenumerated,  (a)  £77  266  (increass  £89  322), 
(6)  t)67  649  (increase  £.389  980) ;  tidegraph  and  telephone  cables,  sub- 
marine, («)  £387  949  (increase  £298  Ii7 1  ).(/<)  £ti74  «8I  (increase  £162  OtiO  ); 
other  than  submarine,  (a)  £127  OKI  (increase  £39  354),  (h)  £607  854 
(increase  £303  771);  telegraph  and  telephone  ajjparatus,  (a)  £130  680 
(incre>ase  £.50  230),  (i)  £571)321  (increa.se  £193  134);  other  electrical 
wires  and  cables,  rubber  insulated,  («)  £11)2  914  (increase  £41  866),  (4) 
£656  577  (incroa.se  £192  326);  with  other  insulation,  (a)  £229  724  (in- 
crease £84  159),  {b)  £.S30  310  (increa.se  £29.S  714)  ;  carbons,  (n)  £3  178 
(decrease  £8  024),  (/<)  £43  636  (increase  £1  3337)  ;  glow  lamps,  («)  £53  499 
(increase  £18  184),  (b)  £191642  (increa.se  £136.587);  arc  lamps  and 
searchlights,  («)  £11  I4()  (increase  £7()8),  ('))  £3  976  (decrea.se  £1  248); 
parts  of  arc  lamps  and  searchlights  (other  than  carbons),  («)  £1  006  (de- 
crease £.370),  (6)  £3  023  (decrca.se  £076)  ;  batteries,  («)  £74  436  (increase 
£.39  0.54),  (6)  £291912  (increase  £156  595);  meters  and  measuring 
instrunu'nts,  (a)  £43  452  (increase  £7  095),  (b)  £1.59  665  (incre-asc  £53  .580) 
switchboards,  (a)  £22  507  (ini'rease  £1()  957),  (A)  £68  567  (increase 
£39  381);  electrical  goods  and  apparatus  unenumerated,  (o)  £198  537 
(increase  £70  636),  (b)  £902  162  (increase  £434  405).  Total  of  electrical 
machinery,  apparatus  and  material,  other  than  uninsulated  wire,  (n) 
£1  858  860  (increase  £918  852),  (6)  £6  688  094  (increase  £3  019  006). 

Institution  Notes. 

The  annual  meeting  of  the  Veiuianu  Dei.tsi  ueu  Elektroteciisiker 
is  to  be  held  in  Essen  from  May  28  to  June  2. 

The  CJlasgow  meeting  of  the  Institution  of  Electrical  Engineees 
has  been  cancelled  owing  to  the  coal  crisis. 

The  Friday  evening  discourse  at  the  Royal  Institution  on  June  10 
will  be  delivered  by  Dr.  A.  G.  Webster  on  "  Absolute  Measurements  of 
Sound."  An  extra  discourse  will  be  delivered  on  .June  17  by  Sir  J.  J. 
Thomson  on  "  Chemical  Combination  and  the  Structure  of  the  Mole- 
cule." 

The  Institution  of  Civil  Engint.ers  has  pre.sented  to  his  Majesty 
in  Council  a  petition  for  the  grant  of  a  supplemental  charter,  and  this 
has  now  been  referred  to  a  Committee  of  the  Privy  Council.  Petitions  for 
or  against  the  supi)lementary  charter  should  be  sent  on  or  before  June  30 
to  the  Privy  Council  office. 

The  autumn  meeting  of  the  Iron  &  Steel  Institute  is  to  be  held  in 
France  from  September  5  to  10.  An  opening  meeting  will  be  held  in 
the  Hall  of  the  Comite  des  Forges,  Paris,  where  the  Bessemer  Medal  will 
be  formally  presented  to  Mr.  Ch.  Fremont,  and  certain  Papers  will  also 
be  read  and  discussed.  Subsequently  the  party  will  be  grouped  into 
three  sections,  C4roup  1  leaving  for  Lorraine  and  Luxemburg,  Group  2 
for  Creusot,  and  Group  3  for  Normandy,  while  visits  to  various  places 
in  the  vicinity  of  Paris  will  also  be  made.  All  members  will  return  to 
Paris  on  September  9,  and  to  London  on  Saturday. 

The  folU/wing  members  have  been  nominated  to  serve  on  the  Wireless 
Section  Committee  of  the  In.stitution  of  Electrical  Enoineers 
for  1921-1922: — Chairman:  Dr.  G.  W.  G.  Howe.  Neiv  ynminatiotis 
for  mtmberiihip  of  the  Commillee  :  Mr.  B.  Binyon,  O.B.E.,  Dr.  W.  H. 
Eecles,  Mr.  G.  H.  Nash,  C.B.E.,  and  Mr.  C.  C.  Paterson,  C.B.E.  The 
following  will  continue  to  serve  as  members  of  the  Committee  :  Sir 
Charles  Bright,  F.R.S.E.,  Mr.  R.  C.  Clinker,  Prof.  C.  L.  Fortescue,  Mr. 
A.  Gray.  Admiral  of  the  Fleet  Sir  H.  B.  Jack.son,  G.tlB.,  Capt.  H.  J. 
Round,"  M.C.,  Mr.  A.  A.  C.  Swinton.  F.R.S..  and  Mr.  L.  B.  Turner.  Not 
latar  than  14  days  after  the  pul)lication  of  the  Committee's  list  of 
nominations,  any  five  membei's  of  the  Wireless  Section  may  nominate  any 
other  duly  i|ualified  pci'son  to  till  any  vacancy  by  delivering  such  nomina- 
tion in  writing  to  the  Secretary  of  the  Institution,  together  with  the 
written  consent  of  such  person  to  accept  office  if  elected,  but  each  such 
nominator  shaU  be  debarred  from  nominating  any  other  person  for  the 
same  election. 

Business  Items,  &c. 

The  iliDLAND  Supply  Company  have  removed  to  .53,  Summer-row, 
Birmingham,  where  future  eorres])ondenee  should  be  addressed. 

The  address  of  the  Mackenzie,  Holland  &  Westinoiiouse  Power 
Signal  (Jompany,  Ltd.,  is  82,  York-road,  King's  Cross,  London,  N.l. 
Telephone  :    North  2415-7. 

The  London  Shafting  and  Pulley  Company  has  removed  to 
Northdown  Works,  Northdown-street,  King's  Cross,  London,  N.l. 
Telephone  :    North   196. 

Norman  Warwick  and  Alfred  Walker,  trading  as  W.A-RWIck  &  Walker, 
electricial  engineers,  107,  Church-street,  Birkenhead,  have  dissolved 
partnership.     Debts  by  .Mr.  Walker. 

Messrs.  E.  H.  Bisseli.  &  Company,  Ltd.,  agents  for  a  French  firm  of 
manufacturers  of  moulded  parts  for  the  electrical  trade,  are  making 
an  interesting  display  of  their  jjroducts  at  the  French  Chamber  of 
Commerce  of  London,  153,  Queen  Victoria-street,  E.C.4. 

Mr.  W.  J.  Mathews,  74,  Green  way-avenue,  Taunton,  lately  sales 
manager  of  Messrs.  Newtons,  Ltd.,  has  been  api)ointed  .sole  agent  of  the 
Electric  Construction  Company,  Ltd  ,  for  the  South-West  of  England. 
Inquiries  for  electrical  machinery  (both  d.c.  and  a.c.)  and  for  s\vitchgear, 
sent  direct  to  the  Company's  Wolverhampton's  works,  or  to  Mr.  Mathews, 
will  receive  immediate  attention. 

Messrs.  Malcolm  &  Allan,  Ltd.,  electric  power  and  lighting  contractors) 
of  London,  Glasgow  and  Edinburgh,  notify  us  that  their  London 
manager,  Mr.  H.  S.  Davidson,  has  left  their  service,  and  Mr.  H.  Francis 
Smith  is  now  their  London  technical  manager.  Mr.  Smith  was  in  the 
employ  of  Messrs.  J.G.White  &  Company  for  many  years  in  South  America. 
Mr.  H.  S.  Butler  will  continue  as  manager  of  their  commercial  oranch. 


706 


THE  ELECTKICIAN. 


June  3,  1921. 


[Tenders  Invited  and  Accepted. 

Hackney  (London)  CJuardians  want  tenders  by  June  11  for  the 
supply  of  a  petrol  or  electric  ambulance.  Quotations  to  the  Clerk, 
2,  Sidney-road,  Homerton,  E.  9. 

West  Ham  Guardians  want  tendere  bj-  June  16  for  three  months' 
supply  of  electrical  fittings,  engineers'  oils,  &c.  Forms  of  tender  from 
the  C'ierk,  Union-road,  Leytonstone,  E.  11. 

JIa>"CHESTek  Electricity  Committee  want  tenders  by  June  17  for  12 
months'  suijply  and  erection  of  static  transformers.  Specifications,  &c., 
from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Dundee  Corporation  invite  tenders  for  a  motor-generator  consisting  of 
a  400-V  d.c.  motor,  and  a  generator  to  give  75  V  130  A  at  800  revs,  per 
miu.,  with  starter  and  regulator.  Tenders  to  the  City  Architect,  81, 
Commercial-street,  Dundee,  by  June  6. 

The  JIetropolitan  Water  Board  wants  tenders  by  June  U  for 
the  sujjply  of  stores,  including  elettric  lamps,  wires  and  accessories, 
iron  pipes,  castings,  metals,  oils,  &c.  Forms  of  tender  from  the  Cliief 
Engineer,  173,  Rosebery-avenue,  E.G. 

The  directors  of  the  Liverpool  Overhead  Railway  require  tenders 
by  June  6  for  12  months'  supply  of  electrical  fittings,  insulating  tapes, 
rubber  material,  ironmongery,  oils  and  grease,  &e.  Forms  of  tender 
can  be  obtained  at  31,  James-street,  Liverpool. 

Tenders  are  in%-ited  ujj  to  July  11  for  the  supply  to  the  Postmaster- 
C4eneral's  Department,  State  of  Tasmania,  of  switchboard 
material  (Schedule  T.317).  Specifications  from  the  Office  of  the  High 
Commissioner  for  Australia,  Room  E.5,  Australia  House,  Strand,  W.C.2. 

The  Borough  Council  of  King  William's  Town  (S.  Africa)-  invites 
tenders  for  steam-driven  electrical  generating  machinery,  boilers, 
switchgear  and  cable.  Specifications  from  Messrs.  Dyer  &  Dyer,  17, 
Aldermanbury,  London,  E.C.2,  to  whom  tenders  by  June  25. 

The  Uruguayan  Ministry  of  Public  Works  invite  tenders  for  three 
electric  gantry  cranes  and  a  "  Temperley  "-type  aerial  transporter  for 
the  port  of  Paysandu.  Tenders  (in  Spanish)  by  June  28.  A  translation 
of  the  specification  may  be  seen  at  the  Department  of  Overseas  Trade. 

It  is  notified  that  the  date  on  which  all  tenders  for  the  supply  of 
plant  and  material  for  the  electrification  of  the  Cape  Town-Simonstown 
&  Durban-Pietermaritzbueg  Railway  lines  has  been  extended  to 
noon,  July  5.  Tenders  to  the  High  Commissioner  for  the  Union  of 
South  Africa,  Trafalgar-square,  London,  W.C. 

Llandafp  &  DiNAS  Powis  Rural  District  Council  invite  tenders 
for  the  supply  and  lajdng  of  e.-h.-t.  feeder,  with  switchgear,  sub-station 
equipment,  complete  system  of  feeders  and  distributing  cables,  with 
services,  for  about  800  houses.  Specifications,  &c.,  from  the  engineer, 
Mr.  E.  Howard  Fletcher.  B.A.,  M.I.E.E.,  20-22,  Queen-street,  Cardiff, 
and  tenders  to  the  clerk,  Mr.  M.  Warren,  Park  House,  Cardiff,  b}' 
June  22. 

The  Wairoa  (N.Z.)  Electric  Power  Board  invite  tenders  for  the  supply 
of  material  for  an  11  000/3  300  V  600  kW  outdoor  sub-station,  including 
four  200  kVA  transformer's  (11  0(K)/1  900  \'),  insulators,  air-break  switches 
fuses,  lightning  arresters  and  choke  coils,  accessories,  &c.  Tenders  (bv 
July  31)  to  Messrs.  Hay  &  Vickerman,  Wellington,  N.Z.  Specifications 
may  be  inspected  at  the  Department  of  Overseas  Trade. 

The  New  Zealand  Public  Works  Department  invite  tenders  for 
the  supply  and  delivery  at  Lyttelton  of  two  50-kVA,  two  100-kVA 
and  two  200-k\'A  condensers,  in  connection  with  the  Lake  Coleridge 
electric  power  supply  scheme  (Section  116);  and  also  for  10  single-phase 
oil  transformers  for  the  Waikatopowerschemeforconverting  three-phase 
current  at  50  cycles,  the  voltage  ratio  being  50  000/11  000.  Tenders  by 
June  28  to  the  Secretary  of  Public  Works,  Tenders  Board,  Wellington 

New  Zealand  public  works  department  also  invite  tenders  for 
suspension  type  porcelain  insulators  to  carry  110  000  V  50-cycle  trans- 
mission lines  in  connection  with  the  Waikato  power  scheme.  Tenders 
by  August  9  to  the  Secretary,  Public  Works  Tenders  Board,  Wellington. 
Specifications  may  be  seen  at  the  Department  of  Overseas  Trade. 

Tenders  are  invited  for  the  supply  of  the  following  plant  and  material 
for  the  Municipality  of  Bulawayo  (Rhodesia)  : — (a)  two  sets  of  gais- 
producing  plant,  (b)  gas  engines,  (c)  3,  with  alternative  of  4,  three- 
phase  300-kW  generators,  (c')  alternative  steam  plant,  (D)  main  switch- 
board, (E)  switchgear  distribution  and  transformer  houses,  (f)  poles 
and  cross-arms,  (g)  insulators  and  shackles,  (h)  li.-d.  copper  mre,  (J) 
three-core  cable,  (k)  insulated  cable,  (l)  lighting  arresters  and  choke 
coils,  (m)  transformers,  (n)  bus-bar  copper,  insulators  and  Crosby  clips, 
(p)  stay  rods,  stay  wires  and  swivels.  Specifications  from  Messrs.  Davis 
&  Soper,  54,  St.  Mary  Axe,  London,  E.G.  3,  to  whom  tenders  by  Aug.  3. 

Barnsley  Corporation  has  accepted  the  tender  of  the  Western  Electric 
Company  (at  £5  821)  for  the  extension  of  mains  in  Huddersfield-road. 

For  the  supply  of  cable  Beadford  Electricity  Committee  has  accepted 
the  tender  of  Callender's  Cable  &  Construction  Company  at  £3  481. 

Bethnal  Geeen  (London)  Borough  Council  has  placed  a  contract  for 
the  supply  of  cable  with  the  British  Insulated  &  Helsby  Cables,  Ltd  ,  at 
£7  102  12s. 

Callender's  Cable  &  Construction  Company  has  secured  the  Lowestoft 
Corporation  contract  for  the  supply  of  feeder  cables  and  joint,  boxes  at 
£3  509. 

Bedford  Corporation  has  accepted  the  following  tenders  :  Babcock  & 
Wilcox,  jjipework,  £4  525 ;  British  Thomson-Houston  Company,  e.h.t. 
switchgear,  £5  282  ;  Bedford  Engineering  Company,  jib  crane,  £2  086  10s. 


Patent  Record. 


SPECIFICATIONS  PUBLISHEDi 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chanarylane,  London.  W.C. 

Complete  Specifications. 

135486  PiNTSCH,  Akt.-Ges   J.    Electric  gas  lamps  with   glow  discharge.    (6/11/19 

Patent  of  Addition  not  granted.) 
137  324  Odion&Cayrol.     Electric  battery.     (25  4  14.) 
137  326  BuLTEMANN.    Process  for  the  manufacture  of  an  electric  insulating  material 

(29/1/19.) 
137526  Armstrong.     Electrically-heated  cooking  device.    (27,'6,'16.) 
138366  GoLDSCHMlDT.     E.xcitatioH  of  oscillating  circuits.    (18/11/13.) 
140  745  C^lner  Elektromotorenfabrik.    ( J.  Bruncken.)    Induction  motors.  (25''9/18. 

Addition  to  136  156.) 

142  451  L^DusTRiAL    Research    Corporation.    Controlling    mechanism    for    electric 

circuits.     (28  4'20.) 

143  842  Automatic    Telephone    Manufacturing    Co.,    Ltd.    Telephone    systems 

(28.5,19.) 

144  611  Automatic  Telephone  Manufacturing  Co.,  Ltd.    Battery  charging  systems. 

(11/6/19.) 

145  022  Ateliers  de  Constructions  Electriques  du  Nord  et  de  I'Est.   Arrangements 

for  the  coupling  of  two  alternating-current  electric  systems  in  parallel.  (22/1/14.) 

Comprises  a  pair  of  alternating-current  generating  networks  coupled  in  parallel, 

and  a  series  commutating  generator  placed  in  series  with  the  feeding  cables  between 

said  generating  systems  and  adapted  to  compensate  for  the  impedance  cf  the  said 

cables. 

145  072  Siemens-Schuckertwerke  Ges.    Suppression  of  sparking  at  the  interruption 

of  conductors,  traversed  by  current.     (29/7/19.) 

145  775  Soc.  Anon,  des  £tablissements  L.  Bleriot.    Regulating  means  for  electric 

machines.     (20,2,19.)    Addition  to  130  575. 

146  302  Krupp  Akt.-Ges.    Continuous-current  gyroscope  motor.    (18,11,15.) 

147  485  Zeiss  (Firm  of).     Electric  current  interrupters.    (28/5/18.) 

147  801  Soc.  Francaise  Radio-Electrique.    Electric  transformers  or  seif-induction 

coils.    (20,5;  15.) 
149  673  Krupp,  Akt.-Ges.  F.     Electric  magnetic  overload  cut-ouls.    (7,  8,19.) 

151  353  Green.     Suspending  means  for  electric  light  fittings.     (26,120.) 

152  609  MuLLER.         Arrangement       and       construction       of    sparking-plugs       for 

internal-combustion  engines.     (16, 10, 19.) 
155  783  Pintsch  Akt.-Ges.   J.     Electric  lamps  operating  with  luminous  discharge 

(12/12/17.) 
161  208  White  &  Davenport  &  Co.     Electrical  ignition  means  for  interna!  combustion 

engines.     (3/11,19.) 
161211  Malatesta.    Glow  or  incandescent  electric  lamps..  (4,'11/19.) 
161  212  Bourne  &  Darge.     Methods  and  means  for  covering  metal  cores  in  the  manu- 
facture of  electrodes.     (4/11/19.) 
161  241  HoCKLY.    Telephone  receivers,  transmitters  and  other  electric  or  magnetic 

acoustic  or  vibratory  apparat-us.     (29/12/19.) 
161  245  Ranklin  &  Van  Raden  &  Co.     Electric  generators  and  motors.     (31/12,'19.) 
161  256  B.T.-H.  C^.    (G.E.  Co.)    Signalling  systems  applicable  to  wireless  receiving 
systems  and  other  purposes.    (2/1/20.) 
Current  of  audible  frequency  is  impressed  upon  the  grid  circuit  of  two  electron 
discharge  relays,  and  a  receiving  device  is  so  associated  with  the  plate  circuits  of  the 
two  relays  that  normally  no  current  of  audible  frequency  flows  in  the  receiving  device, 
but  when  current  from  a  source  of  signalling  current  of  an  inaudible  frequency  is 
impressed  upon  the  grid  circuit  of  the  two  relays  the  currents  of  audible  frequency 
in  the  plate  circuits  are  varied  differently,  and  current  of  audible  frequency  thereby 
caused  to  flow  in  the  receiving  device. 
161  263  CoAN.     Electric  and  like  kettles.     (3/1/20.) 

161266  F^adio  Communication  Ck).  Ltd.  &  BiNYON.    Electric  oscillation  arcs.  (3/1/20.) 
161  277  Fenny.     (Magnovox  Co.)    Telephone  transmitters.     (6/1/20.) 
161  283  Automatic  Telephone  Mfg.  Os.,  Smith  &  Savin.    (Panly  communicated  by 
Automatic  Electric  Oo.)    Dial  switches  as  used  in  automatic  telephone  or  like 
systems.    (7,1  ,'20.) 
161  295  Ward.     Generation  of  electricity  by  means  of  the   rise  and   fall  of    tides. 

(8/10/20.) 
161  297  Automatic  Telephone  Mfg.  Co.  &  Remington.    Mine  signalling  or  like  systems 
in  which  the  main  signals  are  given  by  a  number  of  impulses  transmitted  in  suc- 
cession.    (9/1/20.) 
161  313  Siemens  Bros.  Dynamo  Works  &  Crowley.     Electric  motor  driving  arrange- 
ments.   (15/1/20.) 
161  404  Saunders  Electrical  Co.  &  Saunders.    Electrical  accumulators.    (26/2/20.) 
161  446  Grenfell,  Murray,  Erskine,  Robinson  &  Crowther.     Radio  navigational 
systems.     (23/4/20.) 
Relates  to  a  wireless  transmitter  in  which  the  orientation  of  the  directional  radiation 
is  varied  uniformly  at  a  given  frequency,  and  in  which  the  transmission  is  controlled 
by  varying  the  energy  of  transmission  or  by  interrupting  the  transmission  uniformly 
at  a  different  given  frequency  not  a  whole  multiple  or  divisor  of  the  first  frequency. 

161  449  Robinson  &  Crowther.    Electromagnetic  wave-receiving  systems.    (23/4/20.) 

Cx>mprises  wireless  apparatus  adapted  with  two  angularly  disposed  rotatable 
direction-tinding  coils  or  aerials,  and  with  a  low-frequency  alternator  or  oscillating 
valve  which  acts  between  the  grids  of  two  rectifying  valves  connected  to  the  coils 
or  aerials  so  that  signals  are  received  from  one  valve  circuit  during  one-half  of  the 
low-frequency  oscillation,  and  from  the  second  valve  circuit  during  the  other  half 
of  the  low-frequency  oscillation. 
161497  Prentice.  Electric  distribution  or  fuse  boards  and  the  like.  (17/8/20.) 
161990  Lambert.    Track  contact  stud-boxes  for  electric  railways.    (27/10/16.) 

162  012  Roddis.     Electric  heat  producing  element  and  applications  thereof  to  apparatus 

or  articles.    (5/11/19.    Cognate  Application  31  711/19.) 
162  015  Chamberlain  &  Hookham,  Ltd.,  &  James.    Electricity  meters.    (20/11/19.) 
162  019  Benson  &  Callenders  Cable  &  Construction  Co.,  Ltd.    Devices  for  electric- 
ally measuring  the  lengths  of  electric  cables.    (3/12/19.) 
162  039  Imray.    (Bosch  Akt.-Ges.  R.)    Rotating  interrupting  devices  for  high-speed 

sparking    apparatus.     (15,1/20.) 
162  042  Coles,  Cowper-.     Machine  for  the  automatic  and  continuous  production  of 

seamless  boxes,  lamp  sockets  and  other  articles  by  electrolysis.     (16/1/20.) 
162  059  Reyolle  &  Co.,  Ltd.    (Staveren  J.  C.  van).    Protective  arrangements  for 

electric  distribution  systems.    (20/1/20.) 
162  061  Higginson  &  Carey-Gavey  Syndicate  Ltd.    Electrical  step-by-step  devices 

for  indicating  and  other  purposes.     (20/ 1,20.) 
162067  Eccles  &  Vincent.     Wireless  telegraphy  and  telephony.     (21/1/20.) 
162  068  Tucker.    Device  or  apparatus  for  testing  the  sparking  plugs  of  internal  com- 
bustion engines.    (21/1/20.) 
162  086  Foster.    Electric  switch  of  the  tumbler  type.    (26/1/20.) 
162  088  Cheshire  &  Summerhayes.    Electrically-heated  irons.    (26/1/20.) 
162  093  The  British  Thomson-Houston  Co.,  Ltd.    (General  Electric  Co.)    Electric 

protective    devices.     (27/1/20.) 
162  097  Hoghton  &  Portholm  Aircraft  Co.,  Ltd.    Wireless  telegraphy  and  tele- 
phony.    (28/1/20.) 
Consists  in  connecting  the  primary  coupling  coil  of  a  regenerative  transformer  as  a 
shunt  to  the  osciliatorycircuit,  and  in  series  with  the  grid  of  the  valve  and  connecting 
the  secondary  coupling  coil  of  the  regenerative  transformer  in  series  with  the  sheath 
and  the  source  of  high  potential,  whereby  a  wider  range  of  wave  lengths  can    be 
covered  and  spark  or  continuous  waves  received  over  this  range  without  altering 
the  self-inductance  of  the  primary  or  secondary  of  the  regenerative  transformer,  and 
whereby  the  self-heterodyne  condition  can  be  maintained  without  difficulty  on  the 
shorter  values  of  wavelength. 
162  285  Small  &  Smith.    Transmission  gearing  for  electric  motors.    (14/1/20.) 
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(20/12/19,  Germany.) 
Telephone  systems. 


(2/12/19, 


Regulating  .frequency    of    alternating 


APPLICATIONS  FOR  PATENTS. 

November  30,  1920. 
33849  Erskine-Murray    &    Robinson.    Determining   direction    of   electro-magnetic 

waves. 
33  853  Wadb.    (Mills.)    Wireless  sirnalline. 

December  1.  1920. 
33  874  WooDBURN.    Electric  resistance  welding. 
33  897  Callendek.    Electric  light  fittings. 
33  903  TuRNOCK.    Fuses  for  electric  circuits. 

33  933  Automatic  Tblephone  Mfg.  Co.    Telephone  systems.    (3/12/19,  U.S.) 
33  941  HoLDKN.    Electric  soldering  irons. 
33  942  B.  T.-H.  Co.    Methods  of  protecting  transformers. 
33  951  McKenzie  Holland  &  Westinohouse  Power  Signal  Co.    (Cie  Generate  de 

Signalisation.)    Electric  controlled  signal  mechanism. 
33  953  Shaw.     Incandescent  lamps,  &c. 

33  955  Brydon.     Employment  of  retroactively-coupled  thermionic  tubes.  &c. 
33  965  Metropolitan-Vickers  Electrical  Co.    Transformers. 

33  994  Damey.    Switches. 

34  017  Whiddinoton.    Wireless  direction  finding  apparatus. 

December  2,  1920. 
34  022  Beswick  &  Gaskell.  Electric  signal  system. 
34  028  LiLLiECRop.  Electric  torch,  &c 
34033  Bull.  Ceiline  rose  and  connector  box. 
34  040  KuHN.  Speed  regulation  of  induction  motors. 
34  041  Automatic  Telephone  Mfo  C>3.  Relays. 
34  042  Automatic  Telephone  Mfg.  Co.  Si  Roseby. 
34  092  BoswELL  Electric  lighting  systems  for  motor  cycles,  &c. 
34  105  SisMENS-ScHucKERTWERKE.    Protective  apparatus  for  ring  mains,  &c. 

Germany.) 
34  108  Ellis.     Incandescent  lamps. 

34117  Metropolitan-Vickers  Electrical  Ck).    Electrolytes.    (9/12/19,  U.S.) 
34  126  B.  T.-H.  Co.    (G.  E.  Co.)    Manufacture  of  carbon. 
34  129  Silica  Synd.  &  Reynolds.    Thermionic  valves. 
34 146  Etablissements  S.l.C.C.A.  &  Bordeau.    Electric  ignition.    (6/1  /20,  France.) 

Decembers,  1920. 
34  157  Gath.    Means  for  locking  switch  plugs. 
34  153  Worrall.     Electric  radiation. 

34  169  Bosch  (R.)Akt.  Ges.    Magneto-electric  ignition  machines.    (3/12/19,  Germany.) 
34  179  Sutherland.    Recording  telephone  calls,  &c. 
34  201  GuNsTONE.     Induction  coil  systems. 
34  208  Hall  ( J  )  &  Co.  &  Ostins.    Switches. 
34  218  B.  T.-H.  Co.    (G.  E.  Co.)    Switches. 
34  236  Soc.    Fransaise    I^adio-Electrique. 

currents.     (6/12/19.  France.) 
34  238  Automatic  &  Electric  Furnaces,  Ltd.,  &  Coleman,     Electric  heating  element. 
34  250  WiNCousiH  Electric  Co.     Rheostats.    (25/10/15,  U.S.) 
34  260  Merz  &  McLennan  &  Weeks.    Large-scale  power  production. 
34  261  Merz8i  McLennan  &  Weeks.    I^oduction  of  steam  for  carbonisation  plant  for 

large-scale  power  production. 
34265  WiCKBTT.     Electric  treatment  of  ferrous  metals  during  casting. 

December  4,  1920. 
34  276  Xardell.  Electric  heaters.  (13/4/20,  U.S.) 
34  301  Amberton.     Time  lag  devices. 

34315  Scott-Taggart.    Relay  devices,  &c. 

34316  Scott-Tacgart.    Radio  signalling  systems. 

December  6,  1920. 
34366  Adamson.     Fuses  for  electric  circuits. 
34  400  Anderson.     Electric  lamp-holder. 
34  408  DoNNiTHORNE.     IntcrTupters  for  iuductlon  coils,  &c. 
34  409  DoNNiTHORNE.    Electric  Switch. 
34  411   Hearn.     Electric  heating  apparatus. 
34  447  Joel.     Electric  machinery. 

34  469  Morris-Airey,  Preston,  Shearing  &  Fortescue.    Generation  of  continuous 
waves  for  wireless  telegraphy,  &c. 

December  7,  1920. 
34  493  TuRNOCK.    Switch  contacts. 
34506  Cohen  &  Mauborgne.     Radio  apparatus. 

34522  Hoffmann.     Electric  pocket  lamps.    (4  11/19,  Germany.) 

34523  Hinton.     High  and  low-frequency  shunt  circuits,  &c. 
34  537  Byrne.     Electrical  apparatus. 

34  543  B.T.-H.  Co.  (G.E.  Co.)  Electric  light  fittings. 
34  554  Macdonagh.  Heating  or  resistance  elements. 
34  560  Oesterrbichische  SiEMENs-ScHUCKERTWERKE.    Controlling  alternating-current 

motors.    (29/1/16,  Austria.) 
34574  Maschinenfabrik  Oerlikon.    Distant  control  of  regulating  devices  of  electric 

vehicles.    (30/12/19,  Switzeriand.) 
34  602  Bryan  fie  Tatham.    Dynamos  and  motors. 

December  8,  1920. 
34  651  Lancashire  Dynamo  &  Motor  Co.    Apparatus  for  changing  velocity,  ratio,  &c., 

of  rotatable  parts. 
34  655  Electric  Heating  &  Hardware,  Ltd.,  ficWiNEBERG.    Electric  ovens. 
34  677  Reyrolle&Co.  &  LiNSLOw.    Switches. 

34  726  B.T.-H.  Co.    (G.E.  (xj.)    Regulating  systems  for  electric  circuits. 
34  738  Strohmenger.    Welding  electrodes. 

December  9,  1920. 
34  768  Hope.     Electric  lamp-holders  and  shade  carriers, 
34  784  Jones.     Plug  switches,  &c. 
34  787  Whiting.    Generation  of  electricity  for  ships,  &c. 
34  804  B.T.-H.  Cki.    (G.E.Co.)    Motor  control. 

34809  Automatic  Telephone  Mfg  Co.     Telephone  systems.    (20/12/19,  U.S.) 
34  829  Richard.     Electric  horn  switches. 

December  10,  1920. 
34  868  Baron.    Cut-outs. 

34 883  Belleand  &  Barrolier.    Mercury  electriclamp.    (14/8/20,  France.) 
34  895  Elverson.    Terminals  for  high-tension  cables. 

34903  Kaisser.    Mercury  switches  for  electrical  apparatus.    (15/12/19,  Germany.) 
34905  Fabriques  des  Montres  Zenith.    Magnetos.    (26/4/20,  Switzerland.) 
34918  NoBBS.    Electric  heating  apparatus. 

December  11.  1920. 

34  953  Pirelli  General  Cable  Works  &  Martinez.    Fixing  ends  of  strands  of  cables. 

December  13,  1920. 

35  019  Bill.    Fuse-boards. 

35  026  Foster  &  Grocott.    Ceiling  rose. 

35  027  Lancashire  Dynamo  &  Motor  Co.    Changing  velocity  ratio  of  two  rotatable 

parts.  &c. 
35  036  Davis.     Electrical  connectors. 
35  047  Donovan.    Automatic  electric  switch. 
35  066  Brown,  Boveri  et  Cie  (A.  G.  ).    Apparatus  for  measuring  temperature  of  winding 

in  electric  machines,  &c.  (12  12, 19,  Switzerland.) 
35  084  GuRNEY.  Electric  lamp  sockets  and  switch  devices. 
35  086  Sayess.     Electric  machines. 

December  14,  1920. 
35  109  &  35  110  Tritsch.  Electric-signalling  lamps. 
35  111   JoYNER  &  Butler.     Electric  heaters. 

35  156  Main.    Operating  guides  and  trolley  pole-wheels  for  tramcars,  Stc. 
35  175  Antinoro.     Safety  fuses. 
35  188  Bobat  (J.)  ET  FiLS.    Electric  winch. 


Companies'    Reports,    &c. 

The  total  receipt.s  of  the  Havana  Electric  Kailway,  Light  &  Power 
CoMPANV,  Ltd.,  for  1920,  were  §11477  9:57,  and  the  not  prolit  was 
S4  108  510.  A  (liviilfinl  of  6  per  cent,  was  jiaiil  on  tho  ('onunon  shares, 
a  sum  of  SI  222  1187  added  to  depreciation,  and  S3  029  898  carried 
forward. 

The  receipts  of  the  Rothesay  Tramways  Company,  Ltd..  for  the 
past  year  amounted  to  £21  345,  and  with  £1  692  brought  forward,  the 
available  total  was  £5  502.  Tlie  directors  recommend  placing  £1  000 
to  reserve  and  a  tlividend  of  3  per  cent.^on  the  ordinary  shares  for  year, 
carrj'ing  foi'ward  £1  609. 

The  directors  of  the  North  Melbotjenb  Eleotbio  Tramways  & 
LioJiTi.vo  CoMi'ANY,  Ltd.,  announce  that  in  consequence  of  tlic  strikes 
in  Australia  and  the  increased  cost  of  fuel,  materials  and  wages,  the 
company  will  nut  be  in  a  position  to  pay  the  interest  due  on  1st  inst. 
on  the  five  per  cent,  debentures. 

The  1920  accounts  of  tho  AsruE  Knoineering  Company,  Ltd., 
show  an  available  balance  (with  amount  brought  forward)  of  £57  105. 
After  providing  for  deiireciation,  a  dividend  of  7J  per  cent,  has  been 
paid  on  the  ordinary  shares,  and  £40  573  carried  forward,  subject  to 
excess  profits  duty  and  corporation  ta.\. 

The  directors  of  the  India  Ruiiuer,  Gutta  Percha  &  Telegr.\ph 
Works  Company,  Ltd.,  regret  to  report  that  owing  to  the  coal  strike 
it  was  found  necessary  to  close  works  at  Silvertown  on  A]iril  22,  and  there 
is  at  present  no  indication  when  normal  work  can  be  resumed.  Under 
the  circumstances  they  cannot  recommend  payment  of  an  interim 
dividend  on  the  ordinary  shares. 

The  directors  of  the  Electric  CoNSTRrcTiON  Company,  Ltd., 
recommend  a  final  dividend  at  the  rate  of  7  per  cent,  per  annum  on  the 
preference  shares,  and  a  final  dividend  at  the  rate  of  0  per  cent,  per 
annum  on  the  ordinary  shares,  making  7J  per  cent,  for  the  year,  and  also 
a  bonus  of  2J  per  cent",  on  the  ordinay  shares,  all  less  ta.\. 

After  providing  for  debenture  and  other  interest,  the  accounts  o 
the  La  Plata  Electric  Trashvays  Company,  Ltd.,  for  the  year  1920 
show  a  profit  of  £6  879,  which,  added  to  the  amount  of  £10  652  brought 
forward,  and   after  allocating  £3  000  to  reserve,  leaves  a  balance   of 
£14  531  to  be  carried  forward,  subject  to  corporation  profits  tax. 

For  the  year  1920  tho  accounts  of  Kalooorlie  Electric  Power  & 
Lighting  Corporation,  Ltd.,  show  a  profit  of  £10  708,  compared 
with  £5  452  for  1919.  After  providing  for  debenture  interest  and 
£9  500  for  depreciation,  there  remains  to  be  carried  forward  a  balance 
of  £108.  Debentures  amounting  to  £7  500  were  paid  off  during  the 
year,  leaving  only  £7  500  outstanding. 

The  directors  of  the  Oriental  Telephone  &  Electbic  Company, 
Ltd.,  recommend  (subject  to  audit)  payment  of  the  following  final 
dividends  for  the  year  1920  :— 3  per  cent,  on  the  preference  shares  (less 
tax),  making  a  to'tal  of  6  per  cent,  for  the  year ;  (i  per  cent,  on  the 
ordinary  shares,  making  a  total  of  10  per  cent,  for  the  year;  and  a  bonus 
of  2  per  cent,  on  the  ordinary  shares  (all  tax  free). 

At  the  meeting  of  the  (5ity  of  Santos  Improvements  Company, 
Ltd..  on  Monday,  tho  chainnan  (Mr.  E.  Henderson)  said  that  the 
revenue  of  the  company's  tramways  showed  further  expansion,  and 
there  was  a  satisfactory  increase  in  the  number  of  passengers  carried 
during  the  past  year,  the  total  being  nearly  23  000  000.  Further 
rolling  stock  would  have  to  be  provided  in  the  near  future  to  meet 
the  growing  trafiic.  The  extremely  moderate  charges  made  for  pubUc 
Ughting  had  encouraged  the  municipaUty  to  authorise  extensions  of  the 
system  and  increased  illumination. 

The  directors'  report  of  the  Direct  Sp.anish  Telegraph  Compa.xy, 
Ltd  for  the  vear  ended  Dec.  31  last,  states  that  after  includmg  the 
balance  from  1919,  and  paying  income  tax  and  excess  profits  duty  for 
the  year  1919,  there  is  a  balance  of  £46  638,  which  the  directors  propose 
to  apportion  as  foUows :  Dividend  on  preference  shares  at  10  per  cent, 
per  annum  (£3  000),  dividend  on  ordinary  shares  at  10  per  cent,  per 
annum  (£6  405  10s.),  further  provision  on  account  of  investment  fluctua- 
tions (£7  000),  transfer  to  reserve  fund  (£5  000),  leaving  to  be  earned 
forward,  subject  to  excess  profits  duty  and  Corporation  profits  tax, 
£■'5  173  As  on  former  occasions  the  dividend  on  the  ortUnary  shares  is 
paid  tax  free.  The  Company's  cables  have  worked  well  durmg  the  year, 
mid  duplex  working  on  the  Bilbao  cable  has  been  mstaUed  with  satis- 
faetorj'  results. 

The"  gross  earnings  of  the  the  Shawinigan  Water  &  Power  Com- 
PAMY  for  1920  were  $3  943  359  ;  the  operating  expenses  amounted  to 
S228467  power  purchased  to  8643  119,  maintenance  and  lepairsSlS;  687, 
taxes  and  insurance  S118  117,  general  expenses  S122  7(l5,_and  water 
storage  rentals  SU7  719,  lea^•ing  S2  525  .543.  Interest  on  .j  per  cent, 
consolidated  mortgage  bonds  absorbed  $250  000,  on  the  5J  per  <en_t  first 
refunding  mortgage  sinking  fund  gold  bonds  8306  131,  ""  •j'^  '|  P" 
cent,  six-year  gold 'notes  $148  726,  and  general  interest  $11(342.  A 
sum  of  $200  000 'was  transferred  to  depreciation  reserve,  leaving  net 
revenue  SI  009  043,  plus  balance  from  1919  ( S30  550),  making  -SI  639  a93, 
less  dividends  for  year,  81  400  000.  Transferred  to  reserve  and  sinking 
fund  $50  000,  to  fire  insurance  reserve  S20  000,  to  pension  fund  So  000 
to  reserve  fo^  taxes  S125  000,  leaving  surplus  839  593.  The  cuvidend 
of  IJ  per  cent,  on  the  common  stock  for  the  quarter  ending  June  30  is 
payable  on  June  27.  , 

The  gross  receipts  of  the  Anglo-Argentine  Tramways  Company 
Ltd.,  for  the  year  1920  were  £4  413  165,  and  the  expeiubture  amounted 
to    £3198  028.     Adding    interest    on    investments    and    deposits,    inc. 
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£44  dl3),  and  deducting  the  annuity  to  City  of  Buenos  Ayres  Tramways 
Company  (£70  660),  interest  and  sinliing  funds  on  debenture  stocks 
(£587  821),  and  tiie  sinlcing  fund  for  redemption  of  preference  and  ordi- 
nary sliares  (£7  295),  and  also  taking  into  account  the  amount  brought 
forward  (£175  510),  the  total  is  £769  385.  The  following  distributions 
were  paid  during  the  year  in  satisfaction  of  all  the  arrears  and  current 
dividends  on  the  5J-  per  cent,  first  preference  shares  :  In  July,  dividend 
for  year  to  June  30.  1918  (£176  000)  ;  in  October,  dividend  for  year  to 
.June,  1919  (£176  000)  ;  and  in  December  last,  dividend  for  18  months 
to  Dec.  31,  1920  (£264  000).  The  directors  now  recommend  payment  of 
a  dividend  of  5i  percent,  on  the  second  preference  shares  m  satisfaction  of 
arrears  to  Dec.  "31,  1916  (£137  500),  leaving  to  beearriedforward£15883. 
The  sura  of  £133  172  lias  been  allocated  out  of  revenue  to  general 
renewals  fund,  against  £97  000  in  1919.  The  number  of  miles  open  for 
traffic  was  395^,  the  actual  mileage  run  during  the  year  being  61  303  692, 
and  the  number  of  passengers  carried  432  6.36  355.  The  traffic  receipts 
received  the  benefit  of  revised  fares  from  April,  1920,  and  show  an 
increase  of  £886  981,  or  28-36  per  cent.  Tlie  working  expenses  were 
75-60  per  cent.,  compared  with  79-91  per  cent,  in  1919,  traction  expenses 
being  £52  970  lower  than  in  1919,  due  to  decrease  in  cost  of  fuel. 

New  Companies. 

The  following  list  is  compiled  from  information  supplied  by  Messrs 
Jordan  &,  Sons,  Ltd.,  company  registration  agents.  Chancery-lane 
London,  W.C.2  :— 

AUTO  SPECIALISTS,  LTD.  (174  823).— Reg.  May  23.  Capital 
£2  000  in  £1  shares,  to  carry  on  business  of  motor  and  general  engineers 
and  electricians.  Reg.  office  :  13,  Cierrard-street,  Shaftesbury-avenue, 
W.     Private  company. 

AYLESBURY  MOTOR  COMPANY,  LTD.  (174  646).— Reg.  May  11- 
Capital  £6  000  in  £1  shares,  to  acquire  and  carry  on  business  of  motor, 
electrical  and  general  engineers.  Directors  :  W.  H.  Perry,  Ellen  F.  C. 
Perry  and  R.  R.  Gordon-Barrett.  Reg.  office  :  48  and  50,  Kingsbury- 
square,  Aylesbury,  Bucks.     Private  company. 

BELL  &  SORSBY,  LTD.  (174  694).— Reg.  May  13.  Capital  £2  000  in 
£1  shares,  to  acquire  and  carry  on  business  of  engineers.  Directors  : 
E.  G.  Bell,  C.  M.  Sorsby,  T.  Addy  and  A.  Etherington.  Private  com- 
pany. 

BRITISH  SCOrr  TELECATOR  COMPANY,  LTD.   (174  725).— Reg.   May 

17.  Capital  £25  000  in  22  500  £1  preference  and  50  000  Is.  ordinary,  to 
acquire  invention  in  relation  to  Teleeatorforlocating  defects  in  working 
of  internal  combustion  engines.  Directors  :  W.  T.  Parez  and  A.  J. 
Barber.     Reg.  office  :   16.  Eldon-street,  E.C.  2.     Private  company. 

CARNATION  MOTORS,  LTD.  (174  826).— Reg.  May  23.  Capital 
£1  000  in  £1  shares,  to  carry  on  business  of  garage  proprietors  and  auto- 
mobile and  electrical  engineers.  Director  :  A.  W.  Jessop.  Reg.  office  : 
91,  Langsett-road,  Sheffield.     Private  company. 

COMBINATION  METALLIC  PACKING  COMPANY  (1921),  LTD.  (174  648). 
— Capital  £5  000  in  £1  shares,  to  acquire  and  carry  on  business  of  packing 
manufacturers  and  dealers  in  metallic  and  other  packing.  Directors  : 
W.  Matteson,  W.  M.  Brown  and  G.  H.  Mackrow.  Reg.  office  :  HiUgate, 
Gateshead.     Private  company. 

GEORGE  RADCLIFFE  &  COMPANY,  LTD.  (174  754).— Reg.  May  18. 
Capital  £800  in  750  £1  preference  and  50  £1  ordinary  shares,  to  carry  on 
business  of  plumbers,  gasfitters,  electricians  and  sanitary  engineers. 
Directors  :  Florence  K.  RadcUffe  and  Stanley  Radcliffe.  Reg.  office  : 
131,  Holton-road.  Barry  Dock,  Glam.     Private  company. 

H.  J.  HARDING,  LTD.  (174  831).— Reg.  May  23.  Capital  £8  000 
in  £1  shares,  to  carry  on  business  of  motor,  electrical  and  general  en- 
gineers. Directors  :  H.  J.  Harding,  F.  W.  Douds  and  J.  R.  Smith. 
Reg.  office  :   Low-road,  Sunderland.     Private  company. 

JAMES  ATKINSON  &  SONS  (BLACKBURN),  LTD.  (174  758).— Reg.  May 

18.  Capital  £3  000  m  £1  shores,  to  carry  on  business  of  mechanical 
engineers.  Reg.  office  :  23,  Dickinson-street,  Blackbuni.  Private 
company. 

LACY-HULBERT  &  COMPANY  (1921),  LTD.  (174  812).— Reg.  May 
20.  Capital  £4  OOO  in  £1  shares,  to  carry  on  business  of  pneumatic  and 
general  mechanical  and  electrical  engineers.  Directors  :  C.  E.  L. 
Lacy-Hulbert,  A.  G.  London,  and  D.  G.  Halstead.  Reg.  office ;  Boreas 
Works,  Beddington,  Ci-oydon,  Surrey.     Private  company. 


Benn  Brothers  Journals. 


Forty  Years  Ago. 

("The  Electrician,"    June  4,  1881). 

Electric  Light  in  GLASOOw.^The  Brush  light  was  recently  intro- 
duced into  a  large  retail  warehouse  in  this  city. 

The  City  &  Guilds  Institute. — The  Prince  of  Wales  has  accepted  the 
presidency  of  this  Society,  and  has  promised  to  lay  the  foundation  stone 
of  the  Central  Institution  at  South  Kensington. 

Royal  United  Service  Institution. — The  Journal  of  this  Institution 
(No.  CIX.,  1881)  contains,  amongst  other  Paprs,  that  read  by  Mr.  R.  E. 
Crompton,  "  On  the-Progress  of  the  Electric  Light,"  in  January  last, 
with  the  discussion  thereon. 

Gas  v.  Electricity. — At  the  quarterly  meeting  of  the  Manchester 
District  Institution  of  Gas  Engineers,  held  at  Buxton,  on  Saturday, 
the  28th  pf  May,  the  president,  in  the  course  of  some  remarks,  said  that 
"  he,  as  one  having  some  experience  in  electric  lighting,  could  say  that 
it  was  only  by  the  us?  of  the  most  modern  improvements  in  gas-making 
machinery  that  they  could  compete  with  the  electric  light." 


Some  Features  of  the  Current  Issues. 

"  Aeronautics  "  :  "  Disposal  of  Airships  "  ;  "  Terms  of  Government 
Offer  "  ;   and  ''  Detroit  Air  Meeting  Regulations."  , 

"  The  Cabinet  Maker  "  :  "  The  Decoration  of  Furniture  "  ;  "  Practical 
Polishing  "  ;    and  "  Painted  Chairs  in  the  Seventeenth  Centurj'." 

"  Chemical  Age  "  :  "  Chemical  Engineering  Group  :  Annual  Meeting, 
Dinner  and  Presidential  Address  in  London  "  ;  "  Colloidal  Clay  and  the 
Hydroly,sis  of  Oils  and  Fats  (II.).  by  F.  E.  Weston,  B.Sc,  F.I.C." 

"  Farm  &  Home  "  :  "  Successful  Farming  :  Special  Course  of  Agricul- 
tural Education  "  ;  "  Bristol  and  Bath  and  West  Show  "  ;  and  "  The 
Rules  of  Good  Husbandry." 

"  The  Fruit-Grower  "  :  "  Apple  Culture  Problems  :  Biennial  Fruiting" 
"  Control  of  Onion  Smut  "  ;    and  "  The  Railways  Bill."' 

"  The  Gas  World  "  :  "  Pyrometry  in  Industry  "  ;  "  Reinforced 
Concrete  Construction  ";' and  "Sulphur  in  Coal." 

"Hardware  Trade  Journal":  "The  Manufacture  of  Hollow-Ware 
(IT.)  "  ;  "  India's  Demand  for  Hardware  "  ;  and  "  The  R.M.T.P.S. 
Anniversary     Festival." 


Arrangements  for  the  Week. 

WEDNESDAY,  June  Sth. 

Institution   of   Electrical  Engineers — Wireless  Section. 
6  p.m.     At    Savpy-jJlace,    Victoria    Embankment,    London,    W.C. 
Paper   on    "  Electric    Oscillations   along   Straight    Wires   and 
Solenoids,"  by  Prof.  J.  S.  Townsend.  F.R.S. 

THURSDAY,  June  9th. 

Optical  Society. 
7.30  p.m.     At  the  Imperial  College  of  Science.  South  Kensington, 
London,    S.W.     Paper  on    "  Acliromatism,"    by   Mr.    Horace 
Lee,  B.A.,  and  demonstration  of  Universal  Measuring  Machine 
of  the  Societe  CJenevoise. 

FRIDAY,  June  10th. 

Physical  Society. 
5  p.m.     At  the  Imperial  College  of  Science,  S.  Kensington,  London, 
S.W.     Lecture  on  "  Stability  of  Atoms,"  by  Sir  Ernest  Ruther- 
ford, F.R.S. 

Royal  Institution. 
9  p.m.     At   Albemarle-street,    Piccadilly,    London.    W.     Discourse 
on  "  Absolute  Measurements  of  Sound."  by  Dr.  A.  G.  Webster, 
Ll.D. 


Prices  o£  Metals,  Chemicals,  &c. 

Tuesday,  May  31 

Copper Price.  Inc.  Dec. 

Best  selected per  ton  £74    0     0  —  £1  15    0 

Electro  Wirebars      ...       „  £77     0    0  —  — 

H.C.  wire,  basis    per  lb.  Os.  lljd.  —  — 

Sheet „  Is.  Old.  —  — 

Phosphor  Bronze  Wire  (Telephone) — 
Phosphor-bronze 

wire,  basis   „  Is.     3|d.  —  — 

Brass  60/40— 

Rod,  basis    „  Os.     8id.  —  — 

Sheet,  basis  „  Is.     IJd.  id.  — 

Wire,  basis  „  Is-     iP-  i^-  — 

Pig  Iron — 

Cleveland  Warrants   .   per  ton  £6  10    0  —  — 
Galvanised         steel 

wire,ba3i3  8  SWG           „  £27     0    0  —  — 

Lead  Piq — 

English     „  £24    0    0  —V  £1  10    0 

Foreign  or  Colonial  ...       „  £22  10    0  —  £1  17     6 

Tin — 

Ingot £173  15    0  —  £10  10    0 

Wire,  basis  per  lb.  2s.  4|d.  —  Ifd. 


Copper  Sulphate. — Per  ton  £31. 
Boric  Acid    (Crystals).— Per    ton 

£69. 
Sodium  Bichromate. — Per  lb.  7Jd. 
Sodium  Chlorate. — Per  lb.  4Jd. 


Salammoniac. — -Per  cwt.  75s. -70s. 
Sulphur  (Flowers).— Ton  £14  10s. 
„      (Roll- Brimstone). — Per  ton 
£14  Os. 
Sulphuric    Acid    (Pyrites,  168)°.- 
Per  ton,  £9  17s.  6d. 
Rubber. — Para  fine,  lOid.;  plantation  1st  latex,  8Jd.  lb. 

The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables 

Ltd:,  and  the  rubber  prices  by  W.  T.  Henley's  Telegraph  Works  Company 
Ltd. 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Eleotrioian"  are  at  8,  Bouverie  Street,  London,  E.C.i.  Telegrams: 
Benbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
tn  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 
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Notes. 


Problems  of  Wireless  Transmission. 

From  the  practical  or  operating  wireless  engineer's  point  of 
view  the  discussion  which  recently  took  place  before  the 
Wireless  Section  of  the  Institution  of  Electrical  Engineers  was 
disaijpoiuting.  Mr.  C.  F.  Elwell  in  his  opening  remarks 
postulated  that  to  provide  a  radiotelegraph!  c  service  over  a 
distance  of  several  thousands  of  miles,  the  value  of  the  energy 
which  would  be  required  at  the  receiving  end  to  operate  satis- 
factorily the  receiving  devices  must  fir.st  be  decided  upon. 
Obviously  the  value  selected  in  accordance  with  this  rule  must 
be  obtainable  under  the  worst  operating  conditions.  Mr. 
Elwell  went  on  to  point  out  that  large  discrepancies  existed 
in  the  results  given  by  various  formulae  now  in  use,  and  suggested 
as  subjects  for  debate  mathematical  treatment,  alternative 
methods  of  measureiuent  of  received  field  strength,  methods  of 
determination  of  the  field  strength  necessary  to  ensure  a  reliable 
service,  and  ways  and  means  of  obtaining  and  co-ordinating 
data  from  actual  measurements.  The  subject  is,  it  is  obvious, 
an  intensely  practical  one,  and  it  is  therefore  unfortunate 
that  the  majority  of  the  speakers  with  the  notable  exception 
of  those  representing  the  Marconi  Company  allowed  themselves 
to  be  drawn  into  the  fascinating  by-ways  of  theory,  and  to 
discant  on  matters  upon  wliich  it  will  be  difficult  to  build 
practical  results. 


A  Matter  of  Experiment. 

This  matter,  in  our  view,  is  mainly  one  for  experiment. 
Such  experiments  should  not  be  impossible  to  carry  out.  In 
fact  in  the  course  of  the  discussion  Messrs.  Eckkrsley  and 
LuNNON  showed. that  they  had  been  carried  out,  and  their 
work  should  be  largely  extended.  For  with  the  perfection  of 
transmitting  apparatus  of  various  kinds,  notably  the  arc,  the 
employment  of  higher  aerial  structures,  and  with  the  use  of  the 
valve  for  reception,  we  now  possess  reliable  means  of  trans- 
mitting large  amounts  and  detecting  very  small  amounts  of 
power  by  ether  radiation.  But  there  arc  at  least  two  vital 
things  which  we  do  not  know — how  much  energy  is  necessary 


at  a  given  spot  to  give  good  readable  signals  with  modern 
receiving  gear  over  a  whole  year,  and  what  the  value  of  the 
factor  given  by  the  height  of  aerial  multiplied  by  the  kilowatts 
must  be  at  the  transmitting  end  to  give  this  received  energy. 
The  true  and  full  solution  of  this  question  can  only  be  obtained 
by  the  aid  of  a  large  number  of  workers  and  for  this  reason 
we  incline  to  the  idea  of  employing  the  assistance  of  the  numer- 
ous amateurs  who  arc  now  interested  in  wireless  matters  in  the 
same  way  as  is  already  successfully  done  by  the  Meteorological 
Office.  Certain  speakers  during  the  discussion  cast  doubts  on 
the  efficiency  of  such  an  arrangement,  but  we  think  that  with  a 
little  organisation  these  cotild  be  overcome  without  difficulty. 
We  hope  that  before  long  further  discussion  on  this  matter  will 
take  place  and  that  it  will  then  be  directed  to  more  practical 
matters. 

Progress  of  Electrical   Research. 

From  the  quarterly  report  of  the  British  Electrical  &  Allied 
Industries  Research  Association,  a  simimary  of  which  we  give 
in  another  column,  it  will  be  seen  that  the  Council  of  the 
Association  is  engaged  on  a  comprehensive  programme  of 
research.  Much  useful  preliminary  work  has  been  carried  out 
and  a  still  wider  scheme  of  activities  is  to  be  undertaken. 
Tests  and  experiments  have  been  carried  out  on  various 
insulating  materials,  including  mica  and  micanite,  transformer 
oils  and  oil  switches.  In  regard  to  conductors  it  is  reported 
that  conclusions  of  wide  application  may  be  drawn  from 
investigations  of  the  thermal  and  moisture  conditions  of  the 
soil ;  the  mathematical  formulae  developed  in  three-core  cable 
work  are  being  chocked  over  a  wide  range,  and  experimental 
work  is  progressing  on  methods  of  measuring  dielectric  losses 
and  the  effects  of  grouping  and  spacing  cables.  The  report  on 
electric  control  apparatus  is  being  issued  in  sections  dealing 
with  the  ])henomena  of  switching  and  arcing  based  on  in- 
formation collected  from  power  station  engineers  and  others, 
while  the  Association  is  co-operating  with  the  Home  Office  in 
testing  mining  switchgear.  Altogether  the  Report  seems  to  be 
a  good  record  of  acti\dty  which  shotild  have  important  results 
for  the  electrical  industry,  and  we  congratulate  the  Director 
and  Secretary,  Mr.  E.  B.  Wed.more,  on  the  work  performed. 
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The  Engineers'  Club. 

We  are  pleased  to  be  able  to  announce  that  the  movement 
for  the  formation  of  an  Engineers"  Club  for  London  has  now 
taken  concrete  form  and  the  long  desired  wish  of  many 
engineers  seems  to  be  within  a  measurable  distance  of  being 
gratified.  It  has  been  definitely  decided  to  form  a  company 
for  the  purpose  of  completing  the  task  of  organising  the  Club  ; 
Mr.  E.  Manville,  M.P.,  has  been  elected  president,  and  the 
present  executive  committee,  which  is  a  good  and  representa- 
tive one,  has  been  converted  into  the  first  general  committee. 
Mr.  E.  L.  Hill,  who  has  been  responsible  for  much  of  the 
preliminary  work,  remains  Honorary  Secretary.  Already 
about  1  700  engineers  have  undertaken  to  become  members, 
and  it  is  confidently  anticipated  that  the  number  will  reach 
5  000  before  the  end  of  the  year.  The  annual  subscription 
for  town  members  has  been  fixed  at  10  guineas,  for  country 
members  five  and  overseas  members  two  guineas.  Negotia- 
tions are  proceeding  for  the  acquisition  of  suitable  premises, 
and  as  these  are  likely  to  prove  successful  no  long  delay  is 
likely  to  elapse  before  the  Club  will  be  ready  to  receive  and 
cater  for  its  members. 


The  Wrong  Idea. 

The  "  Birmingham  Post  "  is  very  exercised  in  its  mind 
because  the  trading  Departments  of  the  Birmingham  Corpora- 
tion have  either  no  surpluses  available  on  the  year's  trading  or 
have  placed  those  surpluses  to  their  reserve  funds  instead  of 
using  them  for  the  relief  of  the  rates.  In  the  case  of  both  the 
Electricity  and  Tramways  Departments  there  is  a  surplus 
amounting  in  the  latter  case  to  no  less  than  £171,1 62,  all  of  which 
is  placed  to  reserve.  We  agree  with  our  contemporary  that, 
with  repair  and  maintenance  still  below  pre-war  level,  and  with 
costs  soaring  ever  higher,  this  is  a  wise  course  to  adopt,  but  we 
cannot  subscribe  to  the  implied  reproach  that  even  under  these 
circumstances  something  ought  to  have  been  found  for  the 
relief  of  the  rates.  It  has  always  been  our  policy,  and  we 
reiterate  it,  that  when  adequate  provision  has  been  made  for 
reserve  any  other  surplus  in  municipal  trading  departments 
should  be  liquidated  by  reducing  the  charges  for  the  services 
rendered.  It  is  only  in  this  way  that  the  health  of  the  under- 
taking can  be  built  up  so  that  it  can  weather  periods  of  depres- 
sion with  the  minimum  of  damage. 


An  Interesting  Frequency  Problem. 

The  necessity  for  some  early  decision  on  the  frequency 
question,  a  matter  to  which  we  have  often  called  attention, 
is  demonstrated  by  some  figures  given  by  Mi.  B.  G.  Lamme 
in  a  Paper  recently  read  before  the  American  Institute  of 
Electrical  Engineers.  It  appears  that  in  America  the  advant- 
ages of  the  electric  drive  were  recognised  by  iron  and  steel 
manufacturers  before  a  public  supply  was  available  with  the 
result  that  a  standard  frequency  of  25  has  been  adopted  in 
many  of  these  plants,  that  offering  at  the  time  more  advantages 
than  a  frequency  of  50  or  60  cycles  would  have  allowed.  With 
the  coming  of  the  large  central  station  for  the  general  supply  of 
electrical  energy  for  all  purposes,  however,  a  frequency  of  60 
cycles  has  been  generally  adopted,  and  in  consequence  iron 
and  steel  manufacturers  are  confronted  with  the  problem  of 
how  best  to  utilise  the  public  supjjly  in  plants  which  were 
entirely  designed  for  a  frequency  of  25  only.  While  it  is 
recognised  that  the  whole  matter  is  too  complex,  and  contains 
too  many  varied  elements  to  allow  of  an  entirely  general 
satisfactory  solution,  the  various  possibihties  to  which  the 
problem  gives  rise  are  discussed,  and  the  lesson  is  one  which  is 
not  without  its  usefulness  to  us  in  the  reorganisation  of  our 
supply  arrangements. 


The  Atomic  Process  in  Ferro-Magnetic  Induction, 

In  a  Paper  jniblished  by  the  Eoyal  Society  in  1890  Sir  Alfred 
EwiNG  suggested  a  modification  of  Weber's  theory  of  the 
magnetisation  of  ferro-magnetic  substances  by  showing  that 
the  control  exerted  on  each  elementary  magnet  by  its  neigh- 
bours was  sufficient  to  explain  the  phenomena  of  suscepti- 
bility and  hysteresis.  But  since  that  time  our  view-point 
on  these  matters  has  changed,  and  it  is,  therefore,  interesting 
to  see  that  in  a  recent  Paper  before  the  same  Society  Sir 
Alfred  reconsiders  this  theory  both  in  the  light  of  modern 
views  regarding  the  structure  of  the  atom,  and  of  the  X-ray 
analysis  of  crystal  structure  by  Sir  W.  H.  and  Prof.  W.  L. 
Bragg.  From  the  results  of  this  analysis  it  appears  that  the 
rotatable  Weber  magnet  is  an  attribute  of  the  atom,  not  of  the 
chemical  molecule.  It  is  not  the  atom  itself,  but  probably 
an  electron  system  within  the  atom.  Metallic  iron  is  now 
known  to  be  an  aggregate  of  crystals  in  each  of  which  the  sj)ace- 
lattice  is  the  centred  cube,  with  its  atoms  most  closely  grouped 
along  the  trigonal  axes.  It  is  along  these  axes  that  the  Weber 
elements   will   point.     Consequently   an  iron   crystal  is   not 

magnetically  isotropic. 

» 

The  Magnetising  Process. 

An  important  characteristic  of  the  magnetising  process  in 
iron,  as  Sir  Alfred  Ewing  points  out,  is  that  there  is  a  small 
quasi-elastic  or  reversible  part  preceding  the  much  larger 
changes  which  involve  hysteresis.  This  corresponds  to  a  re- 
versible deflection  of  the  Weber  magnets  through  a  small 
angle,  generally  of  an  order  of  1°  or  less.  The  theory  of  the 
equilibrium  of  a  row  of  magnets  is  considered,  and  experi- 
ments in  which  rows  of  Robison  magnets  with  ball  ends  have 
their  equilibrium  upset  by  an  extraneous  field  confirm  the 
theory.  From  the  known  value  of  the  magnetism  of  satura- 
tion, the  moment  of  a  single  Weber  element  is  estimated  and 
the  field  is  calculated  which  would  break  up  rows  of  magnets 
set  in  the  space-lattice  close  enough  together  to  bring  the 
reversible  deflection  within  the  above  limit.  The  field  so 
calculated  is  far  larger  than  the  field  that  suffices  to  produce 
strong  magnetisation  in  iron,  which  suggests  that  the  ordinary 
laws  of  force  between  magnetic  elements  cease  to  apply  at 
interatomic  distances. 


Compulsory   Purchase  of  Tramways. 

A.s  readers  of  The  Electrician  are  aware,  local  authorities 
are  entitled,  under  Sec.  43  of  the  Tramways  Act,  1870,  to 
acquire  compulsorily  at  the  end  of  21  years  the  undertakings 
of  tramway  companies  upon  paying  the  "  then  value,"  but 
without  allowance  for  past  or  future  profits,  or  any  compensa- 
tion for  compulsory  sale.  The  difficulty  is  to  say  what  the 
"  then  value  "  means,  and  many  lawyers  have  waxed  fat  on 
interpretations.  Some  guidance  on  this  point  may  be  obtained 
from  the  recent  litigation  on  the  arbitrator's  award  in  the  case 
of  the  purchase  of  the  Oldham,  Ashton  and  Hyde  Electric 
Tramway  Company  by  the  local  authorities  concerned.  Notice  to 
purchase  was  given  on  May  1,  1918,  but  owing  to  the  war  the 
arbitrator  (Sir  Maurice  Fitz.maurice)  did  not  make  his  award 
until  September  13,  1920.  This  amounted  to  £142  174. 
The  arbitrator  took  into  consideration  "  the  value  of  the 
purchased  undertaking  measured  by  what  it  would  cost  to 
construct  and  establish  the  undertaking  at  the  date  of  the 
notice,  as  if  it  had  not  existed  at  that  date,  but  taking  into 
account  a  proper  deduction  in  respect  of  depreciation." 
♦ 

The  Effect  of  Depreciation. 

The  local  authorities  contended  that  certain  items  should  be 
reduced  further  owing  to  dei^reciation,  and  ultimately  Mr. 
Justice  Rowlatt  held  that  there  must  be  allowed  as  part 
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of  the  value  the  reimmenitioii  of  the  cngiaeor,  subject  to 
depreciation,  and  interest  on  capital  during  construction  as  a 
part  of  or  an  accretion  to  the  capital  employed  and  subject  or 
not  to  depreciation  according  to  whether  the  money  was  spent 
on  depreciating  things,  such  as  rails,  or  on  non-depreciating 
things,  such  as  excavation  work.  Tiie  cost  of  raising  capital 
was  disallowed,  but  the  amount  awarded  for  preliminary 
expenses  was  sanctioned. 

The  Question  of  a   Bridge. 

In  the  Provisional  Order  autiiorising  the  construction  of 
the  tramway  a  provision  was  inserted,  at  the  in.stance  of  a 
railway  company  over  whose  lines  the  tramway  passed  by  a 
bridge,  that  if  they  required  to  make  structural  alterations  to 
the  bridge  the  promoters  should  temporarily  divert  the  tram- 
way. Some  years  later  the  company  did  so  require  and  the 
tramway  was  diverted.  It  was  held  that  the  cost  of  diversion 
could  not  be  allowed,  either  as  part  of  the  cost  of  construction 
or  otherwise.  The  Company  appealed,  but  by  a  majority  the 
Court  dismissed  the  appeal.  Subsequently,  the  local  authorities 
claimed  an  allowance  for  depreciation  as  from  the  date  of  the 
purchase,  i.e.,  May,  1918,  but  the  parties  have  wisely  comprom- 
ised the  matter,  and  the  company  has  now  accepted  the  ofier  of 
£125  000  made  by  the  authorities.  This  will  enable  the 
directors  to  return  the  whole  of  the  capital  to  the  shareholders 
with  an  appreciable  premium.     Quite  a  satisfactory  result ! 

Electricity  in   Mines. 

A  I'A.MrnLET  of  73  pages,  containing  the  G(^neral  Regulations 
as  to  the  installation  and  use  of  electricity  in  mines,  together 
with  a  revised  edition  of  the  official  explanatory  Blemorandum 
of  the  Kegulations,  has  recently  been  issued  by  the  Home 
Office.  As  electrical  plant  is  now  used  so  extensively  in 
collieries,  both  below  and  above  ground,  a  close  acquaintance 
with  the  official  code  is  a  matter  of  the  greatest  importance 
not  only  to  the  managers  of  mines,  to  electricians  and  others 
in  charge  of  plant,  but  also  to  manufacturers  of  electrical 
apparatus  for  colliery  purposes.  It  is  well  known  that  the 
majority  of  the  electrical  accidents  which  occur  in  mining 
work  are  due  to  carelessness  and  many  of  them  could  un- 
doubtedly be  avoided  by  comjilying  with  the  official  rules. 
The  explanatory  memorandum,  which  occujjies  over  50  pages 
and  is  clearly  written,  will  prove  of  great  assistance  in  cases 
of  doubt  or  difficulty,  or  where  there  may  be  alternative 
methods  of  comjihnng  with  a  Regulation. 

Progressive  China. 

We  are  accustomed  to  look  upon  China  and  its.  people 
as  super-saturated  with  conservatism,  fond  of  very  ancient 
precedents  and  addicted  to  the  observance  of  immemorial 
custouLs.  .Judging  by  a  recent  announcement  of  the  Ministrv 
of  Communications  of  the  Chinese  Republic,  we  shall  have  to 
alter  our  views  of  this  old  but  interesting  country.  The 
Minister  of  Communications,  who  appears  to  combine  the 
functions  of  our  Mini.ster  of  Transport  and  Po.stmaster- 
General,  would  no  doubt  be  looked  upon  by  our  bureaucrats 
as  a  very  ambitious  and  dangerous  kind  of  reformer,  for 
he  has  appointed  a  Commission  to  consider  a  scheme  for 
elimi)\ati»g  red-lape  in  the  departments  of  the  Ministry. 
The  Commission  will,  it  is  further  announced,  "devise  ways 
and  means  of  preventing  circumlocution  in  the  transaction 
of  official  business  and  institute  up-to-date  office  methods  in 
order  to  avoid  undue  delay  and  duplication  in  the  work  of  the 
Ministry."  WTiat  a  pity  it  is  that  some  similar  investigation 
cannot  be  made  into  the  ways  of  Whitehall  and  St.  Martin's- 
le-Grand  officials,  whose  principal  activities  seem  to  consist 
in  tlie  creation  of  fresh  offices  and  in  increasing  charges  for 
public  services  ! 


British   Red  Tape. 

Now,  let  us  contrast  the  Chinese  position  with  the  latest 
exploit  of  our  Postmaster  General,  who  occupies,  in  some 
respects,  a  position  similar  to  that  of  the  Chinese  Minister 
of  Communications.  Faced  with  a  deficit  in  his  accounts 
our  Mandarin  can  only  propose  as  a  remedy  an  increase  in 
the  charges  for  carrying  printed  matter,  postcards,  &c.  An 
outcry  is  raised,  and  rightly  so,  against  the  new  rates,  and  he 
makes  a  trifling  concession  in  regard  to  picture  jwstcards. 
For  if  a  [)icture  postcard  "  bears  no  writing  except  date  and 
miines  and  addresses  of  sender  and  addressee,  formulas  of 
courtesy,  or  of  a  conventional  character  not  exceeding  five 
words  or  initials,  and  when  it  is  marked  not  to  go  as  an  inland 
po.stcard  but  as  an  inland  printed  paper  "  it  will  continue  to 
be  carried  for  one  penny,  but  not  otherwise  !  What  trifling 
with  an  important  business  matter  I  It  will  take  a  large 
stall  to  answer  the  conundrum  whbn  is  a  picture  postcard 
not  a  picture  po.stcard,  and  so  no  doubt  the  British  red-tape 
bonds  will  be  still  further  strengthened.  However,  the  most 
serious  part  of  the  new  proposals  is  the  disastrous  effect  they 
will  have  upon  the  whole  trade  of  the  country,  but  more 
especially  upon  our  Colonial  and  Foreign  trade.  In  addition. 
they  will  tend  to  weaken  the  links  that  bind  the  scattered 
])arts  of  the  Empire,  and  they  will  assist  our  trade  rivals. 
Our  merchants  and  exporters  are  already  experiencing  severe 
competition  in  the  British  Dominions  and  Colonies,  in  China, 
South  America  and  elsewhere,  and  the  increased  charges, 
which  will  limit  the  circulation  of  British  trade  journals 
periodicals,  catalogues  and  similar  publications  in  these 
important  commercial  markets,  can  only  add  to  the  difficulties 
of  our  traders  at  a  time  when  they  need  every  encouragement 
that  they  can  get.  To  us  it  is  incredible  that  a  House  of 
Commons,  which  is  supposed  to  be  composed  mainly  of 
business  men,  can  allow  such  an  act  of  folly  to  be  perpetrated 
by  the  head  of  a  Government  department,  or  rather  by  the 
Government,  for  the  Cabinet  (on  the  principle  of  collective 
responsibility)  must  take  its  share  of  the  blame. 


Hampering  Scientific   Investigation. 

Wk  are  not  surjjriscd  to  learn  from  the  fourth  Report  of  tin 
Conjoint  Board  of  Scientific  Societies  that  scientific  investi- 
gation is  being  seriously  hampered  by  the  heavy  cost  involved 
in  the  publication  of  results.  An  exceptional  number  of 
Papers  are  being  communicated  to  the  Scientific  Societies, 
including  many  held  up  during  the  war,  while  the  resources 
of  the  Societies,  which  have  not  increased,  are  insufficient  to 
publish  even  the  normal  pre-war  number.  The  country  is 
thus  in  danger  of  being  seriously  handicapped  at  a  time  when 
the  re-habilitation  of  industry  is  in  serious  need  of  scientific 
assistance.  Much  of  the  Report  is  occupied  with  a  short 
abstract  of  the  third  Report  of  the  Committee  on  the  Water 
Power  of  the  Empire.  Too  little  is  being  done  to  ascertain  the 
total  resources,  or  to  secure  uniformity  in  investigation  and 
record.  It  is,  therefore,  suggested  that  steps  should  be  taken 
to  convene  an  Imperial  Water  Power  Conference  in  London 
at  which  the  various  Dominions  and  Dependencies  of  the  Empire 
should  be  represented.  The  outcome  of  such  a  conference 
might  well  be  the  creation  of  an  Imperial  Water  Power  Board 
with  powers  to  carry  out  a  comprehensive  policy  for  stimu- 
lating, co-ordinating  and,  where  necessary,  as.sisting  water 
power  development  throughout  the  empire.  The  Board  has 
also  dealt  with  questions  relating  to  the  formation  of  National 
Research  Committees,  in  connection  with  the  International 
Research  Council  formed  in  1919,  with  the  collection  of  scien- 
tific data  in  the  former  German  Colonies,  with  instruction  in 
technical  optics  and  several  other  matters. 
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London   Electricity  Supply  Statistics, 

The  Return  made  by  the  London  County  Council  of  elec- 
tricity supply  data  in  the  London  and  Home  Counties  Electri- 
city District,  though  dated  1918-20,  has  been  issued  at  an 
appropriate  time.  For  it  should  be  of  some  assistance  to  those 
occupied  in  the  many  problems  connected  with  the  reorganisa- 
tion of  electricity  supply  in  the  district,  the  enquiry  into 
which  is  to  be  held  next  week.  The  Return  gives  particulars 
of  the  various  supply  undertakings  in  the  area,  analyses  the 
accounts  of  the  municipal  imdertakings  for  the  year  ended 
March  31,  1919,  and  of  the  supply  companies  for  the  year 
ended  December  31,  1919,  and  also  contains  statistics  of  the 
capacity,  the  capital  raised  and  expended,  the  output,  units 
sold,  prices  and  much  other  information  relating  to  the  various 
systems.  The  return  is,  in  fact,  so  useful  that  it  is  to  be 
regretted  that  it  is  so  unnecessarily  belated,  for  though  the 
task  of  compiling  it  is  not  easy,  we  should  have  thought  it 
possible  to  bring  the  municipal  information  up  to  March  31, 
1920,  at  least.  An  interesting  comparison  is  given  of  the 
average  price  obtained  by  local  authorities  and  companies  for 
the  different  classes  of  supply,  from  which  we  gather  that  the 
average  charge  for  public  lighting  in  London  by  local  authorities 
is  2'3d.  per  unit  and  by  companies  0  77d.,  but  for  private 
lighting  and  power  the  figures  arel'3d.,  and  against  5  7 6d.  and 
2"21d.  per  unit  respectively  by  the  companies.  A  somewhat 
similar  condition  of  afEairs  applies  in  the  extra-London  area. 
It  would  be  interesting  to  know  why. 


Substitutes  for  Platinum. 

The  situation  with  regard  to  the  platinum  supply  in  Germany 
has  reached  such  a  pitch,  principally  owing  to  the  exchange 
question,  that  a  very  careful  search  has  been  made  for  sub- 
stitutes which,  while  being  less  in  price  than  platinum,  will 
give  the  same  results.  In  an  article  in  a  recent  issue  of 
"  Elektrotechniker  Zeitschrift,"  Dr.  K.  Abndt  discusses  this 
question,  and  points  out  that  at  the  present  time  in  the  lamp 
industry  "  platinette  "  is  being  very  largely  used  for  leading  in 
wires.  This  material  consists  of  an  alloy  of  iron  and  nickel. 
Alternatively,  wires  coated  with  platinum  are  used.  In  this 
category  a  nickel-steel  wire,  with  a  copper  coating  has  recently 
been  tried.  It  appears  that  the  larger  lamp  factories  mostly 
prepare  the  wire  themselves  in  difierent  ways,  but  so  that  it 
shall  have  the  same  coefficient  of  expansion  as  glass,  and 
preferably  give  off  no  gases  when  it  is  fused  into  the  bulb. 
The  use  of  platinum  for  contacts,  the  article  shows,  has  long 
been  given  up  ;  while  for  telejihonic  apparatus  Sikmeks  & 
Halske  largely  use  tungsten.  The  hardness  of  this  metal, 
however,  makes  it  very  difficult  to  work,  and  it  is  not  easy  to 
make  a  satisfactory  point-contact  with  it.  Such  shifts  are 
not  conducive  to  cheap  and  easy  jsroduction. 


Ball  Bearings  and  Electrical   Machinery. 

It  would  be  interesting  to  know  the  reason  for  the  prejudice 
that  appears  to  exist  among  electrical  engineers  against  the 
employment  of  ball  bearings  in  electric  motors.  This  dis- 
inclination maybe  due  either  to  innate  conservatism,  from  which 
we  should  like  to  think  electrical  manufacturers  are  more 
free  than  other  classes  of  the  community,  or  to  certain  un- 
fortunate occurrences  which  have  caused  breakdown,  and  have 
been  rightly  or  wrongly  attributed  to  the  employment  of  this 
auxiliary.  If  the  latter  is  the  true  explanation  the  case 
certainly  requires  further  examination,  for  as  we  showed  in  an 
article  in  a  recent  issue  the  effect  of  employing  ball  bearings 
in  motors  is  to  enable  a  mechanical  efficiency  of  about  99  per 
cent,  to  be  obtained,  combined  with  an  increased  rating  and  a 
lower  maintenance  and  lubrication  bill,  decreased  depreciation 


charges  and  an  increased  life.  A  formidable  list  of  advantages 
to  which  attention  might  well  be  paid.  These  points  are 
well  brought  out  in  an  article  by  Mr.  P.  Howden  which  appeared 
in  a  recent  issue  of  the  '"  EngUsh  Electric  Journal."  He 
states  that  experience  with  10  50-h.p.  squirrel  cage  induction 
motors  running  at  710  revs,  per  miu.,  fitted  with  ball  bearings, 
with  the  belts  kept  tight  owing  to  overloads  up  to  60  per  cent, 
being  a  normal  occurrence,  and  with  a  running  period  of  115 
hours  per  week  for  2|  years,  showed  that  the  bearings  at  the 
end  of  that  time  had  experienced  no  appreciable  wear.  A 
60-H.P.  slip-ring  motor  driving  a  pump  through  gearing  gave 
equally  good  results  for  the  same  period,  the  only  rejJairs 
necessary  being  due  to  a  fitter's  carelessness.  On  the  other 
hand,  during  the  same  period  there  were  17  failures  with  motors 
fitted  with  ordinary  bearings  resulting  in  the  burning  out  of 
stator  coils.  He  further  jioints  out  that  ordinary  bearings 
require  frequent  inspection,  wliile  belt  and  roller  bearings  need 
only  be  examined  at  quite  long  intervals.  Apart  then  from  the 
advantages  to  which  we  have  already  referred,  the  use  of  ball 
bearings  seems  to  lead  to  a  material  reduction  in  the  number  of 
electrical  failures  owing  to  the  absence  of  oil  accumulation  in 
the  windings  and  to  the  correct  air  gap  being  maintained. 
These  residts  go  in  fact  to  show  that  there  are  considerable 
advantages  in  employing  this  class  of  bearing  for  electrical 
work,  and  we  hope  the  matter  will  be  examined  with  the 
attention  it  undoubtedly  deserves. 


Artificial  Light  for  Sports  Courts. 

Following  the  introductory  formal  business  at  the  annual 
meeting  of  the  Illuminating  Engineering  Society  on  the 
31st  ult.,  a  discussion  on  the  use  of  artificial  light  in  connection 
with  various  games  was  opened  by  Mr.  J.  S.  Dow.  As  is  well 
known,  artificial  light  has  been  used  with  very  fair  success 
for  covered  tennis  and  racquets  courts,  &c.  Its  use  for  outdoor 
games,  such  as  golf,  football  or  cricket,  requiring  a  considerable 
area,  is  more  problematical,  though  even  here  Mr.  Dow  ap- 
peared to  think  that  the  difficulties  might  not  prove  insuper- 
able in  the  future.  The  discussion  tTirned  chiefly  on  ball 
games,  the  lighting  of  gymnasiums,  &c.,  being  comparatively 
easy.  Artificially  lighted  lawn  tennis  courts  under  cover 
are  a  great  boon  in  winter.  Mr.  Dow  described  the  methods 
in  use  at  the  Dulwich  Covered  Courts,  at  the  Prince's  Club  and 
elsewhere.  It  was  remarked  that  on  covered  courts  for  lawn 
tennis  the  almost  invariable  practice  is  to  have  dead  black 
surfaces  for  court  and  surroundings,  and  white  balls  and  lines. 
Apparently  this  is  an  attemjjt  to  simulate  contrast  conditions 
out  of  doors.  From  the  lighting  standpoint  the  problem  would 
be  much  easier  if  the  procedure  were  reversed — i.e.,  light 
surfaces  used  for  court  and  surroundings,  so  as  to  diSuse  the 
illumination,  and  black  balls,  as  is  usual  in  squash  racquets 
courts.  This  would  diminish  the  considerable  cost  of  artificial 
lighting,  and  would  help  to  avoid  certain  difficulties,  such  as 
the  inconvenient  effect  of  direct  refiection  oU  the  coiirt  surface, 
which  rapidly  becomes  polished  by  the  movement  of  jilayers' 
feet.  Generally  speaking,  it  was  suggested  that  hitherto 
insufficient  use  has  been  made  of  diffused  lighting  for  games ; 
distributed  lights  are  apt  to  cause  glare  and  sharp  shadows, 
unless  very  carefully  screened.  Artificial  lighting  for  many 
games  undoubtedly  presents  difficulties,  but  only  the  fringe 
of  the  subject  has  yet  been  touched.  Artificial  light  is  at  least 
under  human  control,  whereas  natural  bght  is  not,  and  con- 
ditions out  of  doors,  with  alternations  of  glaring  sunUght  and 
heavy  clouds,  are  not  necessarily  ideal.  Games  play  such  an 
important  part  in  our  national  life  that  the  use  of  artificial 
light  well  deserves  study,  and  we  are  glad  that  the  Illuminating 
Engineering  Society  has  initiated  discussion  of  the  subject. 
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The   Electricity  Supply 
Bill. 

As  no  progress  has  bci'ti  imuU-  with  tlw  Electricity  Supply 
Bill,  which  was  introduced  by  the  Minister  of  Transport  in 
April  last,  we  are  afraid  that  the  prospect  of  the  measure 
becoming  law  tliis  year  is  not  very  bright.  Only  about  six 
weeks  of  the  Parliamentary  Session  remain,  and  in  view  of  the 
contentious  character  of  some  of  the  Government  Bills,  and 
bearing  in  mind  that  there  is  to  be  no  Autumn  Session  this 
year,  there  will  hardly  be  sufficient  time  for  the  consideration 
of  the  Bill  which  is  encountering  an  unexpected  amount  of 
opposition.  Our  readers  are  aware  of  our  views  upon  the 
character  of  the  proposed  legislation,  which  is  merely  the 
necessary  complement  of  the  Electricity  Supply  Act  of  1919 
In  order  to  carry  out  the  electricity  supply  reforms  and  the 
general  policy  outlined  in  this  Act  it  is  most  desirable,  if  not 
essential,  that  it  should  be  supplemented  by  adequate  financial 
and  other  powers  to  enable  the  proposed  Joint  Electricity 
Authorities  and  their  constituent  parts  to  perform  their 
duties  and  powers  in  connection  with  the  generation  and 
supply  of  electricity. 

Need  of  Continued  Progress. 

However,  we  must  accept  the  situation,  disappointing 
though  it  be,  and  it  only  remains  to  see  whether  a  way  out  of 
the  threatened  impasse  can  be  devised.  It  is  obviously 
essential  for  the  welfare  of  the  country  that  there  should  be 
no  halting  period  in  the  progress  of  the  electric  supply 
industry.  There  never  was  a  time  when  economy  in  the 
production  and  manufacture  of  goods  was  more  needed  than 
at  present,  and  this  can  only  be  effected  by  a  more  extended 
use  of  mechanical  appliances  and  by  the  continued  expansion 
of  the  principle  of  the  electric  drive  in  factories  and  work- 
shops. This  is  the  most  eSective  way  of  reducing  costs 
and  of  lowering  prices,  but  this  method  cannot  be  employed 
as  extensively  as  it  might  be  without  that  cheap  and  abundant 
supply  of  electricity — those  "  rivers  "  of  electricity — about 
which  we  heard  so  much  at  the  time  of  the  last  General 
Election  and  during  the  progress  through  Parliament  of  the 
1919  Act.  This  year's  BiU  is  considered  in  some  quarters  to 
be  necessary  for  any  genuine  progress  being  made  with  the 
work  of  reorganising  the  supply  industry  and  for  the  complete 
co-ordination  of  existing  undertakings,  and  while  we  think 
that  some  of  its  provisions,  especially  those  relating  to  finance, 
are  highly  desirable,  if  not,  perhaps,  absolutely  essential  at 
the  moment,  we  believe  that  substantial  progress  can  be  made 
under  sonie  of  the  provisions  of  the  Electric  Lighting  Act 
of  1909. 

Electric  Lighting  Act,  1909. 
Though  some  of  the  clauses  of  this  Act,  especially  Section  6, 
relating  to  what  is  known  as  '"  Fringe  "  Orders,  and  Section  4, 
which  confers  powers  in  regard  to  bulk  supply,  have  been 
frequently  en^ployed  in  the  interests  of  electricity  undertakers, 
yet  the  Act  contain.^  provisions  which  have  been  seldom 
exercised,  I  ut  thi  v  may  now  ])rove  to  be  very  useful  for 
municipal  undertakers  in  the  not  unlikely  event  of  tliis  year's 
Bill  being  abandoned.  For  instance,  there  is  Section  8  of  the 
Act  which  contains  this  useful  and  extensive  power  :  "  The 
Board  of  Trade  may,  with  the  con(;urrence  of  the  Local 
Government  Board,  by  Provisional  Order  make  such  pro- 
\-isions  as  appear  to  them  necessary  or  expedient,  by  the 
constitution  of  a  Joint  Committee,  or  Joint  Board  or 
otherwise,  for  the  joint  exercise  of  all  or  any  of  the  powers 
under  the  Electric  Lighting  Acts,  or  this  Act  or  any  Provisional 
Order  by  two  or  more  local  authorities  as  respects  any  area 


of  supply  consisting  of  the  whole  or  any  parts  of  the  districts 
of  those  authorities  in  any  case  where  it  appears  to  them  that 
the  joint  exercise  of  those  powers  would  be  expedient." 

Scope  of  the  Powers. 

It  seems  to  us  that  the  Electricity  Commissioners,  as  well 
as  local  authorities,  have  in  this  section  practically  all  the 
powers  they  require  for  the  constitution  of  a  Joint  Electricity 
Board  or  Joint  Authority — the  precise  title  is  quite  iimnaterial 
— for  the  various  electricity  districts  when  they  are  finally 
defined.  As  our  readers  know,  all  the  powers  and  duties  of 
the  Board  of  Trade  are  now  vested  in  the  Ministry  of  Transport 
and  the  Electricity  Commissioners,  and  the  authority  of  the 
Local  Government  Board  in  regard  to  the  sanctioning  of 
loans  for  electricity  supply  has  also  been  transferred  to  the 
Commissioners.  In  addition.  Section  3  of  the  1909  Act 
confers  useful  powers  for  the  breaking  up  of  streets  for  laying 
mains  into  an  area  of  supply  from  a  generating  station,  and 
Section  5  enables  a  supply  of  electrical  energy  to  be  given  to 
railways,  tramways  and  canals  partly  outside  the  area  of 
supply  of  an  authority. 

Existing  Joint  Boards. 

In  virtue  of  Section  26  of  the  Electricity  (Supply)  Act, 
1919,  the  Commissioners  can  now  exercise  by  means  of  a 
special  order  all  the  powers  which  were  formerly  conferred 
by  a  Provisional  Order,  so  that  there  need  not  therefore  be 
any  break  in  the  development  of  electricity  supply,  but  the 
rate  of  f)rogress  will  depend  upon  the  extent  to  which  local 
authorities  are  anxious  to  avail  themselves  of  the  existing 
statutory  powers  and  upon  their  willingness  to  co-operate 
with  one  another.  There  are  several  instances  of  Joint 
Boards  of  local  authorities  operating  electricity  supply  and 
tramway  undertakings,  but  we  need  only  refer  to  the  case 
of  Stalybridge,  Hyde,  Mossley  &  Dukinfield  Joint  Tramways 
&  Electricity  Board  which  has  been  very  successful  in  its 
operations.  What  four  municipal  councils  have  found  it 
possible  to  do  should  be  equally  within  the  capacity  of  10, 
20  or  more  such  authorities. 

Joint  Authorities  Preferable. 

Of  course,  it  would  be  much  better  to  set  up  the  more 
representative  Joint  Electricity  Authorities  contemplated  in 
the  Electricity  Supply  Act,  but  in  the  absence  of  adequate 
powers  these  cannot  be  created  at  present ;  or  if  they  are 
appointed,  they  cannot  perform  their  functions  properly. 
Joint  Boards  of  local  authorities  can,  however,  be  established. 
Certain  matters  may  have  to  remain  in  abeyance  until  the 
position  is  made  clear  by  further  legislation.  For  instance, 
the  transfer  of  the  purchase  rights  of  local  authorities  to  the 
Joint  Boards,  the  demand  for  an  e.xtension  of  the  periods 
allowed  to  companies  for  distributing  electrical  energy  in  their 
existing  areas  and  the  desirability  of  associating  the  supply 
companies  with  the  work  of  the  proposed  Boards.  On  these 
and  on  other  questions  there  is  some  doubt  as  to  the  precise 
legal  position,  and  additional  further"  legislation  in  order  to 
clarify  the  situation. 

The  main  thing,  however,  is  that  there  need  not  be  any 
break  in  the  activities  of  the  Electricity  Commissioners  ;  they 
can  continue  the  work  of  defining  and  delimiting  electricity 
areas,  the  investigation  of  existing  sources  of  supply  and  the 
coUection  of  data  ;  their  powers  are  sufficiently  wide  to  enable 
them  to  bring  great  pressure  to  bear  upon  both  municipal 
and  company  imdertakers  in  order  to  co-ordinate  and 
standardise  methods  of  supply  and  distribution,  and  they  can, 
apparently,  set  up  Joint  Boards  or  Committees  of  local 
authorities  as  temporary  substitutes  for  Joint  Electricity 
Authorities. 
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{Concluded  from  page  686.) 


Experimental  Verification. 


That  the  above  explanation  is  correct  is  very  clearly  verified 
in  Fig.  9,  showing  side  views  and  crater  oscillograms  of  oscil- 
lating arcs  in  too  strong,  normal,  and  too  weak  magnetic 
fields.  Part  (a)  of  Fig.  9  shows  the  working  of  the  arc  in 
too  strong  a  field.  The  arc  is  travelling  too  fast  and  too  far 
and  the  arc  voltage  is  accordingly  too  high.  Part  (6)  repre- 
sents the  normal  '"  one  step  "  working  of  the  arc,  the  field 
intensity  having  its  most  advantageous  value.  In  this  case 
the  arc  regularly  strikes  at  the  edges  of  the  electrodes  once 
in  every  period,  and  the  arc  is  travelling  at  a  comparatively 
slow  speed,  the  crater  paths  therefore  being  rather  short  and 
the  arc  voltage  low.     In  part  (c)  the  field  is  too  weak.     The 


The  Dynamics  of  the  Arc. 


It  will  be  evident  from  the  foregoing  that  the  "  dynamicsj" 
of  the  arc  and  the  development  of  a  sufficiently  high[extinguish- 
ing  voltage  are  among  the  most  important  points  to  be  con- 
sidered. Any  theory  which  does  not  take  these  points  into 
due  consideration  will,  more  or  less,  be  doomed  to  failure. 
This  is,  for  instance,  the  case  with  all  theories  based  on  a  single, 
one  value  arc  characteristic. 

How  far  the  view  given  here  is  an  advance  over  the  theory 
of  the  Simon  school  is  probably  best  ascertained  by  a  considera- 
tion of  to  what  extent  the  two  theories  are  able  to  explain  the 
influence  of  magnetic  fields  of  different  intensities.  We  have 
seen  that  our  view  has  been  quite  successful  with  regard  to  this 


(o) 


(b) 


{c) 


{'/) 


{a)  (6)  {c) 

Fig.  9. — Side  Views  of  Arcs  and  Corresponding  Crater  Oscillograms.     Anode  to  Left, 


X=9  000m.    /„ 


Part  (a)— Magnetic  field  too  strong.  //=  1250  gausses.    (Ko  =  120  V). 
Part  (i)— Normal  magnetic  field.       H=  355^  „  (1^0=  60  V).     ,\ 


(,=20  Amps. 

Part  (c)— Magnetic  field  too  weak.   W  =  265  gausses.     (Ko  =  100  V) 
Part  (rf)— Magnetic  field  too  weak.    «=225      „  (/o  =  ll8  V). 


arc  in  this  case  generally  makes  two  "  steps,"  re-igniting  every 
second  time  at  the  edges  of  the  electrodes.  The  mean  length 
of  the  arc  is  too  long,  the  arc  voltage  accordingly  too  high. 
In  part  (d)  the  field  is  still  weaker,  and  the  arc  generally 
makes  three  steps. 

Jj.  It  is  thus  evident  that  too  weak  a  field  will  result  in  an  in- 
crease of  the  supjjly  voltage,  as  the  potential  difference  required 
during  the  period  of  actual  burning  increases  with  increasing 
arc  length.  The  efficiency  therefore  decreases,  when  the  field 
is  too  weak.  At  the  same  time,  the  constancy  is  affected. 
If,  for  instance,  the  arc  regularly  makes  two  "  steps,"  two 
slightly  varying  periods  are  obtained.  This  ali'ccts  the  reso- 
nance curve.  The  conditions  become  still  more  complicated 
if  the  number  of  "  steps  "  varies  irregularly,  and  resonance 
curves  with  a  "  flat  top  "  are  then  obtained. 

Between  the  above  explained  view  of  the  ojieration  of  the 
Poulsen  arc  and  the  theory  developed  by  the  late  Prof.  Th. 
Simon  of  Gottingen  and  his  pupils  there  is  a  rather  great 
dift'erence  (see  the  above-mentioned  Papers,  b,  c,  e  and  /). 


question.  The  theory  of  the  Simon  school,  on  the  other  hand, 
has  not  been  able  to  throw  much  light  on  this  iJoint.^The 
easiest  way  to  prove  this  is  to  quote  the  last  edition   (1916) 

of  Zenneck's  excellent  text  book  :    "It was  already 

pointed  out  that  a  transverse  magnetic  field,  which  is  very 
advantageous  for  the  energy  of  the  oscillations,  is  very  disad- 
vantageous for  their  regularity.  .  .  .  This  also  explains  why 
the  strength  of  the  transverse  magnetic  iield  is  in  general  not 
made  very  great,  sacrificing  a  further  increase  in  the  energy 
of  the  oscillations."  The  existence,  in  every  particular  case, 
of  a  certain  field  intensity  H°  giving  maximum  efficiency  and 
greatest  constancy  is  not  mentioned  ;  to  say  nothing  about  the 
dependency  of  H"  on  wave  length,  gas  density,  supply  current, 
and  r.f.  resistance. 

That  the  theory  of  the  Simon  school  does  not  suffice  to  give 
a  satisfactory  explanation  of  the  influence  of  the  magnetic 
field  is  a  natural  consequence  of  the  fact  that  this  theory 
mainly  considers  the  ignition  voltage  which,  in  itself,  is 
independent  of  the  intensity  of  the  magnet  field  ;    this  field 
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only  influonces  tlu'  (.•oiiditioTis  I'xistiiig  wliile  the  arc  is  burning 
and  its  influence  is  greatest  at  tlie  end  of  the  period — i.e.,  at 
the  moment  of  extinction  when  tlie  velocity  of  the  arc  is 
greatest.  Thi.s  is  the  reason  why  our  view,  in  which  the  main 
points  are  the  "'  dynamics  "  of  the  arc  and  the  (extinction 
voltage,  gives  such  a  simph;  explanation  of  the  influence  of 
the  magnetic  field. 

Method  for  Kedi'ci.vg  the  Intensity  of  the  Magnetic 
FiKM)— TuE    '■  Ideal  "    Akc. 

On  the  other  hand  a  reduction  of  the  field  intensity  below 
H"  in  Fig.  6  would  possibly  oft'cr  a  number  of  advantages  : 
(1)  The  reduction  of  the  field  intensity  is  in  itself  of  great 
advantage  in  large  arcs*.  (2)  The  efficiency  of  the  arc 
would  probably  increase  as  indicated  by  the  curve  abc  in  Fig.  6. 
(3)  In  weak  fields  the  arc  would  work  in  the  one-peak  manner. 
^-1  regular  one  peak  working  is  of  advantuge  as  it  would  give  a 
radio  frequency  current  curve  of  almost  perfectly  pure  sinusoidal 
shape  and  thus  eliminate  any  disadvantage  ichich  may  he  caused 
hy  sudden  bends  in  the  current  curve.  As  shown  in  Fig.  10, 
such  single  peaks  have  also  been  obtained  in  a  regularly  working 
arc — starting  once  in  every  period  from  the  edges  of  the  elec- 
trodes— with  a  carefully  regulated  weak  field  and  with  the 
right  distance  between  the  electrodes.  Thus  regulated  the 
arc  may  burn  for  a  long  time  with  only  one  peak  on  the  arc 
voltage  in  each  period,  especially  if  the  electrodes  have  a  suit- 
able shape.  But,  generally,  tins  .state  is  not  very  stable,  being 
liable  to  change  over  to  the  "  two  step  working  "  shown  in 
part  (c)  in  Fig.  9. 


In  order  to  further  test  the  correctness  of  this  view  of  the 
working  of  the  arc  with  cooling  shoe,  wc  have  taken  a  number 
of  Gehrcke-oscillograms  of  the  arc  voltage  in  an  arc  with 
cooling  shoe.  They  all  show  a  regular  one-step  and  one-peak 
working  of  the  arc. 

.Vnother  advantage  is  that  the  arc  burns  still  more  steady 
with  the  cooling  shoe  than  without  it.  This  is  quite  natural, 
as  the  arc  now  travels  exactly  over  the  same  distance  along 
the  electrode  in  every  period,  the  crater  path  being  sharply 


Fig.   11. — Diagrammatic  Refresentatiox  of  the  Wobki.ng   of  ak 
Ako  with  Cooling  Shoe,  S. 


S,       \       \       \       % 


KiG.  10. — Gehhckk-Oscillogra  ji  of  th  li  Arc  Voltage  in  a  Magnetic 
Field  just  too  Weak  to  give  Stable  "  One  Step  "  Working.     Time 

BEING  measured  FROM  RiOHT  TO  LeFT. 

The  problem  is  thus  to  reduce  the  lield  intensity  considerably 
below  //"• — or  rather  below  the  point  h  in  Fig.  6- — and  at  the 
same  time  induce  the  arc  to  work  regularly  "  one  step."  This 
may  be  done,  and  done  quite  easily,  by  employing  a  water- 
cooled  copjier  shoe  (cooling  shoe)  on  the  cathode  in  order  to 
limit  the  travel  of  the  arc  along  the  cathode  (see  Figs.  11  and  12). 
C  is  the  cathode  (carbon)  ;  C'«  the  water-cooled  anode  (copper). 

As  an  arc  can  exist  only  when  the  cathode  crater  is  in  an 
incandescent  state,  such  a  cooling  shoe  will  eiTectively  prevent 
the  arc  from  travelling  further  out  along  the  cathode  even 
if  the  field  is  .so  weak  that  the  arc  would  do  so  without  the 
cooling  shoe.  At  the  end  of  the  period  the  arc — having  reached 
the  edge  of  the  cooling  shoe — must  therefore  necessarily  be 
extinguished  and  simultaneously  a  new  one  start  at  the  edges 
of  the  electrodes. 

This  -sdew-  was  fully  confirmed  by  the  results  of  our  ex- 
periments with  a  cooling  shoe  of  which  a  few  are  tabulated 
below. t 

Table  I. 

Wave-length=9  800  m.  ;  L=  13  <  10^  cm.  ;  C=  18  6.50  cm.  ;  fi=about 
5  ohms  ;  1'^= Arc-voltage  ;  /„=Feeding  current ;  /=H.F.  cun-ent ; 
/m=curreiit  through  magnet  coils. 


r„.    /.. 

/.   ;  i™. 

H"  Gausses.   ,  Cooling  Shoe,  i  Form  of  Field. 

372  \    71 
376       71 

50 
50 

0-9 
2-8 

1  500             with  shoe    ...'l  , 

2  200            >v-ithoutshoe.i/^°'"°g«°<'°"^ 

The  results  tabulated  above  is  only  one  of  a  long  series  of 
measurements  but  this  one  is  characteristic  of  the  results 
obtained  throughout. 

*  A  Paper  by  L.  F.  FuUer  ("  Proc."  Inst.  Rad.  Eng.,  Vol.  VII.,  pp.  449- 
497,  1919)  gives  valuable  information  about  the  difHculty  of  obtaining 
a  suffioientlv  strong  magnetic  field  in  large  arcs. 

t  Patented  in  Denmark  and  other  countries. 


limited  by  the  cooling  shoe,  where  the  carbon  burns  away  in 
quite  a  steep  form,  as  is  shown  at  a,  Fig.  12.  Without  the 
cooling  shoe  the  carbon  burns  away,  as  shown  by  the  dotted 
line  a-h.  Without  the  shoe  the  arc  may  here  incidentally 
travel  further  out  in  one  period  than  in  another,  which  will 
cause  a  small  variation  in  the  wave  length. 

The  Cooling  Shoe  in  Practice. 

There  is  no  trouble  at  all  in  maintaining  the  cooling  shoe. 
The  angle  which  the  surface  facing  the  arc  is  forming  with 
the  axis  of  the  electrode  is  of  some  importance  and  the  distance 
from  the  edge  of  the  electrode  to  the  edge  of  the  shoe  should 
be  finely  adjusted.  The  length  of  the  distance  depends  on 
the  wave-length  and  on  the  value  of  the  current.  The  shoe 
must  not  be  moved  towards  the  cathode  edge  after  the  arc 
has  been  burning  for  some  time,  as  otherwise  the  arc  will 
then  burn  underneath  the  tip  of  the  shoe  and  melt  it.  The 
arc  with  a  shoe  is  extremely  easy  to  start  and  to  manipulate. 


Fig.  12. — Cathode  \^^TH  Water-Cooled  Shoe,  <S'.     The  Cathode  is 
Rotated  Slowly. 

The  wear  on  the  carbon  is  very  small  and  very  regular,  and 
the  same  carbon  may,  therefore,  be  used  for  a  very  long 
time,  especially  if  the  relative  height  of  the  cathode  and  anode 
can  be  adjusted  according  to  the  wear  on  the  carbon.  In 
this  way  we  have  used  the  same  carbon  continuously  for 
many  hours.  Some  peculiarities  noted  from  the  experiments 
on  cooling  shoes  may  be  mentioned.  When  the  carbon  has 
burned  with  the  shoe  for  at  least  one  revolution,  the  shoe 
may  be  temporarily  removed  without  appreciably  altering 
the  working  of  the  arc ;  but,  after  a  little  wliile,  the  arc  becomes 
unsteady  and  the  field  intensity  must  be  increased.  The 
reason  for  this  is  quite  evident.     As  long  as  the  carbon  retains 
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its  steep  profile  at  a,  the  arc  will,  when  once  started,  have  a 
tendency  to  burn  in  the  same  way  without  the  shoe  as  with 
the  shoe.  But  as  soon  as  the  carbon  profile  approaches  the 
line  ab,  the  arc  changes  over  to  working  two  or  three  steps. 
A  continuous  working  under  the  improved  conditions  is  only 
possible  with  the  use  of  the  shoe.  Turning  down  the  carbon 
to  the  profile  shown  in  full  lines  in  Fig.  12  and  then  using  it 
without  a  shoe  has  also  been  tried,  but  no  practically  useful 
results  were  obtained  in  this  way. 

In  order  to  illustrate  the  difference  between  one  peak  and 
two  peak  working  we  have  in  Fig.  13  shown  the  arc  current 
and  arc  voltage  in  the  two  cases,  part  A  representing  two 
peak  and  part  B  one  peak  working.  A  very  important 
advantage  of  the  one-peak  working  lies,  as  mentioned  before, 
in  the  elimination  of  the  sudden  bends  in  the  current  curve 
at  the  points  where  the  arc  is  extinguished  and  re-ignited 
with  the  two-peak  working.  These  sudden  bends  indicate 
the    existence    of    some    of   the   higher     harmonics    in    the 


V=area  ffgc+c'g'h-cTJc') 


Fig.  13. — ^Aeo  Current  i^  and  Abc  Voltages  e^. 
A  fortwo-peak  working.    B  for  ona-peak  working. 

radio  frequency  current  and  they 'may  cause  free  oscillations 
in  the  antenna  and  other  near-by  conductors.  _  The  radiations 
caused  by  these  harmonics  and  free  oscillations  may  cause 
inter 'erence  a*'  neighbouring  receiving  stations  when  conditions 
are  unfavourable.  All  these  eSects  may,  of  course,  if  necessary, 
be  eliminated  by  m?thods  similar  to  those  used  for  the  same 
purpose  in  connection  with  large  thermionic  tube  generators 
and  in  connection  with  mechanical  alternators  with  static 
frequency  changers  or  they  maybe  eliminated  in  other  ways.* 
But  it  is  of  course  simpler  if  the  current  curve  is  without  any 
bends  at  all,  and  with  regular  one-peak  working  the  cuxrent 
curve  is  almost  exactly  a  pure  sine  curve,  and  the  above 
mentioned  disturbances  reduced  to  an  absolute  minimum. 
Probably  no  other  radio  frequency  generator  is  able  to  give  so 
smooth  a  sine  curve.  An  arc  working  regularly  one -step  and 
one-peak  may  properly  be  called  an  ideally  working  Poulsen  arc. 

*  F.  A.  Kolster,  "  Re-enforced  Harmonics  in  High  Power  Arc  Trans- 
mitters."    "Proc."  Inst.  Rad.  Eng.,  VoL  VII.,  p.  648,  1919. 


The  Efficiency  of  the  Arc. 
The  efficiency  of  the  arc  depends  upon  the  shape  of  the  arc 
voltage  curve.  For  the  sake  of  simphcity  we  will  only  consider 
those  cases  where  the  choke  coils  are  of  such  a  value  that  the 
feeding  current,  P,  may  be  considered  constant.  "The  total 
energy  supplied  to  the  arc,  and  the  oscillating  circuit  during 
each  period  is  then  determined  by 

rt  +  T 

A=j^     I^eidt (3) 

where  e^  is  the  arc-voltage  and  z  the  period. 

We  will  further  confine  our  consideration  to  the  case  where 
the  arc-voltage  is  equal  to  E,,  for  any  value  of  the  arc  current 
greater  than  I",  where  /"  is  very  small  compared  with  Ig  {see 
Fig.  13  A  and  B).  Most  of  the  feeding  current  will — under  these 
circimistances — whether  the  arc  voltage  has  one  or  two  peaks — 
pass  through  the  arc  while  the  arc  voltage  has  the  value  E,, ; 
the  energy  consumed  in  the  arc  is,  therefore,  approximately 
given  by 

B=IoE,T (4) 

The  amount  of  energy,  D,  delivered  to  the  oscillating  circuit 
in  each  period  is  consequently  determined  by 

D^A-B=  r^  l^(e^-E,)dt=I^f^\c^-E,)dt^I^V,      (5) 

where  U  is  the  area  shown  in  Fig.  13  ^  or  5. 
The  efficiency,  y,  is  therefore  determined  by 
D         V 

^^zce;^ (6) 

The  efficiency  will  for  large  arcs  often  be  about  50  per  cent.* 
No  grpat  increase  in  the  efficiency  of  the  arc  was  directly 
obtained  by  the  use  of  the  cooling  shoe.  Other  means  have, 
however,  been  found  which  substantially  increase  this  efficiency 
and  which  will  be  described  in  a  later  Paper. 

In  conclusion,  I  desire  to  acknowledge  my  indebtedness  to 
Mr.  J.  P.  Christensen  for  the  excellent  help  he  has  given  me  in 
this  work. 


Hydro-Electric  Po>ver  in  Queensland. 

b?|Mr.  V.  R.  Crowley,  who  recently  presented  reports  to  the  Queensland 
Government  on  the  hydraulic  resources  of  the  State,  states  that  in  dis- 
tricts south  of  the  llackay  all  the  rivers  cease  to  flow,  or  flow  slowly, 
during  part  of  the  year,  and  in  no  case  would  it  pay  to  construct  reser- 
voirs for  power  purposes  alone.  Storage  schemes  which  would  provide 
power  for  generating  electrical  energy  are  recommended  on  the  Dawson 
and  Fitzroy  rivers.  The  Tulltj  River  is,  however,  the  most  attractive 
proposal  from  the  hydro -electric  point  of  view,  though  the  Barron  scheme 
is  the  best  commercial  proposition  because  of  the  large  demand  for  power 
which  could  be  secured  fairly  close  at  hand  in  Cairns  and  the  Mulgrave 
Valley.  At  the  Barron  falls,  16  miles  from  Cairns,  the  available  dis- 
charge of  water  fell  to  30  cub.  ft.  per  second  in  October,  1915,  but  has 
not  reached  so  low  a  figure  since  that  time.  The  power  obtainable  from 
that  discharge  would  be  1  870  h.p.,  andif  a  dam  70  ft.  high  were  con- 
structed at  the  Tinnaroo  Range  10  000  h.p.  of  plant  could  be  operated 
12  hours  a  day.  A  plant  of  3  000  kW,  erected  in  a  power  house  at  Mervyn 
Cr3ek,  and  a  small  dam  15  ft.  in  width  are  recommended.  This  smaller 
scheme  would  cost  about  £45  000,  including  the  cost  of  the  dam,  pipe 
line,  generating  plant  and  33  000-V  transmission  line  to  Cairns. 

At  Salt  Water  Creek  the  power  available  (over  3  000  h.p.  on  a  12-hour 
basis)  wovild  be  sutBcient  for  aU  requirements  at  Townsville  for  some 
years.  It  is  recommended  that  a  750  h.p.  plant  be  installed,  and  that 
current  be  transmitted  to  Townsville,  40  miles  away. 

One  of  the  best  reservoir  sites  in  Australia  is  near  the  Spring  Creek 
on  the  upper  Dawson  River.  A  dam  150  ft.  high  and  500  ft.  in  length  at 
the  top  would  back  up  the  water  for  80  miles  in  the  river.  The  catch- 
ment area  above  the  proposed  site  of  the  dam  is  8  890  square  miles,  and 
it  is  estimated  that  500  000  acre-feet  could  be  impounded.  There  would 
be  sufficient  water  to  develop  about  20  000  h.p. 

Though  smaller  than  the  Dawson,  the  Fitzroy  River  proposition  is 
nearer  to  a  big  centre  of  population.  A  dam  35  ft.  high  would  store 
300  000  acre-feet  of  water  and  about  1  850  h.p.  could  be  made  available 
for  power  purposes,  while  100  000  acres  of  land  between  the  dam  site 
and  Rockhampton  could  be  watered.  Additional  dams  on  the  Isaacs 
and  Mackenzie  rivers  and  a  gravitation  scheme  (with  dams  above  the 
Spring  Creek)]  in  the  Killarney  district  are  recommended  for  irrigation. 


*  L.  F.  Fuller,  "Proc."  of  the  Inst,  of  Rad.  Eng.,  Vol.  VII.,  p.  461- 
Fuller  states  that  50  per  cent,  is  a  theoretical  limit  for  the  efficiency, 
which  limit  normally  is  reached,  but  wliich  cannot  be  passed.  This  is 
a  mistake.  There  is  no  such  theoretical  limit.  It  will  not  offend  any 
physical  principles  to  have  arc  generators  with  even  90  per  cent,  effi- 
ciency. 
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The  Annual  Meeting  of  the  Iron  and  Steel  Institute. 


At  tlif  annual  mooting  of  tlic  lion  iuui  SUni  Institute  held  recently 
anumber  of  Papers  dealing  w-ith  applications  of  electricity  in  the  iron 
and  steel  industry,  or  discussing  problems  arising  in  metallurgical 
processes,  were  presented. 

Slip-Iini-N    nnd    Twinning    in    Electro.«lei)o«il<'«l    Ir<>u. 

In  a  Pa])er  on  the  above  subject  Mr.  W.  E.  Hughes  drew  attention 
to  wave-like  markings  in  samples  of  electrolytic  iron.  These  the 
author  Ix-lieves  to  1k'  "slip-lines"  the  origin  of  which  has  bet  n 
explained  by  Ewing  and  Rosenhain.  The  deposits  referred  to  were 
made  from  sulphate  and  chloride  of  iron  solutions  on  cylindrical 
cathodes  cut  from  solid  metal,  sometimes  iron  and  sometimes  brass. 
The  appearance  of  the  slip-lines  is  shown  in  various  mioro-photo- 
gi-aphs.  from  which  the  following  conclusions  are  drawn  : — {a)  The 
lines  are  eounnnn  to  deposits  from  both  the  chloride  and  the  sulphate 
solutions  ;  (6)  They  are  formed  whether  the  deposition  is  conducted 
at  high  or  at  low  current  density  ;  (c)  The  temperature  of  deposition 
does  not  seem  to  determine  whether  the  lines  are  present  or  absent; 
(rf)  They  are  found  in  deposits  of  varioxis  thicknesses. 

Thus  formation  of  lines  does  not  depend  on  electrolyte  temperature 
or  current  <lensity,  nor  on  thickness  of  deposit.  However,  there  is 
one  type  of  deposit,  i.e.,  from  a  bath  containing  much  susxiended 
matter,  in  which  no  lines  are  formed — at  least  none  observable  at  a 
magnification  of  1  SOO  diameters — sharp  movements  of  the  cathodes 
may  cause  the  lines  to  appear  apparently  because  the  oxide  particles 
arc  not  allowed  to  settle  down  and  arc  only  included  in  the  deposit 
to  a  relatively  small  extent 

Evidence  is  put  forward  i  n  favour  of  the  theory  that  these  markings 
are  slip-lines      Thus  in  1877  Mills  pointed  out  that  when  metals  are 


2.— At  800°  to  830°  C,  that  is,  within  the  so-called  ;3-iron  interval, 
the  iron  atoms  are  oriented  in  exactly  the  same  way  as  in  a-iron.  . 
AUotropy  being  in  the  author's  opinion  equal  to  polymorphy  for 
solid  crystalline  bodies,  this  means  that  ^-iron  cannot  be  considered 
as  a  separate  modification  of  iron. 

:?,--ln  aiLstenite  and  in  iron  at  1  000°  the  iron  crystals  have 
face-centred  cubic  lattices.  This  is  consequently  characteristic 
of  y-iron,  and  a  fundamental  diiference  in  crystallographic  respect 
is  found  between  a-  and  y-iron. 

4. — -In  martensite  iron  is  in  the  form  of  its  a-modification.  This 
is  the  case  also  in  high-speed  steel  of  ordinary  composition,  hardened 
at  1275°. 

Finally  it  is  remarked  that  modern  crystal  investigation  methods 
oflfcr  great  promise  in  mctallographic  research.  Having  onci^  found 
the  lattices  of  metals  and  metal  alloys  and  the  laws  for  the  forces 
governing  lattice  equilibric,  it  ought  to  be  possible  theoretically 
to  determine  the  strength  of  the  systems  onji  scientific  basis,  instead 
of,  as  hitherto,  dealing  with  this  problem  by  purely  empiric 
methods. 

The    Scientific   Control   of   Combustion. 

While  not  in  itself  electrical  the  device  described  by  Mr.  RrsQROSE 
in  his  Paper  on  the  above  subject  is  of  considerable  interest  as  apply- 
ing to  all  works  where  fuel  economy  is  important.  Such  economy 
is  dependent  upon  keeping  a  systematic  check  in  flue-gases  or  gas 
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deposited  eleelrolylically  on  the  bulb  of  a  thermometer  the  mercuiy 
is  seen  to  rise,  owng  to  contraction  of  the  deposit.  Otheis  have 
observed  the  same  effect,  and  G.  G.  Stoney,  who  found  that  nickel 
deposited  on  one  side  of  a  steel  rule  was  "stopped  off"  on  the  other, 
calculated  a  maximum  figure  for  the  tension  of  nickel  of  19'2  tons 
per  sq.  in.  These  researches  indicate  that  electro-deposited  metal 
is  the  locus  of  forces  of  contraction  of  great  magnitude.  An  abrupt 
change  of  direction  of  the  lines  gives  rise  to  the  term  "  twinning." 
This  is  illustrated  in  the  original  Pajier.  The  explanation  of  the 
formation  of  twin-crystals  is  uncertain  ;  in  the  iron  deposits  while 
there  was  mechanical  stress  there  was  no  anneahng. 

Kontgen  Spectro^raphlc  Investigations  of  Iron  and  Steel. 

Dr.  Akne  Westgren,  of  Gothenburg  in  Sweden,  gave  an  interest- 
ing account  of  the  application  of  a  40  000  V  Rontgen  tube,  operating 
at  15-20  mA,  to  determine  the  structure  of  iron  and  steel.  The 
experiments  were  made  at  the  University  of  Lund.  It  is  remarked 
that  atoms  of  iron  at  ordinary  temperatures  and  at  800°  to  830°  C. 
are  oriented  in  exactly  the  same  way  ;  hence  it  would  appear  that, 
contrary  to  the  view  sometimes  expressed,  iron  does  not  undergo 
any  allolropic  transformation  at  768°C.  On  the  other  hand,  the 
crystal  lattice  of  austenite  and  of  pure  iron  at  1  000°  C.  is  quite 
different.  The  author,  after  a  brief  summary  of  the  theory  of 
crystal  investigations,  gives  the  results  of  investigations  on  a  con- 
siderable variety  of  qualities  of  iron  and  steel.  The  most  important 
results  are  summarised  as  follows  : — 

I. — Hull's  result  that  iron  at  ordinary  temperature  (a-iion) 
has  a  cube-centred  cubic  lattice  structure  is  verified. 


evolved  from  gas  producers.  Producers  working  under  similar 
conditions  as  regards  fuel  yet  vary  50  to  60  ]X'r  cent,  in  eflTiciency 
{i.e..  in  one  case  60  tons  of  f  u  1  as  compared  with  50  tons  in  the  other 
are  consumed  to  produce  the  same  amount  of  heat).  To  ensure 
scientific  control  of  combustion  continuous  records  of  the  amount 
of  COj  in  the  gases  are  necessary.  The  instrument  devised  by  the 
author  for  this  purpose  depends  on  a  novel  prin<iple.  The  presence 
of  any  material  capable  of  absorbing  moisture  inside  a  sealed 
porous  pot  will  give  rise  to  a  vacuum,  which  can  IjereadOy  registered 
by  a  manometer -tube  containing  coloured  Uquid.  Thus  by  intro* 
duoing  a  cartridge  of  calcium  chloride  we  can  record  the  amount  of 
moisture  present  in  the  air,  this  being  indicated  by  the  degree  of 
vacuum  produced.  The  COj  apparatus  similai'ly  consists  of  a 
closed  porous  pot  containing  a  few  granules  of  soda  lime.  A  certain 
definite  height  of  liquid  corresponds  with  a  given  percentage  of  CO.^ 
and  readings  accurate  to  within  J  per  cent,  can  be  readily  obtained. 
This  is  placed  in  the  atmosphere  which  it  is  desired  to  investigate. 

In  the  original  Paper  the  author  sho^vs  illustrations  of  apparatus 
based  on  this  principle.  The  estimation  of  COj  is  particularly  impor- 
tant in  connection  with  producer  furnaces,and  asecond  form  of  instru- 
ment  suitable  for  this  purpose  (the  W.R.  Producer  or  Water  Gas  CO.^ 
indicator)  is  also  illustrated.  It  is  believed  that  this  will  prove  very 
useful  as  a  check  on  water  gas  plants. 

The  Cleaning  of   Blast  Gases. 

Mr.  S.  H.  FoWLES's  Paper  on  this  subject  is  devoted  miinly  to  the 
performance  of  a  plant  erected  at  the  Palmers  Engineering  and 
Shipbuilding  Company's  works  in  the  early  years  of  the  war.     The 
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plant  was  in  opnration  within  18  months  and  ran  continuously  for 
another  18  months  with  20  to  30  per  cent,  overload.  Among  the 
reasons  for  advocating  the  cleaning  of  blast  furnace  gas  are  : — 
(1)  the  recovery  of  potash  ;  (2)  the  possible  development  of  an  addi- 
tional 3-4  miUion  li.p.  from  waste  blast  furnace  gases  in  this  country, 
'in  addition  to  reductions  in  coal  bills,  speeding  up  of  works,  and 
undertaking  much  of  the  work  at  present  done  by  coal-fu-ed  boilers  ; 
(3)  the  superseding  of  the  old  steam-driven  blowing  engines  and  the 
rendering  of  blowing  by  large  and  efficient  gas  engines  an  easy 
proposition  ;  (4)  the  fact  that  the  electrical  equipment  of  large 
works  could  be  done  on  a  larger  scale  and  at  lower  cost  than 
anticipated. 

The  Paper  is  di\dded  into  two  main  sections,  first  dealing  with  the 
contents  of  the  gas  and  methods  of  using  it  and  second  with  the 
Halberg-Beth  dry  gas-cleaning  plant.  On  an  average  about  one 
million  cub.  ft.  of  gas  per  hour  is  develojjed  from  blast  furnaces  and 
hitherto  the  whole  of  this  has  been  consumed  by  furnace  auxiliaries  ; 
much  coal  has  also  been  burned  for  steam-raising  for  the  blowers. 
Flue-gas  cleaning  was  hitherto  very  expensive.  In  an  analysis  of 
the  performance  of  the  gas-cleaning  plant  it  is  shown  that  the  net 
saving  per  week  through  fuel  saving  attained  £520.  The  hot  stove 
temperature  was  also  raised  from  800°  to  1  100°  F.  and  the  make  of 
pig  iron  increased  by  10  per  cent.  With  the  same  quantity  of  gas 
made  8  500  h.p.  extra  was  obtained,  which  will  be  increased  to 


12  000  H.p.  in  the  near  future.  The  power  supply  of  the  works, 
previoiLsly  purchased  and  amounting  to  88  000  kW-hrs.  per  day, 
is  now  produced  entirely  from  waste  gas  at  about  20  per  cent,  of 
the  original  cost  per  imit.  . 

The  next  section  of  the  Paper  deals  with  boiler  firing,  after  which 
the  gas-cleaning  plant  is  described.  Analysing  the  comparative 
methods  of  the  three  fortns  of  gas-cleaning  plants  available,  viz., 
the  wet  process,  the  dry  process  and  the  electrostatic  process,  the 
author  remarks  that  with  the  wet  process  boiler  firing  is  out  of 
the  question,  while  the  moistness  of  the  gas  would  mean  high°r 
maintenance  costs  for  engines.  The  electrostatic  cleaner  is  compara- 
tively new  and  so  far  power  costs  of  running  and  initial  costs  have 
been  high.  After  cleaning  the  gas  is  not  yet  in  a  sufficiently  clean 
state  to  be  used  for  engines  and  must  undergo  further  treatment, 
making  maintenance  costs  still  higher.  The  dry  process  is  neither 
a  "  dry  hot  "  nor  "  cold  wet  "  process,  but  stands  between  the 
two.  While  possessing  all  the  advantages  required  by  gas  engines, 
it  has  so  far  been  proved  to  be  free  from  the  drawbacks  of  the  two 
previous  types,  being  moderate  in  first  cost,  economical  to  maintain, 
easy  to  operate  and  flexible  in  respect  of  fmnace  operation.  It 
gives  a  clean  dry  gas  for  engines,  of  reasonable  temperature  for 
stoves  and  industrial  heating.  Moreover,  a  continuous  gas  supply 
is  maintained  if  the  fans  are  accidentally  stopped,  the  engines 
continuing  as  usual  without  interruption. 


L.ong   Distance   Wireless   Transmission, 


At  the  last  meeting  of  the  Wireless  Section  of  the  Institution  of 
Electricial  Engineers  a  discussion  on  "  Long  Distance  Wireless 
Transmission  "  was  opened  by  Mr.  C.  F.  Elwell  of  whose  remarks 
we  give  an  abstract  below. 

In  planning  a  radiotelegraphic  service  over  several  thousands  of 
miles  the  value  of  the  energy  required  in  the  receiving  aerial,  or  coil, 
in  order  to  op?ratp  satisfactorily  the  receiving  devices  must  first  be 
decided.  The  value  selected  must  be  obtainable  under  the  worst 
circumstances,  i.e.,  the  minimum  value  for  the  year,  which  at  night 
and  during  the  winter  will  be  exceeded.  Thus  tliroughout  a  whole 
year  between  Arlington  and  Darien  stations  a  minimum  audibility 
of  200  was  found,  whereas  signals  of  audibility  50  000  were  some- 
times obtained. 

Differences  op  Opinion. 

Some  difference  of  opinion  exists  as  to  this  value.  Dr.  L.  W. 
Austin  recommends  a  minimum  of  GxlO'^^W  for  all-the-year 
communication  near  Washington.  The  Nauen  station  produces 
signals  of  this  strength  in  American  receiving  aerials.  At  Bordeaux 
the  1  OOO-kW  arc  transmitter  and  250-metre  towers  produces  20  x 
10-10  w.  '  Prof.  Howe  has  indicated  400  x  10-"  W  as  a  suitable 
figure  for  good  receiving  conditions.  These  figures  represent  a  fair 
factor  of  safety  seeing  that  Prof.  Vallauri  in  1919,  at  Leghorn, 
measured  energies  of  from  0-1  x  10-'°  W  to  I  xIO'"  W. 

The  Essentials  of  a  Transmission  Formula. 
A  transmission  formula  enabling  the  engineer  to  sjiecif  y  the  amount 
of  power  required  at  the  transmitting  station  several  thousand  miles 
away  is  next  needed.     For  short  distances  (25  to  50  miles)  the  follow- 
ing formula  is  available : — 

IdBir 

h,I,= — (1) 

•   '    377A,.'  ^  ' 

where  /,  =current  in  transmitting  aerial  in  amperes;  /r=current  in  re- 
ceiving aerial  in  amperes  ;  7i,=effective  height  of  transmitting  aerial 
in  kilometres  ;  /ir=efEective  height  of  receiving  aerial  in  kilo- 
metres ;  X=wave-length  in  kilometres  ;  (Z=dLstance  in  kilometres  ; 
iJ=total  resistance  of  the  receiving  circuit  in  ohms. 

At  greater  distances  than  50  nides  the  magnetic  field  would  be 
less  than  that  given  by  this  formula,  on  account  of  the  absorption 
of  the  energy  of  the  wave  as  it  travels  along.  To  allow  for  this 
decrease,  a  factor  must  be  added  to  the  right-hand  term,  and  the 
formula  becomes 


kl. 


eO-0015(Z/v'X, 


"KdRlr     //sine 

which  is  known  as  the  Austin-Cohen  transmission  fori  aula.  Dr. 
PHiUer  has  adopted  0-0045 instead  of  0-0015  and  substituted  for  X  the 
term  X^-'.  Tlie  factor  y' (sin  6/8)  accoimts  for  the  Ciirvature  of 
the  earth,  in  that  0  is  the  angle  subtended  at  the  earth's  centre  by 
the  sector  representing  the  distance  between  the  two  stations.  For 
short  distances  this  factor  reduces  to  1.     The  factor  00015  is  some- 


times represented  by  the  letter,  alpha.  Other  values  of  a  have 
been  proposed.  In  the  Sommerfeld  theoretical  formula  the  ex- 
ponential factor  is  zO-OOlQd/  yx.  Dr.  Eccles  suggested  for  night 
transmission  a  value  of  a  of  0-0002. 

Various  Data. 

However,  neither  the  Austin-Cohen  nor  the  Fuller  formulse  can 
be  relied  upon  in  serious  design  work.  Prof.  Howe  has  calculated 
tables  purporting  to  give  the  jjower  required  at  the  transmitter  for 
various  distances  up  to  6  000  miles  in  order  to  give  the  necessary 
minimum  strength  of  signal.  Prof.  Vallauri  has  attempted  to 
calculate  the  value  of  hj,  for  Annapolis  and  obtained,  with  the 
Austin-Cohen  formula,  values  of  from  170  to  530,  and  with  the  Fuller 
formula  values  of  from  24  to  75.  The  real  value  of  /(,/>  for  Amiapolis 
is  known  to  be  about  30. 

Measurements  recently  made  on  board  the  "  Aldebaran,"  sent  out 
by  the  French  Minister  of  the  Jlarine  to  measure  the  strength  of 
signals  emitted  by  Nantes  and  Lyons  confirm  the  general  opinion 
that  the  Austin-Cohen  formula  is  not  reliable  for  distances  gieater 
than  2  200  miles. 

No  Reliable  Transaussion  Formula. 

Thus  there  is  no  reliable  transmission  formula  and  the  ti  me  seems  to 
be  ripe  for  a  new  determination  of  a.  A  single  term  will  probably 
not  cover  such  variables  as  transmi.ssion  over  land  and  sea.  Pos- 
sibly for  adl-\/\  we  shall  have  to  substitute  a  factor  of  the  form  of 
(ad-\-fid')IX",  where  d  represents  distance  over  sea,  and  d'  distance 
over  land.  Many  data  carefully  taken  in  all  parts  of  the  world  will  be 
needed  for  a  proper  determination  of  a  or  its  equivalent. 

Fortunately  the  apparatus  necessary  for  the  measurement  of  /, 
the  received  current,  is  not  expensive  High-power  continuous- 
wave  stations  are  numerous  and  one  may  commence  on  those  close 
at  hand,  leaving  the  measurement  of  the  smaller  /,  to  be  obtained 
from  American  stations  until  after  they  have  perfected  their  methods 
of  measurement.  The  Radio  Research  Board  might  be  induced  to 
co-ordinate  all  these  data. 

Standard  Methods  Necessary. 

A  standard  ijiefhod  of  carrying  out  the  measurements  might  be 
developed  and'printed  forms  distributed  to  those  desirous  of  obtain- 
ing data.  One  of  the  fijst  steps  wiU  be  for  the  owners  of  all  stations 
to  measure  the  effective  height  of  their  aerials.  It  is  possible 
that  the  measurement  of  the  value  of  li,I,  for  any  given  trans- 
mitting stations  wiU  become  as  common  in  the  future  as  the  measure- 
ment of  its  wave-length  is  to-day.  This  abihty  to  control  the  hj, 
of  any  given  station  may  furnish  means  of  control  of  the  abuse  of 
power. 

Some  Debatable  Aspects. 

It  is  possible  again,  that  no  formula  can  be  evolved  either  mathe- 
matically or  empirically,  because  there  is  no  reason  why  the  dis- 
tribution of  the  field  due  to  a  given  transmission  should  be  symme- 
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trical.  If  no  universal  transmission  fornuila  can  ]>c  cvolvfd  it  may 
bo  necessary  to  trace  jiolar  diagrams  nvoiinil  certain  wireless  centres, 
or  certain  countries,  not  only  by  means  o{  measurements  taken  close 
\ip  to  the  transmitting  station,  but  also  at  greater  distances.  It 
would  seem  by  no  means  certain  that  curves  would  retain  tlie  same 
shape,  as  the  distance  from  the  aerial  is  increased.  The  following 
debatable  aspects  of  the  question  arc  suggested  : — (1)  Mathematical 
treatment  ;  (2)  Alternative  methods  of  measuicnicnt  of  received 
field  strength;  (.3)  JUthods  of  determination  of  the  field  strength 
necessary  to  ensure  a  reliable  service ;  {i)  Ways  and  means  of  ob- 
taining and  co-ordi!iating  data  from  actual  )neasurcmcnts. 

The  Work  of  the  Radio-Research  Boabt). 
Commenting  on  Jlr.  Elwell's  opening.  Admiral  of  the  Fleet,  Sir 
Hknky  Jackson  said  that  the  Radio  Research  Board  was  co- 
ordinating the  results  of  radiations  measured  sinuiltaneously  at 
various  stations.  Before,  however,  this  could  be  projxrly  done  it 
would  b  ^  necessary  for  the  recording  arrangements  to  he  standaidi.sed. 
Th(^  lunnan  ear  was  not  an  acciu-ate  recording  instrument,  and  it 
would  therefore  be  better  if  the  quality  of  the  signal  strengths 
received  from  two  stations  simultaneously  emitting  radiation  was 
taken  a,<5  a  basis.  When  the  Austen -Cohen  formula  was  applied 
to  very  long  distances  there  was  one  factor  which  seemed  to  carry 
more  weight  than  it  should  do,  that  was  the  eJTcetive  height  of  the 
transmitting  aerial.  If  the  Heaviside  layer  was  not  perfectly  con- 
cave there  must  b:>  distortion,  and  it  was  therefore  %VTong  to  assume 
that  the  reflected  image  would  retain  its  exact  proportions.  A 
lengthy  series  of  sj'stematic  observations  such  as  the  author  pro- 
posed, even  if  they  only  led  to  negative  results,  would  be  useful. 

The  Occasionai,  Range. 

Mr.  Andrew  Gray  said  that  in  addition  to  the  continuous  range 
suggested  by  Mr.  ElwcU  a  useful  factor  was  the  occasional  range  at 
many  long  distance  stations  at  present.  This  range  could  be  im- 
proved by  improving  the  receiving  apparatus,  or,  in  other  words,  by 
U8ing*their  existing  powers  more  economically.  The  Marconi 
Company  had  been  Avorldng  in  this  direction  and  he  hoped  it  would 
be  possible  to  publish  s(jme  useful  information  b"fore  long. 

Capt.  H.  J.  RouNT)  said  that  reception  during  the  night  time  and 
in  the  winter  was  l)ecoming  more  troublesome.  At  this  time  of 
year  in  tlie  night  signals  measured  near  London  were  only  one-fifth 
or  one-sixth  of  the  average  of  the  strength  in  the  day  time,  while 
the  strength  of  the  atmosphei  ios  was  also  considerably  greater.  He 
suggest.cd  it  would  b?  better  to  measure  the  strength  of  the  signals 
in  some  unit  like  micro- volts  pt'r  met<T  of  vertical  aerial  rather  than 
in  watts,  and  the  maximum  voltage  given  by  the  atmospherics  could 
be  calculated  in  the  same  way. 

Prof.  C.  L.  FoRTEScuE  said  that  Duddell  and  Taylor  and  Austen 
had  shown  that  the  formula  given  by  Mr.  Elwell  approximated  to 
actual  conditions  over  short  distances,  but  for  long  distances  various 
allowances  had  to  be  made  and  there  was  a  vast  amount  of  evidence 
that  round  the  earth  there  was  a  sort  of  spherical  mirror  which  acted 
as  a  reflector. 

Ratio  between  Received  Signals  and  Atmospherics. 

Capt.  L.  B.  Turner  said  that  what  the  radio  engineer  wanted  was 
a  sufficiently  large  ratio  between  the  power  received  from  the  signals 
and  the  power  received  from  the  atmospherics.  With  the  present 
amplifying  arrangements  the  actual  power  received  was  not  im- 
portant, and  the  primary  power  was  therefore  almost  a  matter  of 
indifference.  For  this  reason  it  was  not  always  wise  to  select  the 
wave-length  which  gave  the  greatest  power  in  the  antenna.  As  the 
wave-length  increased  the  received  power  from  the  signals  also 
increased,  but  so  did  the  power  received  from  the  atmospherics. 

Prof.  E.  W.  JLuiCHANT  agreed  with  ('apt.  Turner's  point  of  view 
and  hoped  that  more  care  would  he  taken  to  state  what  the  aerial 
current  wa,s  in  particular  t^sts,  because^  he  felt  that  that  was  the 
controUing  factor.  The  best  method  for  measuring  received  currents 
must  also  be  determined.  The  telephone  was  not  a  very  accurate- 
method,  and  his  attempts  to  use  an  Einthovcn  galvanometer  in 
connection  with  valves  had  not  been  altogether  successful.  Co- 
operation between  experimenters  in  this  country  and  those  on  the 
other  side  of  the  Atlantic  was  necessary  so  that  a  really  systematic 
and  scientific  set  of  observations  could  be  obtained. 

Capt.  A.  H.  C.  Trench  said  that  the  Aust<'n-Cohen  formula  was 
sati-sfactory  up  to  certain  range,  and  above  that  range  the  FuUer 
formula  could  be  successfully  employed.  It  was  useless  to  search 
for  one  value  of  a  which  would  be  suitable  under  all  conditions. 

Some  Chelmsford  Bxperimexts. 
Mr.  P.  P.  EcKERSLEY  gave  a  detailed  account  of  the  results  ob- 
tained at  Chelmsford  in  receiving  signals  from  the  Marion  and  New 
Brmiswick  stations.  The  ratio  between  the  experimental  results 
and  those  given  by  the  Austen-Cohen  formula  in  the  first  case  was 
1>82  and  in  the  second  case  case  1-89.    This  coincidence  proved  that 


th(^  exponential  part  of  the  formula  was  coirect,  while  the  other 
factoi-  was  incorrect.  These  figures  seemed  to  jjoint  to  the  fact  that 
the  ell'ect  of  reflection  dcveloiX'd  giadually. 

Mr.  F.  C.  LuNNON  gave  some.details  of  the  apparatus  used  in  the 
test  described  by  Mr.  Eckcrsley.  A  closed  circuit  dummy  aerial 
was  employed  in  connection  with  a  variable  resistance,  so  that 
signals  received  in  it  were  of  the  same  strength  as  those  in  the 
real  aerial.  The  dummy  aerial  was  necessary  to  compare  the 
strength  of  the  two  sets  of  signal.  The  arrangement  also  prevented 
the  mixing  up  of  atmospherics  with  the  local  signals  which  had  Ijcen 
a  disadvantage  in  a  similar  method  used  by  the  Vallauri.  The  whole 
of  the  apparatus  had  been  put  into  a  sealed  box  so  that  any  direct 
effect  on  receiving  gear  was  reduced  to  a  negligible  amount. 

Standardisation  of  Received  Energy. 

Jlajor  A.  C.  Fuller  said  that  the  first  step  towards  improving 
present  conditions  was  to  standardise  the  energy  required  for  re- 
ception in  any  given  area.  This  involved  a  minumim  standard 
reception  efficiency.  Probably  the  chief  factors  were  amplification 
and  selectivity,  and  the  Ix^st  results  were  obtained  by  combining 
these  into  selective  amplification. 

Mr.  N.  Lee  said  that  what  was  wanted  was  jileiity  of  data  of  a 
reliable  kind.  Measurements  should  be  made  in  other  units  than 
watts.  The  great  objection  to  the  use  of  an  integrating  device,  such 
as  an  ammeter,  was  that  it  registered  the  atmospherics  as  wcU  as 
the  real  signals.  Better  results  could  be  obtained  by  comparing 
the  strength  of  the  signals  \vith  those  from  a  local  aerial  and  ad- 
justing the  local  E.M.P.  until  equahty  was  obtained. 

A  Criterion  op  Reasonableness. 

Prof.  G.  W.  O.  Howe  said  that  the  results  given  by  Mr.  Eckcrsley 
contradicted  Mr.  Elwell's  statement  that  he  (Prof.  Howe)  had  used 
an  enormous  factor  of  safety  in  suggesting  his  formula.  It  would 
be  interesting  to  know  what  Mr.  Elwell's  criterion  of  "reasonable- 
ness "  was,  if  he  did  not  think  the  figures  given  by  the  Austen-Cohen 
formula  were  more  imreasonable  to  them  at  the  present  time  than 
the  present  powers  used  across  the  Atlantic  would  have  appeared  to 
wireless  engineers  20  years  ago. 

The  C^hairman  (Prof.  W.  H.  Eccles,  F.R.S.)  said  three  different 
factors  were  included  in  the  exponential  part  of  the  Austen-Cohen 
formula,  and  that  being  so  it  was  remarkable  that  the  formula  was 
so  simple  and  so  reliable.  He  agreed  with  Mr.  Gray — a  factor  of  real 
importance  in  determining  the  value  of  a  service  was  the  average 
hours  per  day  that  it  could  be  worked, 

The  Need  for  Organisation. 
Mr.  J.  Mamlok  in  a  ^vritten  communication  said  the  obtaining  of 
reliable  quantitative  data  on  long  distance  radio  communication  was 
of  considerable  interest  from  the  point  of  view  of  our  knowledge  of 
the  atmosphere  and  of  the  electrical  phenomena  which  took  place 
in  it.  The  study  of  atmospherics,  which  was  undertaken  before  the 
discovery  of  wireless  telegraphy,  could  now  be  resumed  with  the 
advantage  of  being  able  to  use  modern  wireless  instruments  and 
plant.  The  estabUshment  of  a  general  mathematical  formula  for 
long-distance  transmission  seemed  to  be  impossible  in  view  of  the 
extreme  irregularities  of  such  transmission.  The  work  to  be  under- 
taken would,  therefore,  be  very  extensive  and  would  require  an 
elaborate  organisation  to  carry  out  observations  and  to  record  results 
over  a  jjcriod  of  years.  For  this  purpose  meteorological  stations 
would  appear  to  be  particularly  suitable,  and  the  results  obtained 
should  be  of  value  not  only  from  the  radio  telegraphic  but  from  the 
purely  scientific  point  of  view. 


Books  Received. 

[Copies  of  the  undermentioned  works  can  be  had  trom  Thb  Electrician    Office    pn 
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The     Shimizu-Wilson    Cloud-Conden- 
sation Apparatus. 


In  our  notice  of  Sir  Ernest  Butlierford's  lectures  on  "  Electricity 
and  Matter,"*  we  mentioned  that  IVIr.  TakeO  SniMiztr,  of  Japan,  at 
present  working  in  the  Cavendish  Laboratory,  had  devised  and 
demonstrated  a  modification  of  the  cloud-condensation  apparatus, 
which  Jlr.  C.  T.  R.  Wilson  first  brought  before  the  Royal  Society  in 
April,  1911.  This  modification,  constructed  like  the  original  Wilson 
apparatus  by  the  Cambridge  Scientific  Insti-ument  Company  (now 
Cambridge  &  Paul  Instrument  Company,  of  Grosvenor-place,  S.W.I), 
was  exhibited  at  the  recent  Royal  Society  Conversazione.  We  illus- 
trate this  novel,  practically  automatic  apparatus,  by  the  aid  of 
which  the  continuous  emission  of  a  and  (3  particles  can  conveniently 
be  watched,  and  the  tracks  of  the  particles  and  of  electrons,  liberated 
by  X-rays,  can  be  observed  and  photographed. 

MODIFIOATIONS  IN  OkIGIKAL  APPARATUS. 

In  its  principle  the  apparatus  is  as  simple  as  the  original  Wilson 
apparatus,  and  the  modifications  introduced  were  required  to 
permit  of  continuous  observations,  and  of  varying  the  experimental 
conditions.  Mr.  Wilson  used  a  single  expansion  and  considered  a 
very  sudden  expansion  essential,  for  which  purpose  he  connected  the 
space  under  the  moving  piston  to  another,  previously  evacuated  space. 
Mr.  Shimizu  found  that  the  sudden  expansion  is  not  necessary,  and 
that  he  can  make  the  phenomena  continuous  by  the  use  of  a  piston 
reciprocating  at  a  rate  adjustable  between  50  and  200  periods  per 
minute.  The  chamber,  .5.5  mm.  in  diameter,  seen  at  K  on  the  photo- 
graphs, Eigs.  1  and  2,  at  the  top  of  the  pump,  is  covered  by  a  glass 
plate.  The  experimenter  stands  in  front  of  the  pump  (Pig.  1)  which 
he  may  drive  with  the  aid  of  either  the  hand  wheel,  B,  or  an  electric 
motor.  The  crank,  A,  drives  the  upright  connecting  rod,  C,  which 
in  its  turn  actuates  the  horizontal  connecting  rod,  D,  the  end  of  D 
slides  in  a  sleeve,  E,  which  rocks  free  in  the  piece,  F,  itself  adjust- 
able in  the  horizontal  direction  by  means  of  the  screw,  0.  This 
adjustment  of  F  alters  the  length  of  the  stroke  given  to  the  piston 
rod,  H,  which  is  cormeoted  with  the  middle  of  D.  The  expansion 
ratio  of  the  stroke  can,  by  these  means,  be  varied  while  the 
instrument   is   in   operation. 

A  similar  adjustment  is  required  for  the  period  during  which  the 
electrostatic  field  of  the  apparatus  is  kept  Hve.  If  there  were  no 
field  the  ionic  nuclei  of  a  cloud,  formed  during  an  expansion,  would 
not  have  time  to  dissipate  during  the  subsequent  compression  stroke, 
and  patchy  clouds  would  settle  on  the  glass,  as  could  be  seen  during 
the  demonstration. 


Fig.   1. 

The  field  is  vertical ;  a  film  of  gelatin,  rendered  conducting,  on  the 
inside  of  the  glass  plate  of  the  condensation  chamber,  serves  as  the 
negative  electrode,  and  the  jiiston  as  positive  electrode.  The 
commutator,  L,  which  turns  with  the  crank.  A,  discharges  this 
condenser  system  just  before  the  moment  of  the  cloud  formation, 
and  this  discharge  period  can  be  varied,  similarly  as  the  stroke  of  the 
piston,  by  adjusting  the  contact  brush,  Q,  which  traverses  the 
commutator,  L.  The  lead  segments,  M  and  N,  which  are  bolted  to 
the  disc  carrying  the  commutator,  form  an  adjustable  sliutter  for 
the  admission  of  X-rays  at  the  proper  intervals  when  X-ipy  experi- 
ments are  to  be  made.  _ 

*  The  Eleoteioia.v,  April  1.5,  1921,  p.  457. 


PHOTOG.iAPHrNG   THE   RayS. 

The  radio-active  substance  is  introduced  into  the  chamber 
through  the  small  tube  0  (Fig.  1).  From  the  speck  of  radium  salt, 
a  rays,  formed  of  minute  water  globules,  are  then  seen  to  be 
emitted  irregularly  in  all  directions  ;  the  rays  remain  distinct  for  a 
sufiiciently  long  period  to  be  photographed,  when  a  strong  illumina- 
tion is  used.  A  horizontal  jjarallel  beam  of  light,  entering  through 
the  screen,  B,  passes  right  through  the  chamber ;  for  ordinary 
observation  a  small  point-o-Utelamp  is  supplied.  As  the  diameter  of 
the  chamber  is  only  .55  mm.,  the  full  length  of  a-ray  tracks  in  air 
carr  not  be  observed.  But  the  length  of  track  is  quite  sufficient  to 
show  that  the  tracks  are  generally  straight  lines,  but  may  be  kinked 


Fig.   2.  • 

and  mark  small  or  large  deflections,  if  the  particle  should  collide 
with  a  molecule.  Regularity  as  to  the  direction  is  not  to  be  expected 
since  the  emission  of  particles  in  any  particular  direction  seems  only 
to  be  subject  to  the  law  of  chance ;  the  experiments  by  Geiger, 
bearing  upon  his  point,  were  referred  to  in  our  accoimt  of  Sir  |E. 
Rutherford's  lectures  mentioned.  In  the  Shimizu  apparatus  the 
velocity  of  the  «-rays  can  be  reduced  by  interposing  a  mica  screen. 
A  small  screen  can  also  be  placed  on  the  piston  to  cut  off  the  «-rays, 
except  at  the  moment  of  greatest  expansion.  To  render  the  tracks 
more  visible,  the  surface  of  the  piston  is  covered  with  a  rather  thick 
layer  of  gelatin,  containing  10  per  cent,  of  Indian  ink ;  the  black 
gives  a  good  background  for  the  rays.  When  the  apparatus  is 
started  in  the  first  instance  any  dast  originally  present  in  the  air  of 
the  chamber  is  deposited  by  a  few  expansions  and  caught  by  the 
gelatin.  Leakage  must  carefully  be  avoided,  of  course,  as  any 
eddy  currents  would  destroy  the  tracks.  Mi-.  Shimizu  has  taken 
many  stereoscopic  pictures  on  kinematograph  films,  and  the  Cam- 
bridge &  Paul  Instrument  Company  hope  soon  to  put  also  a  suitable 
stereoscopic  camera  on  the  market  as  an  accessory  to  the  expansion 
apparatus. 


Automatic  Hydro-Electric  Stations.* 

B>     T.    A.    E.    BELT. 

The  article  describes  an  automatic  station  and  a  remotely  con- 
trolled station  which  have  been  in  service  for  some  time,  and  a 
third  system  of  stations  soon  to  be  installed.  Two  years  of  opera- 
tion of  the  Iowa  Railway  &  Light  Company's  automatic  station 
has  shown  that  the  cost  of  inspection  and  maintenance  is  a  fraction 
of  1  per  cent,  of  the  fixed  charges. 

3XPERIEN0E   WITH   lOWA   PlANT. 

The  automatic  hydro-electric  generating  station  of  the  Iowa 
Railway  &,  Light  Company  at  Cedar  Rapids,  Iowa,  was  put  into 
operation  in  1917.  The  generating  equipment  consists  of  three 
400-kw.,  0-8-power-factor,  two-phase,  60  revs,  per  min.,  2.300-volt 
vertical,  waterwheel-driven  synchronous  generators,  which  tie  into  a 
system  having  20  000-k.v.a.  in  steam  turbo-generators  at  the  main 
station. 

Water  for  driving  the  generators  is  obtained  from  the  Cedar 
River.  The  automatic  station,  which  is  connected  to  the  steam 
station  by  two  single-phase,  concentric,  600  000-circ.  mil.  cables, 
3  000  ft.  in  length,  feeds  its  output  into  the  steam-station  bus, 
from  which  distribution  is  made.  A  motor-operated"  wicket  gate, 
for  each  waterwheel,  is  controlled  by  a  contact-making  ammeter 

"■  Abstract  ot  an  article  in  tlie  "'  Electrical  World." 


June  10,  1921. 


THE  ELECTRICIAN. 


721 


legulating  tlio  gonorator  load.  'I'lic  gciunfttors  liavo  imlividual 
lloat  switches  set  to  close  their  contacts  at  slightly  dilVeront  water 
levels,  and  are  stai'tod  iu  the  same  sequence  as  that  in  which  the 
individual  tloat-switch  contacts  close.  \\'hen  the  water  level  falls 
the  generators  ai-c  closed  down  in  the  reverse  order  from  their 
starting.  In  the  steam  generating  station  aro  control  switches, 
wired  in  parallel  with  the  lioat-switeli  contaits  through  pilot  wires  ; 
thus  the  starting  of  any  automatically  controlled  unit  is  independent 
of  the  height  of  the  water  iu  tlio  forebay.  Ccnerators  may  be 
closed  down  by  opening  control  switches,  and  cannot  be  restarted 
until  such  switches  arc  again  closed. 

Pilot  wires  carrying  the  secondary  current  of  current  transformers 
comiected  in  the  individual  generator  leads  aro  run  from  the  auto- 
matic generating  station  to  the  steam-operated  station,  so  that 
the  load  on  each  generator  is  indicated  at  the  steam  plant.  Ex- 
perience has  proved  that  these  pilot  wires  are  not  necessary  and 
could  have  been  omitted  without  decreasing  the  reliability  of 
operation  of  the  automatic  station.  Kxcitation  for  the  generators 
is  obtained  from  either  one  of  two  induction-motor-driven  exciter 
sets.  Each  exciter,  which  has  sufficient  capacity  for  supplying 
three  generators,  is  rated  100  kw.,  at  125  volts,  and  is  driven  by  a 
2,300-volt,  two-phase,  1,200-revs.  per  min.  squiiTcl-cage  induction 
motor. 

The  plant  has  produced  over  6,000,000  kw.-hr.  with  a  total  cost 
of  inspection  and  maintenance  amounting  only  to  a  small  fraction 
of  1  per  cent,  of  the  fixed  charges.  Thus  the  cost  of  the  power 
delivered  is  determined  only  by  the  tixed  charges. 

The  correct  sequence  of  operations  in  the  starting  of  the  plant 
is  obtained  by  segments  on  the  drum  of  a  motor-driven  controller. 
The  closing  of  the  float-switch  contacts  or  the  control  switch  in 
the  steam  plant  starts  the  motor  which  drives  the  drum  controller. 
The  first  .segment  of  the  controller  to  make  contact  causes  a  con- 
tactor to  close,  which  throws  full  voltage  on  the  induction  motor 
of  one  of  the  exciter  sets.  In  t«  o  or  three  seconds  the  induction 
motor  comes  to  speed,  taking  only  about  six  times  normal  current, 
and  the  exciter  builds  up  to  125  volts. 

Another  segment  of  the  drum  controller  then  causes  the  motor- 
operated  waterwheel  gate  to  open  sufficiently  to  drive  the  water- 
W'heel  and  generator  at  70  revs.  ])ermin.,correspondmg  to  70  cycles. 
The  controller  then  stops  until  the  generator  comes  to  a  speed  of 
55  revs,  per  min.,  when  the  closing  of  a  centrifugal  switch,  mounted 
on  the  shaft  of  the  generator,  starts  the  controller  motor  again. 
The  generator,  without  field  excitation,  is  connected  to  the  bus, 
in  series  with  a  reactance,  which  ])rt  vents  an  excessive  flow  of 
current,  its  speed  being  about  60  revs,  per  min.  The  drum  con- 
troller next  causes  the  field  of  the  generator  to  be  excited  at  a  low 
value,  enabling  the  generator  to  pull  into  synchronism.  Ultimately 
the  field  of  the  generator  is  strengthened  to  normal  value.  The 
reactance  in  the  generator  leads  is  then  short-circuited  and  the 
controller  motor  is  stopped,  leaving  the  controller  in  the  full  nmning 
position.  A  contact-making  ammeter  coimected  to  a  current 
transformer  in  the  generator  leads  controls  the  wicket  gate,  which 
opens  until  the  generator  delivers  full-load  current. 

The  generator  operates  v^-ith  a  constant  excitation,  the  value  of 
which  is  adjusted  for  normal  load.  When  the  water  level  is  low 
and  normal  load  cannot  be  carried  with  full  gate  opening,  the 
over-excitation  of  the  generator  takes  care  of  part  of  the  lagging 
current  of  the  system. 

Starting  the  Generatoks. 

Each' generator  requires  for  starting  only  39  sec.  from  the  time 
the  waterwheel  gate  begins  to  open  until  the  generator  is  con- 
nected  to  the  bus  and  the  starting  reactance  short-circuited. 
Within  45  sec.  from  the  first  operation  the  generator  carries  full 
load.  No  mechanical  jar  is  perceptible,  and  when  the  generator 
pulls  into  step  with  weak  field  excitation  serious  current  surges  are 
not  experienced. 

When  the  water  is  low  the  contacts  of  the  float  switch  open, 
causing  the  contactors  in  the  generator  leads  to  drop  out  and  dis- 
connect the  generator  from  the  bus.  The  gate  motor  then  closes 
the  wicket  gate  and  returns  the  controller  to  the  ofl^  position,  thus 
closing  down  the  generator  and  the  waterwheel.  The  unit  may 
also  be  dosed 'do«n  by  opening  a  control  switch  in  the  steam 
station.  In  case  of  over-heating  of  the  bearings,  temperature 
relaj-s  dose  down  the  vniit  in  trouble.  Speeds  and  voltage  of  the 
generators  are  determined  bj'  the  frequency  and  voltage  of  the  steam 
station. 

The  i-emotely-controlled  hydro-electric  generating  station  was 
installed  about  six  months  ago  by  the  Ontario  Power  Company. 
The  generator  equipment  consists  of  one  500-k.v.a.,  11,500-volt. 
50-cyde,  three-pliase  generator  directly  connected  to  a  Pelton 
water-wheel.  The  new  plant  uses  the  entire  flow  of  the  stream, 
and  provision  is  made  to  bj'-pass  water  around  the  water-wheel 


whoa  it  is  not  running.  Pilot  wires  regulate  the  opening"  of  the 
motor-operated  needle  valves  and  the  operator  in  the  main  station 
has  complete  control  over  tho  load. 

Details  of^the  Contbol  Scheme. 

Two  small  transiormers  which  aro  connected  to  the  bus  in  tho 
control  station  step  up  tho  potential  from  220  volts  to  2,300  volts 
for  transmission  to  tho  automatic  plant,  where  it  is  again  stepped 
down  'to  220  volts  to  operate  the  by-pass  and  needle  valve  motors. 
The  three  limit  switches  aro  used.  Tho  control  switch  used  to 
start  the  automatic  plant  energises  a  relay  operating  tho  by- 
pass motor  in  the  correct  direction  to  close  tho  valve.  Wlien 
the  by-pass  valve  is  partly  closed '  another  limit  switch  makes 
contact,  closing  a  circuit  whicli  controls  tho  motor,  driving  a  limit 
switch  and  its  needle  valve,  which  controls  admission  of  water  to 
the  water-wheel.  Before  the  by-pass  valve  comj)lctely  doses  the 
first  needle  valve  begins  to  open,  and  before  the  first  needle  valve 
completely  opens  the  second  needle  v&lve  begins  to  open  The 
reverse  operation  is  obtained  during  the  closing  down  period. 

In  the  original  article  the  author  describes  in  detail  the  operation 
of  this  automatic  system,  involving  the  use  of  limit  s\vitches, 
centrifugal  switches,  contactors,  voltage  regulators,  &c.,  which 
play  a  part  in  tho  sequence  of  operations  in  starting  up.  Pre- 
cautions are  also  taken  against  short  circuits  or  over-voltage^  by 
the  aid  of  contact-making  voltmeters  inserting  suitable  resistances. 
Thermostat  relays  installed  in  the  bearings  cause  the  station  to 
close  down  in  the  event  of  over-heating. 

In  a  proposed  automatic  system,  soon  to  be  installed,  several 
low-head  water-power  plants  will  be  operated.  Only  one  plant, 
containing  one  240-k.v.a.,  120-revs.  per  min.,  2,400-volt,  three- 
phase,  60-cycle  generator,  with  a  transformer  bank  to  step  the 
potential  up  to  22,000  volts,  is  to  be  in-stalled  at  the  present  time. 

The  automatic  station  will  tie  into  the  transmission  system, 
which  is  fed  by  two  150-k.v.a.  steam-driven  generators.  The 
steam  station  wiU  be  operated  at  all  times,  but  when  the  system 
load  demands  a  greater  generating  capacity  the  hydro-electric 
plant  will  automatically  start. 

In  the  Original  article  the  author  also  describes  the  proposed 
method  of  operation  for  this  station.  Tho  methods  are  similar  in 
principle  to  those  outlined  above. 


The  Manufacture  of  the  Fellows 
Magneto. 


The  magneto  industry  in  this  country  is  interesting  from  the 
fact  that  it  was  practically  non-existent  before  the  war,  and  was 
developed  with  great  rapidity  to  meet  the  national  requirements. 
Among  the  firms  which  became  prominent  in  this  way  was  the 
Fellows  Magneto  Compant,  whose  works  we  had  an  opportunity 
of  inspecting  recently.  They  are  situated  at  Park  Royal  and  are 
equipped  on  modern  lines  with  automatic  and  semi-automatic 
machine  tools.  Extensions  are  also  being  equipped  so  that  the 
Company  will  be  in  a  position  to  deal  \vith  a  very  large  output. 

The  electrical  part  of  the  work  is  chiefly  confined  to  tho  armature 
shop.  Here  we  saw  the  armature  in  its  various  stages  of  construc- 
tion.    The  core  is  first  insulated  with  impregnated  silk.     It  is  then 

wound  with  the  primary  and 
secondary  windings,  the  two 
being  joined  internally.  Hand- 
worked machines  are  used  for 
tliis  purpose  as  it  is  found  that 
hand  work  results  in  far  fewer 
faults  than  when  the  machines 
are  power  diiven.  The  indi- 
vidual layeis  of  the  winding 
are  insulated  from  one  another 
by  silk  and  paper  alternately, 
and  the  outer  (secondary)  winding  is  finished  off  with  linen  and 
varnished,  giving  the  appearance  seen  in  Fig.  1. 

Mechanical  Assembly. 
The  mechanical  assembling  is  then  taken  in  hand  so  that  the 
armature  is  made  complete  with  sUp-ring  and  bearings,  as  shown 
in  Fig.  2.  The  neccssarj'  condenser  is  fitted  inside  the  righthand- 
end,  near  the  winduig,  and  is  made  up  of  mica  and  tinfoU.  The 
finished  condenser  is  tested  by  applying  a  steady  pressure  of  440  V 
across  the  terminals.  If  it  appears  to  be  sound,  it  is  then  placed  in 
parallel  with  a  220  V  circuit  which  is  being  interrupted.  The 
armatmre  as  a  whole  is  tested  by  passing  an  interrupted  current 
through  the  primary  and  noting  whether  a  9-mm.  spark  discharge 


Fig.  1. — Wound  Abmatuee 
Coke. 
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is  obtained  from  the  secondary.  As  an  8-mm.  spark  is  the  most 
that  such  an  armature  is  intended  to  give,  a  9-mm.  gap  provides 
an  ample  test. 

The  body  of  the  magneto  is  made  of  akiminium,  and  this  is  cast 
round  the  soft-iron  pole  pieces.  The  body  is  machined  by  special 
tools,  so  that  it  can  be  readily  fitted  with  the  permanent  magnets 
and  the  parts  carrying  the^bearings,  &c. 

The  Coktact-eefakeb. 
JiThe   most  deUcate  part  of  the  magneto  is  the  contact-breaker, 
which  is'operated  by  a  cam  so  as  to  open  the  primary  circuit  at  the 
required'  moment.     This  takes  place  twice  for  every  revolution  of 


brush  which  sweeps  over  the  distributor  and  would  eventuaUy 
become  a  short  circuit  between  the  various  sparking  plugs. 

Ball  bearings  are  used  throughout,  and  in  some  of  the  types 
automatic  lubrication  is  used  which  lasts  for  several  years  without 
attention.  The  methocf  adopted  is  that  of  using  a  seini-sohd  lubri- 
cant in  a  chamber  adjacent  to  the  ball  races,  so  that  there  is  a 
gradual  flow  into  the  latter.  This  is  a  great  advantage  because 
many  drivers  lubricate  too  much  and  some  lubricate  insufficiently. 
Testing  Arrangements. 

The  finished  magnetos  pass  through  the  testing-room,  where 
each  is  given  an  8-hours  run  at  the  maximum  speed,  followed  by  a 


Fig.  2.— Armature  Complete  with  Slip  Ring 
AND  Bearings. 


Fig.  3. — Complete  Magneto,  Showing 
Interrupter  ExposiId 

the  armature.  The  mechanism  is  carried  by  the  end  of  the  armature 
spindle  and  can  be  easily  inspected,  as  seen  in  Fig.  3.  The  high- 
tension  distributor  is  run  by  toothed  geaiing  from  the  same  end  of 
the  sjiindle. 

For  the  distributor  a  rubber  compound  is  used.  The  material 
is  moulded  into  the  required  shape,  the  necessary  number  of  metal 
insets  for  the  high-tension  circuits  being  previously  fixed  in  the 
mould.  The  Company  have  a  special  moulding  department  for  this 
purpose  and  are  therefore  independent  of  outside  supplies.  The 
interior  of  the  distributor  is  turned  up  by  means  ofdiamond  tools, 
as  it  is  not  possible  to  turn  a  sufficiently  smooth  suitace  of  the 
insulating  material  between  the  insets  if  ordinary  steel  tools  are 
employed.  It  is  necessary  that  the  quality  of  this  surface  should  be 
good,  for  othei-wise  a  deposit  of  carbon  would  form  from  the  carbo  n 


liG.  4 — A  View  in  ihe  La- he  Shop. 

run  for  two  hours  at  the  lowest  speed  that  is  required  in  practice. 
No  magneto  is  allowed  to  leave  the  factory  unless  the  sparking  is 
satisfactory  under  both  these  conditions. 

The  tjrpes  of  magneto  most  commonly  required  are  those  for 
four  and  six-cyUnder  engines,  but  the  Company  have  now  developed 
a  miniature  type  for  use  on  motor  bicycles.  It  is  remarkably 
compact  and  Kght. 

An  idea  of  the  equipment  of  the  works  vdU  be  gathered  from  I^g.  4, 
showing  part  of  the  lathe  shop.  Many  special  tools  are  in  use, 
including  special  plant  for  gear  cutting.  Further,  there  is  a  well- 
equipped  tool  shop  where  the  necessary  tools  and  jigs  are  made  to 
ensure  precision  in  the  finished  products.  Thus  it  will  be  seen  that 
the  Company  is  excellently  equipped  for  manufacturing  in  large 
quantities  magnetos  of  a  high  quality. 


Radio   Apparatus    for    the    Mercantile    Service. 


During  the  war  vast  strides  were  made  in  the  progress  of  radio 
telegi-aphy.  It  is  not  surprising,  therefore  to  find  a  number  of 
these  developments  finding  their  way  into  peace  time  wireless.  The 
installations  of  Messrs.  R.  M.  Radio,  Ltd.,  embody  many  of  such 
improvements  as  are  best  suited  to  the  service  of  the  mercantile 
marine,  the  main  aim  of  their  designer  being  to  make  the  parts 
of  the  apparatus  readily  accessible,  and  to  give  sjnaU  bulk  combined 
with  efficiency  and  easy  manipulation. 

Three  separate  types  of  apparatus  have  been  adopted  :  the 
1^-kW,  i-kW  and  J-kW  spark  sets.  The  li-kW  and  i  kW  installa- 
tions closely  resemble  each  other  in  electrical  design  and  differ 
chiefly  in  dimensions  and  external  appsarance.  In  order  to  explain 
the  system  adopted  more  fully,  a  description  of  the  IJ-kW  installa- 
tion will  therefore  suffice. 

IJ-kW  Spark  Installation. 
This  set  wiU  give  a  normal  range  of  transmission  by  day  of  500 
miles  over  open  water.     The  main  transmitter,  with  the  exception  of 
the  signalling  key,  is  contained  within  a  cabinet  of  poUshed  mahogany 


teak  or  other  suitable  hard  wood  of  substantial  construction  and 
measuring  5  ft.  in  height,  3  ft.  6  in.  in  -(ndth,  and  2  ft.  front  to  back. 
The  lower  portion,  which  contains  the  motor,  automatic  starter, 
transformer  and  primary  oscillating  circuit,  is  made  with  double 
walls  and  front,  lined  with  cork  dust  to  deaden  the  soimd  of  the 
spark.  The  upp?r  portion  comprises  the  controlling  switchboard 
and  the  loading-coil  cabinet  which  contains  the  secondary  oscillating 
circuit  with  the  loading  coils,  wave-changing  switches,  send-and- 
receive  switches,  &c.  {see  Fig.  1). 

A  notable  feature  of  the  set  is  the  p;dal  controlling  the  sending 
and  receiving  switches  whereby  the  operator  can  start  the  motor 
alternator  and  change  over  from  reception  to  transmission  merely 
by  depressing  the  pedal,  lea\nng  liis  hands  free  for  operating.  Upon 
releasing  the  pedal  the  motor  alternator  is  stopjied,  and  the  receiver 
connected  with  the  aerial  in  place  of  the  transmitter. 
Motor  Alternator. 

The  motor  alternator  comprises  a  2-kW  motor  riuming  off  the 
ship's  maias,  and  an  alternator  giving  an  output  of  IJ-kW  at  100  V, 
with  a  frequency  of  350  cycles  at  a  spaed  of  2  300  revs,  per  min. 
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The  disihaigcr  is  of  the  synchronous  rotary  spark-gap  type, 
mounted  on  one  end  of  the  motor  alternator.  Tlie  construction 
of  this  apparatus  is  no^•el,  the  usual  practice  of  having  a  rotating 
star  wheel  and  two  fi.xcd  electrodes  being  reversed  {see  Fig.  2).  The 
fixed  electrodes  comprise  the  two  halves  of  a  crown  with  inward 
pointing  projections,  while  the  rotating  portion  consists  of  a  pair 
of  electrodes  placed  diametrically  and  connected  together,  which 
cause  discharges  from  successive  pairs  of  the  ti.xed  projections.     One 
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1.',-k\V  Spark  Set. 


advantage  of  this  arrange  ment  is  the  efficient  cooling  of  the  electrodes 
which  have  the  heaviest  work,  they  b?ing  in  this  case  the  rotating 
element.  Provision  is  made  for  setting  the  phase  by  rotating  the 
fixed  cro\vn,  and  the  gap  length  can  b-  adjiLsted  by  screwing  the 
rotating  electrodes  in  or  out. 

Primary  Oscillating  Cikcuit. 
The  primary  oscillating  circuit  including  the  condensers  and  the 
jigger  primary,  together  with  the  transformer,  are  all  mounted  upon 


The  coupling  b.'twecn  the  primary  and  secondary  oscillating 
eirc\iits  is  adjustable  by  a  controlling  handle  which  varies  tho  angle 
between  the  jjrimar y  and  secondary  of  the  jigger. 

The  controlling  switchboard  carrifs  direct-erurcnt  andalternating- 
currcnt  arrrnrcters  to  indicat*'  simultaneoirsly  the  input  and  output 
of  the  motor-  alternator,  and  a  voltmeter  with  change-over  switch 
by  which  either  the  dir-ect-curr-ent  or  altcrnating-curri  nl  voltage  may 
be  read  as  desired. 


.  u>«rRMu^t«r 


Imc.   :i. — \'ri;\v   OK   l-k\V  EMi;r;i;r-;>.cv   oiauk  Si.t. 

Field  regulating  rheostats  are  also  provided  whereby  the  speed, 
and  consequently  the  spark  frequency,  may  bo  varied  over  a  com- 
paratively  wide  range,  and  the  power  of  the  transmitter  reduced  to  a 
minimurii  to  avoid  rmnecessary  -'jamming"^  when  approaching 
port  or  signalhng  at  short  distances.  A  double-pole  change-over 
switch  enables  the  op.^rator  to  connect  the  transmitter  with  either 
the  main  alt<-rnator  or  the  emergency  set  as  may  be  desired. 

The  wave-changing  switches  are  opjrat^-d  by  a  handle  projecting 
from  the  loading-coil  cabinet,  within  easy  reach  of  the  operator's 
hand,  provision  being  made  to  transmit  on  four  diiferent  wave-lengths, 
namely  »)(),  4.")0,  (iOO  ■"id  800  m-tr^s. 


Fio.  2. — SrrowTcxo  CossTEncTiON  of  Discharger. 


a  platform  supported  by  the  motor  alternator  and  discharger 
housing,  so  that  the  whole  may  be  readily  slid  forward  for  examina- 
tion or  adjustment. 


I'h 


L     AriKANi:KMF.NT  OF  Nkw  TRrorjr-;  V'Ar.vt:. 


PECEivrNG  Equipment. 
The  receiver  comprises  a  tuner  of  compact 
design  in  polished  mahogany  or  teak  case  with 
ebonite  panel  and  having  an  aerial-timing  in- 
ductance and  variable  condenser  inductively 
coupled  to  a  closed  circuit,  also  provided  with  vari- 
able inductance  and  capacity.  The  coupling  be- 
tween the  aerial  and  closed  circuit  is  adjustable. 
A  double-pole  switch  enables  the  opsrator  to  change  over  from  a 
comparatively  untuned  condition  when  ■'  hstening-in  '  to  a  highly 
tuned  condition  when  recei\-ing  individual  messages.     A  high-note 
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shunted  buzzer  is  provided  for  testing  the  receiving  circuits.  The 
tuner  is  readily  removable,  arid  can  be  used  as  a  wave-meter,  either 
with  or  without  buzzer. 

Triode  Valve  Detector. 

A  triode  valve  of  an  entirely  new  design  is  employed,  which  is  of 
great  sensitiveness  and  robust  construction.  The  general  shape  and 
construction  can  be  seen  from  the  illustration,  Fig.  4.  The  anode 
and  grid  electrodes  are  made  in  the  form  of  hollow  hemispheres 
supported  so  that  they  are  concentric  with  each  other,  and  are 
constructed  of  nickel.  The  filament  is  made  of  2-4  mils  pure  drawn 
tungsten  wire  bowed  into  the  form  of  a  semi  circle,  and  concentric 
with  the  other  two  electrodes.  The  bulb  is  so  exhausted  that  there 
is  a  shght  trace  of  gas  left,  and  in  such  a  manner  that  this  triode 
may  be  said  to  fimction  as  a  soft  valve. 

When  used  as  a  detector  in  conjunction  with  a  receiver  there  is  a 
total  absence  of  the  usual  parasitic  and  microphonic  noises,  neither 
does  the  triode  tend  to  produce  noises  due  to  alternating  currents 
by  induction.  These  faults  are  generally  experienced  with  the  usual 
well-known  type  ofjFrench  valve.  The  characteristic  curves  are 
of  the  general  type  where  a  triode  of  a  soft  tendency  is  employed. 


clipped  on  to  the  connecting  tubes  above  the  rotary  discharger 
housing  when  required. 

The  emergency  apparatus  for  the  J-kW  installation  consists 
of  an  accumulator  battery  capable  of  running  the  main  equipment 
for  six  hours  at  full  power,  together  with  a  suitable  charging  board. 

Where  a  range  of  100  miles  or  so  is  all  that  is  desired  the 
^-kW  set  illustrated  in  Kg.  3  will  do  all  that  is  necessary. 
The  range  of  transmission  obtainable  varies  according  to  the 
size  of  the  aerial  which  it  is  possible  to  rig  on  the  vessel,  from  about 
20  miles  in  the  case  of  a  small  motor  launch  to  about  150  miles  in 
the  case  of  a  large  yacht  or  coasting  vessel. 

~  Teansmttting  Appabatus. 

The  transmitter  is  contained  in  a  cabinet  of  pohshed  teak,  ma- 
hogany or  other  suitable  hard  wood  and  measures  approximately 
22  in.  in  height,  9^  in.  in  width  and  9J  in.  front  to  back.  The  lower 
half  of  the  front  opens  downward  and  forms  a  convenient  flap  for 
writing  on  ;  the  top  half  is  provided  with  a  small  door  carr3ang  the 
aerial  ammeter  and  opening  to  allow  of  tuning  on  the  jigger  second- 
ary coils  ;  the  top,  which  carries  a  heavily  insulated  leading-in  bush 
and  socket,  is  hinged  to  open  as  a  lid  to  aUow  of  adjustment  of  the 


DOTTED   LINES   INDICATE  CONNECTIONS 
BETWEEN   UNITS 


A.C. LEADS  TO 


TRANSMITTER 


AERIAL 


RADIATION  AMM^^^^rH  TE^' 


fit 


ALTER- 


LEADS    /  2«3  ARE  LEAD- 
COVERED  CABLE 


LEADS  MARKED  6  8.7 
ARE  1/22  BRAIDED 


TERMi?  FOR  ENCLOSED-^ ^ 

TYPE ^CR-tSTAL         >_     »  ,- n  ,  .  , 


-^  EARTH 


LEADS  MARKED  ■*  StS  ARE  OF 
S  AMP.  FLEX 


Low  Tension  Circuits,  '  Transmitter,  Receiver, 

Fig.  5. — Connections  of  Messrs.  R.  M.  Radio,  Ltd.,  Ship  Apparatus. 


[An  alternative  crystal  detector  is  provided  for  use  in^case  of 
emergency  or  at  the  choice  of  the  operator.  This  consists  of  a 
revolving  drum  carrying  eight  pairs  of  crystals  mounted  in  small 
ebonite  cartridges.  Botation  of  the  dium  brings  the  cartridges 
successively  into  action  so  that  an  insensitive  crystal  can  be  changed 
in  an  instant. 

Emergency  Set. 

The  emergency  set  comprises  a  24-V  accumulator  battery  of 
sufficient  output  to  drive  a  small  motor  alternator  for  six  hours  on 
a  continuous  signalling  load.  The  battery  is  made  up  in  6-V  units 
as  it  is  found  convenient  to  use  the  same  sized  ceUs  lor  both  the 
emergency  battery  and  the  fUament  batteries  for  the  valves.  A 
specially  designed  charging  board  ensuies  that  each  unit^^shaU  be 
used  in  rotation  to  avoid  danger  of  deterioration. 

^The  motor  alternator  for  this  emergency  set  consists  of  a  i-H.P. 
direct-current  motor  direct  coupled  to  an  alternator  giving  an  output 
of  \  kW  at  a  suitable  frequency  for  operating  the  primary  oscillating 
circuit  of  the  main  transmitter,  a  separate  spark  gap  with  ad- 
justable electrodes  taking  the  place  of  the  rotary  gap.     This  can  be 


jigger  primary.  Sockets  are  provided  on  either  side  for  connecting 
the  power  leads  from  the  alternator.  The  apparatus  contained  la 
the  cabinet  comprises  low-frequency  iron-cored  inductance  trans- 
former, designed  for  an  input  of  250  W,  two  air-core  protecting 
chokes,  discharger  and  with  cylindrical  zinc  electrodes  and  ad- 
justable spark  gap  ;  condensers  having  a  total  capacity  of  0*016  mfd. 
(made  up  in  two  halves  each  having  a  capacity  of  O'OOS  mfd.,  one 
half  being  spare),  or  of  such  other  capacity  as  may  be  necessary  in 
special  cases ;  jigger  with  variable  coupling,  the  primary  being  in 
the  form  of  a  flat  spiral  with  ebonite  frame  and  carried  on  an  insu- 
lated pivot  rod  with  ebonite  handles  projecting  from  the  side  of  the 
cabinet  for  varying  the  angle  between  the  primarj'  and  secondaiy 
coils  and  provided  with  an  insulated  locking  ring  for  securing  it  in 
the  required  position.  The  inductance  of  the  primary  can  be  varied 
by  means  of  plug  and  socket  connections  with  a  flexible  lead.  The 
secondary  is  a  rectangular  helix  of  stout  copper  rod  or  strip  also 
provided  with  an  adjustable  cHp  and  flexible  lead  for  varying  the 
inductance.  Provision  is  made  for  wave-lengths  of  300,  4'50,  600, 
and  800  metres  for  large  vessels,  or  220,  300,  450,  and  600  metres  for 
small  vessels.     Other  combinations  can  readily  be  obtained.     The 
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manipulating  key  is  made  to  fold  back  wlion  tho  cabinet  is  closed. 
A  hot-wiie  aminotor  reading  4  A  is  fitted  on  tho  door  of  the  cabinet. 
A  send-and- receive  switch  is  provided  for  clianging  over  the  aerial 
from  the  transmitter  to  the  receiver  and  for  starting  and  stopping 
the  motor  alternator  if  this  forms  part  of  tlie  complete  set.  The 
simple  receiver  usually  supplied  with  tliis  set,  where  only  a  short 
range  of  wave-lengths  is  required,  consists  of  a  tuner  with  variable 
inductance  and  variable  condenser  tunable  over  a  range  between 
250  and  SOO  metres,  and  is  provided  with  two  separate  crystal 
detectors,  and  a  pair  of  liigh-resistance  head  gear  telephones,  the 
whole  being  contained  in  a  polished  mahogany  box  measuring  8i^  in. 


by  8J  in.  by  8  in.  deep  and  provided  with  suitable  terminals  for  th® 
aerial  and  earth  leads  and  with  a  liigh  note  buzzer  for  testing  the 
receiver  circuits  and  crystals. 

Tho  illustration  shows  the  complete  equipment,  including  the 
motor  alternator  and  main  switch,  and  the  whole  can  be  accommo- 
dated on  a  small  table  as  shown.  A  full  diagram  of  connections  is 
given  in  Fig.  5.  The  transmitter  and  receiver  can  be  fastened  on  a 
bulkhead  if  necessary,  and  take  scarcely  any  more  room  than  the 
usual  wall-type  telephone.  In  view  of  its  efficiency  this  set,  and 
the  larger  tjrpes  also,  must  be  regarded  as  remarkable  achievements 
in  design. 


The  Reason  Why  : 

We   Must   Standardise   M.inufacture. 


By  w.  J.  niscox. 


To  produce  oh('a])ly,  standardisation  of  manufacture  is  essential, 
and  this  fact  must  not  Ix'  lost  sight  of  by  the  t)perator  when  he  is 
tempted  to  deplore  the  changes  in  manufacturing  methods  which  are 
grailually  ehminating  the  "  skilled  "  job  in  favour  of  the  speciaUscd 
operation.  Every  man  is  out  for  what  he  can  get,  and  tho  higher 
his  wages,  the  better  pleased  is  he.  Yet  it  is  only  when  the  output 
is  commensurate  that  these  high  wajies  can  he  paiil,  for  it  has  been 
proved  that  a  limited  output  is  not  remmierative,  from  the  operator's 
standpoint. 

The  Eu.^uNATION  of  Unnecess.iiry  Costs. 

It  is  well  known  that,  in  order  to  meet  competition,  the  manu- 
facturer mast  place  upon  the  market  a  saleable  commodity  at  a 
reasonable  price,  and  that  to  achieve  this  all  unnecessary  costs  must 
be  eliminated.  The  old  method  was  the  rough  and  ready  one  of 
Gutting  wages  to  the  lowest  possible  level,  buying  material  in  the 
cheap-st  market,  and  waging  ceaseless  war  on  tho  so-called  "  non- 
producers." 

To-day  we  are  wiser,  and  although  costs  must  still  be  reduced,  they 
are  reduced  scientifically.  The  indiscriminate  cutting  of  wages  is 
known  to  be  a  bad  policy,  and  has  been  abandoned  by  most  pro- 
gressive firms.  Instead,  higher  wages  are  paid,  but  an  adequate 
return  is  insisted  upon.  It  being  known  that  the  increased  output 
cannot  be  obtained  by  the  unaided  efforts  of  the  operator,  the  aim 
of  those  who  "  plan  "  is  in  the  direction  of  standardisation  of  manu- 
facture. 1 

Standardisation  means  bigger  production  and  lower  working  costs 
per  piece.  It  enables  the  goods  to  be  placed  upon  the  market  at  a 
saleable  price,  and  creates  the  demand  for  more.  It  increases  the 
productive  capacity  of  the  factory,  of  tho  department,  of  the  operator, 
and  it  increases  the  earning  capacity. 

The  Fitting  Shop — Then  and  Now. 
Lst  us  take  the  case  of  the  fitting  shop — 10  or  15  years  ago.  It 
was  a  comparatively  small  department,  and  output  was  extremely 
limited.  The  workmen  were  fitters,  and  every  part  which  came  into 
the  department  had  to  be  fitted.  The  unit  had  to  be  built  up,  and 
although  there  were  several  units  of  ostensibly  the  same  type  and 
size,  the  parts  comprising  these  were  not  interchangeable.  Even 
in  those  unenlightened  days  tho  workmen  complained  of  the  amount 
of  "  fitting  "  necessary,  blaming  the  machining  departments  for  the 
inaccuracies  which  should  have  been  non-existent.  The  customer 
too,  was  by  no  means  satisfied,  for  he  had  to  pay  a  high  price  for  the 
commodity,  and  when  a  small  part  needed  replacing  he  was  compelled 
either  to  retiu-n  the  unit  to  the  factory  for  repair,  or  to  engage  a 
mechanic  to  put  the  job  right,  simply  because  the  part  sent  as  a 
replacement  was  not  interchangeable  with  the  worn-out  or  broken 
piece  on  the  unit. 

Standardisation  in  the  General  Interest. 

It  is  in  the  interests  of  all  concerned — -the  customer,  the  firm,  and 
the  oparator — that  the  unit  h»  standardised  as  much  as  possible. 
Where  the  firm  specialises  to  the  individual  customer's  requirements, 
standardisation  is,  of  course,  out  of  the  question,  but  so  far  as  general 
engineering  is  concerned,  it  is  not  only  desirable,  but  essential. 
The  machining  op3rator  benefits  by  increased  quantities.  He 
probably  does  not  get  as  much  per  piece  as  formerly,  but  his  work  is 
easier  by  reason  of  the  f  acihties  offered  him,  and  his  weekly  earnings 
are  higher.  Despite  what  has  been  said  of  the  limited  scop3  of 
specialisation,  in  reaUty  the  operator  has  a  wider  range,  for  he  can 
handle  work  which  in  the  past,  owing  to  lack  of  facilities,  was  denied 
him. 

Tliis  conduces  to  continuity  of  employment,  for  if  there  is  a  short- 
age in  one  direction,  it  is  possible  for  this  to  be  counteracted  by 


plentitude  in  another.  It  is  realh^  the  result  of  bad  management 
which  makes  the  scope  of  the  specialist  hmited,  for  if  adequate 
facilities  are  available,  the  range  can  obviously  be  extended. 

The  Passing  of  the  FittdtO  Shop. 

In  the  fitting  shop,  standardisation  has  biought  about  arevolution, 
for,  indeed,  in  many  factories,  the  fitting  shop  has  ceased  to  exist, 
being  replaced  by  an  assembUng  department  It  is  in  this  cormection 
that  the  operator  is  somewhat  apprehensive,  for  he  sees  "  skill,"  as 
he  understands  it,  replaced  by  laboiu-  trained  to  handle  a  definite 
part  of  the  work.  Yet  a  comparison  between  the  fitting  shop  of 
yesterday  and  the  assembling  department  of  to-day  will  reveal 
many  important  facts,  the  cliief  of  these  being  the  vastly-increased 
amount  of  employment.  The  old  fitting  shop,  with  its  15  or  20 
workers,  has  been  considerably  extended,  and  50,  60,  or  may  be 
70  men  are  busily  engaged,  each  one  earning  considerably  moi  e  (t  ven 
taking  into  consideration  the  higher  cost  of  living)  than  the  "  skilled  " 
man  of  years  ago. 

Further  than  this,  orders  are  rolling  in.  True,  at  the  time  of 
writing,  we  are  going  through  a  period  of  adversity,  but  this  is  due  to 
abnormal  conditions  which,  it  is  hoped,  will  quickly  right  them- 
selves. The  firm  is  able  to  place  the  goods  on  the  market  at  a 
compstitive  price,  and  eustomsrs  are  as  a  consequence  more  numer- 
ous. Those  who  in  the  past  could  afford  but  one  miit  can  now  afford 
three  or  four,  and  this  enables  them  to  develop  their  businesses ; 
whilst  those  who  could  not  afford  to  buy  at  all  are  in  a  position  to 
take  advantage  of  the  opportunity,  due  to  the  lower  price,  made 
possible  by  standardisation. 

Skill  Still  Necessaey. 

And  although  standardisation  must  of  necessity  favour  the 
sp?eialist  rather  than  the  "  all  rounder,"  it  does  not  follow  that 
""  skill "  is  eliminated.  There  mast  always  be  skill  in  manufacture, 
despite  the  ingenioas  aids  which  are  being  devised.  Tho  operator 
mast  be  in  evidence,  for  the  machine,  or  the  tool,  must  be  imder 
control.  The  device  may  be  wond-rful,  but  its  (tapabihties  are 
detsrmined  by  the  sk  U  of  the  op3rator. 

Th':>  tool  room  enjoys  prosperity  when  standardisation  is  favoured, 
and  the  manufacture  of  the  tools  and  jigs  calls  for  skill  of  the  highest 
degree.  From  an  obscure  section  the  tool  room  has  developed  into 
a  most  important  department,  upon  which  the  prosp.Tity  of  the 
factory  depends.  Interchangeability  is  made  possible  by  the  pro- 
vision of  jigs,  which  also  make  production  rapid  and  economical,  by 
elimijiating  the  lengthy  process  of  "  working  out."  True,  this 
means  also  the  ousting  of  a  skilled  worker,  but  this  only  so  far  as  the 
process  is  concerned,  for  this  individual  is  wanted  in  tho  tool  room, 
where  more  scope  is  fomid  for  his  talents. 

Standardisation  then  means  quicker  production,  lower  costs,  more 
orders,  and  consequently  more  employment. 


In  order  to  meet  the  views  of  mauufactui-ers  the  Leeds  electricity 
department  has  agreed  to  give  a  supply  of  current  for  power  iiurpoaes 
on  four  days  per  week  (including  Friday)  instead  of  three.  When  work 
was  restricted  to  three  days  the  workers  were  entitled  to  imemployment 
pay,  and  when  the  four  days'  work  was  instituted  last  week,  some  of  them 
objected  to  work  on  the  fourth  day  for  about  the  same  as  they  had  been 
receiving  in  unemplojTnent  dole.  For  example,  at  one  clothing  factor}', 
tlic  girls,  by  working  on  the  fourth  day,  would  have  earned  about  7s., 
whereas  in  the  previous  weeks  they  had  been  getting  three  daj's'  wages 
and  8s.  unemployment  pay.  Rather  than  work  a  day  for  7s.,  they 
preferred  "'  to  play  "  and  get  8s.  This  provides  a  good  illustration  of 
the  abase  of  the  unemployment  dole  which  prevails  in  some  quarters. 


726 


THE  ELECTRICIAN. 


June  10,  1921. 


RevieM^s. 


Bau  Grosser  Elektrizitaiswerke.   Vol.  III.    By  Dr.  G.  Klingen- 

EERG.     (Berlin  :    Julius  Springer).     Pp.  106. 

The  first  and  second  volumes  of  this  book  were  published  in 
1913  and  191i,  and  are  now  well-known.  In  them  were  de- 
veloped the  rules  for  designing  large  power  .stations  from  every 
point  of  view,  and  two  examples  were  given  in  full,  the  Mark- 
ische  station  near  Berlin  and  the  Victoria  Falls  and  Transvaal 
Power  Company  in  South  Africa.  The  third  volume  deals 
with  the  super-station  at  Golpa,  not  far  from  Berlin.  We  learn 
from  the  preface  that  a  new  edition  of  the  first  and  second 
volumes  has  become  necessary,  and  the  author  has  taken  the 
opportunity  of  adding  this  third  volume  in  order  to  bring  the 
work  up-to-date. 

The  cultivation  of  land  in  Germany  is  carried  out  to  a  very 
great  extent  by  means  of  artificial  manures,  so  that  before  the 
war  the  imports  of  nitrates  into  that  country  were  very  large, 
although  her  production  was  comparatively  small.  At  the 
beginning  of  the  war,  the  blockade  stopped  all  imports,  and  an 
embargo  was  placed  on  the  home-production  for  the  sake  of  the 
manufacture  of  explosives,  with  the  result  that  the  agri- 
culturist was  in  a  very  bad  way.  The  existing  works  for  the 
production  of  nitrates  and  like  substances  were  enlarged,  but 
as  these  were  still  not  sufficient  for  the  demand,  it  was  decided 
to  build  a  complete  new  station.  The  speed  with  which  this 
work  was  carried  out  stands  out  as  one  of  the  wonders  of  the 
war.  The  station  consisted  of  four  turbo-alternators,  each 
23  000  kVA,  with  condensers,  &c.,  42  boilers,  seven  chimneys, 
eight  cooling-towers,  two  cooling-ponds,  a  high-tension 
station  with  four  transformers,  each  23  000  kVA,  with  switch- 
gear,  buildings  for  the  machines  and  boilers,  a  coal-transporting 
plant  and  a  transmission  line  for  60  000  kW  at  82  000  V  for  a 
distance  of  25  km.  In  addition  to  this,  the  situation  was  away 
from  any  towns  or  railways,  so  that  it  was  necessary  to  con- 
struct a  line  2^  km  long  to  transport  all  the  material  to  the 
site,  and  the  necessary  dwellings,  &c.,  had  to  be  built  for  tjie 
workmen.  All  this  work  was  completed  in  nine  months,  from 
February  to  November,  1915. 

There  is  no  need  to  enter  in  detail  into  the  contents  of  the 
book.  The  power-station  and  everything  connected  with  it 
are  described  with  the  same  meticulous  care  which  charac- 
terises the  other  volumes.  The  addition  of  this  third  volume 
has  considerably  enhanced  the  value  of  the  whole  work,  by 
adding  such  a  complete  description  of  a  more  modern  super- 
station.  E.  G.  J.. 
Operation  and  Care  of  Vehicle  Type  Batteries.  Circular  No.  92 

of  the  Bureau  of  Standards.     (Washington  :    Government  Printing 
Office.)     Pp.  94.     Price  30c. 

This  excellent  publication  reminds  one  forcibly  of  the 
difference  in  outlook  between  our  own  Army  authorities 
and  that  of  the  American  Army.  Here  we  have  an  example 
of  the  forward  mindedness  of  a  nation  justly  renowned  for 
its  eager  anxiety  to  apply  scientific  method  and  highly  developc  d 
technical  apparatus  to  every  department  of  its  activities — 
hence  this  very  complete  manual  on  the  electric  vehicle  accumu- 
lator, prepared  under  the  guidance  of  engineers  and  physicists, 
and  made  available  to  the  public  generally.  One  wonders  how 
many  of  our  own  Army  engineers  have  even  heard  of  the 
existence  of  electric  vehicles,  also  why  it  did  not  occur  to  them 
during  the  war  that  electric  ambulances  might  have  saved 
many  lives.  Commencing  with  a  clear  definition  of  termino- 
logy the  two  main  types,  lead-acid,  and  nickel-alkaline,  of 
traction  cells  are  expounded,  mechanically,  chemically,  and 
electrically,  and  in  lucid  detail.  Many  "  performance  " 
graphs  are  included  of  both  types,  bringing  out  clearly  their 
respective  characteristics  under  working  conditions.  Section 
VII.  discusses  simply  but  fully  the  relations  between  internal 
and  external  resistance  and  limiting  efiects  on  external  work 
output.  Other  sections  follow  dealing  with  electrolyte, 
testing,  routine  of  charging,  repairs,  cleaning  and  storage. 
Finally  an  admirable  series  of  standard  record  forms  is  included, 
the  more  extended  use  of  which  would  double  the  life  of  many 
vehicle  batteries.  Raymond  J.  Mitchell. 


Shorter    Notices. 

The  Year-Eook  of  Wireless  Teleg-raphy  and  Telephony,  1921. 

(London  :    The  Wireless  Press.)      I'p.  Ixxiv.-^  1,:^")."). 

The  Year-Book  of  Wireless  Telegraphy  and  Telephoiiy  differs 
from  other  publications  of  this  kind  by  including  in  its  pages  a 
number  of  specially-written  articles  on  subjects  which  are  agitating 
those  working  in  this  twin  field  of  science  and  industry.  This  year 
these  articles  include  one  on  "  Radio-communication  and  Meteoro- 
logy," by  Lieut.-Col.  E.  Gold,  D.S.O.,  F.P..S.,  on  "  Wireless  and 
Time,"  by  Mi-.  A.  R.  Hinks,  F.R.S.,  on  "  Historical  Landmarks 
in  Wireless  Invention,"  by  Prof.  G.  W.  O.  Howe  ;  "  Some  Out- 
standing Problems  on  Radio-Reception  Interference,"  by  Mr. 
P.  R.  Coursey  ;  and  on  "  The  Radio  Compass,"  by  Mr.  Stuart 
Ballantine.  The  last  is  of  special  interest,  seeing  the  rapid  stiides 
that  have  been  made  of  late  in  the  development  of  direction  finding 
on  shij^s  by  wireless  means.  In  order  that  the  full  benefit  of  tills 
may  be  felt  it  is  necessary  that  the  accurate  geographical  position 
of  all  wireless  coast  stations  should  be  available  to  sliip  masters. 
The  co-operation  of  the  Governments  concerned  has  enabled  the 
pubhshers  of  the  Year-Book  to  give  the  geographical  positions  of  the 
land  stations  in  a  very  accurate  manner,  and  this  in  itself  must  add 
considerably  to  the  valuable  work  whose  utility  is  already  well 
known  in  wireless  circles. 

Kempe'S  Engineer's  Year-Book  for  1921.  (London  :  Crosby,  Lock- 
wood  &  Son.)     2Sth  edition.     Pp.  ciii.-|-2,697.     30s. 

To  give  a  critical  review  of  a  book  which  has  reached  its  28th 
edition  is  not  only  difficult,  but  almost  unnecessary.  It  is  obvious, 
that,  to  use  a  well-worn  journahstic  cliche,  it  fills  a  long-felt  want, 
and  that  any  criticism  can  only  be  directed  to  matters  of  detail. 
This  applies  particularly  to  that  well-known  piibhcation  "  Kempe'a 
Engineer's  Year-book  for  1921,"  which  shows  a  still  further  enlarge- 
ment over  its  former  bulky  size.  To  become  trite  again,  it  is  a  book 
wliich  no  electrical  engineer  can  afiord  to  be  without,  and  we  have 
no  doubt  that  in  reality  very  few  are  without  it.  This  year  new 
sections  have  been  introduced  or  old  sections  have  been  re-written 
on  Electric  Traction,  Steam  Turbines,  Pulverised  Coal  and  Electric 
Welding.  The  purely  electrical  section  covers  rather  over  100  pages, 
and  deals  shortly  with  most  matters  which  are  agitating  electrical 
engineers  at  the  present  time.  A  useful  feature  is  that  the  authority 
for  the  statements  given  are  quoted,  though  in  some  cases  an  im- 
provement could  be  made  by  sub-editing  a  certain  amount  of  what  ia 
not  only  biased  but  somewhat  contradictory  information.  A  dis- 
proportionate amount  of  space  is  given  to  electrical  instruments, 
and  the  paragraphs  devoted  to  the  copious  quotation  of  rules  might 
well  be  employed  for  other  jiurposes. 

Practical  Electrician's  Pocket-Book,  1921.    (London  :  s.  Kentell 

feSons.)      Pp.  l.->;xv.-fr)22.      3s.net. 

Practical  Engineer  Pocket  Book  and  Diary,  1921.  (London:  The 

Teclinical  Publishing  Company.)      Pp.  exlii. 4-610.      2s. 

Mechanical  World  Electrical  Pocket  Book,  1921.    (Manchester : 

Emmott  &  Company.)  Pp.  376.  2s. 
The  pocket  books  which  appear  under  the  above  headings  are 
weU-estabUshed  publications,  and  in  general  get  up  and  information 
are  worthy  of  attention  by  those  to  whom  reference  to  such  works 
is  a  necessary  part  of  their  daily  toil.  The  first  of  them  has  reached 
its  23rd  issue,  and  a  useful  feature  of  it  is  the  numerous  references 
given  to  text-books  where  fuller  information  can  be  obtained.  This 
feature  might  be  extended  by  including  each  year  a  reference  to 
articles  which  have  appeared  in  technical  journals  during  the  pre- 
ceding twelve  months. 

In  the  second  pocket-book  the  wireless  telegraphy  section  has 
been  modified  in  accordance  with  recent  knowledge  of  the  ther- 
mionic valve.  This  pocket  book  has  the  further  distinction  of 
sticking  to  the  traditional  pocket-book  arrangement.  We  notice 
that  in  the  Acts  of  Parhament  section,  there  is  no  reference  to  the 
Electricity  (Supply)  Act  of  1919,  or  to  later  pending  legislation. 
From  the  general  arrangement  of  this  section  we  are  not  quite 
certain  what  the  object  of  its  pubhcation  is,  and  it  would  be  a  good 
thing  if  the  whole  were  re-written  in  the  fight  of  what  has  happened 
during  the  pa.st  two  or  three  years.  Some  of  the  diagrams  are  need- 
lessly small. 

In  the  third  pocket-book  the  section  on  motor  starters  and  con- 
trollers has  been  re-written,  as  have  also  the  sections  on  wiring 
systems  and  electric  cooking  and  heating.  The  information  given 
is  well  edited  and  up-to-date,  but  the  book  in  general  suffers 
from  there  being  no^reference  to  other  test-books  or  to  current 
literature. 
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Hilfsbuch    fur    die  Elektroteclnik.       Hy    Kuti.    Stukckkr- 

(Hirlin:  Julius  S}irin^'<-i:)  i  p.  ix.-|  litl:.'.  M."(l 
This  is  the  first  edition  of  this  -Hell-knowii  work  that  has  appeared 
since  1912.  It  is  intcrestini;  to  see  that  tlie  publishers  have  taken 
heroic  measures  to  deal  with  increasing  cost  of  printing  an<l  other 
charges  Ijy  crutting  down  rather  than  incrca.sing  its  scope.  The 
pruning  loiife  lias  l>een  rigorously  applied  to  a  good  deal  of  the 
"  weak-current  "  matter,  and  also  to  the  information  given  about 
electro-chemistry.  As  legards  the  latter  especially  this  is  a  l)ity,  as 
what  has  been  done  in  tliis  field  of  chemistry  is  worthy  of  more  pub- 
licity than  it  usually  receives.  The  treatment  of  the  information 
is  more  mathematical  than  is  usual  in  English  te.xt-books,  but  a 
pleasing  feature  is  the  full  references  that  are  given  to  sources  from 
which  the  information  is  drawn.  The  book  generally  gives  a  good 
review  of  Continental  electrical  practice,  but  though  it  covers  no  less 
than  ti'tO  pages,  there  is  no  index.  A  fairly  detailed  Contcntsdocs  not 
nuike  up  for  this. 


Correspondence. 


QUALIFICATIONS  OF  TEACHERS. 

TO   THE    EDITOR    OF   THE    ELECTRICIAN. 

Sin  :  One  notes  with  interest  in  the  current  number  of  The 
Ei.ECTRiriAX  the  suggestion  jmt  forward  to  the  Bumliani 
( 'oniniittee  by  the  Institution  that  corporate  membership  of  tliat 
Institution  shonhl  rank  as  equivalent  to  an  Honours  Degree 
as  a  qualification  for  teaching  in  a  technical  school.  Surely 
this  suggestion  was  not  put  forward  seriously  !  Let  us  com- 
pare the  two  qualifications.  For  the  A.M.I.E.E.  examination, 
we  have  two  parts.  Part  I.  embraces  English  Essay  or  a 
translation  from  one  foreign  language,  together  with  applied 
inechanics,  and  either  jihysics  or  chemistry.  Surely  this  part 
is  barely  equivalent  to  London  matriculation.  Part  II.  con- 
sists of  two  three-hour  Papers  on  one  electrical  subject  chosen 
out  of  a  list  of  eleven  branches  of  electrical  science.  Compare 
this  with  the  average  B.Sc.  Engineering  honours  degree  in 
electrical  work,  i.e.  : — 

(1)  Theory  of  machines  and  machine  design- — one  written 
and  one  drawing  paper. 

(2)  Strength  and  elasticity  of  materials- — two  papers. 

(3)  Electrical  technology — two  papers. 

(4)  Theory  of  heat  engines — tw'o  papers. 

(5)  Design  of  electrical  machinery  and  apparatu.s — two 
written  and  one  drawing  papers. 

(6)  Generation,  transmission  and  distribution  of  electrical 
energy- — two  papers. 

I.e.,  eleven  written  papers  of  three  hours  each,  and  two 
drawing  papers  of  four  hours  each.  Who  can  possibly  advo- 
cate putting  these  two  examinations  on  an  equal  footing  ? 
Wlien,  further,  one  realises  the  number  of  associate  members 
admitted  to  the  Institution  during  the  war  period  without 
examiiuition  at  all,  the  suggestion  becomes  pre])osterous. 

Then,  again,  why  is  it  that  the  last  thing  that  ajipears  to 
he  looked  for  in  the  technical  teacher  is  the  aptitude  for  teach- 
ing ?  I  doubt  if  1  per  cent,  of  the  teachers  in  technical  insti- 
tutions are  trained  teachers  at  all.  However,  the  matter  of 
the  training  and  the  qualifications  that  should  be  possessed 
by  such  teachers  is  a  wide  subject  that  need  not  be  discussed 
here. 

May  I  suggest  two  reforms  that  would  be  beneficial  in  many 
directions.  JFirstly,  the  A.M.I.E.E.  examination  should  be 
considerably  harder  than  it  is.  or  that  another  class  be  created 
—say,  "  fellowshi])  "' — admi.ssion  to  which  can  only  be  obtained 
by  examination  analogous  to  the  B.Sc.  engineering  examination . 
This,  of  course,  pretuises  that  the  Institution  desires  to  figure 
as  an  educational  body.  Personally,  I  think  the  Institution 
would  do  well  to  devote  its  activities  to  the  practical  side  of 
the  subject,  and  not  trespass  on  the  domain  of  the  university, 
for  strictly  speaking  there  is  no  equivalent  to  a  university 
degree. 

Secondlv,  I  would  urge  a  revision  of  the  regulations  for  the 
London  University  degree  in  Engineering.     Surely  the  enor- 


mous advances  in  electrical  science  in  recent  years  justify 
more  than  three  pa])erson  this  subject.  To  bunch  generation, 
transmission  and  distribution  into  one  .subject  is  like  attempt- 
ing the  im])ossible.  One  has  the  striking  contrast  that  a  can- 
didate for  mechanical  enginering  can  obtain  his  degree 
without  touching  electricity,  whereas  the  electrical  candidate 
has  to  take  three  mechanical  subjects  besides  his  own.  This 
does  not  appear  to  do  justice  to  electrical  engineering,  and  the 
choice  of  subjects  should  be  extended  by  subdividing  the 
electrical  subjects  and  all  candidates  should  be  compelled 
■  to  include  at  least  one  subject  from  the  other  .side. 

At  the  time  of  writing  the  Buridiam  Report  is  not  published, 
but  I  doubt  if  the  Institution's  suggestion  above  will  find  a 
])lace  in  that  report  when  it  is  at  last  published. — Yours,  kc, 

Devonport,  June  (5.  S.  Gordon  Monk. 


THE  ENGLISH  ELECTRICAL  INDUSTRY. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  I  have  read  the  account  of  a  lecture  on  the  English 
Electrical  Industry  delivered  by  Dr.  Rosenberg  in  Vienna  and 
your  Editorial  in  the  current  Electrician  with  considerable 
interest.  Whilst  Dr.  Rosenberg  states  much  that  is  true  of 
the  past  he  provides  ample  evidence  that  he  has  been  out  of 
touch  with  our  industry  for  a  considerable  time.  Apparently 
Dr.  Rosenberg  ascribes  most  of  the  troubles  of  the  manufac- 
turer in  the  early  days  to  our  Free  Trade  system.  I  have  no 
desire  to  enter  into  a  political  discussion  on  this  thorny 
question,  but  I  doubt  very  much  if  half  the  trouble 
could  be  assigned  properly  to  that  cause.  Wrong  headed 
legislation  in  other  directions  is  probably  nearer  the  root  of 
the  matter. 

In  ascribing  the  present  somewhat  happier  conditions  to 
the  War  I  think  Dr.  Rosenberg  is  wrong.  Undoubtedly  sone 
manufacturers  benefitted  by  the  war,  but  whether  or  not 
development  would  have  been  on  sounder  lines  without  the 
War  is  a  debatable  question.  Dr.  Rosenberg's  castigation 
of  the  consulting  engineers  was  perhaps  deserved  in  the  days 
when  he  had  to  wrestle  with  weird  specifications  in  Manchester, 
but  a  change  for  the  better  has  been  made  in  that  res])ect, 
and  to-day  the  manufacturer  seldom  has  to  deal  with  a 
"  cranky  "  specification.  If  all  consulting  engineers  would 
copy  the  example  of  the  recognised  leaders  of  their  profession 
and  hold  the  scales  equally  between  the  buyer  and  the  manu- 
facturer, the  latter's  lot  would  be  a  .still  happier  one. 

One  statement  by  the  lecturer  canr.ot  be  allowed  to  pass 
unchallenged.     In   speaking  of  the  evolution  of  higher  fre- 
quency converters  Dr.  Rosenberg  is  reported  to  have  said  : 
'■  The   motor-converter,    which    had   proved   technically 

sound,  formed  merely  an  ephsode  before  the  general  adoption 

of  the  50  cycle  rotary  converter." 

With  the  first  part  of  the  statement  I  cordially  agree,  and  I 
am  pleased  to  learn  that  Dr.  Rosenberg  has  changed  his 
opinion  on  the  soundness  of  the  motor  converter  since  May, 
1909,  when  he  took  part  in  a  discussion  at  the  I.E.E.  on  Mr. 
Hallo's  paper— The  Theory  and  Application  of  Motor  Con- 
verters. As  to  the  motor-converter  being  merely  an  episode 
— well  "  facts  are  chiels  which  winna  ding,"  and  the  fact  is 
that  mv  Company  has  received  orders  for  motor  converters 
.since  tlie  dav  of  the  Armistice,  having  an  aggregate  output  of 
more  than  120  000  kW  :  whilst  at  that  date  the  total  output 
of  the  motor  converters  in  commission  or  on  order  amounted 
to  more  than  250  000  kW.  A  contribution  of  nearly  400  000 
kW  to  the  world's  sub-stations  is  evidence  that  the  "  episode  " 
has  develo])ed  into  a  con.siderable  part  of  the  main  narrative, 
whilst  the  volume  of  orders  received  during  the  past  two  years 
and  its  projiortion  to  the  total  of  50  period  converting  plant 
ordered  in  Great  Britain  during  the  same  period  is  evidence 
of  the  confidence  of  the  purchasers  in  its  technical  soundness 
and  commercial  efficiency. — I  am,  &c., 

Bruce   Peebles   &   Co.,   Limited. 

Edinburgh,  per    S.  E.  Bastow. 

June  4.  Managing  Director. 
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Heating   and   Cooking   Notes. 

■^  It  would  be  interesting  to  have  precise  figures  as  to  the  effect 
of  the  coal  stoppage  upon  the  sale  and  use  of  electrical  appBances. 
The  total  consiunption  of  electricity  has  probably  decreased,  owing 
to  Grovernmental  restrictions  and  to  the  various  appeals  for  fuel 
economy  that  have  been  made.  Such  restrictions  and  appeals, 
however,  are  chiefly  applicable  to  industrial  and  commercial  users, 
and  it  seems  likely  that  the  domestic  consumption  of  current  has 
risen  in  those  districts  where  the  gas  supply  has  either  ceased 
altogether  or  has  become  unusably  feeble. 

One  manufacturer  of  electric  irons,  fires  and  cooking  apparatus 
has  been  almost  overwhelmed  with  orders  from  certain  towns 
during  the  last  week  or  so.  This  fact,\which  is  no  doubt  true  of 
many  other  firms — especially  of  those  who^have  made  pubUcity 
capital  out  of  the  miners'  recalcitrance — is  highly  significant  in 
view  of  the  time  of  year  and  the  general  tendency  of  trade.  People 
may  be  installing  electric  irons,  boiling-plates,  &o.,  at  the  moment 
for  emergency  use,  but  who  can  doubt  jthat  not  only  wiU  these 
devices  continue  in  regular  employment  when  the  strike  is  no  more 
than  an  evil  memory,  but  that  they  constitute  the  insidiously  thin 
edge  of  the  electric  wedge  which  will,  in  time,  completely  separate 
the  householder  from  the  dirt  and  drudgery  of  discredited  methods  ? 

Of  course,  the  supply  of 
electricity  would  fail  if  the 
coal  stoppage  continued 
indefinitely,  but  the  point 
that  people  are  beginning 
to  appreciate  is  that  while 
the  supply  lasts  it  is  at 
least  constant  in  quality. 
The  hours  of  use  may  I33 
severely  curtailed,  but  even 
the  most  restricted  con- 
sumer will  be  able  to  say 
with  the  inimitable  George, 
■•  \Vhat  there  was  was 
good." 

New  Caeeon  Fires. 
The  Cabron  Company 
have  achieved  an  enviable 
reputation  in  the  electrical 
world  for  the  substantiahty 
and  excellent  workmanship 
of  their  apphances.  No 
matter  what  the  apparatus 
may  bs,  if  it  is  of  Carron 
make  it  is  distinguished,  or, 
at  any  rate,  characterised, 
■'ny  the  strength  and  sim- 
plicity  of  its  design.  The 
chattering  flimsiness,  which 
in  an  all  too  common  quahty 
in  electrical  devices,  is 
totally  and  refreshingly  ab- 
sent from  Carron. products. 
Tliese  reflections  are  induced  by  the  perusal  of  a  new  Carron 
pamphlet,  Ulustrating  10  electric  fires  which  have  just  been 
developed.  The  majority  of  these  fires  are  made  of  cast  iron.  Some 
of  them  are  fitted  with  cast-iron,  porcelain-enamelled  element  frames, 
and  porcelain  formers  wound  with  nichrome  wire.  The  elements 
are  of  pleasing  appearance,  are  interchangeable  and  are  loaded  to 
1  000  W.  Another  range  of  cast-iron  fires  is  equipped  with  special 
brick  elements  having  grooves  for  the  reception  of  the  nicliroms- 
wire  coils.  This  arrangement,  which  seems  to  be  entirely 
satisfactory,  is  considerably  less  expensive  than  the  standard  form 
of  element,  and  has  enabled  the  Company  to  meet  the  demand  for  an 
electric  fire  of  substantial  construction,  good  appearance  and  low 
price.  The  bodies  of  two  of  these  fires,  one  of  which  is  illustrated 
in  Fig.  1,  are  made  without  sharp  edges  and  are  intended  to  be 
finished  with  enamel. 

»  Other  fires  in  the  new  Canon  Ust  have  front  frames  made  of  sheet 
brass  or  copper  decorated  with  repousse  work.  Th&se  fires  have 
porcelain-enamelled,  cast-iron  element  frames,  and  are  sufficiently 
light  to  be  easily  carried  from  room  to  room. 

Up-to-date  Gexii. 
There  is  a  great  deal  to  be  said,  from  the  points  of  view  of  both 
economy  and  effect,  for  the  hot-water  radiator  principle  of  room 
warming,  providing  the  heat  of  the  radiator  surface  is  kept  below, 
say,  180T.  If  the  temperature  exceeds  this  value,  the  atmosphere 
tends  to  become  dry  and  imcomfortable,  and  possibly  unhealthy. 


Fio.  1. — New  Cakroii  Fike. 
3  000  W  Loading. 


The  secret  of  successful  heating  by  this  method  Ues  in  the  mainten- 
ance of  a  large  heating  area  at  a  relatively  low  temperature.  For 
this  and  other  reasons  the  electrically  operated  hot-water  radiator 
has  become  deservedly  popular.  Aradiator  fitted  with  an  immersion 
heater  can  be  guaranteed  to  reach  a  certain  temperature  in  a  given 
period,  and  not  perceptibly  to  exceed  that  temperatra-e,  no  matter 
how  long  it  may  be  left  running.  In  any  case,  it  is  a  simple  matter 
to  control  the  heat  by  means  of  a  three-heat  switch,  or  even  to'^fit 
thermostatic  regulation. 


RELIEF  VALVE 
FILLING  CLIP 


Fio.  2. — The  Genii  Hot-water  Radiator. 

The  Genii  electric  hot-water  radiator,  manufactured  by 
Messrs.  George  Nobbs,  of  Cleveland-street,  London,  W.l,  is  an 
excellent  example  of  modern  design.  An  immersion  heater  is 
fitted  at  the  bottom  of  the  radiator  casing,  which  is  of  standard 
pattern.  At  the  top  there  is  an  air-relief  valve  and  a  tilUng-cup 
through  which  the  radiator  may  be  replenished  with  water  when 
necessary.  A  three-heat  control  switch  is  also  provided.  The 
great  merit  claimed  for  the  Genii  radiator  is  that  it  cannot  overheat, 
the  temperature  being  maintained  between  120  F.  and  180°?.  Five 
sizes  of  radiators  are  suppUed,  ranging  from  21  in.  to  .39  in.  in  width 
and  from  1  000  W  (full  heat)  to  3  000  W  (full  heat)  in  loading.  A 
large  radiating  area  relative  to  the  loading  prevents  over  heating. 
The  f  uU  dimensions  of  the  smallest  radiator  are  21  in.  wide,  5J  in. 
deep  and  32  in.  high,  which  represent  a  generous  ratio  of  heating 
surface  to  loading. 


Fig.  3. — Electroyl  Warming  Plate. 

Messrs.  George  Nobbs,  Ltd.,  also  manufacture  a  range  of  warming- 
plates,  which  possess  certain  noteworthy  features.  First  of  all, 
they  are  genuine  warming-plates  and  do  not  cook  or  scorch  the 
food  placed  upon  them.  Considering  their  dimensions,  they  are 
very  hghtly  loaded,  the  smallest,  18  in.  by  12  in.,  taking  only  200  W, 
and  the  largest,  36  in.  by  18  in.,  600  W.  These  warming-plates 
are  made  throughout  of  rustless  metal.  The  top  table  is  oi  solid 
aluminium,  with  dull  finish,  and  the  casing  below  of  sherardised 
steel.  Heat-insulating  handles  and  feet  are  fitted  in  their  appro- 
priate positions.  The  heating  elements  are  disposed  in  such  a 
manner  as  to  heat  the  table  surface  imiformly  and  are  solidly 
connected  to  the  service  terminals.  Mica  insulation  is  used,  and 
the  elements  can  be  easily  replaced  when  necessary. 
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Association  of  Consulting  Engineers. 


ft.  The  annual  general  meeting  of  this  association  was  Iioldjat  Caxtoii 
Hall,  Westminster,  on  the  30th  nit.,  Mr.  E.  L.  Monscrgh^presiding.  In 
moving  tile  adui)tion  of  the  report  ot  llu'  eoniniittce  for  the  j)ast  year,  the 
chairman  ix'marked  that  it  contained  little  of  iiitiTcst.  Bpealdng  gener- 
ally, during  the  last  nine  months  business  had  been  very  slack,  which 
naturally  reflected  on  the  activities  of  consulting  cnginccrs^and  on  the 
number  of  questions  coming  befoix'  the  connnittee.  There  had,  how- 
ever, been  a  large  amount  of  ixiutine  work,  and  consideration  had  been 
given  to  the  question  of  conditions  of  contract  and  model  clauses. 
When  ho  was  appointed  chainnan  of  the  Association  he  set  to  work  to 
increase  the  number  of  members.  When  he  took  oflice  there^werc  about 
di  members,  four  of  whom  had  since  bei'n  lost  through  death  or  resigna- 
tion. At  present  the  mcmbereliip  totalled  7(1  names,  in  addition  to 
which  there  wciv  Ihive  or  four  apjilications  for  admission.  It  had  been 
his  ambition  to  achieve  a  century,  and  he  hoped  members  would  do  their 
best  to  induce  all  those  eligible,  but  who  had  not  yet  joined,  to  do  so. 

Contract  Conditioks  and  Akeitkation. 

The  Association  had  made  good  progress,  as  was  evidenced  by  the 
recognition  of  Government  departments,  local  authorities  and  other 
public  bodies.  Among  the  members  they  had  representatives  of  every 
branch  of  engineering.  The^chairman  referrcil  to  the  negotiations  with 
the  iVderatiou  of  Civil  Kngineering  Contractois  and  with  the  H.B.A.M.A. 
on  the  qiucstion  of  standard  conditions  of  contract.  They  were  repre- 
sented through  their  honorary  secretaiy  on  the  sub-committee  appointed 
by  the  I. £.]<!.  to  consider  model  general  conditions  of  contract  for  elec- 
trical work.  As  the  residt  there  Jiad  been  a  meeting  between  repre- 
sentatives of  the  B.E.A.M.A.  and  members  of  the  committee  of  the 
Association,  from  which  it  was  hoped  that  agreement  would  be  reached. 
Although  he  was  breakmg  a  sixty  years'  tracUtion  of  Ids  firm,' he  thought 
that  the  time  had  come  when  there  sliould  be  an  outside  arbitrator  for 
every  contract,  the  leading  jfrinciple  govcrnijig  the  reference  to  arbi- 
tration being  that  the  engineer  responsible  for  the  work  was  entitled  to 
have  it  carried  out  in  accordance  with  his  plans  and  wishes,  and  that 
if  any  request  of  his  appeared  to  the  contractor  to  entail  a  greater  cost 
to  him  than  was  fairly  implied  under  the  specification  and  contract 
he  could  claim  to  refer  the  matter  to  an  arbitrator  who  should  decide 
what  additional  pajTiient,  if  any,  he  was'entitled  to.  He  hoped  that  the 
decision  of  the  committee  to  postpone  the  annual  dinner  till  the  autumn 
would  be  generally  approved. 

Mr.  J.  11.  Kennedy  raised  some  j)oints  in  connection  with  the  model 
general  conditions  for  electrical  work,  which  were  replied  to  by  the 
chairman  and  the  honorary  secretarj-. 

Mr.  G.  MiDOLEY  Taylor  remarked  that  when  the  question  first  came 
up  some  years  jgo  between  the  Association  and  the  B.E.A.M.A.,  he, 
being  then  chainnan  of  the  committee,  collected  a  number  of  conditions 
of  contract  issued  by  independent  consulting  engineers,  both  civil  and 
electrical,  ind  ifter  comparing  them  clause  hf  clause,  he  found  that 
there  was  such  a  general  measure  of  agreement  that  it  was  possible  to 
form  a  digest  which  Jid  not  tlifl'er  very  largely  from  any  one  of  them. 
The  principal  difference  disclosed  between  the  confbtions  now  suggested 
and  those  in  use  in  his  father's  time  was  in  the  appointment  of  an  inde- 
pendent arbitrator,  and  he  thought  that  on  the  lines  laid  down  the  intro- 
duction of  an  independent  arbitrator  would  be  of  assistance  to  the|engi- 
neers. 

The  report  was  then  unanimously  adopted. 

The  hon.  treasurer  presented  the  accounts,  which  were  also  approved. 

The  names  of  the  new  members  of  the  committee  in  place  of  those 
retiring' were  then  announced  as  follows  : — 

Lonaon'Members :  W.  J.  E.  Binnie  (Sir  Alex.  Binnie,  Son  &  Deacon). 
S.  B.  Donkin  (Kennedy  &  Donkin),  S.  Cooke  Lewis  (Douglass,  Lewis  & 
Douglass),  and  (J._Midgley  Taylor  (John  Taylor  &'  Sons). 

Country  Mevibers  :  B.  Hall  Blyth  (Blyth  &  Blyth,  Edinburgh)  and 
Arthur  EUis  (Arthur  EUis  &  Partners,  Cardiff). 

Votes  of  thanksto  the  Chairman  and  honorary  officials  of  the  Associa- 
tion terminated  the  proceedings. 


The   Engineers'  Club,   London. 

At  a  largely  attended  meeting  at  the  Hotel  Cecil  (London)  on  the 
2nd  inst.,  presided  over  by  Mr.  C.  H.  Wordingham,  C.13.E.,  it  was 
decided  to  constitute  an  Engineers'  Club,  London,"  forthwith  and  to 
form  a  company  under  the  Companies  Act  to  carry  out  its  organisation, 
each  member  being  Uable  to  contribute,  £5  in  the  event  of  the  Club 
not  being  able  to  meet  its  Uabilities,  in  addition  toj  his'  annual  sub- 
scription— 10  guineas  for  town,  5  giuneas  for  country'  and'B^guineas  for 
overseas  and  foreign  members.  Mr.  E.  ManviUo  was  electedjas.'president, 
and  it  was  also  decided  that  the  fii-st  general  committee  should  consist 
of  the  present  Executive  Committee,'  which  is  composed  of  : — 

Messrs.  A.  H.  Allen,  ;E.  L.  Cash,  C.  T.  Colpitis,  H.  W.  Couzens,  A.  R. 
Fenn,  Howard  Eoulds,',  Dr.  W.  He-nnson,  and  Messrs.  E.  iL.  Hill 
(also  appomted  hon.  secretary),  K.  W.  Hunlmian,  J.  Snow,  Huddleston 
G.  Layton,  P.  C.  Pope,  W.  Prescott,  T.  CC  Pulman,  H.  Scholey,  H.  T. 
Wilkin  and  David  Wilson. 

A  resolution  was  proposed  that  permanent  membership  should  be 


confined  to  British  subjects,  and  this  was  carried,  with  the  addition 
that  "  the  General^ Committee  sliall  provide  for  an  additional  class  of 
members,  wIkj,  although  not  British,  shall  be  ehgible  for  membci-sliip 
provided^they  are  not  late  enemy  aliens."  This  resulted  from  expres- 
sions of  opinion  by  several  members  that  there  were  eminent  engineers 
in  other  countries,  France  and  America  being  especially  mentioned, 
whom  the'jChib^would  feel  it  an  honour  to  admit  as  members. 

Mr.  Hill  read  the  Comnuttce's  report,  which  stated  that  in  a  littlo 
less  than  four  months  the  applications  for  membership  had  risen  from 
1  197  to  1,005,  and  it  was  estimated  that  they  would  reach  5  000  by 
the  end  of  this  year.  He  also  gave  particulars  of  negotiations,  now  in 
progress,  for  the  acquisition  of  the  premises  of  the  Iload  Clu  b,  in  Coventry- 
street,  £85  000,  being  required  for  a  seven  years'  lease,  lie  stated  that 
this  sum.could^bc  provided  by  a  yearly  payment  of  £14  000.  He 
commended  the,premiscs,  which  well  suited  their  purpose  as  a  temporary 
home,  amongsftho  advantages  offered  being  70  bedrooms  and  dining 
rooms  to  accommodate  225  persons. 

Appjications  and  inquiriesshould  bo  sent  to  Mr.  Hill  at  39,  St.  James' 
Street,  S.W.I. 


Progress  of   Electrical   Research. 


Tho_  quartcrly^Progress  Report  of  the  British  Electrical  and  Allied 
Industries^  Research  Association  (E.K.A.)  states  that  the  Council  is 
carrying^out,  a  comprehensive  programme  of  research  at  the  National 
Physical^  Laboratory.  Of  its  sectional  activities  it  is  .  reported  that 
tests  are,  being  made  upon  cotton  fabrics  dressed  and  undressed  of 
various  weights,  and  treated  with  vaiying  thickness  of  varnish.  A 
collection  is  being^made  of  samples  of  treated  fibrous  insulating  materials 
with;  a  view,  to^  classification  before  proceeding  with  these  tests.  A 
comi)lete_series,of( purchasing  tests  is  to  be  made  on  samples  of  untreated 
papers  used  for^^variou^  electrical  purjjoses,  such  investigation  including 
the  testing, for  impurities  siich  as  metallic  inclusions  and  carbon  obtained 
from  soot  in_  the,  atmosphere,  as  well  as  porosity  conditions.  A  large 
number  of^  samples  of  tri  ated  papers  have  been  collected.  The 
numerous  othcr^materials  in  use  have  been  classified,  with  the  exception 
of  vulcanised,fibrcs,i  and  a  preliminaiy  schedule  of  acceptance  tests  for 
purchasing,  purposes,  has  been  prepared.  In  the  section  dealing  with 
composite  insulating^materials,  on  completion  of  experimental  work 
general,  clauses,  forj  mechanical  and  electrical  tests  will  be  prepared. 
Eire  resisting^materialSj  have  to  be  dealt  with.  Proposed  clauses  for 
tooling  tests  on  ebonite  are^ being  prepared.  In  connection  with  porce- 
lain insulators  st^valuable  report  has  been  received  from  Messrs.  Langton 
and  Harris  on  prcliminaij'  researches  on  electric  and  mechanical  strength 
temperature^  effects,  hardness,  specific  gravity,  thermal  conductivity 
and  moisture]j  absorption.  Programmes  ot  research  are  being  dealt 
with  in  regardjto  insulation  resistance,  surface  improvement,  dielectric 
strength  and^^unifoimity  of  vitrification. 

Mica  and  TuANsi-oiiMr.R  Oils* 

n  the'sectioni  dealing  with  mica  and  mieanite  the  views  of  users  of 
these  materials  for  commutators  are  not  supported  by  sufficient  evidence 
to  enable|[decisions  to  be  made  at  present.  Liformation  on  commutation 
troubles  not  directly  connected  with  mica  and  mieanite  is  being  for- 
warded to  the  B.E.A.M.A.  for  the  benefit  of  manufacturers.  The 
committee  is  considering  research  on  abrasive  hardness,  and  on  the 
manufacture[  of  mieanite.  Troubles  met  with  in  the  manufacture  of 
condensers' are  being  tabulated  for  consideration.  The  final  draft  of 
the  preliminary  purchasing  specification  for  insulating  oils  for  trans- 
formers,'oil;switches["and  breakers,  is  to  be  submitted  to  the  Engineering 
Standards' Association,  The^ational  Physical  Laboratory  has  imder- 
taken  researches  on  vapour  pressures,  thermal  transference  coefficients 
and  thermal,  conductivity.  Research  is  proceeding  on  specific  heats, 
latent  heats,' boiling  pouits,  effect  of  numerous  catalysers  on  sludging, 
such  as  metals  in' contact  with  paint  metals,  the  effect  of  the  electric 
arc  on  the'oil,i,tho'carbon  deposit  and  sludge  produced  in  transformers 
and  switches. 

Conductors,  Switchoeae,  &c. 

In  the^conductorjsection,  conclusions  of  wide  application  may  be 
drawn  from  investigations  of  the  thermal  and  moisture  conditions  of 
the  soil.  Thc| mathematical  formukt  developed  in  three-core  cable  work 
are  being  checked  over  a  wide  range  and  experimental  work  is  pro- 
gressing on  methods  of  measuring  dielectric  losses  and  the  effects  of 
grouping  and  spacing  cables.  In  regard  to  electric  control  apparatus 
a  report  is  being  issued  in  sections  on  the  phenomena  of  switching  and 
arcing  based  on  information  collected  from  power  station  engineers 
and  others.  Co-operation  with  the  Home  Office  is  being  continued 
in  testing  raining' switchgear.  A  report  is  in  preparation  on  the  design 
and  ofjcration  of  heavy  duty  fusible  cut-outs  and  incidental  matters. 
Information  is  being  collected  on  the  rupturing  capacity  of  direct- 
current  circuit^breakers  with  a  view  to  the  improvement  of  purchasing 
specifications.  A  committee  has  been  formed  to  consider  a  programme 
of  research  on'conditions  arising  from  the  use  of  larger  plant  in  respect 
of  the  conductivity  of  bolted,  clamped  and  screwed  joints. 

A  substantiaFcontribution  has  been  made  by  tins  Association  to  the     < 
funds  required  for  research  in  regard  to  the  corrosion  of  condenser  tubes, 
which  is  being  conducted  by  the  Institute  of  Metals. 
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Electric    Fans  at   the  Ne>v  Madras 
Council   Chamber. 


As  is  well  known,  the  Gexeral  Electric  Company  have  always  been 
associated  with  the  supply  of  electric  fans  of  the  highest  quality  suited 
to  all  conditions  of  service.  The  Witton  "  Swan  "  Patent  Fan  is  a 
special  design  of  sslf-lubricating  fan  for  use  in  tropical  climates.     These 


■•  Swan  Fans  at  Madras." 

fans  have  a  large  sale  in  India,  and  it  is  therefore  not  surprising  that  a 
large  number  of  these  have  been  installed  in  the  new  Council  Chamber  at 
Madras.  The  accompanying  illustration  shows  the  inaugural  ceremony 
of  tliis  chamber  by  H.R.H.  the  Duke  of  Connaught  and  the  "  Swan  " 
Fans  are  seen  at  work.  , 


The   Shanghai    Electricity 
Undertaking, 


Engineer' .s  Report. 

Mr.  Aldridge  says  the  plan  of  extensions  as  outlined  in  his  report  of 
Dec.  22,  1919,  is  now  in  progress.  A  few  mocUfications  have  been  made, 
such  as  selecting  20  OOUkW,  instead  of  18  000  kW  turbines,  two  300  kW 
house  turbines  instead  of  two  of  o  000  kW  each,  and  three'750  kW  rotary 
converters  for  direct-current  supply  to  the  boiler  house,  instead  of  two  of 
1  000  kW  each.  His  recent  visit  to  the  U.S.A.  and  toEngland  expedited 
the  issue  of  specifications,  and  the  receipt  and  selection  of  tenders.  In 
Julv  last  he  settled  in  the  United  States  contracts  for  sndtchgear  amount- 
ingto  .S240  000.  From  1901  to  the  present  day.  during  which  period  the 
generating  plant  has  grown  from  550  kW  to  120  000  kW,  the  preparation 
of  schemes,  plans,  &c.,  has  been  entirely  undertaken  by  the  department. 
The  contracts  placed  in  Great  Britain  recentiv  amounted  to  £504  020,  and 
those  placed  in  the  U.S.A.  to  G.S676  792.  The  British  ordere  included  a 
20  000k\V  Parsons  turbine  for  £125  715  (including  £35  715  for  Hick, 
Hargreaves  condenser),  a  20  000  kW  Metropolitan  Vickers  turbine, 
£122  050;  three  750  kW  Metropolitan -Vickers  rotary  convertei-s, 
£13.543;  and  two  Metropolitan -Vickers  300  kW  turbines,  £30  144; 
B.T.H.  switchgear,  £69  548  ;  and  Mitchell  Gonvej-or  &  Transporter 
Company,  coal  handling  plant,  £56  000. 

Annual  Accounts. 

The  past  3'ear's  revenue  was  5  210  760  Taels,  and  the  balance  carried 
to  net  revenue  account  1  290  121  Taels,  to  which  were  added  profit  on 
installation,  &c.,  8  265  Taels;  dividend  and  bonus  on  shares  in  Union 
Insurance  Society,  99  Taels  ;  and  superanuation  rcfimded  1  183  Taels. 
.\fter  providing  for  special  charges,  depreciation  of  stores,  &c.,  the  balance 
to  appropriation  account  was  781  537  Taels,  to  which  is  added  a  balance 
of  386  780  Taels  from  previous  year.  309  000  Taels  were  contributed  to 
general  funds,  77  400  to  general  funds  equalisation  account,  and  781  917 
carried  foi-ward. 


According  to  the  annual  report  of  Mr.  T.  Hill  Aldridge,  engineer  and 
manager  of  the  Shanghai  Municipal  Electricity  Department,  for 
the  year  1920,  the  power-house  had  to  operate  under  very  adverse 
conditions  during  the  year  owing  to  plant  shortage  and  to  delay  in  the 
delivery  of  water  pipes,  &c.  The  installed  operative  capacity  of  the 
two  power-stations  at  Dec.  31  last  was  the  same  as  a  year  previously, 
viz.,  38  600  kW.  During  March  No.  3  set  (a  5  000-kW  A. E.G.  machine) 
broke  down,  and  No.  4,  of  the  same  size  and  make,  broke  down  in 
April.  No.  3  was  repaired,  but  broke  down  again  in  September,  and 
both  units  were  scrapped.  The  loss  of  these  two  machines  prevented 
the  overhaul  of  the  General  Electric  10  000-kW  turbine  set.  In 
consequence  of  the  failure  of  the  two  German  machines  and  the  delay 
in  commissioning  the  first  of  the  two  18  000-kW  turbines  there  was  no 
material  reduction  in  the  cost  of  production  and  the  supply  to  the 
newer  power  consumers  was  restricted  to  the  extent  of  some  4  000  k\V. 
The  10  000-kW  Parsons  turbine  put  into  service  in  April  last  has  nm 
extremely  well.  The  70-tons-per-hour  coal  transporter  ordered  in 
1916  was  only  delivered  in  November  lasf.  The  additional  jDlant  which 
will  be  available  for  use  during  the  current  year  will  be  two  18  000-kW 
turbo-generators  and  a  10  000-kW  turbo-generator,  also  condensers 
for  the  18  000-kW  sets.  The  condensers  of  the  two  scrapped  A. E.G. 
turbines  will  be  utilised  with  the  new  10  000-kW  machine,  thus  effecting 
a  saving  of  £20  000.  Two  B.  &  W.  and  two  Stirling  boilers,  each  of 
80  000  lb.  jier  hour  evaporative  capacity,  were  ordered  in  1919,  and 
though  two  of  these  boilers  were  promised  for  July  last  year,  the  pcmises 
were  not  fulfilled.  There  will  be  ample  turbine  plant  to  take  care  of 
this  year's  demand,  but  insufficient  boilers. 

The  liighest  simultaneous  maximum  load  at  the  Riverside  and 
Fearon-road  stations  in  1920  was  36  742  kW  (compared  with  28  365  kW 
in  1919)  and  the  load  factor  improved  from  42-39  to  46-7.  The  units 
generated  were  179  619  458  and  sold  144  539  632,  an  increase  of  41-24 
per  cent,  over  the  sales  in  1919.  The  power  units  sold  were  116  839  147 
(increase,  37  216  599),  and  for  heating  and  cooking,  1  240  136  (increa.se, 
287  322).  The  additional  premises  connected  were  2  739,  making  the 
total  30  642,  and  the  new  connections  represented  11  672  kW.  17-28 
miles  of  22  000-V  underground  mains  were  laid  during  the  year,  and 
9-22  miles  6  600-V  underground  mains,  extensions  and  enlargements  of 
h.p  and  e.h.p.  overhead  feeders  amounted  to  36-44  miles,  and  of  l.p. 
overhead  mains  108-39  miles,  in  addition  to  smaller  extensions  of 
l.p.  undeiground  mains,  pilot  cable,  telephone  cable  and  public  and 
private  road-lighting  mains.  The  public  street  lamps,  all  gasHUcd, 
represent  347  700  c.p.,  besides  71  440  c.p.  in  private  streets.  There  are 
182  transformers  in  substations=65  776  kVA.  The  aggregate  of 
motors  connected  is  45  305  h.p.,  increase  12  243  H.p.  =  37  per  cent. 


Henley   Outdoor  Terminal   Boxes. 


In  the  list  recently  issued  by  ilessrs.  W.  T.  Henley's  Telegraph  Com- 
pany, Ltd.,  particulai-s  are  given  of  a  new  range  of  outdoor  type  of  l.t., 
h.t.  and  e.h.t.  terminal  boxes.  With  the  extension  of  electricity  supply 
in  rural  areas  which  will  ensue  upon  the  reorganisation  of  the  supply 
industry  there  will  be  an  increasing  demand  for  tenninal  bo.xes  of  this 


Section  Showing  Bonding  of  Cable. 

type.  All  the  boxes  set  out  in  the  pamphlet  have  the  well-known 
Henley  features  ;  the  overall  dimensions  are  given  and  may  be  relied 
on  for  fixing  purposes.  The  weight  of  insulating  compound  is  also 
given. 

The  low-tension  boxes  are  fitted  with  the  new  Henley  patent  armour 
grip,  which  has  been  designed  by  the  company  for  use  with  all  types 
of  lead-covered  and  armoured  cables.  It  is  claimed  that  whilst  a 
perfect  mechanical  grip  and  electrical  bond  are  obtained,  it  is  impossible 
to  damage  the  cable,  as,  after  sufficient  pressure  has  been  obtained  for 
bonding  the  lead,  further  pressure  cannot  be  exerted,  owing  to  the  faces 
of  the  two  halves  of  the  malleable  iron  cone  coming  into  contact  with  one 
another.     This  overcomes  a  source  of  trou';lc  to  a  supply  service,  and  10 


Inverted  Outdoor  Terminal  Box. 

doubt  mains  and  distribution  engineers  will  be  interested  in  the  new 
armour  grip.  The  particulars  given  include  full  jointing  instmctions 
for  the  inverted  outdoor  type  of  terminal  boxes.  Further  particulars 
can  be  obtained  from  the  Companv,  Blomfield-street,  London  Wall, 
EjC.  2. 
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Sheffield  Charges  for  Electricity. 

The  question  of  the  proper  tariff  to  be  adopted  for  olectrieity  mil  be 
again  considered  by  tlie  Siiki'kiei-d  Corporation  tliis  week.  It  will  be 
remeinlieiiMl  that  in  July,  192(1,  a  special  icmHiiittee  was  appointed  lo 
deal  with  the  matter  in  eonseqiienee  of  a  nicitiiin  by  Couneillor  Graves 
to  make  the  same  ehar^e  for  lifihtin";  and  pcjwer  supply. 

The  i-eport  states  :  "  It  woidd  a])])ear  that  t  he  ideal  basis  for  charging 
for  electric  current  woidd  be  a  li.\ctl  price  per  kilovolt  ampere  of  maxi- 
mum demand  plus  a  charge  for  current  rcgistcix'd  by  meter,  with  pro- 
vision for  a  sliding  scale  covering  fluctuations  in  the  cost  of  coal  and 
labour,  and  it  is  thought  likely  that  a  recommendation  for  some  such 
ideal  basis  will  be  made  by  the  Kleclricity  C'onimissionci's  in  their  forth- 
coming report.  A  ri'fcrencc  to  the  charts  exhibited  in  the  Council 
Chamber  shows  very  I'lcarly  that  the  great  incii-a.se  in  curiiMit  supplied 
for  power  has  resulted  in  {«)  a  very  material  reduction  in  the  cost  per 
unit ;  (b)  a  very  material  increase  in  the  number  of  units  supplied  per 
ton  of  coal  consumed.  It  nitist  be  borne  in  mind  that  the  givat  increase 
of  units  sohf  has  nnide  possible  the  maintenance  of  the  low  price  per 
unit  for  lighting.  In  adtUtion  to  this  the  introduction  of  the  metallic 
lilament  lamps  in  1009  reduced  the  consumption  of  current  used  by 
70  prr  cent.,  and  the  later  inti\)<luition  of  the  gasfillcd  lamps  in  1919 
further  ii'duced  the  consumption   lo  per  cent. 

It  is  .stated  :  "  Having  given  the  whole  matter  very  full  consideration, 
your  committee  n'commends  that  the  present  percentage  increases, 
which  an>  50  on  all  units  over  2d.,  7.5  on  all  units  for  tramways,  150 
on  all  units  under  2d.,  be  varied  so  far  as  the  150  per  cent,  scale  is  con- 
cerned by  ivducing  it  from  150  to  125  after  the  tlune  quarter  of  tliis 
year,  ancl  your  committee  regrets  to  find  that  the  figures  do  not  justify 
a  reduction  in  cither  of  the  other  two  classes  of  users,  but  further  recom- 
mends that  when'^costs  are  somewliat  more  stabilised  the  basis  prices 
be  revised,  unless  in  the  meantime  the  recommendations  of  the  Klec- 
lricity Commissionci'S  have  rendered  this  uinieccssary." 
The  report  was  only  adopted  by  six  votes  tn  three. 


Parliamentary  Intelligence. 


Country   House   Plant. 

*The  Willya  Overland  Crosslcys,  Ltd.,  of  Heaton  Chapel,  Stockport, 
have  plaeeci  upon  the  market  an  interesting  lighting  and  power  plant 
for  country  houses,  farms,  &c.  We  learn  that  the  Willys  light  and  power 
plants  arc  used  extensively  in  America,  and  it  is  claimed  that  they  are 
compact,  simple  and  absolutely  self-contained.  The  engine  is  an  air- 
cooled  3  H.p.  "  Knight  "  sleeve-valve  engine.  The  engine  speed  (1  .3,50 
revs.  |)pr  min.)  is  high  enough  to  give  an  absolutely  steady  light  when 
driving  direct  from  the  generator  and  yet  assure  long  life,  quietness  and 
economy.  The  engine  burns  kerosene  ;  there  is  no  carburetter,  and  the 
fuel  tank  in  the  base  holds  2  gallons,  sufficient  to  operate  the  engine 
for  nearly  eight  hours.  The  oil  consumption  is  veiy  slight,  and  there 
is  only  place  to  oil  the  complete  plant. 

The  engine  is  direct  ctnipled  to  an  Auto-Lite  1 J  kW  generator,  of  wliich 
it  is  said  th°re  are  more  than  2  000  000  in  daily  use.  The  armature  is 
the  only  moving  part,  and  it  is  keyed  to  the  crankshaft  as  is  the  flywheel. 
The  generator  is  shunt  wound,  has  four  poles  and  two  positive  and  two 
negative  brushes  to  collect  current  from  the  commutator.  The  gener- 
ator is  cooled  by  forced  air  and  will  not  overheat. 

The  battery,  which  is  big  enough  to  absorb  the  full  charge  rate  of  the 
generator,  can  be  fully  charged  from  dead  in  five  hours.  The  ampere- 
hour  capacity  is  225  ;  it  consists  of  16  ecUs  of  the  scaled  glass  type,  and 
it  can  run  a  J  H.p.  motor  without  the  aid  of  the  generator.  The  control 
system  is  simple  and  eliminates  the  usual  switchboard  with-  its  fuses, 
exposed  terminals  and  complicated  wiring  ;  it  includes  a  master  switch, 
overlaid  circuit  breaker,  battery  gauge,  a  charge  and  discharge  incUcation. 
It  is  claimed  that  the  Willys  is  a  real  light  and  power  plant  ;  it  will 
supply  electricity  for  more  than  100  lights  (6.3  from  the  generator  alone); 
it  will  pump  watjr,  churn,  run  a  vacuum  cleaner,  heat  water,  and  per- 
form many  other  useful  operations. 

The  company  state  that  moiv  than  400  000  home  owners  and  farmers 
have  already  purchased  these  plants.  Contra('tors  can  see  the  plant 
in  operation,  either  at  the  Manciicstcr  factory   nr  Lcmdon  showroom. 


Electricians'   Wages. 

We  are  pleased  to  announce  that,  in  accordance  with  the  National 
Wages  Agreement  mad?  on  Aug.  7,  1920,  between  the  Electrical  Trades 
Union  and  the  National  Federated  Association,  the  parties  have  now 
further  agreed  as  under  : — 

To  vary  the  wages  of  all  grades  in  accordance  with  the  recommenda- 
tion of  the  National  Conference,  hehl  at  York,  on  April  20,  1921,  which 
read  as  follows  :  "  It  was  agreed  to  mutually  recommend  a  reduction  of 
10  per  cent,  in  the  present  rate  of  wages  in  two  instalments,  namely,  5 
per  cent,  to  come  into  force  on  the  first  pay  day  following  May  9  for  the 
pay  period  covered  by  that  pay  day.  and  a  further  5  per  cent,  to  come 
into  effect  on  the  first  pay  day  following  July  9  for  the  pay  period 
covered  by  that  pay  day." 

This  recommendation  is  without  prejudice  to  the  revision  of  wages 
due  in  July  provided  by  the  National  Standardised  Wages  Agreement. 
Under  the  present  agreement,  which  is  dated  the  31st  ult.,  there  is  to 
be  no  victimisation  by  cither  side.  Complaints  under  this  head  are  to  be 
investigated  by  joint  committee  or  existing  machinerj-,  and  no  stoppage 
of  work  is  to  take  place  pending  such  investigation. 


SAFEGUARDING    OF    INDUSTRIES  BILL. 

In  the  House  of  Commons  last  week  the  fin.'ouial  resoluticms  in  con- 
nection with  the  safeguarding  of  industries  passed  the  Ueport  stage, 
and  Mr.  Baldwin  then  brought  in  his  Hill  for  safeguarding  industries. 
On  the  first  resolution,  relating  to  key  industries,  various  amendments 
were  moved  and  defeated.  These  amendments  were  to  reduce  the  period 
during  which  the  resolution  would  have  effect  from  five  years  to  three, 
to  reduce  the  duty  from  33,^  per  cent,  to  10  per  cent.,  to  (jmit  optical 
glass  and  arc-lamp  carbons,  and  to  substitute  Parliament  for  the  Hoard  of 
Trade  and  its  Advisory  Committee  as  the  ultimate  authority  to  deter- 
miiu-  the  specific  articles  to  be  taxed.  On  the  re.solution  dealing  with 
dum]iing.  Sir  A.  Mond  said  there  was  no  doubt  that  the  collapsed  <'X- 
changes  had  enabli'd  forAgn  countries  to  export  to  the  world  markets  at 
a  very  great  advantage.  The  abnormal  circumstances  of  the  time  had 
driven  him  reluctantly  to  the  conclusion  that  the  coui-se  jn-oposed  was 
the  right  one  to  pui-sue.  [fS  f      '     f 

The  Bill  was  read  a  second  time  on  Tuesday  by  a  large  majoritj'.f  [    » 


GRIMSBY    CORPORATION    BILL. 

This  Bill,  which  had  previously  been  passed  by  the  House  of  Lords, 
was  considereil  on  Tu<>sday  by  Section  A  of  the  Local  Legislation  Com- 
mittee of  the  House  of  Commons,  presided  over  by  Sir  William  Middle- 
brook.  The  Bill  sought  authority  for  the  Corporation  to  construct  and 
work  tramways  and  trackless  trolley  routes,  to  purchase  tramways 
outside  the  borough  anil  also  further  jjowere  in  regard  to  electricity 
supplj',  markets,  &c. 

Mr.  W.  J.  Jeeves,  K.C.  (for  the  promoters),  explained  the  objects  of 
the  Bill,  and  made  it  clear  that  it  was  not  intended  to  borrow  money 
for  both  tramways  and  trackless  trolly  routes. 

Mr.  <J.  B.  Hamilton  gave  evidence  in  regard  to  the  estimates  of  the 
cost  of  the  proposed  works  and  of  the  value  of  porticms  of  the  Great 
Grimsby  Street  Tramways  Company's  system  affected  by  the  proposed 
tramway  purchase  powere,  and  Mr.  H.  L.  White,  general  manager  of  the 
company,  gave  evidence  on  behalf  of  the  company,  and  ultimately  the 
Committee  passed  the  preamble  of  the  Bill,  the  clauses  relating  to  tram- 
ways and  trolley  vehicles  being  then  afijustcd. 


COAL  FOR    ELECTRICITY   UNDERTAKINGS. 

In  the  House  of  Commons  last  week  Mr.  W.  TiiuRNK  asked  t  he  Secretaiy 
for  Mines  if  he  was  aware  that  just  before  the  stoppage  of  work  in  the 
coal  mines  the  engineer  and  manager  of  the  West  Ham  electricity 
department  purchased  1  500  tons  of  coal  at  38s.  (id.  per  ton,  which  the 
Government  held  up,  but  in  consequence  of  the  supplies  nnining  short 
the  Government  allowed  a  further  quantity  for  which  the  dealers  were 
charging  68s.  6d.  per  ton  ;  whether  that  extra  30s.  would  mean  an 
additional  cost  of  £2  250  to  the  Corjjoration,  who  were  already  losing 
over  £200  per  week  through  the  restrictions  of  coal  supply  ;  and,  seeing 
that  the  cost  of  those  demurrage  charges  should  fall  on  the  nation  and  not 
on  Corporations,  whether  the  Ciovemment  intended  taking  any  action 
in  the  matter. 

In  reply,  Mr.  BALD^\^>f  said  the  Mines  Department  had  been  in  com- 
munication with  West  Ham  Corjioration  regarding  the  ease.  The  prin- 
ciple followed,  was,  on  the  outbreak  of  emergency,  to  hold  up  all  coal 
afloat  in  British  ships  as  a  mobile  reserve  to  meet  requirements  necessary 
for  the  existence  of  the  community  wherever  they  might  arise.  It  was  a 
mere  chance  that  when  the  need  for  further  supplies  for  West  Ham 
Electricity  Department  arose,  the  coal  released  was  part  of  a  sup]ily 
originally  consigned  to  them.  When  coal  wa.s  held  in  that  way  charges 
such  as  demurrage,  &c.,  necessarily  accumulated,  and  the  jirinciple  was 
followed  that  the  consumer  receiving  the  emergency  sup]ily  must  pay  the 
costs  of  that  supply.  No  other  course  was  practicable,  and  the  ]irinci])le 
was  obviously  fair  and  just.  He  could  not  agree  that  such  extra  costs 
ari,sing  out  of  the  emergency  should  fall  upon  the  Exchequer. 


In  order  to  add  to  the  troubles  of  the  country  a  serious  CRISIS  in  the 
BXGINEERIxo  AXl)  ALLIED  INDUSTRIES  appeal's  to  be  develo])ing  on  the 
question  of  wages.  The  Engineering  and  National  Employers'  Federa- 
tion have  i)Osted  notices  of  reduction  in  wages  which  are  to  take  place  in 
three  stages.  The  employers  contend  that  they  cannot  get  orders  until 
they  bring  down  the  high  cost  of  production,  which  is  attributed  to  the 
present  high  level  of  wages,  and  thei-efore  it  is  announced  that  from 
June  1()  a  reduction  of  3s.  per  week  will  be  made  in  the  ea.se  of  time 
workei-s  and  7.1  per  cent,  for  ])iece  workcre.  A  similar  reduction  will 
take  place  on  .July  16,  and  from  September  the  war  bonus  of  12J  per 
cent,  and  1\  per  cent,  for  time  and  piece  workers  respectively  wUl  be 
cancelled.  Naturally,  the  organisations  of  the  workers  contend  that 
these  reductions  are  too  drastic,  and  unless  some  means  of  bringing  the 
parties  together  is  discovered  the  engineers  throughout  the  country  will, 
it  is  feared,  leave  work  at  the  end  of  next  week.  However,  attempts 
are  being  made  to  induce  the  Minister  of  Labour  (Ur.  Macnaniara)  to 
institute  an  inquiry  under  the  Industrial  Courts  Act,  but  further  efforts 
are  to  be  made  to  induce  the  two  ]iarties  to  come  to  an  agreement  before 
the  Minister  will  give  a  decision  upon  the  demand  for  an  investigation. 
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Gommercial     Topics. 

Mineral  Samples  from  ChUe. 

Samples  of  large  sheet  mica  and  molybdenite  have  been  received  in 
the  Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.I,  from 
Chile  through  the  Commercial  Secretarj'  to  H.M.  Legation  at  Santiago, 
and  may  be  inspected  by  British  films  on  application  to  the  Department. 

Standardised  Contracts. 

The  movement  for,  drawing  up  a  standardised  form  of  contract  for 
Government  and  municipal^  work  is  proceeding  slowly.  As  might  be 
expected,  the  question  is  proving  somewhat  compUcatcd,  and  the  Com- 
mittee of  the  Federation  of  British  Industries,  which  is  dealing  with  it, 
has  decided  first  of  all  to  establish  the  fundamental  principles  which 
should  govern  all  contracts,  and  then  to  consider  the  specific  conditions 
which  should  be  attached  toj particular  types  of  contract.  Of  course, 
the  general  aim,  and_ a; very, laudable  one.  is  to  remove  or  modify  clauses 
of  an  oppressive^^or  onerouSj^kind. 

*  *  *  * 

Extension  of  Expert  Credit  Scheme. 

The  House  of  Commons  haspassed  a  lesolution  declaring  it  expedient 
to  extend  the  Export- Credits  Act  to  the  giving  of  guarantees  in  connec- 
tion with  export  transactions,[and  to|  amend  it  as'rcgards  the  countries 
to  which  the  scheme  apphes.^ "  The  amounts  outstanding  at  any  time  in 
respect  of  credits  and  guarantees  will  not  exceed  the  amount  now  autho- 
rised—viz., £26  000  000.il  Sir  P.  Uoyd-Grcame  stated  that  the  sctemc 
istobecxtendedtotheBritishEmpiie,  but  will  not  at  present  be  extended 
to  India  and  to  British  possEssions  in  the  Far  East.  Mr.  A.  M.  Samuel, 
who  supported  the  reEoiution,[  quoted  the  case  of  Australia,  to  which 
country  the  export  of  thousands  of  pounds'  worth  of  gccds  is  blocked  on 
account  of  the  state  of  the  exchange.  Speaking  for  exporteis  and  fc  r  the 
Association  of  British  Chambers  of  Ccnmeice,  he  thought  the  scheme  a 
first-class  measure,' and  likely. to  benefit  workpeople  and  manufacturers 
at  no  great  cost  to.^the,Glovernmf  nt. 

'        *  *     -        *  * 

Italian  Tariff  Policy. 

It  is  reported  that  the  Director-General  of  Commerce  has  reported 
to  l:he  Superior  Trade  Council  on  the  urgent  needs  of  Italian  commercial 
policy  and  pointing  out  the  insufficiency  of  the  provisions  contained  in 
the  treaties  of  peace  to  re-establish  Italian  foreign  trade.  The  Director- 
General  urges  that  special  economic  agreements  should  be  concluded 
with  ex-enemy  States,  for  supplementing  theprovisiorscf  the  Treaties 
of  St.  Geimain  and;  Versailles.  These  agreements  should  be  for  very  short 
periods,  and  should  aim,  besides  setthng  disputes  with  regaid  to  trade 
at  breaking  down,  or  at  least  minimising,  the  Customs  barrieis  with 
regard  to  exports'  and  imports,"'  thereby  enabling  Italy  to  obtain  goods 
she  needs  and  to  dispose  of  merchandise  which  she  cannot  place  on  other 
markets.  Italian  economic  policy  should  tend  :  (l)With  regaid  to  Allies, 
to  obtain  the  abandonment  of  those  measuies  of  excessive  protection 
and  high  cost  of  raw  materials  which  are  causing  serious  haim  to  Italian 
industry  ;  and  (2)  with  respect  to  ex-enemy  countries,  and  the  new 
countries  arisen  since  the  war,  to  re-establish  such  conditions  as  are 
essential  to  trade,  and  to  conclude  reciprocal  agreements  for  removing 
import  prohibitions. 

*  *  *  * 

Swedish  Imports. 

It  is  pleasant  to  read  that  the  share  of  the  United  Kingdom  in  Swedish 
imports  in  1920  was  well  maintained  and  was  valued  at  £39  332  000. 
American  competition,  which  w^s  very  marked  in  1919  and  the  first  few 
months  of  1920,  seems  to  be  losing  ground,  although  in  motor  vehicles 
and  agricultural  machinery  the  United  States  has  maintained  a  firm  hold, 
due  mainly  to  well-developed  selling  organisations.  Although  imports 
from  Germany  fell  far  short  of  the  pre-war  figure,  there  are  indications 
that  this  coimtry  is  making  a  deteimined  bid  to  regain  the  Swedish 
market.  Manufactured  and  semi-manufactured  metal  goods,  glass  and 
pottery,  formed  some  of  the  principal  items  of  import  from  Germany  in 
1920.  With  regard!  to_  machinery,  Germany  supplies  about  two-thiid.s 
and  the  United  liingdom  one-sixth  of  Swedish  reciuirements  from  abroad. 

Imports  of[heavy  chemicals  from  the  United  Kingdom  have  increased 
and  appear  to  be  steadily  growing.  Large  quantities  of  glassware  are 
imported  from  Germany,  the  United  States, Czecho-Slovakia  and  Belgium. 
Electrical  insulators  and^china  for  electrical  purposes  were  imported  to 
the  extent  of  1  327  tons,''mainly  from  Germany.  Of  the  hot  rolled  iron 
imported  (60  5.51  tons),  37  779'  tons  came  from  Germany,  the  United 
Kingdom  supplying  only  3  747  tons.  Of  the  pig  iron,  the  United  King- 
dom supplied,  17  000  tons,  Germany  8  600  tons  and  the  United  States 
8  000  out  of  a  total  of  35  000  tons.  The  consumption  of  rails  stands  at 
the  same  figure|'as  the^average  before  1915,  with  a  total  of  59  000  tons, 
of  which  Germany  previously  suppUed  80  per  cent.  ;  but  the  figures  for 
1920  were  :  Germany,  29390  tons.  United  Kingdom  15  150  and  the 
United  States  1 1  331  tons. ' 


A  breakdown  in  the  electricity  supply  of  Belfast  occurred  shortly 
before  midnight  on  the55th  inst.,  and  consumers  were  cut  off  for  over 
two  hours.  It  was  ascertained  that  a  breakdown  had  taken  place  in  a 
main  near  the  centre  of  the  city.  A  good  deal  of  inconveruence  was 
caused  in  the  newspaper  offices.  Post  Office,  Telephf^re  Exchange,  &c. 
Concurrently  with  the_  above  incident,  an  attempt  was  made  to  isolate 
Belfast  by  cutting  the  telegraph  and  telephone  mres  at  various  points, 
so  that  the  failure  of  the  electric  current  is  attributed  to  the  action  of 
Sinn  Feiners. 


Electricity  Supply, 

West  Bbo.viwich  Corporation  has  reoaived  sanction  to  a  loan  of 
£29  040,  for  electricity  supply  purposes. 

On  the  past  year's  working  of  tire  Exetee  electricity  undertaking 
there  was  a  gross  profit  of  £1 1  918  and  a  net  profit  of  £2  486 
t  -The   Minister  of  Transport  has   revoked  the  Biddtjlph  .  Electric 
Lighting  Oedek,  1912,  as  to  the  whole  area  of  supply  as  from  May  31. 

The  Electricity  Commissioners  have  authorised  Aberdeen  Corpora- 
tion to  put  in  a  10  000  kW  turbo-alternator  and  two  water-tube  boilers 
at  the  electricity  works. 

The  chaiiman  and  vice-chaiiman  of  Blackbhen  Electricity  Committee 
have  been  empowered  to  acquire  a  plot  of  land  at  Lower  Darwen  for  the 
erection  of  a  sub-station. 

WATFOED^Urban  Council  have  received  sanction  ficm  the  Electricity 
Commissioners  to  boriow  £23  OCO,  part  of  a  £45  000  scheme  for  extending 
the  electricity  supply  undertaking. 

The  Electricity  .Ccmmissicners  have  given  permission  to  Wateoed 
Urban  Council  to  supply  electricity  to  houses  on  the  Grove  Estate, 
Eadlett,  which  is  in  St.  Albans  rural  area. 

Stepney  (London)  Council  is  recommended  by  the  Finance  Com- 
mittee to  take  up  a  loan  of  £10  000  at  7  per  cent,  per  annum,  repayable 
within  20  years,  for  the  electricity  department. 

BrETON  Corporation  has  leceived  sanction  ficm  the  Electricity  Ccm- 
missioneis  to  raise'  a  loan  of  £15  OCO  for  extensions  of  the  electricity 
undertaking,  but  other  extensions  estimated  to  cost  £18CC0  have,  been 
deferred. 

Last  week  Salfobd  Corporation  approved  a  recommendation  of  the 
Electricity  Committee  to  pui chase  for  £1  570  a  plot  of  land  of  about 
16  acres  adjoining  the  land  recently  acquiied  for  the  new  power  station 
at  Agecroft. 

At  a  meeting  of  the  leading  ratepaj'crs  of  Theapston  held  last 
week  in  oider  to  consider  the  questicn  of  inticducing  electricity  supply 
into  the  district,  a  committee  was  appointed  to  make  inqiuries  and 
report  to  a  tubscquent  meeting.  A  fub-ccn  mittce  ■nas  also  instiucted 
to  visit  electricity  woiks  in  the  neighlcuitccd. 

Cwing  to  coal  shortage  the  Ncitingham  Tramways  Committee 
has  decided  to  lun  the  tismcais  between  7  ai:d  9  a.m.,  frd  letween 
12.30  and  6.S0  p.m.  Electric  cuiient  for  jtvier  is  cut  eft  at  4  p.m., 
but  in  Older  to  relieve  the  situaticn  the  Emergency  Ccmmittee  has 
decided  to  convert  eleven  boileis  for  oil  fuel. 

Good  picgrcfs  is  being' iradc  with  the  election  of  the  additional  plant 
at  the  OiEBAM  Electricity  Woiks,  including  the  second  turbo-geneiator 
of  6  000  kW,  twol  Batcock,  cSt  Wilcox  boileis,  gieen  econcmiseis,  switch- 
gear,  &c.  Ihe  consulting  tr.ginc'er,  Mr.  E.  Blakcmore,  has  been  instiuct- 
ed to  proceed  as  soon  as  possible  with  the  piepaiations  of  the  scheme  for  a 
new  generating  station. 

The  Kewcastle  &  Disteict  Electric  Lighting  Company  has  notified 
its  consumeis  that,  owing  to  the  coal  dispute  it  has  become  necessaiy  to 
use  oil  fuel  to  maintain  the  supply  of  electricity.  In  consequence  of  the 
additional  cost  of  production  it  has,  however,  become  necessary  to 
increase  the  charges  for  electrical  encigy  supplied  for  power  as  ficm  the 
June  monthly  meter  readings.  The  Company  states  that  the  present 
cost  of  a  ton  of  oil  is  equivalent  to  a  ton  of  coal  at  70s.,  and  on  this  basis 
the  charges  are  to  be  advanced  under  the  coal  clause  in  the  contracts. 

Last  week  Liveepool  Corporation  endorsed  an  arrangement  between 
the  Housing  and  the  Tramways  and  Electric  Power  and  Lighting 
Committees  for  the  laying  of  supply  mains  to  the  various  housing  areas. 
The  Housing  Committee^  will  pay  annually  a  sum  equivalent  to  the' 
amount  of  interest  and  sinking  fund  on  the  capital  expenditure.  The 
wiring  of  the  houses  has  already  been  put  in,  and  the  Housing  Committee 
will  make  a  charge  to  the  tenants  to  cover  the  wiring  and  other 
expenditure  as  well  as  the  current  supphed. 

The  Staffobdshiee,~Wolveehampton  &  Dudley  Joint  Committee 
for  Tuberculosis  has  provisionally  adopted  a  scheme  and  accepted 
tenders  for  electric  lighting  and  heating  of  Prestwcod  House.  It  is 
proposed  to  use  water  power  for  tlie  generation  of  current,  and  the 
following  tenders  have  been  accepted,  subject  to  the  approval  of(the 
JDnistry  of  Health  :  Warburton)*,  Compan3',[amounting  to  £4  324  10s., 
including  generator  and  switchboard  of  Bees  Roturbo  type  ;  Couzens 
&  Akcrs,  for  electric  wiring  and  fittings,  £2  650.  • 

The  accomits  of  the  Cahteeeuey  electricity  department  for  the  year 
ended  March  31  show  a  total  capital  expenditure  of  £82  695,  an  increase 
of  £4  760  during  the  past  year.  The  income  was  £20  679,  an  increase 
of  £4  213  over  1919-20.  The  expenditure  was  £15  160,  against  £11  451, 
coal  accounting  for  £1  820  and  salaries  and  wages  for  £872  of  the 
increase.  The  gross  profit  is  £5  519,  an  increase  of  £505.  Sinldiig 
fund,  interest  and  income  tax  amounted  to  £4  475,  leaving  a  net  profit 
of  £1  043.     1  021  883  units  were  sold,  against  870  058. 

Birmingham  Electric  Supply  Department  proposes  to  acciiure  land, 
known  as  th»  Whitacre  Meadows,  for  a  connection  with  the  railway.  On 
Tuesday  the  Committee  reported  that  there  were  some  hundreds  of 
applications  for  electricity  services  on  the  books,  and  others  were  coming 
in  daily.  The  expenditure  on  this  nonnal  development  called  for  about 
£30  000  per  aimum.  Since  the  Committee  last  reported  on  the  question 
of  jjlant  extensions  the  position  had  considerably  altered.  Owing  to 
the  present  trade  depression  there  is  a  margin  of  generating  plant  avail- 
able for  new  business,  and  it  has  been  found  possible  to  connect  up  a 
large  number  of  premises  for  lighting  supplies.  Further,  when  the  first 
portion  of  the  Nechells  permanent  station  plant  is  in  operation  a  con- 
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i^iilcrable  number  of  applications  fur  power  supplii-s  can  also  be  dealt 
witli,  provided  funds  are  available  fur  the  connections.  The  new  busi- 
ness which  it  is  desirable  to  deal  with  expeditiously  would  call  for  a 
further  sum  of  iM  000  in  the  near  future,  some  of  which  was  i-equired 
iniinudiately.  In  oiiler.  theitfcire,  to  carry  on  the  work  of  the  under- 
taking and  to  deal  with  its  onlinary  development,  the  Comiftittec  asks 
that  they  Ix'  autliorised  to  expend  £50  000  lurlher  on  acconntof  tho  pro- 
vision of  £140  401)  included  in  tile  Neeliells  scheme,  and  subject  also  to 
their  making  suitable  arrangements  \vith  the  Finance  Committee  for 
raising  the  money  and  to  obtaining  the  necessary  sanction  of  the  Elec- 
tricity Commissioners.  The  Committee  also  asked  for  authority  to 
carry  out  alterations  at  the  Chester-stivct  station,  makin;;  it  a  sub- 
station, the  steam  generating  plant  being  retained  for  emergencies.  An 
expcndituiv  of  £15  000  would  be  necessary,  but  a  net  saving  of  £4  450 
])er  annum  was  estimated. 

The  Kllesmebe  Pobt  Urban  Council  has  been  in  communication 
with  the  Kleetricity  Commissionere  in  connection  with  the  question 
of  a  supply  of  electricity  for  the  district.  The  chainiian  of  the  Council 
(Councillor  VV.  Stockton),  who  recently  visited  London,  where,  in 
company  with  representatives  of  the  Mersey  Power  Company,  he  saw 
Sir  .lohn  Snell,  said  liis  view  was  that  the  ('ouncil  had  no  prospect  of  a 
supi)ly  for  several  years  exce|)t  from  the  Mersey  Comjiany.  The 
chairman  stated  at  the  last  meeting  of  tlie  Council  that  it  was,  therefore, 
a  i|uestion  of  transferring  the  Coimcil's  electric  lighting  order  to  tlie 
company  or  having  tho  onler  ix-voked.  The  transfer  would  be  made 
upon  terms  which  would  secure  to  the  Council  the  reimbursement  of  the 
costs  in  getting  it,  and  a  clause  could  be  inserted  in  the  agreement 
providing  for  the  acqui-sition  of  the  undertaking  by  the  Council  at  the 
end  of  42  years  at  the  then  capital  value,  excluding  goodwill. 

In  the  course  of  tlie  discussion,  Mr.  T.  Pkec  ivai,  said  they  were 
ajiparently  going  to  be  at  the  mercy  of  a  private  company.  What  was 
to  stop  the  Mersey  Power  ('ompany  supplying  electricity  to  householders 
at  a  cheaper  price  than  the  Council's  gas  ?  He  hoped  the  Council 
would  fight  the  matter.  He  moved  that  the  Council  fight  it  out  and 
refuse  to  transfer  the  order  without  an  explanation  as  to  why  they  were 
being  so  treated. 

Ultimately  it  was  decided  to  inform  the  Commissioners  that  the  Covincil 
were  unable  to  make  their  decision  yet  and  to  ask  for  full  particulars  of 
the  reason  why  they  should  be  called  upon  to  surrender  their  order  to 
the  Mersey  Company. 

Electric  Traction. 

The  lii-st  railless  trolly  vehicle  in  use  at  Rothebham  was  put  into 
serrico  last  week. 

.•V  scheme  for  the  construction  of  a  light  railway  between  Ambleside 
and  Keswick  lias  been  referred  by  the  Westmorland  County  Council 
to  the  Main  lioads  Committee  for  consideration. 

The  Bpbnley  Tramways  Committee  has  decided  in  view  of  the  losses 
incurred  during  the  financial  years  ended  1920  and  1021  to  appeal  against 
the  assessment  of  the  tramwaji^  undertaking. 

.\  serious  FlUE  wliich  occurred  at  the  Toequ.^y  Tb.\m\vay  DErOT  on 
Friday  and  caused  the  destruction  of  a  number  of  tramcars,  motor- 
omiiiliuses,  charabancs,  &e.,  was  due  to  the  explosion  of  a  barrel  of 
petiTil.     Tlie  damage  is  estimated  at  £20  000. 

The  Exeter  City  Council  has  instructed  the  Tramways  Committee 
to  revise  the  Wages  of  the  staff  and  to  obtain  a  reduction  in  the  charge 
for  electric  current,  and  failing  a  reasonable  concession  being  made,  the 
■  xpediency  of  closing  the  undertaking  is  to  be  considered. 

The  income  of  the  Blackpool  Corporation  Tramways  for  the  year 
ended  March  SI  amounted  to  £279  661,  compared  with  £186  475  in 
1919-20,  or  £9  GOO  more  than  estimated.  Tlie  expenditure,  estimated 
to  be  £203  000,  was  actually  £235  33S,  and  the  gross  profit  was  only 
£44  323.  .\fter  meeting  int<?rest  and  other  charges,  the  disposable 
balance  is  only  £144.  The  gross  capital  outlay  is  £662  442,  but  the  net 
indebtedness  is  only  £436  900. 

The  accounts  of  the  Glasgow  TEAnrwAYS  DepartsSent  for  the  year 
entlerl  May  31  show  t  ralTic  revenue  of  £2  388  444.  Passengers  carried  were 
447  601  811,  compared  with  .509  339  886,  in  the  previous  year,  and  car-miles 
run.  26  902  874  (increase,  443  859).  On  June  1  last  fares  were  increased 
so  that  the  minimum  fare  was  Jd.  (paid  by  means  of  a  coupon)  compared 
with  the  previous  minimum  of  ^d.,  the  result  being  a  decrease  of 
61  728  075  in  passengers  and  an  increase  of  £67 1  954  in  receipts.  Traffic 
receipts  per  car-mile  were  21-307d.  (increase  5-737d.). 

The  Highways  Committee  of  the  London  County  Council  has 
negotiated  an  agreement  with  Leyton  Urban  Council  for  working  the 
Leyton  tramways  for  10  yeai-s.  It  is  estimated  that  the  annual  car 
mileage  should  "reach  2  000  000,  and  on  this  basis,  and  taking  receipts 
and  expenses  at  the  average  of  the  Council's  system,  it  is  estimated  that 
the  gross  annual  re-venue  from  the  I^yton  tramways  would  be  £184  405. 
and  the  expenditure  would  be  £176  515,  leaving  a  balance  of  £7  890. 
Under  the  suggested  arrangement  for  the  division  of  the  estimated 
surplus  on  the  working  of  the  combined  London  and  Leyton  systems, 
the  DistricfCouncil  would  receive  £10  119  as  their  proportion,  and  the 
Council  would  thus  Uise  approximately  £2  000.  It  is  asserted,  however, 
that  this  deficiency  would  be  more  than  counterbalanced  by 
improvements  and  economies  rendered  possible  by  the  agreement. 
The  agreement  was  approved  at  the  meeting  of  the  Council  on  Tuesday, 
when  the  chairman  of  the  Highways  Committee  (Mr.  Squiees)  stated 
that  the  matt-er  of  on,  fuel  at  the  power  station  at  Greenwich  had 
been  under  consideration  some  time  before  the  coal  stoppage.  Two  of 
the  largest  boilers  had  been  converted  for  oil  fuel  and  were  now  under 
full  steam.  Two  others  were  in  process  of  conversion,  and  the  work 
vrv.i'  I  h  •  comple'cd  within  a  few  days. 


Institution  Notes. 

The   report  of  the  Students'   Section   of  the  South   Midland 

CK^^TBK    OP    THE    INSTITUTION    OF    ElECTBIC.U,    ENG1NEEK.S    shows    the 

past  session  to  have  been  entirely  successful.  There  has  been  a  large 
increase  in', tho  number  of  student  members  in  the  section  and  the 
nicmbcrship'has  now  reached  a  total  of  210. 

Tho  following  nominations  have  been  made  for  tho  vacancies  wliich 
will  occur  on  the  Committee  of  the  Western  Centre  of  the  Institution 
i)F  Kleotbioal  Engineers  at  the  end  of  tho  present  session.  Chairman, 
iMr.  A..  C.  MacWIiirter ;  First  Vice-Chairnum,  Mr.  F.  Trcuiain  ;  Second 
Vice-Chairman,  Mr.  C.  T.  Allan.  The  seven  following  nominations 
are  put  forward  to  fill  five  vacancies  on  the  (Commit lee  :  Prof.  F. 
Bacon,  Messi-s.  W.  A.  Chamen,  F.  S.  Carter,  A.  H.  Dowson,  W.  Hardy, 
W.  ft.  Heath  and  Prof.  D.  Robertson.  Members  may  submit  other 
nominations,  which  must  be  proposed  and  seconded,  and  accompanied 
by  a  letter  from  the  nominee  signifying  his  willingness  to  serve,  and 
such  nominations  should  reach  Mr.  A.  J.  Ostler,  The  Exchange,  Com-st., 
Bristol,  by  June  14. 

At  the  recent  annual  general  meeting  of  the  Sydney  Division  of  the 
Institution  of  Engineers  of  Australia,  the  result  of  the  ballot 
for  the  election  of  the  N.S.W.  division  officers  and  committee  for  1921 
was  announced  :— Mr.  D.  F.  ■}.  Harricks  is  chairman,  Mr.  C.  E.  Wright 
of  Elder,  Smith  &  Company,  hon.  secretary,  and  Mr.  A.  Morrison,  hon. 
treasurer.  The  new  committee  consists  of  Messrs.  R.  J.  Boyd,  J.  E 
Donoghue,  A.  D.  J.  Forster,  R.  Vine  Hall,  T.  H.  Houghton,  T.  H. 
Kirkpatrick,  J.  II.  McTagcart,  Wm.  Poole,  Walter  Reeks,  Wm.  Sinclair, 
T.  P.  Strickland,  .1.  P.  Ti  vy.  J.  Vicars  and  F.  V.  Wikner.  It  will  be  remem- 
bered that  the  Institution  was  recently  formed  by  the  affiliation  of  the 
Engineering  A.ssociationof  N.S.W.,  the  Electrical  Association  of  Australia 
(N.S.W.  Section),  the  Sydney  University  Engineering  Society]  and  [the 
Institute  of  Local  Government  Engineers  of  Australia. 

The  British  Association  has  issuea  its  preliminary  programme  for  the 
89th  annual  meeting  which  will  be  held  at  Edinburgh  from  Supt.  7  to  14 
next.  The  president  (Sir  Edwin  Thorpe)  will  give  an  address  on  Aspects 
and  Problems  of  :Post-War  Science,  Pure  and  .\pplied,  and  among  the 
addresses  of  presidents  of  sections,  which  wUl  initiate  debates  are  the 
following  :  Prof.  .0.  W.  Richardson  on  "  Problems  of  Physics  "  ;  Mr. 
W.  L.  Hichens  on  "  Principles  by  which  Wages  are  Determined"  ;  arid 
Prof.  A.  H.  Gibson  on  "  Water  Power."  The  Council  summoned  all 
Sectional  Committees  to  consider  a  common  action,  and  out  of  the  various 
suggestions  made  some  topics  were  selected  to  be  debated  by  appropriate 
groups  of  sections  at  joint  meetings.  These  topics  include  the  structure 
of  molecules,  the  age  of  the  earth,  and]bio -chemistry.  Prof.  A.  S.  Edding- 
lon  will  give  a  popular  exposition  on  tho  tlicry  of  relativity  and  public 
lectures  will  al.so  be  given.  The  speakers  will  include  Sir  Oliver  Lodge, 
who  will  deal  with  speech  through  the  ether. 

■*Xt  its^meeting  last  week  the  South  Wales  Institute  of  Engixex.k3 
r.'iumed  jth'j  discussion  on  the  case  for  powdered  fuel,  as  put  in  a  Paper 
by  Mr.  Robzrt  James,  Wh.Sc,  who  gave  an  analysis  of  the  pulverising 
costs  of  a  plant  dealing  with  fifty  tons  a  day.  After  allowing  for  interest 
and  depreciation,  the  total  cost",  including  drying,  &c.,  would,be  7s.  6d. 
pjr  ton.  He  referred  to  the  plant -forjfiring  a  Stirling  boiler  with  pow- 
dered coal  on  the  Holbeck  system,  which  is  approaching  completion  at 
the  Hammersmith  electricity  works,  and  he  also  stated  that  the  applica- 
tion of  coal  dust  firing  to  locomotives  was  under  test  by  the  Great 
tlsntral  Railway.  The  chief  mechanical  engineer  of  the  Company  (Mr. 
J.  G.  Robinson)  was  said  to  be  favourably  impressed  with  the  experi- 
mental results  obtained.  The  advantages  claimed  for  coal-dust  fired 
locomotives  include  sustained  boiler  power,  automatic  firmg,  reduction 
of  heat  losses,  easy  fuelling  and  ability  to  use  inferior  coal. 

In  the  discussion  Prof.  "Bacon,  M.LMech.E.,  M.I.E.E..  of  Swansea 
University  College,  remarked  that  the  first  thing  to  look  for  would  be 
a  very  substantial  saving  in  the  matter  of  running  expenses  ;  and  Mr. 
Geo.  Roblignes,  of  Ponthenry  CoUierj-,  said  that  any  experiments  should 
be  carried  out  at  the  expense  of  the'whole  of  the  anthracite  owners,  ns 
all  would  reap'any^benefits  that  might  accrue. 

Business  Items,  &c. 

Walter  Stanley  Bass  and  Reg.  AUck  Jones  (trading  as  Bass  &  Com- 
pany), electricarengineers,  402,  Essex-road.  London,  N.,  have  dissolved 
partnership.  Debts  by  Mr.  .Tones,  who  continues  the  business  under  the 
existing  name.  _  ___^^__^^___ 

Considerable  extensions  have  been  made  recently  to  the  works  of  the 
Lancashire  Dynamo  &  Motor  Company',  Ltd.,  at  Trafford  Park. 
Twj  large  bays  have  been  added,  making  the  area  covered  by  the  com- 
pany'sworks  17  OOOsq.  yds.,andat  present  there  aro nearly  1  000  persons 
employed.  In  connection  with  the  company's  welfare  scheme,  a  new 
canteen  is  being  equipped  for  about  .5)0  persons,  while  a  recreation 
ground  has  bsenjprovided  for  cricket  and  outdoor  sports.j 

Messrs.  Sanders,  Rehders  &  Co.,  Ltd.,  have  transferred  to  the  Sabco 
Engineering  and  Trading  Co^rpANi",  Ltd.,  King's  House,  36  and  38, 
Kingsway,  W.C.  2,  the  London  and  Manchester  business  of  their  two 
engineering  departments  (the  "  Sarco'"  and  the  "  Machinery  ")  for  the 
purpose  of  their  greater  development.  The  Sarco  Department  has  been 
specialising  for  more  than  30  years  in  fuel  saving  and  furnace  control 
apparatus,  while  the  Machinery  Department  has  been  engaged  in  buying 
and  shipping  all  kinds  of  machinery,  plant,  rolling  stock,  &c.  The  stock 
of  Sarco  apparatus  and  goods,  with  the  department  books  and  accomits, 
have  been  transferred  to  the  new  company,  whose  telegraphic  address 
is  SarCosian  I>ondon  ;  telephone  Xo.  Holborn  5821.  The  Sarco  Com- 
pany has  acfpiired  a  workshop  and  warerooms  at  124.  Loir.'  A'-re.  W.C.  2. 
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Imperial  and  Foreign  Notes. 

The  Demeraka  Electric  Company  has  now  started  to  build  its  own 
tramcars  in  the  ('olony.  native  wood  bsiiig  used  for  tiie  purpose. 

LiTHGOw  {N.8.W.)  Council  has  applied  for  Government  sanction  to  a 
loan  of  £5  000  for  carrying  out  the  first  jiortion  of  its  electric  supply 
scheme. 

Kyneton  (Victoria)  Council  have  asked  Messrs.  Christie  &  Gtardner 
to  prepare  a  report  on  the  advisability  of  establishing  electricity  works 

The  Portland  Electric  Supply  Company,  Portland.  N.S.W.,  is 
being  formed  with  a  capital  of  £3  000.  The  Comjiany  is  to  take  current 
in  bulk  from  the  Commonwealth  Portland  Cement  Company. 

Port  Kembla  (N.S.W.)  Council  is  borrowing  money  for  establishing 
electricitjr  works.  The  Port.  Kembla  Amusements  Company,  which 
has  hitherto  supplied  current  in  tha  township,  complains  of  being 
ousted. 

The  Government  of  India  propose  to  pass  legislation  in  order  to 
compel  practically  all  classes  of  SHip.s  to  install  wireless  telegbaph 
.APPARATUS.  Public  opinion  seems  to  favour  wireless  on  all  ships,  but 
it  is  probable  that  sailing  ships  and  small  coastal  steamers  will  be 
excluded  from  the  ambit  of  the  proposed  legislation. 

Recent  delay's  in  cablegrams  to  India  and  the  Far  East  "are 
explained  by  the  temporaiy  interruption  necessitated  by  large  renewal 
work  carried  out  on  the  Eastern  Telegraph  Company's  Red  Sea  cables. 
The  work  is  being  undertaken  in  order  to  increase  the  carrjdng  capacity 
of  the  cables,  and  when  it  is  completed,  in  a  few  weeks,  the  service 
with  India  and  the  Far  East  will  be  vastly  improved.  Unfortunately 
one  of  the  cables  in  the  Pacific  became  interrupted  while  the  Red  Sea 
operations  were  being  carried  out,  and  the  whole  of  the  traffic  between 
the  United  States  and  the  Far  East  was  thrown  on  the  Eastern 
Company's  system. 

A  wireless  station  is  being  erected  at  Mabacaibo  (Venezuela),  which 
wiU  have  a  radius  of  1  500  miles  by  day  and  500  miles  at  night. 

The  French  journal,  "  Vie  Financiere,"  of  the  14th  ult.,  announced 
that  the  Cie  Geuerale  de  T.S.F.,  has  concluded  a  contract  for  30  years 
with  the  Government  of  Ecuador  for  the  working  of  the  telephones, 
telegraphs  and  wireless  service  in  that  State.  The  Government  will 
pay  the  company  an  annual  subsidy  of  430  000  sucres  (about  1  200  000 
francs)  which  will  be  increased  in  the  event  of  extensions  of  the  system. 
The  company  will  deduct  from  the  gross  receipts  the  sums  necessary 
for  working  the  lines,  paying  interest  on  the  capital  and  for 
sinking  fund,  but  the  State  will  have  a  share  in  the  net  profits.  The 
telephonic  apparatus  will  be  automatic  and  constructed  on  a  system 
perfected  by  French  experts  ;  the  telegraphic  and  wireless  apparatus 
will  also  be  on  French  models. 

Miscellaneous. 

The  Local  Legislation  Committee  of  the  House  of  Commons  struck  out 
the  motor  omnibus  clauses  of  the  Burnley  ^Corpor.ation  Genebai. 
Powers  Bill. 

The  death  is  announced  of  Mr.  E.  L.  Lalonde,  who  was  for  many 
years  general  manager  in  Mauritius  of  the  Oriental  Telephone  and 
Electric  Company. 

The  Apex  Steel  Comjiany  has  recently  installed  a  new  Greaves- 
Etchells  Electric  Furnace  at  its  Sheffield  works.  A  furnace  of  the 
same  type  has  also  been  installed  at  a  foundry  in  South  Wales  for  pro- 
ducing steel  castings. 

Francis  Forbes  and  Fredk.  \\m.  Collett  have  applied  for  the  Restora- 
tion of  a  Patent,  No.  108  392  (13  798  of  1916),  for  "  Improvements  in 
or  relating  to  Therapeutic  Arc  Lamps,"  which  expired  on  Sept.  28, 1920, 
owing  to  non-payment  of  renewal  fee. 

The  death  took  place  on  May  30,  at  the  Cumberland  Infirmary,  of 
Mr.  William  S.  Hetherington,  a  member  of  the  electrical  staff  of 
Hetherington  Bros.,  of  Penrith.  Deceased  was  27  years  of  age,  and 
during  the  war  served  with  the  motor  transport. 

In  the  June  number  of  "  G-Abden  Cities  and  Town  Planning," 
issued  by  the  CJarden  Cities  and  Town  Planning  Association,  3,  Gray's 
Inn-place,  London,  W.C.I,  there  is  an  interesting  article  giving  the 
reader  an  insight  into  the  skilled  operatives'  point  of  view  of  the  housing 
question,  and  another  article  describing  the  activities  of  the  Building 
Ciuilds  and  their  aims  and  objects. 

In  the  House  of  Common.s  last  week  the  Postmaster-General,  replying 
to  a  question,  stated  that  any  agreement  which  might  be  made  between 
the  Ciovernment  and  Marconi's  wireless  telegraph  company  with  regard 
to  the  combined  land  and  wireless  service  between  London 
and  Paris  would  be  laid  before  Parliament.  As  no  charge  will  be 
thrown  upon  public  funds,  confirmation  by  a  resolution  of  the  House 
of  Commons  was  not  required,  but  if  there  was  a  general  desire  for 
discussion  he  would  consult  the  Leader  of  the  House  as  to  the  possibility 
o£  meeting  it. 

At  Bow-street  (London)  Police  Court  last  week  the  summons  against 
Frederick  Newington,  branch  secretary  of  the  Electrical  Trades  Union 
at  Wandsworth  for  committing  an  act  likely'  to  cause  Disaffection 
in  the  array  was  withdrawn.  A  man  named  Freeman,  whilst  with  the 
Defence  Force,  received  a  letter  asking  him  why  he  had  joined  the  force 
at  such  a  critical  time,  and  adding  that  one  member  hid  been  expelled 
for  similar  action.  Freeman  did  not  reply,  and  was  expelled  by  resolu 
tion  of  the  branch.  It  was  stated  that  Freeman  and  the  other  man 
would  be  reinstated,  and  the  resolution  expelling  Freeman  had  been 
rescinded. 


Personal  and  Appointments. 

Sir  Isambard  Owen,  Vjce-Chancellor  of  Bristol  University,  will 
retire  at  the  end  of  the  present  session  under  the  age  limit. 

In  consequence  of  the  postponement  of  the  sailing  of  the  "  Celtic,' 
Prof.  Einstein's  Lecture  (in  German)  on  "  Relativity"  will  not  be 
deUvered  at  King's  College,  London,  until  Monday,  Juiie  13. 

Owing  to  ill-health  Mr.  J.  G.  Griffin  has  resigned  his  position  as  general 
manager  of  the  Delhi  Electric  Tramways  and  Lighting  Company, 
Ltd.,  as  from  Dec.  30,  but  his  services  have  been  retained  as  consulting 
engineer  for  the  Company  in  London.  Lieut. -Col.  C.  Barber,  A.M.I.C.E., 
succeeds  Mr.  Gritfin  as  general  manager  in  Delhi.  ^ 

Mr.  .John  Bunting,  who  has  been  associated  for  over  20  yeare  with 
Messrs.  Bruce  Peebles  &  Company  Ltd.,  of  Edmburgh,  is  severing  his 
connection  with  that  fiim  to  join  the  Ateliers  de  Consti'uctions  Elecu- 
triques  de  Charleroi,  for  whom  he  is  opening  a  branch  at  56,  Victoiia- 
street,  London,  S.W.  1. 

The  icing's  birthday  honours  list  contains  few  names  connected 
with  engineering  and  science,  although  the  following  may  be  mentioned  : 

Baronet. — Joseph  Wm.  Isherwood  (the  well-known  naval  architect 
and  inventor  of  the  Isherwood  system  of  longitudinal  construction 
of  shijjs). 

Knights. — Henry  HoUingdrake  (of  Henry  Hollingdrake  &  Sons,  Ltd., 
Stockport)  ;  Walter  R.  Preston  (M.P.  for  Stepney  and  a  director  of 
J.  Stone  &  Co.)  ;  Dr.  Sydney  RusseU  WeUs,  B.Sc.  (Vice-Chancellor  of 
the  Univereity  of  London). 

C.B. — Wm.  Chas.  Fletcher  (Chief  Lispector  of  Secondary  Education 
under  the  Board  of  Education) ;  and  Llewelljii  S.  Lloyd  (Assistant 
Secretary  to  the  Department  of  Scientific  and  Industrial  Research). 

Mr.  Alexander  Moir,  O.B.E.,  superintending  engineer  of  the  London 
District  of  the  Post  Office,  is  about  to  retire  after  nearly  47  years' 
service.  Mr.  Moir  started  his  official  career  in  his  native  town,  Aberdeen, 
and  subsequently  served  in  Edinburgh,  Bradford,  Leeds,  Kewcastle, 
Dublin  and  London.  In  1903  he  was  attached  to  the  staff  of  the 
Engineer-in-Chief  as  head  of  the  construction  section,  in  which  capacity 
he  was  responsible  for  the  methods  to  be  adopted  in  the  construction  of 
overhead  and  underground  plant,  and  for  laying  the  main  trunk 
underground  routes.  Prior  to  1912  the  London  engineeringwork  was 
in  charge  of  three  and  subsequently  of  two  superintending  engineers, 
each  of  whom  was  also  responsible  for  a.  provincial  area.  On  the 
transfer  of  the  National  Telephone  Company's  business  to  the  State 
the  present  London  Engineering  District  was  formed  and  placed  under 
Mr.  Moir's  control.  The  District  contains  (inter  alia)  56  telejjhone 
exchanges  and  the  largest  telegraph  office  in  the  world.  The  outdoor 
plant  includes  1 J  million  miles  of  wire  and  the  telephones  in  use  in  the 
District  at  present  number  303,000.  Mr.  Moir  controls  a  staff  of  nearly 
6  000,  a  large  proportion  of  which  is  at  present  engaged  in  overtaking 
the  arreai-s  of  construction  due  to  the  war.  About  50  per  cent, 
of  the  staff  joined  the  forces  ;  the  remainder,  in  addition  to  keeping  the 
telegraph  and  telephone  services  running  smoothly  and  providing  some 
thousands  of  special  circuits  for  war  purposes,  built  up  the  extensive 
system  of  communication  in  connection  with  the  Ijondon  Air  Defences. 
For  these  services  Mr.  Moir  was  made  an  Officer  of  the  British  Empire. 
He  is  Chairman  of  the  Committee  of  P.O.  Superintendmg  Engineers 
and  was  a  member  of  the  War  Office  Committee  responsible  for  the 
introduction  of  the  scheme  of  army  signalling. 

An  interesting  ceremony  took  place  on  the  31st  ultimo  when  Sir 
William  Noble,  the  Engineer-in-Chief,  presented  Mr.  Moir,  on  behalf 
of  the  staff  of  the  District,  with  a  grandfather  clock  and  Mrs.  Moir 
with  a  diamond  brooch. 

Bankruptcies    and    Liauidations. 

Mr.  Cyril  Rhodes,  Carlisle-chambers,  Goole,  has  been  appointed 
trustee  in  the  bankruptcy  of  Horace  Edgar  Cakb,  electrical  engineer 
and  contractor,  Carlisle-street,  Goole. 

A  firet  and  final  dividend  of  3s.  is  payable  at  26,  Baldwin-streeti 
Bristol,  to  creditors  of  Jas.  S.  Denley  (trading  as  Denley'  ife  Company'), 
electrician  and  cycle  dealer,  69,  Regent-street,  Cheltenham. 

A  meeting  to  receive  an  account  of  the  winding  up  of  Electro- 
Chemical  Developments,  Ltd.  (in  voluntary  liquidation),  will  take 
place  on  July  4  at  Waye,  near  Ashburton,  Devon. 

Claims  against  the  Ampere  Electrical  Engineering  &  Plating 
Company,  Ltd.  (in  voluntary  liquidation),  are  to  be  sent  by  July  1  to 
Mr.  T.   L.   Hammond,  North-Eastem  Bank  Chambers,  South  Shields. 

Stoney'croft  Electrical  Works,  Ltd.,  20,  St.  Anne's -street, 
Liverpool,  is  being  wound  up  voluntarily,  and  appointed  as  Uquidator 
Mr.  E.  Chetter,  26,  North  Jolui-street,  Liverpool,  at  which  address  a 
meeting  of  creditors  will  be  held  on  June  17. 

Lacy-Hulbert  &  Company,  Ltd.,  is  in  voluntary  liquidation  fo^ 
the  purpose  of  reconstruction.  The  claims  of  all  creditors  will  be  paid 
in  full.  A  notice  referring  to  the  registration  of  the  new  company, 
Lacy-Hulbert  &  Company  (1921),  Ltd.,  appeared  in  our  last  issue. 

The  adjudication  in  bankruptcy  of  Wm.  Henry  Pease,  electrical  engi- 
neer, lately  trading  at  Royal  Hotel  Shops,  Scarborough,  and  19  and  20, 
Baxter-gate,  Doncaster,  has  been  annulled,  the  debts  proved  in  the 
bankruptcy  having  been  paid  in  full. 

The  first  meeting  of  creditors  of  Reg.  Percival  Baker  and  Fredk. 
Clarence  Stubbs,  trading  as  the  Sheffield  Electric  Construction 
Company,  124,  Pond-street,  Sheffield,  will  take  place  on  June  14  at  the 
Official  Receiver's  office,  Figtree-lane,  and  the  public  examination  on 
July  7  at  the  County  Court  Hall,  Bank-street,  Sheffield. 
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Gatalo^aes,  Price  Lists,  &c. 

Messra.  Hiccs  I'.iais..  uf  Saiiil|iits,  Uiiiniiii^hain,  liavo  issued  tlu'ir 
June  stoek  list  of  a.e.  and  d.c.  motiii-s  and  ilynaiuos,  the  prices  given  being 
subject  to  a  discount  of  27  J  per  cent. 

A  leaflet  (No.  F.34ol)  on  Semi-Indirect  Pendants  for  use  with 
OsRAM  GASKii.r.ED  Lamps  ia  being  circulated  by  the  General  Electric 
Company,  Ltd.,  Magnet  House,  Kingsway,  \V.C.2.  Illustrated  par- 
liculara  of  a  number  of  artistic  designs  (with  prices,  &e.)  are  given  in 
the  leaflet,  wlueh  is  of  particular  interest  at  present,  especially  as  regards 
tlie  company's  catalogue  numbers  K.C.  1172  and  1173  units,  which  are 
very  suitable  for  use  with  the  new  smaller  size  of  Osram  gasflllcd  lamps. 

The  Mirrlbes-Watson  Company  have  issued  a  pamphlet  describing 
the  sui-face-condensing  plant  supplied  by  them  for  the  Dalmarnock 
power  station  of  Glasgow  Corporation.  A  plan  is  given  of  arrange- 
ment of  the  plant,  littcd  with  rotary  and  multi-ejector  air  pumps. 
The  plant  is  designed  to  ileal  with  the  exhaust  steam  from  a  turbo- 
alternator  with  a  rating  of  15  0(10  kW  and  overload  capacity  of  18  750 
kW,  the  steam  duty  at  overload  being  210  000  lbs.  per  hour. 

Messrs.  .\lfred  Herbert,  Ltd.,  of  Coventry,  who  arc  sole  agents  for  the 
Norton  Grinding  and  polishing  machines  and  co-agents  for  the  Norton 
grinding  wheels,  are  circulating  a  beautifully  illustrated  pamphlet  on 
"  grinding  practice  and  manufacturing  progress,"  which  gives  particulars 
of  various  applications  of  grinding  machinery  to  modem  engineering 
industries.  The  examples  given  include  the  manufacture  of  motor  cara 
and  truck.s,  phonographs,  small  tools,  tractors,  oil  engines,  rolling  stock, 
&c.,  and  the  whole  forms  an  attractive  and  interesting  form  of  publicity. 

The  General  Electric  Company,  Ltd.,  Magnet  House,  Kingsway, 
W.C.2,  have  inaugurated  an  intensive  camjiaign  in  co-operation  with 
the  trade  for  the  purpose  of  stimulating  the  demand  for  their  well-known 
Freezor  Fans.  A  new  price  list  (V  2  532),  giving  particulai-s  and  prices 
of  their  fans,  has  been  issued  recently,  and,  in  addition,  the  Company 
are  now  issuing  striking  posters,  a  folder  price  list  (V  2  543)  and  a  large 
poster  which  is  printed  in  colours  and  measures  19 J  X  14  J  in.  Quantities 
of  the  folders,  overprinted  with  retailer's  name  and  address,  can  be  sup- 
plied, together  with  adhesive  advertisement  stamps,  with  a  good  illus- 
tration of  the  fan  for  the  purpose  of  attaching  to  correspondence,  en- 
velopes, &c.  The  |)ublicity  department  of  the  Company  also  offer  to 
co-operate  in  other  ways  with  retailers  for  the  purpose  of  popularising 
the  fans. 

There  is  probably  no  firm  which  has  a  longer  and  more  successful 
experience  in  the  manufacture  of  primary  cells  and  batteries  than 
Messrs.  Siemens  Bros  &  Company-,  Ltd.,  of  Caxton  House,  Westminster, 
S.W.I,  and  Woolwich,  and  therefore  the  trade  will  welcome  the  i)ublioa- 
tion  by  the  lirm  of  a  series  of  four  post-war  editions  of  their  catalogues 
of  these  products.  The  first  (No.  GOO)  is  their  main  catalogue  of  primary 
cells  and  batteries.  Nicely  printed  and  well  illustrated,  it  contains  88 
pages  of  the  latest  and  most  complete  particulars  relating  to  the  prmciiial 
dry  and  fluid  primary  cells  and  batteries  manufactured  by  the  Company 
at  Woolwich.  This  publication  is  really  an  enlarged  and  comprehensive 
edition  of  their  pre-war  catalogue,  and  it  will  prove  a  useful  and  instruc- 
tive guide,  more  particularly  to  those  who  employ  primary  cells  in 
considerable  numbei's.  Two  other  lists  (531.\  and  537)  are  to  some  extent 
made  up  of  extracts  from  the  principal  catalogue,  and  relate  respectively 
to  Leclancho  cells  and  batteries  and  to  dry  cells  and  batteries.  The 
fcmrth  catalogue  (No.  53lD),  relating  to  fluid  and  dry  cells  and  batteries, 
has  been  prepared  in  order  to  meet  the  requirements  of  dealers  in  and 
users  of  these  cells,  and  who  aiv  sometimes  less  acquainted  with  the 
technical  side  of  the  subject,  being  mainly  interested  in  the  types  of 
cells  generally  employed.  The  Company's  technical  staff  at  Woolwich 
has  denoted  a  close  and  unrelaxed  attention  for  over  50  yeai-s  to  this 
branch  of  the  electrical  industry,  with  the  result  that  the  firm  retain 
their  leading  pnsition  in  the  manufacture  of  primary  batteries.  The 
various  catalogues  contain  full  technical  details  of  the  various  cells  and 
batteries,  and  also  a  large  amount  of  information  wliich  should  be  useful 
to  dealers,  users  and  all  interested  in  primary  cells. 

The  British  Insulated  .^nd  Helsby  Cable.s,  Ltd.,  of  Prescot, Lanes., 
have  issued  a  pamphlet  giving  particulars  of  their  Helsby  "  Ozone- 
proof  "  Cables  for  higii  voltages.  Experience  has  shown  that  even  the 
best  rubber-insulated  cables,  when  used  on  high-voltage  circuits,  are 
liable  to  break  down  in  a  mysterious  way.  The  pamphlet  states  that 
e.xhaustive  research  has  convinced  the  engineers  of  the  firm  that  the 
action  of  ozone  which  is  freely  developed  on  the  suface  and  at  the  ends 
of  cables  subjected  to  liigh  voltage  is  responsible  for  many  of  these 
failures.  Vulcanised  india  rubber  deteriorates  slowly  by  oxidation  when 
exposed  to  the  air,  and  this  deterioration  is  more  rapid  when  the  rubber 
is  exposed  to  the  action  of  ozone.  The  Helsby  "ozone-proof"  in  a 
cable  is  specially  designed  to  meet  tliis  difHcuUy.  The  internal  and  ex- 
ternal surface  of  the  vulcanised  rubber  is  protected  by  a  layer  of  special 
dielectric,  which  is  insensitive  to  the  action  of  ozone,  air  or  copper  salts, 
all  of  which  affect  rubber  in  greater  or  less  degree.  The  special  dielectric 
does  not  reduce  the  flexibility  of  the  cables.  Particidars  are  included 
of  single,  concentric,  and  three-core  cables  manufactured  by  the  firm 
and  designed  for  voltages  from  2  200  to  11  000. 

The'firm  have  also  issued  a  pamphlet  containing  information  about 
their  Pkescot  Insulating  Varnishes.  These  varnishes  are  described 
and 'particulars  are  given  of  the  method  of  application,  stoving  tempera- 
turcs'and  consistenC3%  '^Yith  the  resvdts  of  recent  tests.  The  varnishes 
referred  to  contain  as  a  base  an  extremelyelastic  rubljer-like  gum  which 
is  manufactured  only  at  the  company's  Prescot  works,  and  the  advan- 
tages claimed  include  freedom  from  corrosive  acidity,  great  flexibility, 
brilliant  gloss_and  resistance  to  water,  acid  fumes  and  fatty  and  hydro- 
carbon oils. 


Tenders  Invited  and  Accepted. 

West  Ham  Guardians  want  tenders  by  June  10  for  three  months 
supply  of  electrical  fittings,  engineers'  oils,  &o.  Forms  of  tender  from 
the  Clerk,  Union-road,  Loytonstonc,  E.  11. 

Nottingham  Electricity  Committee  want  tenders  by  June  10  for  the 
supply  of  general  stores  for  12  months.  Forms  of  tender,  &e.,  from  the 
Electrical  Engineer,  Talbot-street,  Nottingham. 

Manchester  Electricity  Committee  require  tendera  by  June  28  for 
six  months'  cable  requirements,  and  by  June  21  for  six  months'  supply 
of  marine  stores.     Specificatuons,  &c.,  from  Mr.  F.  E.  Hughes. 

Manchester  Electricity  Committee  want  tenders  by  June  17  for  12 
months'  supply  and  erection  of  static  transformers.  Specifications,  &c., 
from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Edinburgh  Corporation  requires  tenders  by  June  22  for  the  wirin" 
of  houses  comprised  in  the  Gorgie  housing  scheme  (southern  section). 
Specifications  from  the  Engineer,  Dewar-place,  Edinburgh. 

Tendera  arc  invited  up  to  July  11  for  the  supply  to  the  Postmaster- 
General's  Department,  State  of  Tasmania,  of  switchboard 
material  (Schedule  T.317).  Specifications  from  the  Office  of  the  High 
Commissioner  for  Australia,  Room  E.5,  .Australia  House,  Strand,  W.C!2. 

The  Borough  Council  of  King  William's  Town  (S.  Africa)  invit«s 
tenders  for  steam-driven  electrical  generating  machinery,  boilers, 
switchgear  and  cable.  Specifications  from  Messrs.  Dyer  &  Dyer,  17, 
Aldermanbury,  London,  E.C.2,  to  whom  tenders  by  June  25. 

London  County  Council  invite  tenders  for  the  suiJjily,  delivery  and 
erection  of  one  8  000  kW  steam  turbo-alternator  and  exciter,  condensing 
I)lant,  &c.,  and  seven  1  000  kW  rotary  converters,  static  transformers 
and  accessories.  Sjjecifications  from  the  Clerk  of  the  Council,  County 
Hall,  Spring  Gardens,  S.W.,  to  whom  tenders  should  be  delivered  by 
4  p.m.,  July  11. 

The  Victorian  Government  Railway's  Commi.ssioner,  Melbourne, 
requires  tenders  by  Aug.  10  for  250  impedance  bonds  for  power  signal- 
ling (Contract  34  130)  and  56  miles  of  insulated  copper  wire  (Contract 
34  131),  and  by  Aug.  17  for  renewals  for  3  000  sets  of  caustic  soda  primary 
cells  (Contract  34  145).  Sirecifications  can  be  seen  at  the  Department 
of  Overseas  Trade,  35,  Old  Queen-street,  London,  S.W.  1. 

Llandaff  &  Dinas  Powis  Rural  District  Coimcil  invite  tenders 
for  the  supply  and  laying  of  e.-h.-t.  feeder,  with  switchgear,  sub-station 
equipment,  complete  S3'stem  of  feeders  and  distributing  cables,  with 
services,  for  about  800  houses.  Specifications  from  the  engineer,  Mr.  R. 
Howard  Fletcher,  B.A.,  M.LE.E.,  20-22,  Queen-street,  Cardiff,  and 
tenders  to  the  clerk,  Mr.  M.  Warren,  Park  House,  Cardiff,  by  June  22. 

The  Wairoa  (N.Z.)  Electric  Power  Board  invite  tenders  for  the  supply 
of  material  for  an  11  000/3  300  V  600  kW  outdoor  sub-station,  including 
four  200  kVA  transformers  (11  000/1  900  V),  insulators,  air-break  switches, 
fuses,  lightning  arresters  and  choke  coils,  accessories,  &c.  Tenders  (by 
July  31)  to  Messrs.  Hay  &  Vickerman,  Wellington,  N.Z. 

The  Victorian  Government  Railway  Commissioners  invite  tenders 
(by  July  27)  for  the  supply  and  delivery  of  24  000  metal  filament  lamps 
for  electric  car  lighting  (46-W,  116-V)  and  4  000  carbon  filament  lamps 
(32-W,  140-V),  and  (by  Aug.  3)  tor  a  5-h.p.  electric  motor,  controller 
and  resistances,  &c.  Tenders  to  the  Commissioners,  Spencer-street, 
Melbourne. 

The  New  Zealand  Public  Works  Department  invite  tenders  for 
the  supply  and  delivery  at  Lyttelton  of  two  50-kVA,  two  100-kVA 
and  two  200-kVA  condensers,  in  connection  with  the  Lake  Coleridge 
electric  power  supply  scheme  (Section  116);  and  also  for  10  single-phase 
oil  transformers  for  the  Waikatopowerschemeforconverting  three-phase 
current  at  50  cycles,  the  voltage  ratio  being  50  000/11  000.  Tenders  by 
June  28  to  the  Secretary  of  Public  Works,  Tenders  Board,  Wellington. 
New  Zealand  public  works  department  also  invite  tenders  for 
suspension  type  porcelain  insulators  to  carrj'  110  000  V  50-cycle  trans- 
mission lines  in  connection  with  the  Waikato  power  scheme.  Tenders 
by  August  9  to  the  Secretary,  Public  Works  Tendera  Board,  Wellington. 
Specifications  may  be  seen  at  the  Department  of  Overaeas  Trade. 

Worksop  Urban  Council  has  accepted  the  following  tenders  :  W.  T. 
Glover  &  Company,  cables,  £13  042  ;  Metropolitan-Vickere  Electrical 
Company,  switchgear,  £3  763  15s.;  transformcre,  £2  328,  and  rotary 
converter,  £4  381  10s. 

Four  tendera  were  received  for  the  reconstruction  of  the  Belfast 
tramway  track,  and  the  Tramways  Committee  recommend  the 
acceptance  of  the  tender  of  the  Consolidated  Construction  Company,  at 
£200  G43  14s.  3d. 

St.  Pancras  (London)  Borough  Council  recently  received  14  tenders 
for  the  supply  of  l.t.  cable,  varying  from  £9  739  to  £12  316,  and  the 
lowest  (that  of  the  Hackbridge  Cable  Company)  has  been  accepted. 
For  h.t.  cable  14  tendera  were  also  sent  in,  varying  from  £2  461  to  £4  015, 
and  that  of  the  Western  Electric  Company  (at  £2  429)  was  accepted. 

In  response  to  Messra.  Merz  &  McLellan's  invitation  of  tendera  in 
England  for  two  turbo-generatora  for  the  Newport  power-house  of  the 
Victorian  Electricity  Commissioners,  six  tendera  (all  from  British 
manufacturera)  were  received,  and  the  Commissionere  have  decided  to 
accept  that  of  C.  A.  Pareons  &  Company  for  the  manufacture  and  delivery 
of  two  15  000-kW  turbo-generatora  at  £100  000.  This  was  the  lowest 
tender  for  the  type  of  generator  considered  suitable.  The  plant  is  to  be 
delivered  and  erected  within  18  months.  Messrs.  Parsons  manu- 
factured all  the  existing  plant  in  the  Newport  power  house  of  the  Rail- 
ways department.  The  Commissionera  expect  to  have  the  new  power- 
house in  operation  before  the  middle  of  1923. 
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Patent  Record. 


SPECIFICATIONS  PUBLISHED 

The  following  abstract  from  some  of  the  specificaltons  recently  published  haiie  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  12.  Chancvy-lane.  London,  W.C. 

Complete  Specifications. 
12157/14  Lederer.     Electric  gas-filled  glow  discharge  lamps.     (19/5/13.) 
126  635  See.  Anon.  Dite  "  Calor."    Electrically-heated  soldering  irons.    (6/5/18.) 
133  954  Trembour.     Electric  furnaces.    (24/3/16.) 
135  212  ScHRODDER.     Electric    seam-welding     machines.    (8/6/18.)      (Addition     to 

133  700.) 
135  482  ScHRODDER.    Electrical  seam-welding  machines.    (12/6/18.) 
135  485  PiNTSCH  Akt.-Ges.     Electric  gas  lamp  with  glow  discharge.    (27/10/17.) 

Relates  to  an  electric  lamp  operating  with  a  luminous  discharge  in  a  rarefied 
atmosphere  of  neon  or  other  rare  gas,  wherein  the  pressure  of  the  gas  is  so  selected 
and  the  electrodes,  the  nature  and  area  of  the  surfaces  are  so  chosen,  according  to  the 
nature  and  voltage  of  the  commercial  supply,  are  arranged  at  such  a  distance  from 
one  another  that  the  lamp  will  start  on  voltages  of  commercial  supplies  without  any 
special  starting  device  and  substantially  the  whole  of  the  light  emitted  will  be 
confined  to  the  surface  of  the  cathode. 
137  856  Bosch  (Firm  of).    Electrical  condensers.    (15/3/15.) 
140  753  OoDEN.    Methods  of  constructing  electric  resistance  girds.    (21/3/19.) 
142  795    Bosch  Akt.-Ges.    Electric  motors  for  starting  internal-combustion  engines. 
(5/5/19.) 

142  851  Western  Electric  Co.    Telephone  exchange  systems.    (17/8/16.) 

143  220  Western  Electric  Co.     Electrical  connectors.    (16/8/18.) 

143  865  PiLON.     Electrical  systems  containing  X-ray  or  like  apparatus.     (19/8/19.) 

144  997  Grimaud.    Dynamos  for  use  with  hghting  and  starting  devices  upon    motor- 

vehicles.    (13/6/19.) 

145  467  Siemens-Sckuckeetwerke  Ges.    (Commutators  for  dynamo-electric  machines 

(27/6/14.) 

145  777  Siemens  &  Halske  Akt.-Ges.    Electric  amplifying  device  such  as  thermionic 

valves. 
Comprises  an  arrangement  for  the  prevention  of  disturbing  coupling  reactions 
(self-excitation,  speech  distortion), in  amplifying  devices  having  one  or  more  amplifiers 
in  which  all  the  elements  of  the  arrangement  (conductors,  transformers,  amplifiers, 
&o.)  through  the  mutual  capacities  of  which  parts  of  the  amplified  current  can  return 
to  the  receiving  end  thereof,  or  of  a  preceding  amplifier,  are  surrounded  by  metallic 
cases  of  any  kind,  which  are  electrically  connected  together,  and  v/ith  a  pole  of  each 
battery,  or  of  the  common  battery  (in  the  case  of  valve  amplifiers,  heating  battery), 
146 184  Pechkeanz.    Electrolysers.    (27/6/19) 

146  921  TouRNAYRE.    Magnetos.    (28/6/19.     Patent  of  Addition  not  granted.) 

147  089  MuNZ.    Brush  holders  of  electric  dynamos.    (5/4/19.) 

147  786  Apple.    Armature  cores  for  dynamo-electric  machines.    (8/3/19.) 

148  450  QpTiscHE  Ansalt  C.  P.  Goerz  Akt.-Ges.    Electrodes  for  electric  searchlights 

(24/9/18.) 

149  289  Akt.-Ges.  Brown,  Boverie  et  Cie.    Electric  induction  regulators  cooled  by 

forced  draught.    (15/7/19.) 
149  940  Alkan.    Snap-action  switches  for  electric  lighting  circuits.    (19/7/19.) 

152  686  Smalley.     Electric  furnaces.    (21/10/19.) 

153  562  Fabkiques   des    Montres    Zenith.     Magnetos   having   rotating   armatures. 

(6/11/19.) 
160191  Hewson.    Electric  ovens.    (20/1/20.) 

160  195  Berry.    Electric  fuses,  heating  elements  and  the  like.    (1/9/19.) 
160  196  Trichard.    Electric  wave  form  indicators  or  oscillographs.    (5/9/19.) 

Cxjmprises  the  use  of  a  thermionic  valve  having  three  electrodes  disposed  in  series 
with  the  test  piece  whose  tension  is  to  be  analysed  and  with  a  condenser  connected  to 
a  voltmeter,  forming  a  principal  circuit  comprising  the  filament  and  the  plate  of  the 
valve  !  the  whole  in  combination  with  a  secondary  stopping  circuit  comprising  the 
filament,  the  grid,  a  constant  tension  generator,  and  an  alternating  tension  obtained 
from  the  analysed  tension  through  a  variable  phase-transforming  device,  the  volt- 
meter recording  at  each  phase  difference  a  corresponding  ordinate  of  the  wave. 
160  201  Lane,  and  Indicators,    Ltd.    Electrical-testing    apparatus.    (9/10/19.) 
160  204  Parsons  &  Ball.     Electric  Clocks.    (17/10/19.) 
160  209  Electromotors,  Ltd.,  Longbottom  &  Greenhalgh.    Electric  driving  and 

controlling  gear  for  planing-machines.    (6/11/19.) 
160  211  Smith  &  Healey.    Ammeters,  voltmeters  and  other  recording  and  indicating 

instruments.    (8/11/19.) 
160  218  British  Electric  Transformer  O.,  Ltd.,  &  Sims.    Electric  connections 

(14/11/19.) 
160  231  Newall.    Electric  furnaces  for  calcining  magnesia  and  for  similar  purposes. 

(9/12/19.) 
160  243  Murray  AND  Telephone  Mfg.  Co.,  Ltd.    Telephones.    (13/12/19.) 
160  244  Bulle,  Favre,  &  Lavet.      Diaphragm  and  like  vibrators  operated  by  alter- 
nating electric  current.     (13/12/19.) 
160  246  Imeson  &  Hunter      Electrical-signalling  apparatus  for  use  in  mines  and  other 

places.    (13/12/19.) 
160  250  Murray,  Erskine-Robinson  &  Crowther.    Radio-navigational  apparatus  and 

the  like.     (15/12/19.) 
160  251  Murray,  Erskine-Robinson  &  Crowther.    Radio-navigational  apparatus  and 

the  like.     (15,12/19.) 
160  255  Le   Tall   (Westinghouse    Electric  &    Mfg.  Co.).    Electrically-driven   sewing 

machines.     (15/12/19.) 
160  257  Withers      (Renault).     Electric  lighting  systems  for  automobiles  and  other 

vehicles.    (15/12/19.) 
160  260  King.    Mounting  of  rotary  shatts  for  electric  motors,  dynamos  and  rotary 

converters.     (16,12/19.)  ■■'^- 

160261  Railing  &  Cx^nnaught.    Electric-signalling  apparatus.    (16/12/19.    Addition 

to  139  994.) 
160  283  ViLLiERS  Engineering  Co.,  Ltd.,  Farrer  Afio  Boutney.    Contact-Breakers 

for  ignition  magnetos  and  the  like.     (19/12/ 19.) 
60  302  Morris,  Ltd.,  and  Weston.    Alternating  current  electric  control  mechanism 

for  cranes  or  other  hoisting  gear.    Ul  12/19.)  ** 
160  307  B.T.-H.  Co.  Ltd.,  Taylor,  Hutt  and  Clough.    Dynamo-electric  machines 

(2/1/20.) 
160  317  Allison.    (Narabayashi).    Filling  for  storage  batteries.    (8/1/20.) 
160330  Bolton.     Apparatus    for    grinding    electric    commutators    or    distributors. 

(22/1/20.) 
160348  Joseph.     Electrical  heating-apparatus.     (10/2,20.) 
160  354  Midland  Electric  Mfg.  Co.,  Ltd.,  &  Sutherland.    Electrical  fuses,  switches. 

and  the  like.     (19/2/20.) 
160  375  Williams.    Terminal   electrical   connections   suitable   for   sparking    plugs   of 

internal  combustion  engines.    (10/12/19.    Divided  Application  on  151349.) 
160  383  Austin.     Electric  fuses.    (31/5/20.) 

160  388  Roe.    Electric  contact  makers  and  circuits  connected  therewith  for  railways 
and  the  like.    (21;6/20.    Patent  of  addition  not  granted.) 
Complete  Specifications. 
160475  Round.    Wireless  direction  finders.    (19/8/19.) 
160  478  Bishop  &  Chadwick.    Pulleys  for  use  with  trolley  poles  of  electric  tramcars 

and  for  other  purposes.     (9/9/19.)    (Cognate  Application  9  303/20.) 
160486  Berry.     Electric  heat  radiators.    (22/10/19.) 

160  497  Westney  &.  British  Ever  Ready  Cio.,  Ltd.    Electric  switches.    (21/11/19.) 
160502  Chandler.    Wireless    receiving    apparatus.    (24/11/19.)    (Cognate    Applica- 
tion 14  683/20.) 
(xjmprises  a  corrector  circuit  consisting  of  a  condenser  and  an  i  rtductance  coupled 
to  a  disturbing  source  and  connected  in  parallel  with  the  primar/  of  an  intervalve 
transformer  in  which  the  influence  of  the  disturbing  source  is  neutralized  by  the  action 
of  the  condenser  and  inductance. 
160518  K.ENY0N.     Electric  welding.    (17/12/19.) 


APPLICATIONS  FOR  PATENTS. 

Dec.  14,  1920. 
35  192  Elwell  &  Mamlok.    Control  of  high-frequency  electrical  oscillations. 
35 195  Meteopolitan-Vickers    Electrical   to.    Motor   starting    systems.  {^'^    0, 

U.S.) 
35  199  Peters.     Electric  geysers. 

35  213  Henley's  Telegraph  Works  Co.  &  Judge.     Jointing  submarine  cables.  "^ 

35  225  Sykes.    Thermionic  valves. 


December  15,  1920. 
35  250  Hubbard.    Magnet  brakes. 
35  297  B.  T.-H.  Co.    (G.  E.  Co.)    Reactors,  &c. 
35  303  West.     Liquid  electric  motors  controller,  &c. 

35  308  SoRELLl.     Feeding  traction  lines  with  direct  current.     (15/12/19,  Italy.) 
35  316  Western  Electric  Ck).    Telephone  exchange  systems. 
35319  Ges.   fur   Teerverwertung.    Electrodes   of  large  cross-section.      (27/11/19, 

Cjermany.) 
35336  Round.    Wireless  transmitting  stations. 

35  337  Franklin.    Aerial  systems  for  wireless  telegraphy  and  telephony. 
35  338  Soc.    Francaise    P^dio-Electrique.    Duplex    telegraphy    and    telephony. 

(16/1/20,  France.) 
35  340  Smith.    Electric  coupling  devices. 
35  352  Kirk  &  Milliken.    Cxjrd  grips  for  electrical  apparatus. 
35360  Lyto,  Ltd.,  &  Forbes.    CJalvanic  battery  containers. 

-  December  16'.  1920. 
35  362  Murray.  Detent  for  printing  telegraphs,  &c. 
35  378  Hallowell.  Dynamos  for  motor  cycles,  &c. 
35  380  Automatic  Telephone  Mfg.  Co.,  Electrical  Improvements,  Ltd.,  &  Hudd. 

Indicating  position  of  apparatus  or  conditions  of  circuits  at  a  distance. 
35  391  JoYNER  &  Butler.    Electric  heaters. 
35  392  May  &  Padmore.    Electric  heaters. 
35  408  SwiNTON.    Thermionic  tubes  or  valves. 
35  418  Fabriques  des  Montres  Zenith  Succ.  de  G.  .Pavre-Jacot  et  Cie.     Electric 

meters.     (§/8/15,  Switzerland.) 
35  420  Reyrolle  &  Mirrey.     Plug  and  socket  connections  for  cables. 
35  436  Lectner.     Accumulators. 

35  438  Garrett  (R.)  &  Sons  &  Serve.    Safety  controlling  gear  for  electric  vehicles. 
35  445  Craig.     Electrically  wound  clock. 
35  446  Bock.    Electric  burglar  and  fire  alarms. 
35  458  Fontana  &  Di  PiETRO.     Electric  stoppage,  &c.,  indicators. 
35  464  Preston,  Golding  &  Hodgson.    Thermionic  valves. 

December  17,  1920. 
35  469  Taylor.    Superposing  currents  of  different  frequencies  upon  alternating-current 

systems. 
35  486  Crossley.    Machines  for  popping  barley  by  electrical  methods. 
35  498  Gabriel.     Electric  lamps. 
35  510  Beaver  &  Claremont.    Insulation  of  cables. 
35  528  Cracoamu.    Fuses.    (17/12/19,  Germany.) 

December  18,  1920. 
35  578  CksRRALL.    Electric,  &c,.  furnaces  for  treatment  of  metals. 
35  620  B.  T.-H.  (k).    (G.  E.  Co.)    Resistance  material. 
35  626  &  35  627  Royce  .    (Bernard.)    Protective  devices  for  transmission  systems. 

December  20,  1920. 
Wild.    Electric  gas-lighting  devices. 
Beckton.    C^lip  for  regulating  height  of  electric  lamps. 
Callender's  Cable  &  (^instruction  C^.  &  McCrudden.     Junction  boxes  for 

cables. 
Bacon  &  Bolton.    Circuit  beakers,  &c. 
Metropolitan-Vickers    Electrical   Co.    Treatment    of   steam    to    prevent 

corrosion  of  apparatus. 
Metropolitan-Vickers    Electrical    Co.    Preventing    corrosion    of    turbine 

blading. 
Schaepenberg.    Electrical  cable  sockets  or  lugs.    (2/1/20,  Cfermany.) 
Sullivan.    Electrical  condensers. 
Soc.  Anon.  Aclastite.    Ckinnecting  metal  parts  by  insulating  material.   (16/5/19, 

Italy.) 
Davis.    Calling  devices  operated  by  wireless  signals. 


35  675 
35  694 
35710 

35  715 
35  730 

35  731 

35  734 
35  749 
35  751 

35  755 

December  21,  1920. 
35  775  Taylor.    Superposing  currents  of  different  frequencies  upon  alternating-current 

systems. 
35  825  Metropolitan-Vickers  Electrical  Co.  &  Fletcher.     Induction-motors. 
35  826  Arden-Pye.    Refiector  for  electric  bulbs. 
35  845  Automatic  Telephone  Mfg.  Co.    Telephone  systems. 
35861  Ferry.    Telephone  conversation  meter. 

December  22.  1920. 
35  889  RoYSTON.    Electric  horns  for  automobiles. 
35  891  Lawrance.    Trolliesforoverhead  system  tramways. 
35  912  Marelli.    Magnetos. 
35  915  Methuen.    Electric  lamp  locking  ring. 
35  919  Bailey.    Motor  starter. 
35  922  Field.     Electric  instruments. 

35  931.Haddan  (Regan).    Detecting  damaged  ramps  in  train  electrical  control  systems 
35  932  Yeo.    Device  for  use  with  telephones. 

35  938  Western  Electric  &d.    Selector  switches  for  automatic  telephone  systems. 
35  950  Masseroni.    Thermo-electrical  apparatus  for  heating  flowing  liquids.    (24/5/20, 

Italy). 
35  953  Thorpe  &  Willing.    Storage  battery  and  recharging  system. 
35  976  Inrig.    Electro-chemical  treatment  of  petrol  cans  to  prevent  corrosion,  &c. 

35  992  CioNNAs.    Electrical  treatment  of  ores. 

December  23,  1920. 

36  019  Groise.  Electric  control  mechanism  of  race  games. 
36  054  Haddow  &  Rutherford.  Electric  lamp  holders. 
36  077  Taylor.    Transmission  cables. 

3f>082  Frampton.    Switches. 

36  084  Pintsch  (J.),  Akt.-Ges.    Electric  lamps  with  luminous  discharge. 

36  086  Soc.  Anon,  pour  l'Exploitatioh  des  Procedes  M.  Leblanc-Vickers.  Electric 

valves.    (23/12/19,  France). 
36  1 12  Landau.    X-ray  plates. 
36  1 16  Hazeltine.    Converting  d.c.  into  a.c.  by  electrostatically  controlled  installations 

(28/11/19,  U.S.) 
36  127  Telephone  Mfg.  (Jo.    Diaphragm  mountings  for  telephones,  &c. 
36  131  &  36  132  Dessauer  &  Veifa-Werke  Vereinigte  Elek.   Inst.  Frankfurt- 

Aschoffenburg.     High-tension  transformers.    (29/9/15  and  7/10/15.  Germany.) 
36  133  Reiniger,  Gebbeet  &  Schall  Akt.-Ges.    Transformers.    (16/5/18,  Germany.) 
36 134  Dessauer.    High-tension  transformers.    (23/6/20,  Germany.) 
36  135  Norballe.    Petrol,  electric,  &c.,  generating  apparatus. 

December  24,  1920. 
36  142  Powell.    Electric  controllers,  starters,  switches,  &c. 
36  144  Jones  &  Rice.     Electrical  cooking  indicator. 

36  165  Automatic  Telephone  Mfg.  Ckj.    Telephone  systems.    (27/12/19,  U.S.) 
36  170  Plauson&Vielle.     Electrodes  and  electrolysis.    (6'7/18,  Germany.) 
36  233  Marconi's  Wireless  Telegraph  Co.  (Davis).   Wireless  transmitting  apparatus. 
36  251  Morris,  Airey,  Shearing  &  Preston.    Valve  transmitters  for  wireless  tab- 

graphy,  &c. 
36  252  Hodgson  &  Mullard  &  Preston  .    Supports  for  filaments  in  thermionic  valves , 
&c. 
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Companies'    Reports,    &c. 

The  (lii-octore of  t ho  British  Electhio  Traction  Company  recommend 
adiviiliiiil  of  t  per  cent,  on  the  ordinniy  stock  for  the  yearended  March. 

The  directors  of  the  Westei'.n  Tiolkorai'ii  Company,  Ltd.,  have 
declared  the  third  quarterly  interim  dividend  of  5s.  per  share  (tax  free) 
for  the  year  ending  June  30,  1921,  being  at  the  rate  of  10  per  cent,  per 
annum.  The  transfer  books  will  bo  eh>sed  from  Juno  9  to  10  inclusive, 
and  the  dividend  will  be  payable  on  the  24th  inst. 

The  revenue  of  the  Lewes  &  Uistkict  Electric  Supply  Co.mpany, 
Ltd.,  for  the  year  1920  was  £7  779,  and  working  expenses  were  £5  361, 
leaving  £2  418.  After  providing  £440  for  debenture  interest  and 
adding  interest,  £54,  and  £837  brought  forward,  there  remains  £2  869. 
The  directors  recommend  placing  £1  750  to  renewals  fund  and  carrying 
forward  £1  119. 

The  eajiitnl  expended  by  the  Mbrthyr  Electric  Traction  &  Light- 
ing Company,  Ltd.,  during  1920  amounted  to  £10  016,  making  the  total 
on'tho  traction  undertaking  £75  454  and  on  electricity  supply  £92  124. 
The  total  revenue  was  £52  105,  and  after  deducting  all  expenses,  including 
£3  523  for  debenture  and  other  interest,  and  providing  £5  000  for  renewals 
the  balance  is  £5  948,  plus  £581  brought  forward,  or  an  available  total  of 
£0  529.  The  directors  propose  to  place  to  reserve  £1  200,  to  pay  a 
dividend  at  the  rate  of  0  percent,  per  annum  on  the  ordinary- shares,  carry- 
ing forward  £1  429. 

■'^Tho  directors'  report  of  the  Eleotrio  Construction  Company,  Ltd., 
for  the  year  ended  March  31  last  states  that,  after  providing  £6  140  for 
debenture  interest  and  £10  000  for  depreciation,  the  profit  was  £83  110, 
and  with  the  amount  brought  forwanl  (£15  14S  net),  the  balance  is 
£107_743.  The  directors  recommend  a  final  dividend  at  the  rate  of  9  per 
cent,  per  annum  on  ordinary  shares  (making  7^  per  cent.),  and  a  bonus 
of  2J  per  cent,  on  the  ordinary  shares  (all  less  tax),  the  transfer  to 
general  reserve  (making  it  £120  000)  of  £19  851,  carrying  forward, 
subject  to  excess  profits  duty,  £53  498.  The  turnover  has  been  greater 
than  in  any  previous  period.  Recently,  however,  orders  have  been 
diflSeult  to  obtain  in  consequence  of  unsettled  industrial  conditions. 

The  total  revenue  of  the  Guildford  Electricity  Company,  Ltd., 
for  the  year  1920  was  £22  538,  compared  with  £16  783  for  1919,  an 
increase  of  £5  7.5.5.  The  total  costs  were  £16  663  (against  £12  677)  and 
the  balance  on  the  revenue  account  is  £5  874,  compared  with  £2  105 
(after  crediting  the  depreciation  fund  with  £2  000).  After  meeting 
debenture  interest  and  interest  on  temporary  loans,  the  balance  is 
£4  053,  and  the  directors  recommend  that  this  be  carried  forward. 
The  number  of  connections  is  1  695,  compared  with  1  528  in  1919. 
The  directors  entered  into  an  agreement  on  December  6,  1920,  with  the 
Corporation  of  Guildford  for  the  sale  of  the  undertaking,  but  the  date 
of  taking  over  by  the  Corporation  has  not  yet  been  fixed. 

The  gross  receipts  of  the  Delhi  Electric  Tramways  and  Lighting 
Company,  Ltd.,  for  the  year  1920  were  £16  642  from  the  tramway  and 
£4  048  from  the  electric  supply  undertaking.  Both  branches  wc^re 
affected  by  labour  troubles  during  the  latter  part  of  the  year.  The 
combined  undertakings  show  a  net  revenue  of  £22  267,  compared  with 
£20  430  in  1919.  The  profit  for  the  }var(including  profit  on  exchange), 
after  charging  general  expsuditure  in  London  and  Dalhi  and  debenture 
interest,  amounted  to  £31  325.  After  adding  £1  362  brought  forward  and 
appropriating  £10J000  for  depreciation  of  plant  and  equipment,  £7  500 
for  renewals  reserve,  and  reserving  £4  000  for  British  and  Indian  taxation, 
the  balance  is  £11  188,  out  of  which  it  is  recommended  to  paj'  (less  tax) 
the  following  dividends  : — 8  per  cent,  par  annum  upon  the  preferred 
and  participating  sharo3(£3  000)  and  Is.  6d.  per  share  upon  the  ordinary 
shares,  requiring  £2  205,  and  leaving  £982  to  be  carried  forward. 

The  directors  of  the  UN^TED  River  Plate  Telephone  Cojipany, 
r.,TD., "report  that  tlio  gross  earnings  for  the  year  1920  amounted  to 
£1  096  "373,  whilst  the  gross  maintenance  and  other  charges  in  Argentina 
and  London  were  £855  606,  leaving  a  profit  of  £240  767.  Deducting 
interest  on  debenture  stock  and  dividend  on  tlic  preference  shares  to 
Dec.  31,  1920,  and  the  interim  dividend  on  the  onlinary  shares  (£72  100), 
and  adding  amount  brought  forward  (£35  700),  the  avaUablo  balance 
is  £204  307.  The  directors  recommend  payment  of  a  final  diWdend  of 
5  per  cent,  on  the  ordinary  shares,  making,  with  the  interim  dividend 
already  paid,  a  total  of  8  per  cent,  for  the  year,  tax  free  (£81  000),  placing 
£.50  000  to  reserve  and  £35  000  to  exchange  suspense  account,  leaving 
to  be  carried  forwaixl  £38  367.  The  Company's  business  continues  to 
progress  satisfactorily,  the  applications  for  telephone  service  exceeding 
by  many  thousands  the  capacity  of  the  present  switchboard  plant.  A 
certain  amovmt  of  new  equipment  ha«  been  shipped  since  the  accounts 
were  cIosed,and  much  more  will  be  dispatched  during  the  nextfew  months, 
including  the  automatic  plant  for  the  CHty  of  Buenos  Aire's.  To  provide 
further  capital,  the  directors  have  decided  to  issue  to  the  ordinary  share- 
holders 108  000  new  orrlinary  shares  of  £5  each  at  par. 

In  presenting  the  report  and  accounts  of  the  Shanghai  Electric 
Construction  Company,  Ltd.,  at  the  annual  meeting  last  week,  the 
chairman  (Sir  Alfred  Dent,  K.C.M.G.)  said  that  the  traffic  receipts  and 
profits  were  substantially  larger  than  ever  before.  The  profits  had  also 
been  greatly  augmented  by  the  favourable  silver  exchange.  With  the 
balance  brought  forward  the  amount  available  was  £178  415.  They 
had  transferred  £10  000  to  reserve  for  renewals,  £50  000  to  reserve  for 
taxation  and  £45  000  to  general  reserve  and,  having  paid  two  interim 
dividends  of  6  per  cent,  each,  the  directors  recommended  a  final  dividend 
of  8  per  cent.,  carrying  fonvard  £9  415.  The  appropriation  to  general 
reserve  raised  that  account  to  £80  000,  which,  with  the  sanction  of 
extraordinary  general  meetings,  had  been  applied  in  pajing  up  8  000 


new  shares  at  £10  each,  and  had  boon  distributed  as  a  bonus  in  the  ratio 
of  one  new  share  for  every  four  shares  held.  That  had  necessitated  the 
increasing  of  the  capital  to  £400  000.  The  traffics  and  not  receipts  for 
the  current  year  were  the  largest  in  the  history  of  the  company,  a  eir- 
cumstance  which  was  due  in  part  to  the  fact  that  they  were  constantly 
adding  to  their  rolling  stock  in  order  to  cope  with  the  increasing  traffic. 
The  management  was  in  negotiation  with  the  Municipal  Council  for 
increased  powers  with  a  view  to  the  extension  of  the  company's  railless 
traction  system. 

The  report  of  the  aireciors  of  the  Direct  United  States  Cable 
Company,  Lto.,  for  the  year  endad  31st  March,  1921,  states  that  the 
sale  of  the  Company's  cable  and  properties  to  the  Government  has  been 
completed,  the  purchase  consideration  of  £570  000, being  satisfied  by  the 
payni-at  of  £70  080'in  cash,  and  the  handing  over  of  £.506  700  5  per  cent. 
National  War  Bonds,  maturing  for  payment  on  the  1st  April,  192.3,  at 
£102  pjr  cent.  Provision  is  made  in  the  accounts  for  all  known  liabilities 
of  the  Gompimy,  and  the  investments  have  been  written  down  to  their 
market  quotations.  A  settlement  of  all  claims  under  the  Company's 
pension  scheme  has  boon  effected  for  a  smaller  amount  than  was  estimated. 
The  directors  are  therefore  satisfied  they  will  bo  in  a  position  to  pay  a 
dividend  out  of  the  Company's  income  at  the  rate  of  4  per  cent,  per 
annum  until  the  War  Bonds  are  redeemed  in  1923,  when  the  shareholders 
may  confidently  look  for  a  return  of  £6  per  share.  A  total  income  of 
£56  530  was  rocoived  during  the  year  and  after  providing  for  adminis- 
tration e.xpi'nses  aixd  the  cost  of  repairing  Jthe  balance  was  £38  263, 
out  of  which  thojdirectors  have  paid  a  dividend  of  4  per  cent.,  carrying 
forward  £4  205.  The  Board  report  with  regret  the  death  of  Sir  James 
Pender,  Bart.,  a  director  of  the  Company  for  29  years  and  chairman 
since  1913.  Two  other  diivctoi'S — ^Mr.  John  Varley  and  Mr.  H.  C.  B. 
Underdown — have  resigned,  and  it  is  not  proposed  to  fill  the  three 
vacancies  thus  created.  The  remaining  directors  have  agreed  to  accept 
£1  000  par  annum  as  directors'  fees  in  place  of  £?  ^)'> '  -er  annura^provided 
by  the  ."VrtiCi  s  of  Association. 

The  gross  earnings  of  the  Oriental  Telephone  &  Electric  Com- 
pany, Ltd.,  for  the  year  1920,  including  dividends  and  interest  from 
subsidiary  companies,  &c.,  amounted  to  £168_182,  and^with  £11  013 
from  1919  the  total  is  £179  194.  Deducting 'working  expenses,  &e. 
(£109  878)  and  interim  dividends,  debenture  interest  and  redemption 
charges  (£22  172),  there  remains  £47  144.  The  directors  recommend 
payment  of  a  final  dividend  of  3  per  cent^  (less  tax)  for  the  year  on  the 
preference  shares  (£1  500)  and  a  final  dividend  of^O'per  cent,  (tax  free) 
on  the  ordinary  shares,  raaldng  10  per  cent,  for  the  year  (£17  364),  and  a 
bonus  of  2  per  cent,  on  the  ordinary  shares  (£5  788)  ;  also  to  transfer 
£10  000  to  depreciation  and  general  reserve  and  £2  000  to  staff-pension 
fund,  leaving  to  carry  forward  £10  492. 

The  revenue  at  the  various  branches  of  the  Company  and  the  associated 
companies  shows  a  substantial  increase.  The  new  switchboard  equipment 
at  Singapore  was  brought  in'to  operation  in  June  last.  The  following 
dividends  have^been  declared  by  ;the  Indian  local  companies — viz.,  16 
percent,  by  the  Bombay  Telephone  Companv,  against'18  percent,  for  1919, 
and  10  par|  cent.]  by  the  Bengal  Telephone  Company,  against  8  per  cent. 
.\t  the  end  of  the  year  the  Oriental  Company  had  a  total  of  9  017  stations 
in  operation,  an  increase  of  897  ;  the  Bombay  ('ompany  had  9  709 
exchange  and  private  lines  in  operation,  a  net  addition  of  1  829 ;  and  the 
Bengal  Company  0  838  stat  ions,  an  increase  of  275.  The  latter  company 
is  in  communication  with  the  Government  of  India  in  order  to  ascertain 
whether  .they  intend  to  purchase  the  undertaking  in  1923  under  the 
terms  of  the  Company's  licence.  Similar  negotiations  have  also  been  in 
progress  "during  the  year  with  regard  to  the  future  of  the  Bombay  Com- 
pany, as  well  as  of  this  company's  branches  in  India.  It  would  now 
appear  that  the  views  of  the  Indian  Government  incline  rather  towards 
an  extension  of  the  existing  licences  than  to  the  acquisition  of  the  under- 
takings. The  gross  revenue  of  the  China  &  Japan  Telephone  &  Electric 
Company  shows  a  further  increase,  but  the  net  result  is  considerably 
less  favourable  than  that  of  1919,  anil  that  company  has  been  unable  to 
declare  a  diN-idend.  There  are  in  Hongkong  .and  Kowloou  6  112  stations 
in  operation,  an  increase  of  519. 

^The  revenue  of  the  Cork  Electric  Tramways  &  Liohtino  Com- 
P.4.NY,  Ltd.,  for  the  vear  1920  amounted  to  £111  880,  and  the  expenses 
were  £94  966.  .\dding  balance  from  1919  (£2  512)  and  deducting 
income  tax  (£2  624)  and  interest  on  debentures  (£4  600),  the  balance  is 
£12  203.  Of  this  amount,  £0  500  has  been  added  to  reserve  for  deprecia- 
cion  and^rencwals,  and  the  directors  recommend  that  the  balance  of 
£5  703  be  carried  forward.  The  revenue  for  the  year  amounted  to 
£111  880,  an  increase  of  £21019  compared  with  1919;  the  tramways 
account  shows" an  increaseof  £4  092,  lighting  and  power  £16  (J90,  and  the 
other  revenue  items  £837.  The  expenses  amounted  to  £94  966,  an 
increase  of  £24  232,  of  which  increase  £6  920  wii-s  in  respect  of  maintaining 
and  operating  the  tramways,  £15  453.for  generating,  £830  for  lighting 
and  power  maintenance,  and  £1  023  for  general  and  administrative 
expenses.  The  gross  profit  shows  a  reduction  of  £3  213,  and  is  mainly 
due  to  the  further  rise  in  salaries  and  wages  of  the  stall  and  employees, 
to  the  further  large  increase  in  the  cost  of  coal  and  other  materials,  and 
also  to  the  restrictions  imposed  upon  the  Company  by  the  curfew,  and  the 
effect  of  the  state  of  the  country  on  the  public  and  business  generally.' 
The  Patrick-street  fire,  wliich  occurred  in  December  last,  involved  the 
Company  in  the  loss  of  a  number  of  house  services  and  revenue  from  the 
consumers  whose  premises  were  destroyed  or  damaged  by  the  fire.  One 
of  the  tramcars  was  also  destroyed.  A  claim  was  made  against  the  Cork 
Corporation  and  £3  394  for  loss  of  property  was  awarded  to  the  Company. 
A  demand  for  an  additional  £1  per  week  and  other  concessions  by  the 
tramway  and  certain  other  employees  was  made  in  Xovember  last. 
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wliich  the  directors  were  unable  to  meet,  as  the  tramways  were  being 
operated  at  a  loss.  A  strike  followed  in  February  and  extended  7^ 
weeks,  involving  a  complete  stoppage  of  the  tramway  service  and  greatly 
restricting  the  supply  of  current  for  lighting  and  power,  before  the  men 
returned  to  work.  In  view  of  the  reduction  in  gross  profit  and  the  loss 
involved  in  the  strike  the  directors  are  unable  to  recommend  payment 
of  the  preference  share  dividend  for  the  past  year.  The  lighting  and 
power  tariff  has  been  revised,  owing  to  the  increased  cost  of  generating, 
and  application  has  also  been  made  to  the  Ministry  of  Transport  for 
powers  to  increase  the  tramway  fares.  The  installation  of  additional 
plant  for  the  power  station  is  being  proceeded  with,  and  the  new 
■2  000  kW  Curtis  turbine  will  be  in  operation  for  the  ensuing  winter  load. 

NeM^  Gompanies. 

The  following  list  is  compiled  from  information  supplied  by  Messrs. 
Jordan  &  Sons,  Ltd.,  company  registration  agents,  ChanceryJane, 
London,  W.C.2  :—  __ 

■  F.  DAETON  &  COMPANY,;LTD.  (174  909.)— Reg.  May  27,  capital 
£1  000  in  il  shares,  to  carry  on  business  of  manufacturing  opticians  and 
scientific  instrument  makers.  Directors,  F.  A.  Darton  and  0.  Darton. 
Reg.  office,  U2,  St.  John-street,  Glerkenwell,  E.G.  I.  Private  company. 
<  HENLEY  ENGINEERING  COMPANY,  LTD.  (174  833).— Reg.  May  23, 
capital  £3  000  in  £1  shares,  to  carry  on  business  of  engineers,  stampers, 

&'c.     Reg.  office:    114,  Spring-hill.  Birmingham.     Private  company. 

jBLANCASHIRE  INDUSTRIES,  LTD.  (174  7UI).~-Reg.  May  18.  Cat  tal 
£1  000  in  900  £1  and  200  lOs.  ordinary  shares,  to  carry  on  busmess  of 
electrical  engineers,  dealers  and  factors  in  all  kinds  of  electrical  and 
and  mechanical  applicances.  Directors  :  F.  W.  Roberts,  E.  Tracey 
and  H.  D.  Barker.  Reg.  office :  63,  Cannon-street,  Manchester. 
Private  company.  ___ 

LIFT  &  ENGINEERING,  LTD.  (174  800).— Reg.  May  20,  capital 
£.5  000  in  £1  shares,  to  carry  on  business  of  manufacturers  of  and  dealers 
in  lifting  and  hoisting  machinery.  Reg.  office  :  4,  Tokenhouse-bdgs., 
King's  Arms  Yard,  E.C.  3.     Private  company. 

•~M.a!f.,  LTD.  (174  710).— Reg.  May  13.— Capital  £100  in  £1  shares, 
to  carry  on  business  of  engineers.  Directors  :  W.  Dunn.  Reg.  office  : 
165,    Above    Bar,   Southampton.     Private   company. 

RICHARD  MACARTNEY  &  COMPANY,  LTD.  (174  981.)— Reg.  May  31 
caoital  £100  in  £1  shares,  to  carry  on  business  of  consulting  engineei-s,  &c- 
Subscribers,  R.  J.  Macartney  and  W.  C.  Hopwood.  Reg.  office,  22, 
Preeson's-row,  Liverpool.     Private  company. 

STOCKDALE  BOILER  FURNACES,  LTD.  (174  856).— Reg.  May  24, 
capital  £500  in  £1  shares,  to  acquire  interests  in  any  patents  in  relation 
to  improvements  in  steam  generators  and  furnaces.  Subscribers ; 
G.  Stockdale  (White  Hart  Hotel,  Daybrook,  Notts.)  and  F.  Parkin. 
Private  company. 

TIDD,  SIDAY  &  COMPANY,  LTD.  (174  902).— Reg.  May  26,  capital 
£2  000  in  £1  shares,  to  carry  un  business  of  electricians  and  mechanical 
engineers.  Directors  :  J.  T.  Tidd,  W.  E.  Siday,  H.  S.  Grimston  and 
H.  Buss.     Reg.  office  :    180,  Drury-lane,  W.C.     Private  company. 

WIGHTON  &  PARTNERS,  LTD.  (174  789).— Reg.  May  19,  capital 
£1015  in  100  £10  ordiuaiy  and  300  Is.  founders'  shares,  to  carry  on 
business  of  engineers  and  manufacturers,  representatives  and  agents. 
Directors  :  L.  G.  Wylde  and  J.  E.  Elliott.  Reg.  office  :  East  Block, 
Caxton  House,  Tothill-street,  S.W.  1.     Private  company. 


Forty  Years  Ago. 

(The  Electrician,  Junk  11,  1881.) 

Institution  of  Civil  Engineers. — The  annual  conversazione  of  this 
institution  was  held  at  South  Kensington  last  week.  The  rooms  were 
pleasantly  illuminated  by  the  electric  light.  The  night  being  a  hot  one, 
offered  a  "good  opportm\ity  for  showing  off  the  advantages  oifered  by  the 
electric  light  as  a  non-heater  of  the  atmosphere,  at  all  events  to  any 
appreciable  extent. 

Post  Office  Telegraphs. — ^We  are  glad  to  be  able  to  announce  that, 
upon  the  recommendation  of  the  Postmaster-General,  the  Lords  Com- 
missioners of  Her  Majesty's  Treasury  have  sanctioned  the  payment 
of  a  gratuity  of  £20  to  Mr.  Barnett,  a  telegraphist  [at  Aldcrsliot,  who  has 
devised  an  ingenious  arrangement  whereby  an  ordinary  single-needle 
instrument  can  be  converted  into  an  acoustic  instrument  at  a  small 
cost. 

Prices. — The  prices  as  quoted  this  week  are  :  For  gutta-percha, 
genuine,  4d.  to  Ss.  3d.  per  lb.  ;  reboiled,  3d.  to  Is.  3d.  For  india-rubber, 
per  lb.,  fine  Para,  3s.  7d.  ;  negrohead,  2s.  4d.  ;  Central  American, 
Is.  lid.  to  2s.  6d.  ;  Assum  and  Pegu,  Is.  2d.  to  Is.  lid.  ;  other  East 
Indian,  Is.  9d.  to  23.  2d.  ;  Madagascar  and  Mozambique,  Is.  6d.  to  2s.  4d. 

The  Telephone  in  Egypt. — There  are  two  companies  at  work 
erecting  telephone  lines,  the  Compagnie  Telephonique,  represented  by 
M.  Edwin  le  Leon,  which  has  been  established  some  little  time,  and 
the  more  recent  Messrs.  Hubidos,  Dargon  &  Company.  The  latter  offer 
to  erect  telephones  at  the  undermentioned  charges  :  S75  francs  per 
annum  for  consuls,  bankers,  &c.  ;  750  francs  for  stockbrokers  and  large 
firms  ;  650  francs  for  merchants  and  members  of  the  libi  ril  professions. 
Tlie  above  subscriptions  to  be  payable  in  advance.  The  company  will 
erect  and  keep  in  order  the  necessary  apparatus,  &c.,  as  soon  as  sixty  or 
more  subscriptions  have  been  received. 


Arrangements  for  the  Week. 

FRIDAY,  June  10th  (today). 

Royal  Society  of  Arts. — Indian  Section. 
4.30  p.m.     At  .John-street,  London,  W.C.     Paper  on  "  The  Develop- 
ment of  Bombay,"  by  Sir  George  Curtis,  K.C.S.I. 
Physical  Society. 
5.0  p.m.     At  the  Imperial  College  of  Science,  S.  Kensington,  London, 
S.W.     Lecture  on  "  The  Stability  of  Atoms,"   by  Sir  Ernest 
Rutherford,  F.R.S. 

Royal  Institution. 
9.0  p.m.     At  Albemarle  street,  London,  W.     Discourse  on  "Abso- 
lute Measurements  of  Sound,"  by  Dr.  A.  G.  Webster,  LL.D. 
FRIDAY.  Juno  17th. 

9  p.m.  At  Albemarle-street,  London,  W.  Discourse  on  "  Chemical 
Combination  and  the  Structure  of  the  Molecule,"  by  Sir  J.  J. 
Thomson,  O.M.,  F.R.S. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics  "  : — "  The  Ultimate  Aero-Engine,"  by  Col.  J.  G. 
Vincent ;  "  The  Loads  and  Stresses  in  Aeroplanes,"  by  John  Case  ; 
and  "  Aeronautical  Maps." 

"  The  Cabinet  Maker  "  : — "  C'abinet  Making  at  the  Central  School  of 
Arts  and  Crafts  "  ;  "  Measured  Drawings  of  Museum  Pieces,"  and 
"  Furnishers'  Window  Displays  in  the  Korth  of  England." 

"  The  Chemical  Age  "  : — "  Development  of  an  Oil  By-Product 
Lidustry,"  by  Erie  K.  Rideal ;  and  '"  Progress  of  Ke3'  Industries  Bill." 

"  Farm  &  Home  "  : — Special  "  Bath  and  West  "  Show  Number  : 
Illustrations  of  Winners  ;  "  Successful  Farming  Courses  "  ;  and  "  Agri 
cultural  Council  and  Land  Reclamation." 

"  The  Fruit-Grower  "  : — "  Fungicide  Trials  at  East  Mailing  "  ;  Taxa- 
tion of  Market  Growers'  Motor  Vehicles"  ;  and  "  National  Retailers' 
Federation  at  Binningham." 

"  Gardening  Illustrated  "  : — New  Feature  :  Pages  for  Beginners  in 
Garden  Work. 

"  The  Gas  World  "  : — Reparation  Coal  from  Cornwall ;  "  Proposed 
Concentration  of  Gas  Manufacture  in  the  Potteries  "  ;  and  Analyses  of 
Gas  Accounts. 

"  Hardware  Trade  Journal  "  : — "  Arms  and  Amraimition  Number  "  ; 
"  Trade  Travellers  and  Truth,"  by  F.  B.  Shuffrey  ;  and  "  The  Working 
of  Sheet  Aluminium." 


Prices  of  Metals, 

Chemicals, 

&C. 

TUESDAT,  June 

7. 

Copper — 

Price. 

Inc. 

Dec. 

Best  selected 

per  ton 

£74     0     0 

■ — 

— 

Electro  Wirebars      .. 

,, 

£78     0     0 

£1     0     0 

— 

H.C.  wire,  basis    

per  lb. 

Os.  11  Id. 

id. 

— 

Sheet 

», 

Is.  Ojd- 

— 

Phosphor  Bronze  Wire  {Telephone) — 

Phosphor-bronze 

wire,  basis    

,, 

Is.     3Jd. 

Id. 

— 

Brass  60/40— 

Rod,  basis    

>» 

Os.     84d. 

— 

— 

Sheet,  basis   

Is.     IJd. 

— . 

— 

Wire,  basis  

Is.     IJd. 





Pig  Iron — 

Cleveland  Warrants 

per  ton 

£6  10    0 

— 

— 

Galvanised         steel 

wire,basis  8  SWG 

„ 

£27     0    0 

— 

— 

Lead  Pig — 

English     

,, 

£23  10     0 

— 

£0  10 

0 

Foreign  or  Colonial  .. 

»» 

£22    5     0 

— 

£0     5 

0 

rim- 

Ingot  

,, 

£168  10    0 

— 

£5     5 

0 

Wire,  basis  

per  lb. 

23.  4d.. 

— 

Id. 

Salammoniae. — Per  cwt.  75s.-703.         Copper  Sulphate. — Perton£31. 
Sulphur  (Flowers).— Ton  £15.  Boric  Acid    (Crystals). — Per    ton 

„      (RoU-Brimstone). — Per  ton  £69. 

£14  10s.                                           Sodium  Bichromate. — Per  lb.  T^d. 
Sulphuric    Acid    (Pyrites,  168)°.—    Sodium  GUorate.^Vet  lb.  4Jd. 
Per  ton,  £9  17s.  6d. 
'Rubber. — Para  fine,  lid.;  plantation  1st  latex,  8Jd.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.  4.  Telegrams  : 
Benbrolic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 
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Notes, 


The   London  Electricity  Supply  Problem. 

The  Electricity  Commissioners  are  at  present  engaged  in 
investigating  one  of  their  most  difficult,  and  at  the  same  time 
most  important,  problems — the  reorganisation  of  the  elec- 
tricity supply  systems  in  the  London  and  Home  Coimties 
Electricity  District.  This  question  has  been  discussed  at 
various  times  during  the  last  twenty  years  and  on  one  or 
two  occasions  we  have  been  within  sight  of  settlement,  but 
political  and  municipal  issues  have  always  intervened  and  so 
a  solution  has  been  postponed.  As  time  goes  on  the  problem 
becomes  more  difficult  and  more  urgent,  and  considerable  skill 
and  tact  will  be  required  to  discover  a  scheme  that 
will  command  the  confidence  of  the  various  interests  involved. 
Difficult  though  the  problem  is,  we  are  confident  that  the 
Commissioners  will  be  equal  to  the  task  and  that  they  will 
be  able  to  devise  a  plan  which  will  give  the  London  area  that 
abundant  supply  of  electricity  for  which  it  has  waited  so  long. 


The  Various  Schemes. 

Of  the  six  .schemes  submitted,  three  contemjjlate  the  forma- 
tion of  Joint  Electricity  Authorities  for  the  whole  of  the 
district,  and  Poplar  proposes  a  .Joint  Authority  for  the  East 
London  and  suburban  portion  of  the  district,  while  the  Great 
Eastern  and  London,  Brighton  &  South  Coast  Railway  Com- 
panies submit  some  suggestions  as  to  their  probable  require- 
ments for  electric  traction  purposes.  Unfortunately,  the 
powers  and  fimctions  of  any  .Toint  Authority  that  may  be 
decided  upon  will  depend  upon  the  fate  of  the  Electricity 
Supply  Bill  and  if  tliis  should  fail  to  become  law  considerable 
delay  may  be  caused.  However,  the  inquiry,  which  began 
with  an  investigation  of  the  London  County  Council  scheme, 
will  not  have  been  in  vain.  It  would  have  had  to  take  place  in 
any  event,  and  the  information  gained  will  probably  assist  the 
Commissioners  in  finding  a  solution  of  a  complex  problem. 


Einstein  on  Relativity. 

It  has  often  been  the  hard  lot  of  protagonists  of  new  ideas 
to  suffer  neglect,  criticism  and  general  disregard  of  their 
teachings,  this  attitude  being  the  more  noticeable  the  greater 
the  benefit  to  be  derived  from  attention  to  their  doctrines. 
On  this  score,  at  any  rate.  Prof.  Einstein  has  no  groimds  for 
complaint.  His  theory  of  relativity  has  attracted  sympathetic 
attention  not  only  among  scientists  and  metaphysicians  but, 
extraordinary  to  relate,  among  the  general  public  as  well. 
His  visit  to  this  country  to  expoimd  his  ideas  has  been  received 
with  great  interest  and  made  an  occasion  of  publicity  of  the 
kind  accorded  usually  to  crowned  heads,  boxers  and  cinemato- 
graph artists.  We  are  not  surprised  therefore  that  a  crowded 
audience  assembled  at  King's  College  on  Monday  last  to  hear 
from  his  own  lijjs  what  he  had  to  say  about  his  theory.  The 
lecture  was  rather  a  fresh  exposition  of  what  is  generally  known 
about  his  ideas  than  a  putting  forward  of  anjiihing  new. 
His  principal  arguments  will  be  found  summed  up  on  another 
page  of  this  issue  and  form  a  useful  landmark  in  determining 
how  far  we  must  change  our  ideas  on  matters  which  had  been 
considered  fundamental  not  only  in  electro-magnetic  theory, 
but  in  physical  science  generally.  To  describe  Prof.  Einstein's 
work  as  a  landmark  is  correct  in  so  far  as  other  pioneers  are 
already  pres.sing  forward  farther  than  even  he  has  done  and 
it  may  be  necessary  as  a  result  of  their  work  once  again  to  revise 
our  conceptions  on  these  matters.  At  the  moment  it  is  a 
little  difficult  to  see  how  these  theories  will  affect  practical 
electrical  engineers.  As  heis  often  been  pointed  out  the 
relation  between  theory  and  practice  in  electrical  work  has 
often  been  surprisingly  close.  On  the  other  hand,  the  para- 
doxical character  of  much  of  Prof.  Einstein's  work  has  some- 
what naturally  attracted  the  metaphysician  and  with  meta- 
physics electrical  practice  has  fortunately  little  or  nothing 
to  do.  It  would  be  interesting  to  see  whether  the  movement 
in  that  direction  increases,  in  which  case  it  will  cease  to  have 
interest  for  us,  or  whether  we  may  derive  from  it  some  assist- 
ance in  solving  the  problems  which  are  more  truly  of  an  engi- 
neering character. 
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The  Johnsen-Rahbek   Effect. 

Correspondence,  which  has  recently  taken  place  in  a 
number  of  scientific  and  technical  journals  as  to  the  original 
■date  of  the  discovery  of  the  i^henomena  described  by  Messrs. 
Alfred  Johxsen  and  Knud  Rahbek  in  their  recent  lecture 
before  the  Institution  of  Electrical  Engineers,  indicates  that 
the  differences  between  the  work  of  these  engineers  and 
that  of  earlier  experimenters  are  much  wider  than  at  first 
appeared.  The  official  abstract  of  the  lecture,  which  was 
issued  by  the  Institution,  begins  by  saying  that  the  lecturers 
discovered  in  1917  that  strong  adhesive  forces  were  developed 
when  an  electric  P.D.  was  applied  between  a  solid  body,  con- 
sisting of  certain  badly  conducting  materials,  and  a  conductor 
resting  on  that  solid  body.  In  this  sentence  the  keyword  is 
presumably  ''  strong  "  and  this  supposition  is  confirmed  by 
a[letter  from  Messrs.  Johnsen  and  Rahbek  themselves  in 
"  The  Times"  of  Monday  last.  The  whole  basis  of  their 
discovery,  they  point  out,  is  that  an  abnormally  strong  at- 
traction occurs  when  certain  substances  are  used  and  that 
upon  the  use  of  these  substances  and  upon  the  phenomena  to 
which  this  use  gives  rise  the  whole  possibility  of  obtaining 
interesting  practical  applications  of  which  certain  examples 
were  given  in  their  lecture  depends.  That  their  contention 
is  the  correct  one  is  confirmed  by  a  reference  to  their  patent 
specification  in  which  they  refer  to  the  retentive  force  as  a 
hitherto  disregarded  electrical  phenomena,  i.e.,  they  do  not 
describe  it  as  a  new  discovery.  -  If,  as  we  hope,  our  present 
knowledge  of  these  phenomena  is  a  preliminary  to  wide  and 
useful  practical  applications,  it  is  rather  on  the  lines  suggested 
by  Messrs.  Johnsen  and  Rahbek  than  on  those  foreshadowed 
by  the  earlier  workers  that  advances  may  be  exjjected.  The 
whole  value  of  their  work  in  fact  resides  in  the  application  and 
not  in  the  effect  itself. 

A  Thermal-efficiency   Exhibition. 

A  feature  which  might  be  more  widely  adopted  is  to  form 
part  of  a  two-day  conference  organised  by  the  Institution  of 
Mechanical  Engineers  to  discuss  means  of  increased  thermal 
efficiency  and  heat  power  plant.  This  will  consist  of  an  exhibi- 
tion of  aU  kinds  of  appliances  connected  with  boiler-room 
economy  and  with  the  efficient  use  of  steam  and  internal 
combustion  engines.  The  exhibits  will  include  feed-water 
heaters,  superheaters,  economisers,  mechanical  stokers,  feed- 
water  regulators,  combustion  recorders,  coal-consumption 
recorders,  waste-heat  boilers,  carburettors,  steam  and  gas 
engine  indicators,  means  for  the  prevention  and  measurement 
of  smoke,  and  so  on.  With  the  passing  criticism  that  if  full 
advantage  is  taken  of  the  invitation  to  send  exhibits  we  fear 
no  lecture  hall  or  institution  building  in  Loudon  would  be 
sufficient  to  contain  them,  we  may  wonder  whether  something 
of  the  kind  could  not  also  be  done  by  the  Institution  of 
Electrical  Engineers,  We  are  led  to  this  thought  by  remember- 
ing'that  on  the  occasion  when  Jlr.  Watson's  paper  was  read 
we^noticed  a  large  number  of  magnetos  on  view,  but  there 
seemed  no  one  to  demonstrate  their  peculiarities  to  visitors 
and  no  direct  reference  was  made  to  them  by  the  reader  of 
the  Paper  or  by  any  of  the  speakers  in  the  discussion.  There 
are  often  occasions  when  models  or  actual  electrical  apparatus 
could  be  exhibited  at  the  Institution  with  advantage,  and  we 
hope  that  now  we  have  returned  to  our  own  building  such 
opportunities  will  not  be  lost. 


Science  Guild.  Dean  Inge  is  a  gentleman  who,  partly  by 
natural  talent  and  partly  as  a  result  of  a  newspaper  campaign, 
has  been  elevated  from  the  position  of  a  church  dignitary  to 
that  of  a  prophet.  We  are,  therefore,  rather  disajipointed  to  find 
that  his  solution  for  those  troubles,  whose  gravity  we  should 
be  the  last  to  minimise,  is  summed  up  in  the  phrase  "  science 
and  religion."  Apart  from  this  he  has  little  use  for  labour 
organisations,  whose  activities  he  described  as  revolutionary, 
anti-social  and  obstructive.  It  is  true  that  during  the  past 
few  years  many  of  the  deeds  of  organised  labour  have  been  so 
foolish  as  to  be  almost  insane,  but  then  so  have  some  of  the 
deeds  of  Parliamentary  Government.  Yet  few  there  are  who 
would  blot  the  latter  out.  The  cause,  we  think,  is  the  same  in 
both  cases,  the  criminal  indifference  of  that  large  and  stable 
body  of  nioderate  members  to  the  way  in  wliich  their  affairs  are 
managed.  But  this  in  itself  is  no  argument  for  a  war  against 
Trades  Unionism,  but  rather  a  .sign  that  it  is  time  the  acti- 
vities of  these  bodies  were  turned  in  more  sensible  directions. 
This  can  be  achieved  by  leading  rather  than  bullying. 


Co-operation  the  Solution. 

This  we  are  glad  to  see  is  clearly  recognised  by  the  National 
Alliance  of  Employers  and  Employed,  who,  like  Dean  Inge,  see 
no  good  in  Government  interference  in  these  matters,  at  which 
we  do  not  much  wonder  with  the  miners'  dispute  still  before 
us.  They  rightly  emphasise  the  fact  that  means  must  be 
found  to  prevent  the  suicidal  quarrels  which  are  gradually 
ruining  the  trade  of  the  country  and  they  point  out  that  the 
way  in  which  this  can  best  be  done  is  by  arranging  for  the 
principal  parties  in  an  industry  to  be  continually  in  consul- 
tation on  matters  relating  to  that  industry.  The  formation 
of  Whitley  Councils  is  an  obvious  way  of  doing  this.  Unfor- 
tunately, the  good  which  these  bodies  can  both  actually  and 
potentially  achieve  has  been  stultified  by  Parliamentary  in- 
difference, combined,  as  shown  in  an  answer  by  Mr.  Chamber- 
lain to  Lord  Robert  Cecil,  with  the  difficulty  of  making  the 
Council  fully  representative  at  once.  At  present  this  should 
not  be  an  unsurmountable  obstacle,  and  we  agree  with  the 
National  Alliance  that  the  Industrial  Council  should  be  called 
together  in  the  most  representative  form  possible,  and  that 
the  Government  should  give  guarantees  that  the  decisions 
come  to  by  that  Council  shall  be  laid  before  the  House  without 
delay.  We  feel  sure  that  this  is  the  right  policy.  For  only 
by  a  frank  discussion  of  all  the  differences,  many  of  them  quite 
small,  which  now  exist  between  interested  parties  and  by  a 
genuine  desire  to  settle  these  differences,  not  for  the  benefit  of 
either  party  but  for  the  good  of  the  industry  as  a  whole,  can 
we  expect  to  achieve  that  peace  which  is  necessary  if  we  are 
to  maintain  and  develops  our  trade  along  the  lines  which  is 
essential  for  the  well  being  of  the  Empire. 


Solutions  for  Industrial  Unrest. 

During  the  past  few  days  two  solutions  for  the  present 
state  of  industrial  unrest  have  been  suggested,  one  by  the 
National  Alliance  of  Employers  and  Employed,  and  the  other 
by  Dean  Inge  at  the  annual  general  meeting  of  the  British 


The   Utilisation  of  Low-Grade   Fuels. 

One  of  the  arguments  that  the  miners  have  put  forward  in 
support  of  their  case  is  that  though  a  reduction  in  the  cost  oi 
production  is  necessary  this  reduction  shoidd  not  be  achieved 
solely  at  their  expense.  This  point  was  made  in  rather  a 
different  way  by  Sir  Richard  Redalayne  in  an  address  re- 
cently delivered  before  the  British  Science  Guild.  He  pointed 
out  the  necessity  for  research  into  our  methods  of  using  fuel 
not  only  to  discover  whether  these  methods  could  not  be 
improved  but  to  find  out  whether  new  fuels  could  not  be 
economically  employed.  This  applies  particularly  to  the 
utilisation  of  low-grade  fuels,  as  at  present  there  are  vast 
quantities  of  coal  which  it  does  not  pay  to  work.  In  this 
direction  the  use  of  so-called  colloidal  fuel  requires  examination. 
The  recovery  of  the  coal  and  its  more  perfect  cleaning  by  the 
"  froth  flotation  "  process  and  the  possibilities  of  employing 
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low  tcmiJcraturc  (.iirbuni.satioii  arc  also  matters  wliicli 
need  consideration.  This  is  the  nidic  necessary  as  our 
]>resont  oil  resources  will  probably  be  exhausted  in  about 
50  vears,  and  to  economise  them  \vc  must  consider  such  jiro- 
blems  as  the  distillation  of  oil-beariiif;  minerals,  the  de- 
sulphurisation  of  oils  and  the  reduction  of  the  losses  which  at 
present  occur  in  refining.  Connected  with  this  question  are 
])ossible  improvements  in  tlie  methods  of  reduction  of  low- 
grade  iron  ores,  in  the  utilisation  of  the  iron  and  potash  dust 
in  blast  furnace  gases  and  in  the  recovery  of  vanadium  from 
the  ashes  of  carbonaceous  substances.  .This  is  an  ambitious 
programme  and  one  both  diflicult  and  expensive  to  carry  out, 
but  nevertheless  it  will  be  worth  doing. 


Trade  Unions  and  Profit  Sharing-. 

The  attitude  of  some  trade  unions  towards  co-partnership 
and  jH-ofit-sharing  schemes  is  strange  and  wonderful,  though 
at  first  sight  it  would  appear  that  any  scheme  which  ensured, 
not  only  the  full  trade  union  rate  of  wages,  but  also  gave  a 
share  in  the  profits  of  an  undertaking  to  meritorious  workmen, 
was  both  innocuous  and  desirable.  Nevertheless,  most  unions 
are  hostile  to  the  idea,  iind  some  have  gone  so  far  as  to  provide 
for  the  expulsion  of  members  who  participate  in  such  schemes. 
The  legality  of  such  action  wasrecently  argued  at  some  length 
before  the  Court  of  Appeal,  and  the  result  is  a  considered 
judgment  of  some  general  interest.  It  appears  that  a  member 
of  the  Amalgamated  Society  of  C^arpenters  and  a  member  of 
the  General  Union  of  Operative  Carpenters  and  Joiners  sought 
injuiu.'tions  to  restrain  their  unions  from  excluding  them  from 
membership  because  they  had  participated  in  a  profit-sharing 
scheme  of  Messrs.  Lever  Brothers.  In  the  Court  below  Mr. 
Justice  Eve  found  that  he  was  bound  by  Sec.  4(1)  of  the  Trade 
Union  Aet  of  1871,  and  held  that  he  had  no  jurisdiction  to 
entertain  the  actions,  as  they  arose  out  of  agreements  relating 
to  the  conditions  of  employment  of  members  of  trade  unions. 
From  this  decision  the  plaintiffs  appealed.  We  are  glad  to 
notice  that  the  appeals  were  unanimously  allowed. 


local  passenger  transport  undertakings,  and  to  set  up  a  nmnici- 
pal  control  authority,  pending  the  reorganisation  of  local 
government  in  Greater  London.  It  will  be  agreed  that  the 
reform  is  long  overdue,  but  any  effective  steps  to  bring  about 
an  improvemcmt  are  hampered  by  the  multiplicity  of  authori- 
ties and  by  the  conflicting  interests  involved.  What  can  one 
expect,  for  instance,  when  there  are  122  road  authorities  exer- 
cising various  powers  of  control  over  the  seventeen  systems  of 
tramways,  a  number  of  omnibus  undertakings  and  the  various 
railways  operating  in  the  area  ?  Though  it  may  be  doubted 
whether  the  precise  form  of  traffic  control  suggested  by  the 
London  County  Council  is  the  best,  yet  almost  any  change 
would  be,  an  improvement  on  the  existing  chaotic  condition 
of  things.  At  any  rate,  only  one  master  would  have  to  be 
served  instead  of  several.  We  note  that  as  the  Minister  of 
Transport  will  retire  in  August  the  County  Council  hope  he 
will  start  the  work  of  reorganisation  before  he  returns  to  private 
life,  but  we  are  afraid  that  in  view  of  the  long  and  complicated 
Railway  Bill  which  has  recently  seen  light,  even  Heecules 
has  enough  labour  to  keep  him  busy  for  the  rest  of  his  official 
existence.  It  will,  therefore,  be  left  for  other  hands  to  deal 
with  a  chaos  which  gradually  grows  worse,  not  only  because 
it  is  not  tackled  in  an  enlightened  spirit,  but  because  it  is 
not  tackled  at  all. 


A  Just  Decision, 

Ix  the  first  case  the  Court  held  that  the  defendants  had 
never  made  any  agreement,  but  the  unions  made  it  a  condition 
of  membership  that  the  plaintiffs  would  not  commit  any 
breach  of  their  rules.  The  latter  had  not  committed  such  a 
breach  by  participating  in  the  profit-sharing  scheme  of  Messrs. 
Lever  Brothers.  After  a  careful  analysis  of  the  decided  cases, 
the  Master  of  the  Rolls  found  that  the  plaintiff's  had  done 
nothing  in  contravention  of  the  rules  of  the  union,  and  in  this 
the  Lords  Justices  agreed,  Lord  Justice  Younger  stating 
that  "  expulsion  from  a  union  was  a  sentence  of  industrial 
death."  The  result  is  eminently  satisfactory,  and  we  hope 
that  it  will  lead  the  unions  to  reconsider  their  attitude  towards 
schemes  of  profit-sharing. 

m 

London  Traffic   Conditions. 

It  has  long  been  recognised  that  the  traffic  arrangements 
in  Loudon  are  in  a  chaotic  condition  and  though  various 
proposals,  including  the  formation  of  a  Traffic  Board,  have  been 
put  forward  for  co-ordinating  and  improviug  the  services, 
little  or  no  progress  has  so  far  been  made.  We  had  hoped 
that  with  the  advent  of  the  much-lauded  ]\Iinistry  of  Transport 
this  difficult,  but  important  matter,  would  somehow  have  been 
dealt  with,  but  so  far  neither  our  hopes  nor  anyone  else's  have 
been  realised.  We  are  therefore  glad  to  see  that  the  London 
County  Council,  which  appointed  a  special  committee  of 
inquiry  into  this  question  some  time  ago,  is  now  pressing  the 
Government  to  make  pro\-ision  for  the  unified  operation  of 


A  Postal  Concession. 

We  are  glad  to  be  able  to  record  that  the  ])roposal  to 
increase  the  postal  rates  on  printed  papers  sent  abroad  has 
been  dropped  by  the  Postmaster-General  owing  to  the 
pressure  brought  to  bear!  upon  him  by  all  sections  of  the 
community.  The  other  increases,  however,  stand,  and  though 
their  effect  is  not  likely  to  be  quite  so  serious  in  its  effect 
on  trade  as  would  that  which  has  been  remitted,  the  harm 
caused  by  cutting  down  any  communication  facilities  is  such 
as  to  warrant  the  closest  consideration  of  all  alternative 
methods.  We  hope  the  new  Post  Office  Coimcil  will  make 
this  their  first  task.  The  disabilities  which  result  from  a 
lack  of  free  intercommunication  bear  particularly  hardly 
on  scientific  publications.  This  is  emphasised  in  the  report 
of  the  Conjoint  Board  of  Scientific  Societies.  That  Board 
has  been  definitely  prevented  from  developing  their  good 
work  by  the  high  postal  rates  which  are  charged  on  scientific 
publications,  as  these  do  not,  as  a  rule,  enjoy  newspaper 
rates.  It  does  not  seem  to  be  realised  by  our  rulers  that 
expenditure  of  this  kind  is  really  educational  expenditure, 
and  educational  expenditure  is  always  a  good  investment. 
That  such  work  should  flourish  and  extend  is  of  international 
importance  and  therefore  deserves  every  possible  encourage- 
ment. 


A  Policy  that  may  do  Good. 

Though  we  mu.st,  under  the  circumstances,  be  grateful 
for  the  small  concession  made  in  regard  to  printed  matter  for 
abroad  the  other  changes  made  by  the  Po.st  Office  are  highly 
detrimental  to  the  best  interests  of  the  community.  The 
abolition  of  the  Sunday  collection  especially  will  have  a 
serious  effect  upon  that  prompt  dispatch  and  delivery  of 
correspondence  which  are  so  essential  for  business  purposes. 
The  only  interesting  point  in  the  Postjiaster-Gexeral's 
speech  was,  in  fact,  his  reference  to  the  New  Advisory  Com- 
mittee which  has  been  set  up  to  consider  questions  of  admin- 
istration. This  is  a  new  and  welcome  departure  in  Government 
methods,  and  though  the  personnel  of  the  Committee  is 
excellent,  we  are  afraid  that  very  little  authority  will  be 
wielded  by  it.  But  unless  the  Committee  possesses  fairly 
wide  powers  to  make  recommendations  and  to  see  that  they 
are  carried  out,  little  good  can  be  effected. 


D 


742 


THE  ELECTRICIAN^. 


June  17,  1921. 


The    Exchange   of  Scientific   Publications. 

The  need  of  easy  exchange  is  obvious  when  we  consider  the 
facilities  that  exist  for  the  introduction  into  this  country 
of  the  proceedings  of  foreign  scientifio  societies  and 
foreign  technical  journals,  especially  those  published  in  Ger- 
many. In  this  case  it  is  not  a  question  of  postal  rates  alone, 
but  of  the  operation  of  the  Reisaration  Act  in  addition.  The 
eiieot  of  this  Act  is,  in  fact,  peculiarly  harmful  and  is  also 
particularly  unnecessary,  for  the  one  German  thing  which 
cannot  be  made  in  this  country  is  obviously  a  German  book, 
and  their  free  importation  cannot,  therefore,  affect  our  trade. 
The  result  of  the  Reparation  Act  in  this  case  is  therefore 
simply  that  English  engineers  or  scientists  requiring  German 
textbooks  have  to  pay  for  them  at  double  their  published  price. 
The  same  applies  equally  to  technical  and  seientific  journals, 
though  Mr.  Hugh  Richardson,  writing  in  "  Nature,"  points 
out  that  this  disability  can  to  some  extent  be  got  over  by 
exchange.  He  suggests  that  readers  of  the  "  Elektrotechnische 
Zeitschrift  "  and  of  The  Electrician  in  the  countries  of  their 
publication  should  adoj)t  some  system  of  mutual  self- 
help  by  passing  their  journals  over  when  they  have 
done  with  them.  There  are,  however,  two  difficulties  which 
prevent  the  easy  operation  of  this  idea.  One  is  the  question 
of  postage,  which  would  mount  up  to  a  considerable  amount, 
and  the  other  is  the  fact  that  subscribers  to  both  the  journals 
cited  may  desire  to  bind  their  copies.  To  do  this  would 
mean  either  double  postage  in  each  case,  and  the  exercise  of 
more  than  usual  care  in  preserving  the  copies  in  a  clean  and 
untorn  state,  or  the  purchase  of  dui^licate  copies,  a  course 
to  which  we  should  not  have  the  least  objection.  The  real 
remedy  for  a  very  serious  check  on  knowledge  is  to  bring 
pressure  on  the  Governments  in  both  countries  to  remove 
artificial  obstacles  of  this  kind  from  the  easy  exchange  of 
information. 

Electricity  on  the  Farm. 

The  decision  of  the  Government  to  discontinue  the  subsidy 
to  the  agricultural  industry  may  lead  farmers  to  consider, 
as  other  people  are  doing,  ways  and  means  of  introducing  more 
economical  working  into  their  various  operations.  In  this 
connection,  they  cannot  do  better  than  weigh  carefully  the 
claims  of  the  electric  drive.  As  has  been  justly  pointed  out  in  a 
pamphlet  issued  by  the  British  Electrical  Development  Asso- 
ciation, the  use  of  electricity  on  the  farm  means  more  profit 
for  the  farmers,  and  if  further  confirmation  is  required  of  that 
statement,  we  cannot  do  better  than  to  refer  to  conditions  in 
the  Hereford  district,  where,  as  is  "well  known,  a  system  of 
rural  supply  has  been  most  enterprisingly  worked  up  with 
entire  satisfaction,  not  only  to  the  supply  authorities,  but  to 
the  farmers  themselves.  The  question  is,  however,  not  one  for 
the  farmer  alone,  and  it  behoves  electricity  supply  engineers 
in  charge  of  undertakings  adjacent  to  rural  districts  to  consider 
all  possible  methods  of  developing  what  should  be  before  long 
a  most  profitable  source  of  revenue.  There  is  no  time  like  the 
present  for  doing  this. 

Trams  as  Others  See  Them. 

The  interest  which  is  being  taken  by  the  daily  Press  in 
Prof.  Einstein's  work  is  surprising  as  it  is  unwise.  It  cannot 
be  supposed  that  the  general  newspaper  reader  is  interested 
in  such  an  abstruse  subject,  nor  that  the  columns  of  the  daily 
Press  are  the  proper  place  for  its  exposition  if  he  were.  The 
result  can  only  be  that  an  entirely  wrong  idea  is  gained  of  a 
fundamental  conception  and  that  harm  instead  of  good  wiU 
be  the  certain  result.  If  therefore  the  daily  I'  ess  wish  to 
deal  with  scientific  and  electrical  questions  they  might  well 
confine  themselves  to  the  more  practical  matters,  and  at  any 


rate  take  the  trouble  to  see  that  what  they  publish  contains  at 
least  the  germs  of  accuracy.  As  an  example  of  the  way  such 
matters  are  now  dealt  with,  we  may  instance  a  short  article 
which  recently  appeared  in  a  well-known  daily  pg,per.  This 
article  purported  to  explain  how  the  electric  tram  is  operated. 
After  some  introductory  remarks  on  systems  of  supply,  which, 
to  say  the  least  of  it,  are  open  to  question,  the  writer  continues  : 
"  In  small  towns  where  the  tram  service  is  limited,  one  station  is  sufficient 
to  do  all  the  work  of  manuiacture  and  supply  of  current.  .  .  .  This 
'  juice  '  is  known  as  direct  current  and  would  be^quite  useless  to  rotate 
the  motors  an  tramcars.  It  is  conveyed  to  various  local  sources  of  supply 
known  as  sub-stations.  In  these  sub-stations  it  is  employed  to  drive  other 
dynamos  capable  of  developing  anything  up  to  700  h.p.  Here  the  engineer 
is  able  to  tell  exactly  what  is  going  on  on  every  street  track,  although 
he  cannot  see  them  and  controls  according  to  necessity,  feeding  his  car 
as  an  infant  is  fed  with  a  spoon." 

The  author  of  this  article  has  missed  his  vocation.  He 
should  be  writing  romances  to  compete  with  those  of  the 
late-lamented  Jules  Verne  or  the  earlier  works  of  Mr.  H.  G. 
Wells.  In  those  it  would  not  be  quite  so  necessary  for  fact 
to  correspond  with  theory,  so  long  as  the  princijial  characters 
finished  up  by  li\dng  happily  ever  afterwards.  The  italics, 
it  is  perhaps  needless  to  add,  are  otirs. 


When  is  a  Unit  Not  a  Unit  ? 

Webster's  definition  of  a  unit  is  "  Any  determined  amount 
or  quantity  adox^ted  as  a  standard  of  measurement  for  other 
amounts  or  quantities  of  the  same  kind."  On  this  line  of 
reasoning  a  Board  of  Trade  unit  should  perhajjs  be  a  measure- 
ment of  the  Board  of  Trade,  an  operation  which  -would  be 
diflicult,  and  perhaj)s  even  dangerous,  to  perform.  For  as  we 
pointed  out  a  week  or  two  ago,  this  term,  although  hallowed 
by  association,  was  always  an  anomaly  and  is  now  actually 
incorrect.  Further,  as  Sir.  Cooper  rightly  said  at  a  discussion 
at  the  Institution  a  short  time  ago,  this  example  of  British 
nomenclature  is  very  confusing  to  foreigners,  who  know  little 
about  the  actions  and  organisation  of  the  Board  of  Trade  and 
care  less.  We  feel,  therefore,  that  the  time  has  now  come 
when  an  official  pronouncement  should  be  made  in  favour  of  - 
the  general  use  of  the  term  kilowatt-hours,  until  such  time  as 
the  International  Electrotechnical  Commission  are  in  a  position 
or  feel  inclined  to  give  to  this  miit  the  name  of  some  eminent 
worker  in  electrical  engineering.  The  name  of  Kelvin  has, 
of  course,  been  suggested  for  this  purpose  and  no  better  could 
be  found.     It  might  well  receive  otficial  sanction. 


The   Protection   of   Key 
Industries. 

The  large  number  of  amendments,  the  hostile  criticism  and 
the  energetic  propaganda,  visible  and  iu\asible,  to  which 
the  financial  resolutions  that  formed  the  preliminary  to  the 
Safeguarding  of  Industries  Bill  were  recently  subjected,  led 
to  the  hope  that  this  measure  would  be  dropped,  and  that  the 
industries  of  the  country  would  be  allowed  to  wax  or  wane 
without  Government  interference.  That  hope  has  not  been 
realised.  Indeed  the  Government  are  using  all  their  powers  to 
force  the  Bill  through  the  House  of  Commons,  and  the  closure 
is  to  be  vigorously  applied  so  that  the  measure  can  be  placed 
on  the  Statute  Book  this  session. 

The  framework  of  the  Bill  being  unsound,  it  is  a  pity  that 
so  many  of  the  amendments  and  so  much  of  the  criticism  has 
been  directed  to  secure  the  elimination  of  certain  articles  from 
the  measure  rather  than  against  the  wisdom  of  the  broad 
principles  on  which  it  is  based.  To  work  in  this  way  is  human, 
and  especially  Parliamentary  human,  nature.     For  everyone 


June  17,  1921. 


THE  ELECTRICIAN. 


743 


ref^'iiids  such  a  measure  from  a  porsoiiiil  point  of  view,  and 
his  opinion  of  its  goodness  or  badness  is  determined  by  how  it 
alkn-ts  his  particular  occupation  and  the  probable  cITect  of  a 
taritl'  on  his  means  of  livelihood.  In  the  \\-idest  sense,  however, 
the  opposition  is  justified  for  the  Bill  is  unlikely  in  practice  to 
do  what  it  is  supposed  to  do  and  its  futility  will  be  increased  by 
reason  of  the  machinery  it  is  proposed  to  set  up  to  operate  it. 
This  is,  in  fact,  so  fundamental  that  I'vorything  should  have 
given  way  to  it.  The  failure  of  similar  machinery  to  collect 
the  German  indemnity  is  sufficient  indication  of  the  Tightness 
of  this  argument. 

A  Sliding,  Not  a  Fixed,  Scale  Wanted. 

For  instance,  the  British  Empire  Producers'  Organisation 
in  a  memoranda  submitted  to  the  Chancellor  of  the  Exchequer 
pointed  out  that  fixing  the  customs  duty  at  33J  per  cent,  is 
good  in  theory,  but  must  fail  in  practice.  If  a  tariff  is  employed 
at  all,  it  must  be  on  a  sliding  scale,  so  that  some  articles  may  be 
absolutely  prohibited  from  importation,  though  for  others  an 
amount  of  much  less  than  33  J  per  cent,  will  suffice  for  protection. 
It  is  therefore  recommended  that  instead  of  the  Board  of  Trade 
deciding  what  articles  are  or  are  not  to  be  protected,  a  Com- 
mission should  be  set  up  to  schedule  these  articles  and  the 
amount  of  duty  to  be  imposed  upon  them.  Apart  from  any 
other  advantages  this  arrangement  would  certainly  have  the 
desirable  feature  of  freeing  the  industry  from  a  most  undesir- 
able form  of  bureaucratic  control. 

In  addition  the  Association  point  out  the  need  for  preferential 
treatment  of  materials  and  articles  coming  from  our  Colonies. 
The  Government  are,  however,  asking  for  no  powers  of  dis- 
crimination between  articles  of  the  same  kind  which  come  from 
foreign  countries,  and  from  other  parts  of  the  Empire.  Such 
arguments  as  these  coming  from  a  body  whose  sole  object  is  to 
develop  British  Trade  should  have  been  given  more  weight 
than  they  have  received. 

Carbons  and  Electric  Lamps. 

On  the  other  hand,  there  is  the  type  of  opposition  which 
assumes  that  all  tariffs  are  in  themselves  both  wrong  and  harm- 
ful to  the  industries  they  are  intended  to  protect.  It  is  interest- 
ing to  see  that  electrical  apparatus  has  been  used  as  an  illustra- 
tion of  this  fact  in  more  than  one  quarter.  We  are  told,  for 
instance,  that  the  British  electric  lamp  industry  is  practically 
in  the  hands  of  the  Electric  Lamp  Manufacturers'  Association, 
less  than  10  per  cent,  of  the  lamps  sold  in  this  country  being 
imported,  and  that  there  is  therefore  no  reason  why  this  in- 
dustry should  be  protected  from  dumping.  Indeed  it  is 
pointed  out  that  forei^i  competition,  if  it  does  exist  (though 
here  the  argument  seems  a  little  inconsistent)  has  great  uses  in 
keeping  down  the  prices  to  their  present  level.  It  would  be 
interesting  to  know  what  explanation  this  propagandist 
would  give  for  the  recent  reduction  in  the  price  of  lamps  sold 
by  the  Association.  The  chief  objection  we  see  to  the  foreign 
made  lamp,  as  we  knew  it  before  the  war,  was  that  it  was  only 
superficially  cheap  and,  being  perfectly  definitely  nasty  as 
well,  was  actually  expensive,  so  that  if  the  imposition  of  a 
tariff  on  this  article  will  help  to  kwii  up  thi>  quaUtv  of 
the  lamps  in  general  use  it  will  be  an  advantage  worth 
paying  for.  But  the  matter  is  not  so  simple  as  it  looks  at 
first  sight,  and  whether  a  taritf  be  imposed  or  not,  the  question 
of  the  importation  of  lamps  cannot  be  settled  in  this  easy 
fashion. 

The  Arc  Lamp  Carbon  Trust. 

We  are  surprised  to  find  that  the  other  electrical  article 
which  it  is  argued  needs  no  protection  from  a  tarifi,  is  the 


arc  lamp  carbon,  the  reason  being  apparently  that  only 
one  firm  makes  arc  lamp  carbons  in  this  country  and  this  firm 
"  during  the  war  laid  down  a  special  factory  for  the  production 
of  these  goods."  This  firm  has,  the  argument  continues, 
grown  into  a  gigantic  trust  which,  if  foreign  carbons  are  pro- 
tected, will  impose  its  evil  will  not  only  upon  private  consumers 
but  on  municipalities  and  Governments  as  well.  Tliis  is  the 
more  deplorable  as  (of  course  !)  foreign  made  carbons  are  of  a 
much  better  quality  than  English  carbons,  owing  no  doubt  to 
the  usual  backwardness  of  th(!  British  manufacturer.  We  need 
hardly  point  out  to  readers  of  The  Electrician  the  distortion 
of  facts  which  such  an  argument  represents.  The  history  and 
enterprise  of  the  General  Electric  Company  in  regard  to  carbon 
manufacture  in  spite  of  Government  neglect  and  opposition 
amounting  almost  to  sabotage  on  the  part  of  foreign  interests, 
is  worthy  of  the  highest  praise.  For  military  reasons  it  is 
essential  that  these  articles  should  be  manufactured  in  this 
country  in  sufficient  quantities  to  supply  our  demands,  as 
conditions  at  the  opening  of  the  late  war  amply  showed.  If 
therefore  there  is  one  electrical  article  in  the  electrical  industry 
which  requires  protection  more  than  another  we  should  have 
thought  it  was  the  arc  lamp  carbon.  The  argument  to  which  we 
have  referred  discloses  a  chain  of  reasoning  which  is  not 
unusual,  but  is  not  the  less  surprising  for  that.  Protection 
is  bad  for  the  consumer  and  the  trade.  But  if  a  tariff  is  to 
be  imposed  do  not  put  it  on  any  article  made  by  a  trust,  as  it 
will  render  that  trust  still  more  powerful. 

The  Broad  Question. 
These,  however,  are  relatively  minor  matters  compared 
with  the  broad  question  as  to  the  advisability  of  Government 
interference  with  trade.  This  point  is  well  argued  in  an  appeal 
from  the  bankers  of  the  United  Kingdom  which  was  recently 
issued.  In  this  it  is  pointed  out  that  the  system  of  Government 
regulation  of  trade  by  licences,  controls  and  departmental 
orders  has  admittedly,  however  well  intended,  had  in  many 
cases  unfortunate  results.  The  essential  truth  of  this  no  one 
can  deny.  It  is  further  pointed  out  that  the  policy  of  trying 
to  exclude  the  productions  of  other  countries  with  the  view 
of  encouraging  our  own  cannot  increase  the  volume  of  com- 
merce, or  the  total  volume  of  employment  here.  And  it  may 
well  compel  consumers  who  form  the  bulk  of  our  population  to 
submit  to  privation  in  the  quality  or  quantity  of  the  goods  they 
buy.  We  must  be  in  a  position  to  export  our  products,  but 
as  trade  is  essentially  exchange.  Continental  nations  must  be 
encouraged  to  export  to  us.  This  seems  to  us  to  contain  the 
germ  of  the  whole  matter,  and  we  feel  sure  that  British  trade 
would  be  much  sooner  and  more  strongly  placed  on  her  former 
basis  by  the  co-operation  and  work  of  all  parties  concerned  in 
its  development,  so  as  to  obtain  cheap  production  and  low 
prices,  rather  than  by  the  easy  road  of  Government  assistance. 
AVhatever  arguments  there  may  be  in  normal  times  for  the 
imposition  of  a  tarili  on  imported  articles  these  do  not  hold 
at  the  moment. 

But  as  recently  pointed  out  by  Capt.  Wedgwood  Benn, 
there  is  an  even  graver  constitutional  question  involved  in 
this  matter.  The  Bill  in  fact  hands  over  to  a  Government 
Department  the  jealously  guarded  right  of  Parliament  to  define 
and  impose  taxation.  The  maintenance  of  this  right  against 
royal  power  has  led  to  some  of  not  the  least  stirring  episodes 
in  our  history.  To  relinquish  that  right  would  be  a  grave 
mistake — a  point  with  which  we  feel  sure  both  those  who  desire 
and  those  who  are  against  a  tariff  will  agree.  We  hope  that 
the  Government  will  see  the  force  of  the  argument  so  ably 
put  forward  by  Capt.  Benn  and,  whether  tariffs  are  to  be 
imposed  or  not,  ensure  that  they  are  collected  by  constitutional 
methods. 
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The    Warner    "Earth   Connection"   in   Practice. 


Br    G.    E.  MOORE. 


The  purpose  of  Wagner's  "  earth  connection  "  is  to  ensure 
that  a  test-bridge  is  at  earth  potential,  this  being  of  particular 
importance  when  precision  measurements  of  small  capacities 
(of  the  order  of  micro-microfarads)  are  being  carried  out.  It 
is  quite  possible  for  the  electrostatic  capacity  of  a  bridge  to 
earth  to  cause  perceptible  errors,  and  these  may  be  magnified 
by  the  inductive  efiects  of  a  telephonic  detector  ;  by  placing 
the  bridge  at  earth  potential  such  errors  are  nullified. 

Unless  the  principle  of  the  "  earth  connection  "  is  understood, 
it  will,  at  first  sight,  appear  somewhat  complicated  ;   in  some 


Need  for  Careful  Insulation. 


Fig.  1. 


technical  books  the  authors  do  not  go  further  than  presenting 
a  diagrammatic  explanation,  this  by  no  means  being  as  clear 
as  it  might  be.  In  Fig.  1  a  simple  De  Sauty  bridge  arrange- 
ment is  shown  by  the  full  lines,  such  bridge  when  balanced 

R  C 

giving  the  value  of  the  unknown  capacity  C^  as      ^    ^ 


R, 


Silence 


or  a  minimum  of  sound  will  now  obtain  in  the  telephone. 

The  Object  of  the  Device. 

The  object  of  the  Wagner  device  is  to  bring  the  telephone 
points  a  and  6  to  earth  potential.  With  a  balanced  bridge, 
point  a  is  at  the  same  potential  as  point  h ;  if,  therefore,  one  of 
these  points  is  brought  to  earth  potential  this  is  equivalent 
(provided  the  bridge  remains  balanced)  to  bringing  both 
telephone  points  a  and  6  to  earth  potential. 

The  actual  "  earth  connection  "  by  which  this  is  done  is 
shown  by  the  dotted  lines  in  Fig.  1.  It  consists  of  a  second 
bridge  arrangement,  the  sides  c6  and  hd  of  the  original  test- 
bridge  being  common  to  both.  A  switch  and  second  telephone 
are  connected  asshown,the  pointebeing  earthed.  If, now,  the 
switch  is  closed  and  the  new  bridge  arrangement  balanced, 
point  h  (and  also  point  a)  will  be  brought  to  the  same  potential 
as  point  e — i.e.,  to  earth  potential — and  on  opening  the  switch 
a  final  adjustment  of  the  test-bridge  can  be  made. 

In  practice  the  operation  of  the  two  bridges  is  not  absolutely 
straightforward,  and  in  this  connection  a  few  details  will  not 
be  out  of  place.  It  should  be  pointed  out  here  that  the 
"  earth  connection  "  can  be  applied  to  other  more  accurate 
bridge  arrangements  for  measurement  of  capacity  ;  one  such 
wUl  be  detailed  later.  And,  of  course,  one  need  not  be  re- 
stricted to  the  use  of  high-frequency  alternating- current  and 
telephonic  detection  (as  indicated  in  figures) ;  these  and  the 
tisual  routine  arrangements  and  precautions  do  not  require 
treatment  here. 


But  it  is  necessary  to  point  out  that  the  apparatus  should  be 
well  insulated  and  all  wires  carefully  disposed.  The  operator 
must  also  ensure  that  the  terminals  and  leads  of  his  telephone 
headgear  (if  this  is  used)  do  not  make  contact  via  other  con- 
ducting parts  with  his  head  ;  and  if,  when  reaching  final 
balance,  he  presses  a  receiver  on  his  ear,  he  must  keep  his  hand 
away  from  metallic  parts.  The  switch  should  be  placed  where 
shown  rather  than  on  the  earth  side  of  the  second  telephone. 
The  use  of  two  telephones  is  somewhat  of  a  nuisance,  because 
several  change-overs  may  be  necessary  before  final  balance  is 
obtained.  One  telephone,  which  can  be  suitably  switched 
over  from  one  bridge  to  the  other,  is  not  satisfactory ;  a  better 
alternative  is  to  use  headgear  with  two  receivers  disconnected 
from  each  other,  one  acting  as  telephone  1  and  the  other  as 
telephone  2. 

Details  of  the  Test  Bridge. 

The  test-bridge  itself  should  be  so  arranged  with  the  extra 
bridge  that  the  known  capacity  is  in  the  side  bd,  as  shown  ; 
this  will  help  in  choosing  ^3  and  C3  of  suitable  values.  Both 
TEgand  Cg  can  be  variable,  but  conditions  will  naturall}^  depend 
upon  available  ajDparattis  and  the  resistance  and  reactance 
values  of  the  main  bridgearms  referred  to.  A  resistance  may 
be  used  in  series  with  Cg. 

As  regards  acttial  operation,  it  will  be  found  that  both 
bridges  may  require  several  readjustments  in  turn,  particu- 
larly if  there  is  no  clue  whatever  as  to  the  value  of  the  unknown 
capacity.  Two  or  three  change-overs  can,  however,  be  obvi- 
ated by  the  adjustment  of  the  extra  bridge  {with  the  tele- 
phone switch  open)  from  the  test-bridge  itself,  the  amount 
of  sound  in  telephone  1  affording  a  rough  indication  regarding 
the  mutual  effect  of  the  two  bridges  as  well  as  to  the  compara- 
tive balance  of  the  test-bridge.  The  switch,  be  it  noted,  is 
on  occasion  apt  to  be  left  on  when  reverting  to  telephone  1  ; 
erratic  results  may  then  confidently  be  expected  ! 

The  Anderson  Bridge. 
It  has  been  pointed  out  that  the  simple  De  Sauty  com- 
parison bridge  is  not  the  only  one  to  which  the  "  earth  con- 
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nection  "  can  be  applied  ;  as  a  matter  of  fact,  conditions  are 
seldom  favourable  to  this  type  of  bridge  in  any  event.  The 
Anderson  bridge  is  one  which  may  raise  difficulties  ;  the 
writer  has  not  actually  experimented  with  this  form  of 
bridge,  but  it  would  seem  that  if  the  "  earth  connection  "  is 
at  all  feasible  it  would  require  arms  equal,  or  in  due  proportion, 
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to  the  respective  resistance  and  impedance  values  of  the  main- 
bridgp  arms. 

The  Carey-Foster  Arrangement. 
In  another  test  arrangenu'nt — the  Carey-Foster — capacity 
is  nioasiircd  in  terms  of  mutual  inductance  ;  it  is  an  important, 
precise  and  adaptable  method,  and  in  the  measurement  of 
very  small  ooiulensers  by  its  means  the  writer  has  successfully 
utilised  the  "  earth  connection."     The  Carey-Foster  method 
is   frenerally  shown    diagrammatically  as  a  bridge   (Fig.   2), 
although  in  a  sense  this  is  hardly  correct,  and  certainly  it  is 
difficult  to  understand.     As  originally  set  forth  the   bridge 
arrangement  was  not  emphasised  ;  a  make-and-break  was  used 
with  the  battery  current  and  the  unknown  capacity  had  no 
series  resistance.     The  capacity  (in  farads) 
Micro-henries 
^  i?X(P+Res.  of  Prim.)' 

Obviously  the  point  d  gives  the  one  common  current  point 
for  the  Wagner  bridge  and  point  /;  that  for  the  second  tele- 
phone. But  although  a  is  the  other  current  point  it  can  hardly 
be  iised  as  a  "  common."  However,  jwint  c  can  be  used  and  the 
"earth  connection"  may  accordingly  be  arranged. 

When  using  the  Carey- Foster  method  with  this  modification, 
it  is  necessary  in  the  first  place  to  apply  the  earthing-bridge 
whilst  determining  true  zero  ;  a  possible  error  of  several  per 
cent  magnitude  may  thus  be  avoided. 

The  Campbell  Variable  Mutual  Inductance. 
That  widely  useful  and  accurate  apparatus,  the  Campbell 
Variable  Mutual  Inductance  can  be  employed  in  the  Garey- 
Foster  capacity  test,  the  makers  (The  Cambridge  and  Paul 
Instrument  Company,  Ltd.),  supplying  a  suitable  auxiliary 
box,  whereby  the  bridge  arrangement  shown  in  Fig.  2  is  con- 
veniently obtained.  The  connections  are  schematically  given 
in  Fig.  3 — identical  lettering  being  used  in  both  figures.     The 


"  earth  connection  "  Ls  connected  to  one  "  Source  "  terminal, 
one  "  Primary  "  terminal  and  one  "  Galvo  "  terminal  of  the 
auxiliary  box  as  shown. 

Working  with  equal  bridge  arms,  iJ,  must  be  of  fairly  high 
value — in  the  region  of  10  000  w,  as  this  is  the  value  of  p 
for  vcrj  small  capacities.  The  condenser  should  be  variable, 
as  this  facilitates  adjustment,  and  should  eventually  approxi- 
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mate  to  the  value  of  the  unknown  capacity  if  7?j=P.  Unless 
the  unknown  capacity  is  a  very  leaky  condenser  and  the  source 
of  imperfect  wave  form,  the  working  conditions  arc  very 
satisfactory.  The  bridge  precautions  indicated  previously, 
in  addition  to  the  usual  routine  lay-out,  &c.,  also  apply  in  this 
case. 


Some  Recent  Wireless  Literature. 


Uy    K.    H.    SHAUGHNKSSY.  O.H|E.,  M.IiE.E. 


Dr.  Van  der  Bijl's  book  fills  a  distinct  gap  in  the  literature 
of  telephone  repeaters  and  wireless  telegraphy.  During  recent 
years  there  have  been  many  valuable  Papers  published  by 
various  workers  on  the  subject  of  the  thermionic  valve,  but  a 
book  collecting  and  co-ordinating  all  recent  researches  on  the. 
subject  has  been  lacking,  and  for  this  reason  the  jjresent 
volume  will  be  welcome.  The  writer  goes  very  thoroughly 
into  his  subject,  and  devotes  the  opening  chapters  to  the 
properties  of  electrons  and  their  dislodgement  from  matter. 
The  main  portion  of  the  book  can  be  roughly  divided  into  four 
sections,  the  two  electrode  valve  and  its  use  as  a  rectifier,  the 
three  electrode  valve  as  an  amplifier,  as  an  oscillation  generator, 
and  finally  as  a  modulator  and  detector.  A  final  chapter 
deals  with  miscellaneous  applications.  The  author  as  Research 
Physicist  to  the  American  Telegraph  and  Telephone  Companv, 
and  Western  Electric  Company,  is  well  qualified  for  the  task 
he  has  undertaken. 

Various  Types  of  Valves. 
The  type  of  valve  which  the  writer  deals  with  more  particu- 
larly, that  of  the  Western  Electric  Company,  has  coated 
filaments  in  contradistinction  to  the  tungsten  filaments  which 
are  now  in  almost  universal  use.  The  coated  filament  which 
was  used  on  some  of  the  earlier  valves  made  by  the  Marconi 
Company  has  the  advantage  of  greater  ennssion,  but  it  has 

*  "  The  Thermionic  Vacuum  Tube  and  its  Applications,"  by  H.  J. 
Van  dor  Bijl,  M.A.,  Ph.D.  (London  :  The  Hill  PubUshing  Companv  ) 
Pp.  x-f  391.     303.  i-     .'  ' 

"  Wireless  Telegraphy  with  Special  Reference  to  the  Quenched  Spark 
System,"  by  Bernard  Leggett,  A.M.I.E.E.  (London  :  Chapman  & 
Hall,  Ltd.)     Pp.  XV. +485.     30s.  net. 

'■  Radiotelegraphisches  Praktikum,"  by  Dr.-Injr.  H.  Rein  and  Dr.  K. 
Wirtz.     (Berlin:    Julius  Springer.)     Pp!   xviii.  +  557.     120  M. 


the  disadvantage  of  being  less  able  to  withstand  overheating 
while  it  is  difficult  to  give  the  heavy  and  fragile  filament 
adequate  support.  On  the  other  hand  the  coated  filament 
valve  appears  to  have  given  satisfaction,  and  is  stated  to  be 
sufficiently  constant  in  its  behaviour  to  meet  the  very  rigid 
requirements  called  for  in  long  distance  telephone  lines. 

The  author  lays  particular  emphasis  on  the  necessity  for 
regarding  the  plate  current  as  a  quadratic  function  of  the 
plate  and  grid  voltages,  rather  than  the  linear  function  assumed 
by  Latour  and  Vallauri  or  the  3/2  power  relation  assumed  by 
Langmuir.  In  this  connection  it  is  interesting  to  note  that 
the  characteristic  curves  given  ajjpear  to  be  much  less  linear 
than  those  usually  obtained  with  the  French  type  of  valve. 

Some  Errors. 

A  few  errors  of  a  minor  character  were  noticed,  but  they  are 
for  the  most  part  obvious.  For  example,  in  formula  (15)  on 
p.  165  the  first  term  inside  the  bracket  is  inverted.  On  jj.  223, 
Fig.  114,  the  microphone  does  not  appear  to  be  in  circuit. 
There  are  also  one  or  two  points  in  nomenclature  which  might 
well  be  revised  in  a  later  edition,  the  Greek  e  being  used  in  one 
place  as  the  base  of  Naperian  logarithms,  and  in  other  places  as 
a  potential. 

The  book  is  well  printed,  and  the  diagrams  and  illustrations 
are  clearly  reproduced.  It  is  confidently  recommended  to  th 
notice  of  all  dealing  with  the  subject. 

A  Book  on  the  Quenched  Spark  System. 

The  quenched  spark  system  has  hitherto  never  received 

adequate  treatment  commensurable  with  its  importance  in 

anv  work  published  in  the  English  language,  and  ii.  order 

to  obtain  detailed  particulars  it  was  necessary  to  refer  to 
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German  publications.  For  tlie  foregoing  reason  Mr.Leggett's 
bo&k  is  welcome. 

It  is  mainly  descriptive,  and  for  the  most  part  deals  with 
quenched  spark  apparatus  as  manufactured  by  Messrs.  Siemens 
Bros.,  of  Woolwich.  This  part  of  the  volume  is  well  carried 
out,  and  clearly  illustrated  by  numerous  excellent  photo- 
graphic plates,  which  show  to  full  benefit  the  neat  design  of 
this  apparatus.  One  regrets  that  such  a  work  as  this  was  not 
published  earlier.  In  passing,  it  should  be  jjointed  out  that 
the  effect  of  increasing  the  value  of  a  capacity  in  series  with  an 
aerial  is  to  increase  its  wave  length  not  to  decrease  it  as  stated 
on  p.  90. 

In  dealing  with  branches  of  telegraphy  other  than  the 
quenched  spark  system,  the  author  "does  not  appear  to  be 
on  such  safe  ground,  and  at  times  makes  statements  which 
suggest  lack  of  intimate  knowledge  of  his  subject.  On  p.  166 
it  is  stated  that  in  comparison  with  the  spark  transmitter 
the  Poulsen  Arc  is  relatively  unimportant.  The  Imperial 
Wireless  Telegraphy  Committee,  1919-1920,  reported  that  the 
Poulsen  Arc  was  "  pre-eminent  at  the  present  moment  among 
methods  of  long-range  wireless  transmission."  The  author 
seems  unaware  that  arcs  of  1  000  kW  rating  are  giving  satis- 
factory service.  On  p.  377  a  statement  appears  that  the  recent 
Parliamentary  Committee  recommended  the  adoption  of 
Poulsen  Arc  transmitters  for  the  British  Imperial  Scheme. 
The  Committee  actually  recommended  valve  stations.  On 
p. 376  we  learn  that  the  hydrocarbon  atmosphere  is  to  prevent 
oxidation  of  the  arc  electrodes  while  the  author  appears  to  be 
unaware  that  the  hydrocarbon  is  usually  supplied  in  liquid 
form,  as  elsewhere  it  is  stated  that  the  use  of  an  arc  at  a 
tropical  station  would  be  prohibitive  (presumably  in  cost), 
IjCcause  a  cheap  source  of  gas  is  not  available. 

Again,  in  the  description  of  the  Telefunken  Compass  it  is 
stated  that  readings  can  be  taken  with  the  apparatus  correctly 
to  within  2  to  3  deg.  As  the  compass  has  only  32  aerials 
the  angle  between  each  will  be  llj  deg.,  so  that  a  station 
lying  in  a  direction  midway  between  two  aerials  of  the  compass 


could  not  have  its  direction  determined  within  5|  deg.  As  far 
as  our  own  experience  goes  with  trained  operators  taking  stop- 
watch readings,  the  average  of  dozens  of  readings  could  not  be 
guaranteed  to  within  10  deg.,  compared  with  liAiit  of  accuracy 
of  1  deg.,  obtained  by  mieans  of  Bellini-Tosi  apparatus. 
Another  error  occurs  in  the  description  of  the  Goldschmidt 
alternator,  where  a  rotating  magnetic  field  is  stated  to  be 
capable  of  resolution  into  two  component  forces  at  right- 
angles,  rotating  in  opposite  directions. 

An  excellent  feature  of  the  book  is  the  bibliography  at  the 
end  of  many  of  the  chapters.  A  useful  chapter  is  devoted  to 
maintenance  and  operation  of  plant.  As  a  description  of 
the  quenched  spark  system,  the  work  is  excellent,  and  one 
regrets  that  it  was  not  limited  to  this  subject. 

Third  Edition  of  a  Useful  Book. 

The  third  edition  of  Dr.  Rein's  work  revised  and  augmented 
by  Dr.  Wirtz,  is  an  excellently  produced  book.  The  first  330 
pages  are  devoted  to  descriptions  of  apparatus,  its  measure- 
ment and  calibration.  In  this  section  is  to  be  found  a  good 
deal  of  practical  information  on  the  various  methods  of 
measurement  of  capacity,  inductance,  mutual-inductance  and 
decrement.  A  comparatively  small  portion  of  the  book  is  de- 
voted to  transmitting  apparatus,  including  valve  transmitters  ; 
the  remainder  of  the  work  being  devoted  to  receiving  appa- 
ratus. With  the  exception  of  the  valve  transmitters  there 
seems  to  be  little  or  no  advance  recorded  since  pre-war  days. 
The  valve  transmitters  described  are  only  of  low  power. 
An  interesting  section  is  that  devoted  to  wave-meters  in  which 
sevaral  types  of  direct -reading  wavemeters  are  illustrated 
and  their  principles  of  action  described.  Useful  sections 
are  devoted  to  the  measurement  of  the  characteristics  of 
aerials,  and  measurement  of  signal  strength. 

The  book  is  well  printed  on  good  paper,  and  the  diagrams  and 
illustrations  are  clearly  reproduced.  A  set  of  seven  curves  at 
the  end  of  the  book  for  facilitating  calculations  of  inductances, 
wavelengths  and  radiation  resistances  completes  this  useful 
volume. 


Electric  Driving  in  the  Paper  Mill  on  Heat 

Economy  Lines.* 


By    A.    B.    MALLINSON. 


As  compared  with  most  other  manufactunng  processes,  the 
electrification  of  paper  mills  has,  until  recent  years,  been  backward. 
However,  even  in  1914,  possibih ties  of  fuel  economy  to  be  attained 
by  electrification  of  the  paper  machines  in  conjunction  with  a 
suitable  heat-extraction  power  plant,  were  receiving  attention,  and 
the  post-war  conditions  of  fuel  supply  have  made  the  matter  one  of 
first  importance. 

Manupactubing  Requirements. 
For  paper  manufacture  in  this  country  steam  is  an  absolute 
necessity,  being  used  : — 

1.  As  a  means  of  heating  in  the  chemical  treatment  of  the  raw 
material,  such  as  :  (a)  Waste  paper  boiUng  and  softening  at  1  lb. 
to  la  lb.  gauge  pressure  ;  (6)  chenucal  pulp  softening  at  1  lb.  to  10  lb. 
gauge  pressure  ;  (c)  rag  boiling  at  20  lb.  to  ,50  lb.  gauge  pressure  ; 
(d)  esparto  digestion  at  30  lb.  to  60  lb.  gauge  pressure  ;  (e)  straw 
digestion  at  40  lb.  to  70  lb.  gauge  pressure  ;  (/)  soda  recovery  in 
esparto  plants  at  5  lb.  to  20  lb.  gauge  pressure. 

2.  For  generation  of  power,  to  drive  beating,  breaking  and  refining 
plant,  also  electric  power  and  Ughting  plant,  usually  by  compound 
condensing  mill  engines. 

3.  For  power  to  drive  and  heat  drying  cyUnders  of  ]>aper  machines, 
steam  being  utihsed  at  from  1  lb.  to  20  lb.  (or  even  30  lb.)  per  square 
inch. 

4.  To  warm  the  air  in  the  buildings,  particularly  in  the  machine 
houses,  and  so  obviate  troubles  from  condensation,  being  used  at 
5  lb.  to  50  lb.  pressure. 

5.  As  a  direct  or  indirect  heating  medium  for  sui.dry  purposes 

*  Abstract  of  a  Pax)er  read  before  the  Institution  of  Electrical  En- 
gineers in  Manchester. 


'n  the  mill  (accelerating  bleaching,  size  mixing,  softening  of  pulp, 
freeing  of  paper  stock  as  delivered  to  machine,  &c.). 

6.  Steam  injectors  for  hosing  down  at  machine  wet  end. 

7.  Condensation  losses  in  the  distribution  of  the  steam  throughout 
the  mill. 

8.  In  the  boiler-house,  for  auxiharies  in  steam  raising. 

The  steam  requirements  under  the  various  headings  vary  mate- 
rially for  different  classes  of  paper.  Table  I.  may  be  taken  as 
representing  good  practice  in  most  miUs  ;  for  old  mills  the  figures 
would  be  appreciably  more. 

It  is  obvious  that  in  general  no  electrification  scheme  from  a 
pubhc  supply  could  entirely  supersede  the  steam-raising  plant.  In 
every  class  of  mill,  a  practically  constant  quantity  of  steam  per  ton 
of  paper  is  required  for  the  paper-making  machines.  This  factor 
is  Uable  to  variation.  Each  paper  machine  is  usuaOy  driven  by 
two  independent  high-speed  engines  ;  the  "  wet  end  "  engine  drives 
the  agitators,  screen,  shake  and  various  pumps  at  constant  speed, 
and  takes  practically  the  same  power  for  any  speed  of  running  of 
paper  machine ;  the  "  dry  end  "  engine  is  a  variable-speed  unit, 
the  speed  being  varied  according  to  the  caUiper  of  sheet  to  he  made. 
These  steam  engines  are  almost  invariably  high-pressure  engines, 
consuming  about  35  lb.  per  hour  per  i.h.p.  supplied  from  boilers  at 
about  1001b.  to  1201b.  pressure,  or,  if  from  a  high-pressure  boiler, 
tlirough  a  reducing  valve. 

The  weight  of  paper  turned  out  per  hour  is  approximately  Con- 
stant, the  speed  being  varied  to  suit  the  tliickness  of  the  sheet. 
Fig.  1  shows  how  at  one  point  only  can  the  steam  used  for  power 
correspond  to  the  amount  requi  red  for  drying.  If  this  point  comes 
low  down  on  the  curve  then  there  must  be  considerable  surplus  steam 
blown  to  waste  at  higher  speeds. 
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Table  l.—l'onnds  of  Steam  per  Ton  of  Paper. 


Class  of  paper  made. 

For  boiling  or 
digesting,  &a. 

For  main  power. 

Paper  machine                           ^^j^, 
dnve  and  dry. 

News,  25  per  cent,  .sulphite           

Cheap  unbleached  priutiiifrs           

Bleached  printings  ... 

Pure  esparto  paper 

Esparto  wood  pa|wr3,  50  to  50  per  cent.... 

Pure  rag  writings     ... 

Wood  rag  writings,  60  to  50  por  cent.     ... 

Browns 

lb. 

21000  to  .30  000 

SOOO  U)  15  00(t 

0  000  to  iU  000 

3  500  to    5  000 

900  to    8  000 

lb. 
7  500  to    8  500 
14  000  to  15  500 

21  000  to  25  000 
21000  to  29  000 
12.500  to  20  500 
48  500  to  ()5  500 

22  000  to  28  500 
7  600  to  34  000 

lb.                                        lb. 

7  500  to  8  500                   15  000  to  17  000 

8  500                            22  500  to  24  000 
8  500                           29  500  to  33  .500 

8  500  to  9  000                    50  500  to  08  000 

8  500  29  000  to  .50  000 
8  500  to  9  500                    63  000  to  85  000 

8  500  34  000  to  42  000 
8  500  to  9  000                    17  000  to  51  000 

In  every  class  of  mill  enough  heat  passes  away  in  the  condensing 
water  to  supply  all,  or  a  considerable  portion  of,  the  requirements 
for  heating  purposes.  Hence  by  the  adoption  of  a  suitable  typo  of 
power  unit,  with  such  a  steady  demand  for  power  and  heating  steam, 
electrification  of  raacliines  used  for  drying  the  steam  from  the  power 
unit  should  lead  to  material  fuel  economy. 

•  In  addition  to  fuel  saving  capital  outlay  i.s  often  of  great  im- 
portance. Hence  the  po-ssibilities  of  utilising  existing  prime  movers 
on  heat-economy  lines  deserve  strict  attention. 

Dkivino  Requirements  on  Heat-economy  Lines. 

The  various  requirements  involve  : — • 

Preparation. — Comprising  rag  and  grass  dusters,  choppers, 
conve3'or8,  rotary  digesters,  pulpers,  bleach  plant,  &c.,  the  details 
of  which  drives  present  no  difficulties.     Typical  examples  of  such 
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by  ordinary  shunt  control.     Typical  drives  for  finishing  department 
machinery  ar<'  also  given  in  the  original  Paper. 

As  tlic  driving  shafts  of  manj-  of  the  machines  used  in  the  paper 
mill  run  comparatively  slowly  (60  revs,  per  min.  for  cutters,  100  to 
1.50  revs,  per  min.  for  beaters,  &c.),  the  use  of  high-speed  motors  is 
not  to  be  recommended. 

SWITCHGEAB  AND  WnHNQ. 

Switchgear  cannot  be  too  good  for  the  paper  mill ;  the  conditions 
of  handling,  hours  of  service,  humidity  of  atmosphere,  bleach  fumes, 
&c.,  will  soon  make  trouble  otherwise.  Wiring  in  tubing  and  on  the 
lead-covered  system  is  of  no  use.  Cab  tyre  sheathing  stands  up  well 
if  carefully  erected,  using  separate  insulators  with  ample  gripping 
surface  (preferably  not  ridged).  For  three-phase  work,  armoured 
cable  with  sealing  boxes  on  standard  lines  is  worth  the  shght  extra 
outlay.  Bitumen-insulated  cables  should 
-;  not  be  used  in  the  machine  houses,  where 
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drives  and  the  power  taken  under  stated  conditions  of  tests  are 
given  in  the  original  Paper,  requirements  varj'ing  from  2  n.p.  to 
6  H.P.  for  bleach  mixers,  to  45  n.p.  to  60  n.p.  for  dry  paper  pulpers 
and  conveyors. 

Breaking,  Baling  and  Refining. — Where  stock  is  treated  until 
ready  for  letting  down  into  machine  chests.  This  section  is  almost 
universally  a  mechanical  grouped  drive,  the  prime  mover  being 
coupled  direct  or  by  ropes  to  a  main  shaft  in  the  beater  cellar  from 
which  the  various  drives  in  turn  are  taken.  Advantages  of  this 
system  are  :  (a)  All  machines  require  to  run  continuously  to  facilitate 
charging  and  discharging,  so  there  is  no  gain  in  being  able  to  stop 
and  start  individually  ;  {b)  all  machines  are  easily  subject  to  heavy 
overloads,  which  would  involve  very  hheral  rating  for  individually- 
driven  motors  ;  (r)  it  is  cheapest,  both  in  capital  outlay  and  running 
cost. 

Particulars  of  typical  electiically-driven  machines  forming  this 
group  are  also  given  in  the  original  Paper.  Loads  here  are  higher 
for  example,  150  b.h.p.  to  170  b.h.p.  for  two  news  breakers  and  chest 
and  pump,  and  160  b.h.p.  to  180  b.h.p.  for  four  tower  beaters. 

Paper  machines  are  electrically  driven.  The  wet  end  represents 
simply  a  constant-speed  drive. 

The  finishing  department  comprising  calendering,  reeling,  cutting 
and  making-up  of  finished  paper.  These  machines  are  in  general 
already  electrically  driven  and  present  no  great  difficulties.  Calenders 
and  cutters  require  speed  variation,  under  generally  easily  secured 


the  roof  temperature  is  sometimes  130°r. 
or  I50°F.  Generally  speaking,  for  both 
switchgear  and  wiring,  there  \W11  not  be 
much  trouble  if  good  mining  practice  is 
followed. 

Eeliability. 
All  equipment,  whether  power  plant, 
individual  motors  or  machine  drives,  must 
be  absolutely  reUable.  Paper  mills  run 
night  and  day,  and  obtain  their  maximum 
output  by  keeping  the  paper  machines 
running  with  the  immmum  of  "  shut."  A 
stoppage  in  main  power  plant,  with  the 
present  system  of  engine-driven  machines, 
of  even  half  an  hour  does  not  affect  the 
weekly  output,  since  the  paper  machine 
carries  on,  having  sufficient  reserve  of 
prepared  stock  in  the  chest  in  front  of  it ; 
on  the  other  hand,  on  an  electrically- 
driven  machine  the  tripping  of  a  circuit- 
breaker,  causing  machine  motors  to  shut 
down  for  just  a  few  seconds,  is  fatal,  as 
it  entails  wasliing  down  the  wire,  with 
attendant  loss  of  time,  output  and 
stock.  Generally  speaking,  the  simpler 
the  equipment  the  better. 

Heating  Requikements. 

Before  any  choice  of  power  plant  can  be  made,  the  heating  require- 
ments need  thorough  consideration.  For  drying  the  web  on  the 
paper  machine,  where  there  is  a  continuous  draw  of  steam  for  diying 
purposes,  the  conditions  are  fairly  simple.  About  3i  lb.  to  4  lb.  of 
steam  are  required  for  every  pound  of  paper  delivered  on  the  reel  ; 
roof  heating  in  machine  houses  requires  0-2  lb.  to  0-5  lb.  per  potmd 
of  paper.  The  actual  measurement  of  the  steam  used  and  the  study 
of  pressure  are  of  great  value.  Fig.  2  shows  the  steam  consumption 
with  various  degrees  of  back  pressure  ;  the  gain  by  keeping  this 
back  pressure  down  to  a  minimum,  particularly  where  medium- 
pressure  boilers  are  being  used,  is  obvions. 

Paper-mil]  practice  lends  itself  well  to  the  return  of  heat  to  the 
boiler  feed.  The  hot-well  temperature  should  be  not  less  than 
150°F.  to  160°F.  All  pure  condensed  steam  should  be  returned  to 
the  hot  well.  With  reciprocating  engine  prime  movers,  oil  in  the 
exhaust  should  be  removed  by  an  efficient  separator.  Steam  at 
180  lb.  to  200  lb.  pressure,  with  sui)erheat  to  550°F.  to  600°F.,  is 
advisable ;  but  often  lower  pressures  of  even  120  lb.  can  be  used, 
enabUng  saving  in  capital  outlay.  Superheat  is  essential  to  ensure 
dry  steam  for  the  heating  requirements. 

Types  of  Powee  Plant. 
For  the  purposes  under  consideration,  the  various  types  of  power 
plant  are  :    (1)  Back-pressure  high-speed  compound  steam  engine  ; 
(2)   back-pressure   horizontal   compound   drop-valve  engine ;    {3} 
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back-pressure  steam  turbine;  (4)  heat-extraction  horizoatal  com- 
pound condensing  steam  engine  ;    (5)  heat  extraction  or  bleeding 
condensing  steam  turbine  ;   (6)  utUisation  of  existing  prime  movers 
with  mixed-pressure  turbine,  and  other  additional  power  units. 
A  typical  one-machine  equipment  may  include  : — 

Boiler  :  30  ft.  X  8  f t.  6  in.,  180  lb.,  superheat  to  550°P.,  hand-fired. 

Engine :  Horizontal  drop-valFe  compound  400  H.P.,  15  lb.  back 
pressure,  driving  four  beaters,  revolving  boilers,  dynamo  for  machine, 
and  usual  auxiliaries. 

Machine  :  Driven  by  30  H.P.  motor,  speed  range  8  ft.  to  125  ft.  jier 
minute. 

Output  of  paper  :  70  tons  weekly. 

This  mill  averages  about  16  000  lb.  of  steam  to  every  ton  of  paper 
made,  a  figure  fully  30  per  cent,  less  than  on  mills  with  the  usual 
condensing  main  engine  and  high-pressure  machine  engines.  No 
particular  tj'pe  of  prime  mover  will  suit  all  paper  mills.  Heat 
extraction  or  bleeding  condensing  turbines  are  recommended  where 
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Fig.  2. — Back-pkessure  High-speed  Steam  Engines  up  to  1 500  b.h.p. 
Curves  showing  efEect  of  boiler  pressure  and  back  pressure  on  steam 
consumption,  also  capital  cost  at  160  lb.  to  180  lb.  boiler  pressure  and 
15  lb.  back  pressure. 

the  demand  for  steam  fluctuates  or  is  required  at  different  pressures. 
In  general,  turbines  are  best  installed  in  conjunction  with  complete 
electrification.  In  some  cases  the  use  of  existing  plant  may  be 
contemplated  to  reduce  capital  costs ;  but  the  conditions  of  such 
plant  reqmres  careful  scrutiny. 

Conditions  ov  Electricity  Supply  and  Drive. 

Direct  current  supply  was  usual  in  early  mill  installations,  \vith  a 
view  to  obtaining  the  necessary  range  of  speeds.  As  mills  are  fairly 
compact,  transmission  problems  scarcely  arise,  and  220  V  is  usual. 
When  a  whole  mill  is  to  be  electrified,  alternating  current  should  now 
be  selected.  A  frequency  of  50  is  now  standardised  ;  25,  however, 
does  well  for  paper-mill  drives.  A  paper  machine  is  really  a  group 
of  machines  interlinked.  The  wet  end  requirements  var}'  from  10  H.P. 
on  narrow,  low-speed  machines  up  to  350-400  h.p.  on  the  largest  news 
machines.     Dry  ends  vary  from  20  n.p.  up  to  the  350-500  h.p.. 

A  considerable  speed  range  is  needed.  The  variable  high-speed 
steam  engine  has  a  working  range  of  9  to  1,  which  satisfies  all  require- 
ments. In  many  cases  a  range  of  3  to  l.for  actual  paper-making 
is  ample  ;  one  can,  however,  get  a  total  range  (allowing  a  working 
overlap)  of  8  to  1  with  a  simple  shunt-wound  motor.  One  must  be 
able  to  run  the  machine  continuously  at  low  speeds  for  warming  up, 
washing  felts,  dryer  scraping,  trueing  up  of  presses,  and  possibly 
buffing  of  rolls,  and  to  provide  a  satisfactory  start-up  from  cold. 
The  advances  in  speed  from  point  to  point  should  be  as  equal  as 
possible  over  the  whole  range,  and  the  speed  must  remain  constant, 
as  variations  may  cause  overweight  or  underweight  of  finished  paper. 
The  method  of  control  must  be  as  simple  as  possible.  The  point  of 
control  should  be  preferably  where  the  machinist  has  a  full  view  of 
the  running  machine.     Absolute  reliability  of  action  is  essential. 

Methods  of  Drive. 

The  driving  of  the  "  dry  end  ''  can  be  either  :^ 

Single  motor :  Taking  the  place  of  the  engine,  and  retaining  the 
present  taper  belt  pulleys,  involving  as  alternatives  : — 

(a)  Shunt  and  series  control,  direct-current  motor,  from  mill 
supply  ;   (6)  shunt  control,  direct-current  motor,  from  mill  supply  ; 


(c)  potentiometer  control,  direct- current  motor,  from  a  separate 
dynamo ;  {d)  potentiometer  and  shunt  control  from  a  separate 
dynamo  ;  (?)  Ward-Leonard  control  from  mill  supply  ;  (/)  booster 
control  from  mill  supply ;  (g)  alternating-current  commutator 
motor  from  mill  supply  ;  (A)  direct  or  alternating-current  constant- 
speed  motor  with  variable  oil  gear. 

ilulti-motor  :  A  motor  connected  to  each  of  the  shafts  from  couch 
to  reel,  involving,  alternatively  : — 

((J )  Direct-current  motors  from  mill  supply  with  either  a  mechanical 
of  an  electrical  interlock  between  each  section  of  the  complete 
drives  ;  (6)  alternating  current  commutator  motors,  with  or  without 
an  interlock  between  each  draw  ;  (c)  constant-speed  alternating  or 
direot-^3urrent  motors  with  variable  oil  transmission. 

Comparing  these  various  alternatives  for  single-motor  systems 
the  author  remarks  that  shunt  and  series  control,  as  used  on  early 
installations,  gave  rise  to  great  variations  in  speed,  which  were  the 
cause  of  endless  complaints.  Shunt  control  (6)  has  given  good 
results  where  only  3i  :  1  speed  control  is  necessary.  Potentiometer 
control  (c),  with  a  speed  range  of  6  or  7  :  1,  has  also  proved  reliable, 
while  the  combination  (d)  gives  a  speed  ratio  of  10  or  12  :  1.  This 
method  is  illustrated,  and  attention  is  drawn  to  the  simplicity  of- 
lay-out.  The  Ward- Leonard  system,  a  modification  of  (d),  can  work 
on  either  alternating  or  direct-current ;  but  it  involves  extra  capital 
outlay.  Booster  control  was  designed  to  obviate  drawbacks  of  (e). 
For  direct  current,  250  V,  it  is  satisfactory  allowing  a  range  of 
speed  of  12  :  1. 

Finally,  the  author  discusses  the  use  of  alternating-current  motors. 
Variable-speed  commutator  motors  provide  a  speed  range  of  3  :1 
with  an  efficiency  little  less  than  that  of  direct-current  motors.  By 
series  control  the  speed  range  can  be  increased  to  6  :  1  or  10  :  1  for 
starting  purposes,  with  the  advantage  that  variations  in  speed, 
being  effected  by  moving  the  position  of  brushes,  are  gradual.  The 
principle  is  illustrated  in  detail  in  the  original  Paper. 

There  are  great  possibilities  before  this  type  of  motor  in  the  paper 
mill,  both  for  the  machine  drive  and  other  duties  requiring  variable 
speed,  such  as  calenders,  cutters,  &c. 

The  possible  objections  to  the  system  are  :— - 

(a)  The  double-wound  rotor  is  a  complication  which  may  even- 
tually result  in  failure,  due  to  continuous  running  and  consequent 
lack  of  time  for  systematic  cleaning,  (h)  The  commutator  neces- 
sarily becomes  rather  large  in  diameter,  and  at  high  speeds  may  not 
prove  as  good  in  commutation  as  the  present-day  direct-current 
machine,  (c)  The  first  cost  of  the  motor  ^vill  be  higher  than  in  the 
direct-current  shunt  system,  though  probably  little,  if  any,  dearer 
than  the  complete  Ward-Leonard  system,  (d)  It  has  not  yet  had  the 
extended  trials  on  which  the  opinions  of  direct-current  systems 
are  based. 

Its  other  advantages,  however,  make  this  type  of  motor  worthy 
of  consideration  for  a  machine  drive  where  a  three-phase  supply  is 
installed,  particularly  when  only  a  maximum  running  speed  range 
of  3  to  1  is  desired. 

Variable  Oil  Gear.. — Whilst  not  an  electrical  device,  the  possi- 
bilities of  a  special  variable-speed  drive  must  be  mentioned.  This  oil 
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Torque : 

Fig.  3. — Power  Factor,  Speed  and  Efficiency  Curves  of  a 
3-PHASE  B.T.H.  A.C.  C0MMUT.1TOR  Motor  working  at  400  V,  50 
PERIODS,  180  to  540  revs,  per  min. 

gear  gives  a  gradual  rise  in  speed  and,  provided  proper  coohng  of 
the  oil  is  arranged,  the  speed  keeps  absolutely  steady.  The  sole 
control  is  by  one  small  hand- wheel.  It  has  not  yet  been  used  for  a 
machine  drive  in  this  country,  but  there  is  no  reason  why  it  should 
not  prove  quite  effective.  The  possible  objections  are  the  losses  in 
efficiency  in  the  oil  pump  and  oil  motor,  amounting  to  about  20  per 
cent.,  and  the  possibility  of  trouble  arising  in  time  due  to  wear  of  the 
working  parts  when  running  constantly  night  and  day. 

Dealing  with  multi-motor  systems,  it  is  remarked  that  (1)  direct- 
current  motors  with  shunt  control  involve   difficulties  in  keeping 
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the  various  sections  of  the  machine  in  relation  to  one  another. 
There  are  considerable  varieties  of  direct-current  systems  with 
interlocks.  The  Hailand*  system  is  illustrated  in  the  original 
Paper. 

An  experimental  equipment  has  been  in  operation  for  five  years 
at  speeds  up  to  250  ft.  In  Canada  a  fast-running  machine  was 
started  last  year,  and  is  saiil  to  have  given  good  results.  In  America, 
the  General  Electric  Companyf  and  the  American  Westinghouse, 
Companies  are  installing  special  machines,  involving  high  speeds 
and  the  Metropolitan  V'ickers  Company  and  the  British  Thomson- 
Houston  Comjianies  liave  also  developed  systems  with  possibilities. 
So  far,  apparently,  alternating-current  commutator  motors  do  not 
appear  to  liave  been  actually  used  for  multi-motor  drive,  but  the 
driving  of  each  shaft  of  a  macliine  by  a  constant  speed  (say  a  squirrel 
cage)  motor  through  an  oil  gear  is  quite  feasible. 

In  conclusion,  the  author  presents  a  table,  compiled  with  the  help 
of  the  Pa|)cr  Makers'  Association  of  Great  Britain  and  Ireland, 
giving  particulars  of  practically  all  machines  now  electrically  driven 
in  this  country.  Generally  speaking,  the  author  concludes  that 
electrification  of  existing  macliines  will  be  on  the  single-motor 
system,  although  for  new  macliines  there  arc  various  advantages 
in  favour  of  the  multi-motor  system,  notably  in  regard  to  reduction 
in  amount  of  gearing,  and  consequent  economy  in  space,  enabling 
the  sj'stem  to  be  applied  to  a  wider  machine. 


Discnsslon   at   Manohpst^r. 

A  large  audience  listened  to  tho  above  Paper,  when  it  was  read  at 
Manchester.  It  was  also  the  first  to  bo  delivered  this  session  by 
a  local  member.  •  A  keen  discussion  followed.  Mr.  Mallinson,  who 
spoke  well,  gave  evidence  of  commendable  restraint  in  urging  the  electric 
drive  onlj-  wliero  it  could  be  justified  fully  on  economic  grounds,  and 
the  Paper,  although  largely  descriptive,  contains  information  that  will 
be  useful  to  those  engaged  in  electrifying  new  or  in  converting  steam 
driven  mills.  The  discussion  revealed  the  controversy  between  the 
electric  and  the  mechanical  drive  and  the  strenuous  efforts  being  made  to 
retain  the  latter. 

Mr.  F.  C.  AjtDEKSON  expressed  disappointment  at  the  author's  treat- 
ment of  the  subject,  suggesting  that  the  wide  ground  covered  had  been 
touched  on  too  lightly.  It  was  difiicult  to  understand  why  the  author 
dill  not  advocate  the  electric  drive  more  strongly.  The  older  types  of 
drive  only  gave  an  approximately  constant  draw,  as  tests  carried  out 
on  the  slip  and  creep  of  belts  made  at  Sibley  College,  U.S.A.,  clearly 
indicated.  Paper-mill  conditions  were  far  more  mvtavourable  than  the 
constant  laboratorj'  conditions  under  which  these  tests  were  performed. 
A.  paper-maker  had  told  him  that  after  converting  from  engine  to  motor 
drive  ho  could  work  to  a  15  per  cent,  keener  specification.  The  electric 
drive  gave  the  paper-maker  a  constant  draw  for  the  first  time  in  history. 
He  denied  that  hmiting  occurred  in  the  Harland  drive.  Tho  adoption 
of  multi-motor  drives  resulted  in  big  savings,  not,  perhaps,  wholly  due 
to  the  electric  drive.  Tho  paper  trade  reaUsed  that  modem  high-speed 
news  machines,  such  as  the  Laurentide  machine,  must  be  electrically 
driven. 

Mr.  W.  Adamsos  said  that  the  increase  in  size  of  machines  had  intro- 
duced the  electric  as  a  rival  to  the  mechanical  drive,  but  he  desired  to 
emphasise  that  the  largest  machine  in  the  world  was  mechanically  driven. 
On  one  wide  mechanically-driven  machine,  producing  per  day  80  tons 
of  news  print,  which  in  Canada  was  95  per  cent,  mechanical  pulp  made, 
sometimes  within  two  hours  of  the  withdrawal  of  the  logs  from  the  river, 
only  one  break  per  day  occurred.  The  electric  drive  had  advantages  in 
high-speed  machines,  1000-1  500  ft.  per  min.  The  American  engi- 
neers were  developing  such  macliines  but  a  normal  British  maclune  took 
25  per  cent,  less  power. 

Mr.  A.  L.  Boyle  said  that  he  had  had  experience  in  two  paper  mills,  and 
in  one  the  adoption  of  a  turbine  had  resulted  in  50  per  cent,  fuel  saving, 
but  the  installation  of  the  individual  motor  drive  pointed  to  the  fact 
that  the  electric  drive  was  favoured. 

Mr.  C.  R.  Kemp  was  gratified  that  tho  author  had  expressed  his  indebted- 
ness to  Mr.  Adamsou's  Paper,  and  said  that  no  comp.arative  fuel  con- 
sumptions had  been  given  for  tho  mechanical  and  electrical  drives.  He 
desired  to  know  whether  the  author  accepted  Mr.  Adamson's  figures, 
which  showed  the  latter  worse  than  the  former.  It  was  probable  that 
Mr.  Adamson's  figures  were  on  the  high  side  for  tho  electric  drive,  and 
that  the  respective  consumptions  were  in  practice  nearly  equal.  The 
author's  figure  of  35  lb.  steam  consumption  was  open  to  question.  The 
speaker  created  considerable  amusement  bj'  reading  a  few  extracts 
from  a  pamphlet  circulated,  doubtless  by  those  interested  in  the  old 
typo  of  drive,  among  paper-makers,  to  the  effect  that  motors  repro- 
duced faithfully  the  speed  variations  of  the  parent  generator ;  that  they, 
in  common  with  all  electrical  apparatus,  were  sensitive  to  temperature 
changes  ;  and  that  even  the  largest  steam  turbine  was  not  so  cfiicient  as 
a  small  engine. 

Mr.  F.  P.  Spicer  said  that  electrical  engineers  must  go  into  paper 
making  to  help  the  paper-maker  to  produce  a  better  and  cheaper  pro- 
duct, and  paper-makers  should  meet  them  in  the  spirit  of  receptivity. 

Mr.  S.  J.  WiTSoy,  criticising  the  author's  remark  that  "  no  electri- 
fication scheme  from  a  public  supply  could  entirely  supersede  the  steam. 
raising  plant,"  said  that  there  were  mills  taking  their  power  from 

*  See  The  Electrician-,  Vol.  LXXXIV.,  p.  344. 
t  .See  The  Electbiciax,  ^"ol.  LXXXVI.,  p.  192. 


public  source,  and  the  users  were  satisfied.  The  main  difiiculty  was  th 
question  of  providing  heating  steam,  but  in  one  case  an  original  battery 
of  boilers  giving  steam  for  power  and  drying  had  been  reduced  to  one- 
fourth  for  drj-ing  only.  Future  power  supply  would  be  alternating,  and 
if  wide  siK-ed  variations  were  required  conversion  might  be  necessary. 
For  those  mill  requirements  involving  constant  speeds  alternating- 
current  motors  were  very  suitable.  Alternating-current  commutator 
motors  would  solve  a  difficult  problem,  and  information  as  to  relative 
efficiencies  and  cost  of  alternating-current  and  direct-current  commu- 
tator motors  would  be  welcomed.  Potentiometer  control  was  the  best 
and  simjilcst,  giving  fine  regulation.  Ho  would  also  like  information  on 
oil-gear  drives,  to  which  the  author  had  referred. 

Mr.  A.  B.  Mallinson,  in  reply,  said  that  the  difficulty  was  to  convince 
a  paper-maker  that  the  electric  drive  was  really  tho  better,  since  paper 
was  made  on  existing  machines,  and  paper  making  engineers  were 
conservative.  The  necessity  for  steam  for  drj'ing  ha<l  prevented  high 
efficiency  being  attained  in  the  mechanical  drive.  His  reference  to 
hunting  in  the  Harland  gear  was  to  an  experimental  machine.  Clients 
who  converted  their  mills  from  steam  to  electric  drive  wore  satisfied. 
He  did  not  advocate  an  "  all-electric  "  drive,  but  only  on  paper  machines 
and  auxiliaries.  His  figure  of  35  lb.  per  horse-power  was  based  on 
actual  measurements,  and  was  also  given  by  engine  makers.  Answering 
Mr.  Watson,  he  adhered  to  his  statement  for  mills  working  on  heat 
economy  lines.  Tho  paper  trade  was  special  and  should  have  its  self- 
contained  power  plant.  Ho  also  advocated  potentiometer  control. 
Altoniating-current  commutator  motors  had  an  excellent  future  and 
were  little  more  costly  than  direct  current  motors  with  potentiometer 
control.  Regarding  oil  gears,  he  had  found  tho  WilUams-.Ianney  a 
fascinating  gear  and  its  efficiency  was  good  at  top  speeds.  For  speed 
variations  near  the  maximum  it  was  excellent. 


Discassion    at    Liverpool. 

A  discussion  on  Mr.  Malunson's  Paper  also  took  place  at  Liveqjool. 
We  give  an  account  below  : — 

Mr.  T.  D.  Clothier  said  it  seemed  surprising  that  only  20  out  of 
548  paper  machines  in  this  country  were  electrically  driven.  Such 
macliines,  however,  formed  only  a  small  part  of  the  plant  of  a  pajier 
mill.  Tho  best  practice  was  to  produce  the  steam  required  for  processes 
as  economically  as  possible,  to  use  electricity  for  power  purposes  and 
for  the  public  authority  to  employ  any  surplus  heat  for  generating 
electricity.  Could  the  electrolytic  bleaching  process,  used  success- 
fully in  laundries,  be  applied  in  paper  mills  ?  Jlr.  Clothier  contended 
that  the  speeds  beuig  used  for  making  paper  were  too  slow.  Reduction 
gear  was  not  necessary  except  with  very  small  turbines,  a  direct  drive 
to  the  alternator  was  preferable.  For  the  dry  end  of  a  paper  mill 
tho  Harland  arrangement  seemed  a  good  means  of  using  electric  drive. 
The  lay-shaft  was,  however,  troublesome  to  carry  to  all  machines,  and 
in  some  devices  this  was  being  replaced  electrically. 

Mr.  G.  Rattenbury  suggested  that  pipe-ventilation  for  the  larger 
switchgear,  as  well  as  motors,  was  often  desirable.  In  referring  to 
possible  objections  to  auxiliary  regulators,  he  asked  what  was  tho 
maximum  change  of  speed  permissible  without  damage  to  the  paper, 
and  how  this  varied  with  the  thickness  and  quaUty  of  materials.  It 
seemed  preferable  for  progressive  speed  changes  to  increase  by  a  constant 
jiercentage  rather  than  arithmetically  ;  tliis  would  reduce  arcing  on 
regulator  contacts.  Could  one  use  a  3  :  1  variable  speed  motor  for 
the  working  range  \vith  a  suitably  geared  small  auxiUary  motor  for 
slow  speeds  for  washing  and  starting  up,  as  was  done  with  calenders  ? 
Another  possible  arrangement  was  two  motors  of  equal  size  coupled 
together  with  differential  gear.  For  multi-motor  drive  the  three-wire 
system  suggested  possibiUties. 

Mr.  A.  E.  Malpas  referred  to  troubles  arising  from  sweating  in  roofs, 
which  had  been  experienced  in  certain  munition  works  during  the 
war.  How  was  the  roof-heating  pn)vided  ?  Ho  noticed  that  most 
of  the  plant  tabulated  comprised  direct-current  machines,  and  with 
the  limits  of  speed-regulation  specified,  he  thought  direct-current 
maclunes  could  hold  their  own.  Capital  cost  of  plant  was  often  a  deter- 
mining factor,  leading  to  avoidance  of  slow  speed  motors.  He  made 
it  a  rule  that  when  plant  ran  168  hrs.  per  week  continuously  a  duphcate 
stand-by  must  bo  provided.  Tho  plan  of  supplementing  existing  prime 
movers  by  mixed  pressure  turbines  was  out  of  date.  He  thought 
that  in  general  the  cost  of  commutator  motors  was  prohibitive. 

Mr.  A.  S.  Wilson  emphasised  the  need  for  a  check  on  steam  blowing 
through  pipes.  A  leak  of  1/100  sq.  in.  in  a  pipe  at  1501b.  pressure 
might  mean  a  waste  equivalent  to  40  tons  of  coal  per  year.  He  did  not 
think  the  cost  of  commutator  motors  prohibitive  in  view  of  the  saving 
in  cost  of  control  gear.     There  was  also  a  saving  in  mring. 

Mr.  A.  B.  Maluxson,  in  reply,  said  that  the  best  paper  was  still 
bemg  made  in  the  old  nulls  built' 50  to  100  years  ago.  Improvements 
had  been  made  in  making  "  news  "  paper,  but  the  process  applj-ing 
to  tho  finer  varieties  had  changed  but  little.  On  the  average,  250  h.p. 
was  needed  per  macliine  installed,  and  some  nulls  used  four  to  six 
machines.  Adequate  supplies  of  water  were  vital,  about  100-150  tons 
being  needed  to  make  1  ton  of  paper.  Two  paper  mills  had  started 
supplying  power  to  adj  acent  ones.  Some  of  the  old  cumbrous  machinery 
in  use  was  pitiable.  The  introduction  of  ball  bearings  would  in  some 
cases  reduce  the  power  to  one  quarter.  There  were  machines  requiring 
40  H.P.  to  make  paper  wliich  still  took  36  h.p.  when  the  paper  had 
passed  off.  Paper  makers  were  keen  on  increased  speeds  and  there 
had  been  notable  progress  in  tliis  respect  in  the  United  St,-tes.  If 
interlocks  once  got  out  of  order  this  might  cause  great  trouble  and 
delay.     He  did  not  agree  with  the  installation  of  the  main  drive  elec- 


750 


THE  ELECTEICIAN. 


June  17,  1921. 


rically.  Forced  ventilation  of  the  switch  pillar  deserved  attention. 
He  agreed  with  Mr.  Battenbury  that  the  speed-jumps  demanded  were 
rather  hard  on  electrical  designers.  Auxiliary  motor  systems  were 
applicable  to  calenders,  but  the  complication  was  not  justifiable  for 
paper  machines  when  slow  speeds  were  only  needed  for  a  short  period 
at  starting  each  week.  He  agreed  with  Mr.  Malpas  that  direct-current 
machines,  if  big  enough  for  the  work,  could  still  do  good  service.  He 
agreed  that  sweating  and  condensation  was  a  great  trouble  in  paper- 
mill  work,  being  frequently  responsible  for  breakdown  of  wiring.     The 


use  of  existing  prime  movers  was  simply  a  compromise  in  cases  where 
the  cost  of  a  complete  new  scheme  could  not  be  met.  Direct-current 
motors  reached  a  steady  speed  after  a  certain  period  of  ninning.  A 
paper  mill  ran  for  132  hours,  and  after  6  hours  a  constant  speed  was 
attained.  There  were  great ,  possibilities  in  the  alternating-current 
commutator  motor,  but  while  the  switchgear  element  was  out  out, 
the  resistance  inserted  between  stator  wires  and  brushes  must  be  taken 
into  account ;  also  the  interlock  between  brush  position  and  supply 
oil  switch. 


Electrical  Developments  at  Salford. 


An  interesting  point  in  the  history  of  electricity  supply  in  Salford 
has  just  been  reached.  It  is  astory  whichisnot  imfaniiliar.  Svipply 
from  the  Frederick  Road  Station  was  commenced  in  1901  with  eight 
800  kW  sets,  these  being  supplemented  in  1907  by  the  addition  of  one 
1  000  kW  low-pressure  direct-current  tmbine  set,  giving  a  total 
capacity  of  7  400  kW.  With  the  growing  demand  for  electrical 
energy  in  Salford,  however,  it  became  necessary  in  1913  to  obtain 
a  bulk  supply  of  2  000  kW  from  the  Lancashire  Electric  Power 
Company,  this  being  one  of  the  iirst  cases  of  interconnection  for 
mutual  benefit  of  contiguous  undertakings.  This  arrangement, 
however,  only  brought  temporary  relief,  and  in  1915  it  was  decided 
that  a  new  generating  station  would  have  to  be  erected  to.mect  the 
future  demands  in  the  Borough  for  electricity  supplj'.  The  war, 
however,  prevented  tliis  really  urgent  work  from  being  started,  and 
carried  through  at  a  spaed  which  was  desirable,  and  further  tempor- 
ary expedients  had  therefore  to  be  resorted  to. 


TEICIAK,  but  it  may  be  mentioned  that  the  set  runs  at  3  000  revs,  per 
min.,  and  is  equipped  with  a  self-contained  system  of  feed  water 
heating  by  whicli  a  saving  in  the  coal  consumed  of  approximately 
4-75  per  cent,  can  be  obtained,  as  compared  with  a  turbine  which  is 
not  so  fitted.  This  feed  heater  is  arranged  within  the  turbine  casing, 
across  wliich  it  extends  at  the  exhaust  end.  The  water  tubes  are 
exposed  to  steam  delivered  from  the  main  turbine  at  a  pressure  which 
corresponds  to  a  vacuum  of  about  20  in.  The  feed  water  is  circulated 
through  the  heater  by  the  main  condenser  extraction  pump,  and  is 
heated  to  a  temperature  of  approximately  160°F.  The  heater  is 
also  arranged  to  utilise  leakage  steam  from  the  turbine  glands  and 
other  sources.  In  fact,  it  may  be  said  that  no  opportunity  has  been 
neglected  of  ehminating  every  source  of  heat  loss. 

Nozzle  Boxes  and  Valve  Mechamsm. 
The  nozzle  boxes  are  made  in  the  shapes  of  pipes,  suitable  slots 
being  provided  for  the  admission  of  steam  to  the  nozzles  which'are 


J-'iG.   1. — View  IS  THE  Turbine  Room  WITH  THE  Recently  Installed  .^000  kVV  .Set  in  the  Foheground. 


In  1918  the  Electricity  Committee  of  Salford  entered  into  an 
agreement  with  the  Manchester  Corporation  under,  which  a  bulk 
supply  of  4  000  kW  was  fmnished  at  a  pressure  of  33  000  V.  This 
is  the  highest  pressure  which  has  so  far  been  used  for  miderground 
transmission  in  this  comitry  and  a  description  of  the  apparatus 
which  made  this  development  possible  was  given  in  T;iE  Electrician 
for  January  23,  1920. 

A  New  Tobbo-Alternator. 
In  addition  it  was  decided  to  augment  the  existing  generating 
plant  by  the  installation  of  a  5  000  kW  turbo-alternator  of  the 
Metropolitan-Viekers  Electrical  Company's  design.  This  set,  of 
which  a  view  is  given  in  Fig.  1,  was  recently  set  to  work,  and  with  its 
installation  the  ultimate  capacity  of  the  Frederick  Road  site  may  be 
said  to  have  been  reached.  The  general  design  of  the  Metropolitan- 
Viekers  turbo-alternators  are  well  known  to  readers  of  The  Elec- 


bolted  to  the  box.  These  boxes  are  free  to  expand  independently 
of  the  turbine  casing,  this  freedom  of  movement  being  a  great 
advantage  where  high  steam  pressures  and  temperatures  are  in  use. 
The  valve-operating  mechanism  is  arranged  so  that  forces  all  act 
in  one  plane,  and  all  parts  which  are  subjected  to  wear  are  removed 
as  far  as  possible  fi-om  those  jjarts  which  are  subjected  to  high 
temperatures.  At  the  alternator  ample  space  is  provided  for 
ventilation,  and  every  effort  is  made  to  ensure  that  thejconstruotion 
is  as  rigid  as  possible.  In  general  design  these  machines  follow  the 
lines  of  those  supplied  by  the  Metropohtan-Vickers  Company  to 
the  Clyde  VaUey  Company,  of  which  a  detailed  description  appeared 
in  our  issue  of  Jime  3,  1921. 

The  Aoecroft  Station. 
With  regard  to  the  new  station  from  which  a  site  of  about  50 
acres  has  been  acquired  at  Agecroft  on  the  banks  of  IrweU,  it  is 
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proposod  to  design  this  for  a  capacity  of  50  000  kW  with  goncratinp 
sets  of  no  less  than  10  000  kW  output  each.  A  steam  pressure  of 
350  lb.  at  a  temperature  of  700°F.  will  bo  employed,  with  the  result 


hav(>  been  solved,  and  it  will  also  have  been  placed  in  ])Osses8ion"of  a 
really  up-to-date  station.  In  ohronieling  these  advances  we  take 
this  opportunity  of  paying  our  duo  to  the  enterprise  and  skill  of  Mr. 


S"iG.  2. — The  Convbbtino  Plant  at  the  Fbedbeick  Road  Genekatisg  Station,  Salfoeii. 


that  it  is  hoped  that  the  normal  fuel  consumption  will  not  exceed 

2  lb.  per  unit  developed,  as  compared  with  3-2  lb.  at  Frederick  Road. 

When  this  station  is  completed  Salford's  electrical  troubles  will 


J.  A.  Robertson,  the  Borough  Electrical  Engineer,  who  is  responsible 
for  carrying  out  not  only  the  extensions  we  have  just  described,  but 
for  the  design  of  the  new  station. 


"  Single  Phase  "    Not   Condemned 
in   Europe. 

H>-    STANLEY    PAKKKR    .SMITH. 

In  the  "  Electric  Railway  Journal  "  for  March  5th,  1921,  an 
article  by  Jlr.  E.  C.  Zehme,  a  Privatdozent  in  Berlin,  appeared 
under  the  above  heading.  In  this  article  the  follomng  statements 
■were  made  : — 

"  It  liiis  been  cu.stomary  to  consider  Germany,  Switzerland,  Austria 
and  Sweden  as  the  advocates  of  the  single  phase  system,  but  they  are 
not  so  to-day.  Only  Switzerland  and  Austria  are  extending  their 
single  phajic  roads  at  present,  whereas  no  definite  conclu.sions  have 
as  yet  been  reached  as  to  the  standard  system  in  Germany,  Sweden, 
Norway  and  Holland,  and  even  in  Italy."  "  Recently  doubts  have 
been  advanced  from  several  sides  as  to  the  practicabihty  of  the  single 
phase  system  from  the  main  railroads  of  Gennany Never- 
theless the  authorities  still  manifest  a  preference  for  the  single  phase 
system  and  have  decided  to  call  an  International  Congress  this  year 
in  Germany  to  go  over  the  whole  matter,  presumably  hoping  that  the 
present  view-point  of  the  Prussian  State  Railways  in  regaRi  to  the 
sj-stem  will  be  justified." 

"  The  Swedish  State  Railways  plan  to  electrify  additional  lines, 
principally  in   the   South,   and   primarily  for  passenger  traffic.     Here 

the  question  of  system  has  again  been  studied  very  carefully 

Although  the  single  phase  system  is  estimated  to  be  somewhat  more 
economical  than  the  other,  the  diifci-ence  is  small  and  is  being  con- 
sidered in  comiection  with  the  inductive  disturbances  ui  telegraph 
and  telephone  lines  caused  by  the  alternating  current  operation.  A 
special  commis.sion  on  this  subject  has  studied  the  phenomena  carefully, 
together  with  the  remedy  for  the  trouble,  and  has  presented  a  long  rciKJrt. 
This  is  unfavourable  to  the  single  phase  system." 

That  these  allegations  do  not  appear  to  be  well  founded  as  far  as 
Germanj'  and  Sweden  are  concerned,  would  appear  from  the  follo«- 
ing  refutations  : — 

An  official  announcement  aj)pears  in  the  "  Deutsche  Allgemeine 
Zeitung  "  of  May  I4th,  1921,  of  which  a  translation  is  given  below  : — 

The  Electbification  of  Railways. 
In  the  American  technical  paper,  "  Electric  Railway  Journal,"  a 
Privatdozent,  Mr.  E.  C.  Zehme,  of  Berlin,  pubUshed  an  article  en- 
titled "  Electrification  in  Central  Europe."  in  wliich  among  other  things 
it  is  stated  that  Germany  had  not  yet  finally  decided  what  system  To 
adopt  for  electric  railways,  and  in  order  to  settle  tliis  question  intends 


to  call  shortly  an  International  Congress.  These  statements  are  no 
correct.  The  German  National  Railway  Administration  has,  like  the 
railway  administrations  of  the  several  German  States  before  it,  as  far 
as  electrified  Unes  are  concerned,  always  regarded  the  simple  single 
phase  current  as  the  only  system  to  be  considered  for  their  long- 
fUstance  railways,  and  has  never,  not  even  temporarily,  deviated  from 
this  standpoint.  As  all  the  existing  long-distance  railwaj-s  of  the  German 
National  Railway  Admhiistration  are  ojjerated  with  single  phase  current, 
so  also  the  single  phase  current  alone  has  been  considered  for  the  elootri- 
fioation  of  further  sections.  Under  these  circumstances  there  is  also 
no  object  in  calling  a  congress  to  discuss  the  question  of  the  systems. 
Though  in  February  last  there  was  an  exchange  of  opinions  between 
the  ntilway  Administration  and  well-known  outside  experts  on  questions 
of  electrification,  this  was  chiefly  in  connection  with  the  question  of 
supply. 

The  following  statement  was  also  supplied  by  Mr.  F.  Ofverholm, 
the  chief  electrical  engineer  of  the  Swedish  State  Railways  : — 

"  I  have  now  got  the  number  of  March  5th,  1'J21,  of  the  "Electric 
Railway  Journal,"  and  found  the  article  by  Mr.  Zehme.  This  article 
is  not  correct  at  all.  Fii-st,  the  total  length  of  the  electrified  raUroads 
now  in  Sweden  is  2()0  miles,  out  of  which  only  20  miles  is  direct  current 
and  the  other  240  all  single  phii.se. 

"  Then  Mr.  Zehmc  states  that  the  report  about  the  disturbances  in 
telegrajjh  and  telephone  lines  was  unfavourable  for  single  phase.  I 
sent  you  that  report  with  letter  of  September  3rd,  1920,  and  you  can 
judge  for  30urself.  I  think  you  will  find  the  contrary.  In  the  end  of 
this  3'ear  we  will  have  400  miles  of  single  phase  roads  and  the  old  20 
miles  of  direct-current  roads  in  this  country.  The  statement  that  we 
are  not  cxtenthng  our  single  phase  roads  is.  therefore,  surely  not  correct." 

In  these  days  when  the  "  battle  of  the  systems  "  is  so  much  to 
the  forefront,  misleading  statements  such  as  these  quoted  from 
Mr.  Zehme's  article  should  be  carefully  avoided.  The  issues  at 
stake  are  far  too  important  for  all  countries  to  allow  such  mis- 
statements to  pass  uncorrected. 


It  is  estimated  that  there  is  sufficient  water  power  in  Palestine  for 
generating  1  000  000  e.h.p.  In  a  scheme  recently  outlined  in  the 
"  Times  "  a  Jewish  engineer,  Mr.  Rutenberg,  proposes  to  erect  hj'dro- 
clectric  works  for  utilising  the  water-power  of  the  Jordan  adn  to  establish 
a  barrage  at  the  southern  end  of  the  Sea  of  Galilee,  where  ♦^he  main 
generating  station  would  be  estabUshed.  The  scheme  would  be  carried 
out  gradually,  according  as  the  demand  for  lighting  and  power  increased. 
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Money  for  Nothing, 

Discounts  that  Defeat  their  Purpose. 


By    "  EI.ECTROCYNIC' 


r  My  knowledge  of  selling  policies  and  systems  of  dealer  distribution 
is  chiefly  indirect.  It  has  never  been  my  fortime  to  have  to  fix  price 
rebates  or  determine  the  scops  of  their  beneficence,  and  I  trust  that 
this  lack  of  practical  exp?rience  may  be  taken  into  account  by  the 
seUing  experts  who  honour  me  by  reading  this  article.  I  am  a  child 
in  these  matters,  and  my  purpose  in  writing  is  to  learn  rather  than 
to  instruct.  There  are  many  things  I  want  to  Imow  about  dis- 
counts, and  I  shall  be  grateful  for  any  information  which  readers 
may  vouchsafe  in  answer  to  the  questions  propounded  or  imphed 
in  subsequent  paragraphs. 

To  begin  with,  what  is  a  discomit  ?  Of  course,  I  know  what  it  is 
in  so  far  as  it  affects  my  own  pocket.  When  I  see  in  a  catalogue 
that  the  trade  discovmt  is  33J  p^r  cent.,  I  know  that  by  the  employ- 
ment of  smooth  words  and  someone  else's  visiting  card  I  can  acquire 
any  article  therein  listed  at  two-thirds  of  the  marked  price. 

Theik  Proper  Fttnction. 

But  what  is  the  proper  function  of  discounts  ?  I  cannot  say  with 
any  degree  of  certainty,  because  in  the  electrical  business  they  seem 
to  be  given  for  the  most  frivolous  and  inadequate  reasons.  In  a 
broad  and  theoretical  sense,  I  suppose  that  discounts  are  intended 
to  represent  the  payment  made  by  manufacturers  to  factors  and  by 
factors  to  contractors  as  a  reward  for  the  work  and  expense  of  whole- 
sale and  retail  distribution.  It  can  hardly  be  said,  however,  that 
in  the  electrical  trade  the  payment  of  discounts  depends  upon  the 
performance  of  distributive  services.  In  many  cases,  no  doubt, 
the  person  or  firm  who  receives  a  discoimt  has  done  some  work  or 
incurred  some  expanse  which  may  justify  the  payment ;  but, 
speaking  entirely  from  my  own  observation  and  experience,  I  should 
say  that  the  vast  majority  of  dealers  in  electrical  apparatus  do  not 
earn  the  discounts  which  are  flmig  at  their  heads  by  over-generous 
manufacturers. 

Consider  the  Contractor. 

The  mere  introduction  of  a  customer  does  not,  in  my  opinion, 
entitle  a  dealer  to  the  full  trade  discomit,  the  amount  of  which  is,  I 
presume,  based  on  the  assumption  that  the  dealer  incurs  the  entire 
cost  and  laboiu:  of  retail  distribution.  Consider,  for  example,  the 
seUing  methods  of  the  average  suburban  contractor.  He  stocks 
nothing,  and  consequently  requires  no  capital  in  his  business.  If, 
perchance,  a  customer  should  want  to  buy  a  fitting  or  a  fire  or  an 
electric  washer  he  is  probably  sent  along  to  the  manufacturer's 
or  factor's  show-room,  the  contractor  having  first  given  telephonic 
warning  of  the  impending  visit,  in  order  that  the  discoimt  may  not 
go  astray.  When  the  would-be  purchaser  arrives  at  the  manu- 
facturer's show-room  he  is  pohtely  received  and  is  entertained  to  an 
interesting  demonstration.  Finally,  psrhaps,  he  selects  a  fitting 
or  an  appUance,  pays  cash  (at  full  hst  price),  and  his  purchase  is 
sent  home  at  the  manufacturer's  expense.  Subsequently  a  sum  of 
money,  representing  a  third  or  maybe  a  half  of  the  amount  paid,  is 
credited  to  the  contractor.  In  Heaven's  name,  why  ?  At  the  most, 
the  contractor  has  earned  5  or  10  p?r  cent,  for  introducing  a  cus- 
tomer. 

Who  is  to  Bl.-vme  ? 

As  everyone  in  the  industry  is  aware,  such  instances  are  as  com- 
mon as  flies  on  a  midden.  They  are  not  the  exception  that  proves 
the  rule,  but  the  rule  itself.  Who  is  to  blame  ?  Well,  I  can  answer 
this  question  easily  and  without  assistance.  Of  course,  it  is  the 
manufacturer.  He  has,  with  the  best  intentions  in  the  world, 
utterly  spoilt  the  retailer.  Not  only  have  manufacturers  pas- 
sively encouraged  the  payment  of  imearned  discounts,  but  in  many 
cases  they  have  made  it  a  central  feature  of  their  seUing  policy. 
They  have  actually  insisted  on  allowing  discounts  to  contractors, 
who,  if  not  unwilUng,  were  certainly  undeserving  and  had  had 
absolutely  nothing  to  do  with  the  transactions  responsible  for  this 
flood  of  eleemoswary  frenzy. 

Here  is  a  case  in  point.  Some  months  ago  I  was  making  tenta- 
tive inquiries  with  a  view  to  buying  an  electric  cooker.  (I  didn't 
buy  it,  but  that  is  another  and  more  tragic  story.)  In  the  course 
of  my  investigations  I  visited  the  show-room  of  a  fairly  well  known 
manufacturer.  I  did  not  divulge  the  fact  that  I  was  in  the  electrical 
business,  becau.se,  mitil  it  comes  to  paying,  1  prefer  to  be  ;reated  as  a 
member  of  the  lay  and  guUible  pubhc. 

I  Innocently  Said  .... 
Having  duly  admired  the  cookers,  I  innocently  said,  "  And  what 
is  the  trade  discount  ?  "     The  salesman,  without  thinking,  replied, 
"  Twenty-five  par  cent.,"  and  then  added,  "  but,  of  course,  you  would 


have  to  pay  the  full  price."  "  Then,"  said  I,  "  who  wUl  get  the 
discount  ?  "  "  Your  contractor."  "  But  I  do  not  intend  to  employ 
a  contractor,  because  I  shall  connect  up  the  cooker  myself.  What 
happens  then  ?  "  "  In  that  case,"  quoth  the  salesman,  '•  we  shall 
search  out  the  contractor  nearest  your  address,  and  pay  the  discount 
to  him."  I  said,  "  You  will  do  nothing  of  the  sort.  I  am  not 
asking  for  the  discoimt  myself  (1  should  have  done  so  later  on),  but  I 
strongly  object  to  your  giving  my  money  to  a  dealer  who  has  had 
nothing  at  all  to  do  with  the  matter."  "  But,"  countered  the  pur- 
veyor of  cookers,  "  it  is  our  selUng  policy."  To  which  I  rejoined, 
"  Suppose  this  contractor,  to  whom  you  insist  on  paying  a  discount, 
had  actually  advised  me  not  to  come  to  you,  and  had,  in  fact,  said 
that  your  cooker  was  a  rotten  piece  of  apparatus,  would  you  still 
heap  financial  coals  of  fire  upon  his  unrepentent  head  ?  "  He  said, 
"  We  should,"  and  I  fled  from  his  presence,  muttering  imprecations 
upon  the  stiffnecked  foolishness  of  the  present  generation  of  elec- 
trical salesmen. 

JoST  Fancy  ! 

The  salesman  should  not,  as  a  matter  of  business  tactics,  have  dis- 
cussed discounts  with  me  at  all.  The  important  point,  however, 
is  that  since  I  came  to  his  showroom  as  a  private  person,  without 
contractorial  introduction  or  allegiance,  he  should  have  sold  to  me 
at  full  list  price  and  kept  the  lot.  Just  fancy  sending  a  five  poiuid 
note  to  an  unkno^Ti  wireman,  merely  because  he  happens  to  have 
a  dirty  Uttle  shop  within  a  mile  of  my  house  ! 

The  thing  is  all  wrong.  I  do  not  care  whether  the  same  methods 
are  followed  in  other  businesses  or  not ;  but  they  are  entirely 
illogical,  and  therefore  unjust  and  immoral.  By  all  means  see  that 
the  contractor  is  given  a  fair  discount  on  all  material  which  he  him- 
self buys  for  resale.  Give  him,  if  you  hke,  a  smaller  discount  in 
cases  where  he  merely  introduces  a  customer  to  the  manufacturer  or 
wholesaler  ;  but  in  the  name  of  all  that  is  sensible  do  not  pay  him 
for  nothing.  That  way  ruin  hes.  Indeed,  I  am  convinced  that  the 
lack  of  enterprise  and  general  spirit  of  apathy  which  are  exhibited  by 
the  retail  section  of  the  industry  are  largely,  if  not  entirely,  due  to 
the  absurd  and  mis-directed  generosity  of  manufacturers. 

The  contractor  has  f  oimd  that  he  can  do  a  certain  amomit  of  very 
easy  and  profitable  business,  without  holding  stocks  or  incurring  any 
sort  of  financial  liabihty,  and  he  has  been  only  too  quick  to  take 
advantage  of  the  opportunity.  Every  one  hkes  to  be  wet-nursed, 
but  the  process  is  as  bad  for  adult  businesses  as  it  is  for  adult  persons. 

Essential  Preluiinabies. 

It  has  got  to  be  made  clear  to  contractors  of  this  kidney  that  they 
must  buj'  before  they  can  sell,  and  do  both  before  they  can  collect 
discounts.  When  manufacturers  are  agreed  upon  some  such  poHcy 
we  may  expect  a  vastly  increased  sale  for  electrical  apphances  of 
all  kinds.  But  wliile  contractors  are,  in  effect,  paid  a  small  but 
certain  income  for  acting  as  signposts  to  the  manufacturer's  show- 
room, it  is  hardly  likely  that  they  will  bestir  themselves  to  seek  out 
the  shy  and  palpitant  buyer,  and,  by  the  sweat  of  their  brows  and 
the  selling  eloquence  of  laborious  argument,  make  him  buy  the  thing 
he  does  not  know  he  wants. 

We  may,  as  1  have  suggested  on  a  previous  occasion,  learn  many 
things  from  the  rag  trade.  Certainly  the  wholesale  draper  can  teach 
us  something  useful  in  regard  to  discounts.  As  a  matter  of  fact,  I 
believe  he  does  not  deal  in  discoimts.  Drap?ry  prices  are  net,  and 
when  anybody  buys  who  is  not  entitled  to  the  net  price,  the  salesman 
does  little  sums  in  addition.  However,  it  comes  to  the  same  thing 
in  the  end.  The  point  is  that  if  you  go  to  Cooks  or  Rylands  as  an 
ordinary  member  of  the  public,  j'ou  can  buy  anything  you  want 
Avithout  having  to  answer  silly  questions  about  your  retail  supplier. 

The  wholesaler  is  only  too  glad  to  sell  to  you  at  full  price,  and  to 
stick  to  the  entire  sum.  He  is  not  going  to  subsidise  thnt  sort  of 
retail  distribution. 

The  Tale  of  a  Carpet. 

I  remember  on  one  occasion  going  to  a  drajjery  warehouse  near 
St.  Paul's  Churchyard,  armed  with  a  letter  from  a  retail  friend, who 
begged  that  I  might  be  allowed  to  select  the  article  that  pleased  me 
(it  was  a  car]M't),and  the  account  be  sent  to  him.  In  tliis  artful  manner 
I  was  to  get  the  carpet  at  wholesale  price.  It  didn't,  as  a  matter  of 
fact,  come  ofi.  Naturally,  the  wholesaler  wouldn't  quote  net  prices, 
and  all  the  figures  he  mentioned  were  supposed,  or  so  he  suggested, 
to  represent  a  rough  approximation  to  what  my  retail  friend  would 
charge  me.  I  selected  a  carpet  ;  my  friend  sent  me  the  actual  bill 
which  he  had  received  from  the  wholesale  house  ;    and  lo  !    and 
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behold  !  the  niuoimt  was  just  £1  hiKhor  than  I  should  have  had  to  pay 
at  a  retail  shop  for  a  precisely  similar  door  covering. 

This  was  rott^"!!  luck  for  me,  but  the  wholesaler's  conduct  was 
highly  commendable,  and  sets  a  noble  example  to  our  discount-mad 
industry. 

L'Knvoi. 

As  I  said  at  the  beginning  of  this  article,  T  know  very  little  about 
discounts  ;  but  I  hold  some  rather  decided  opinions  on  the  subject 
of  their  distribution,  and,  althou.uli  t  have  disclaimed  any  informative 
intention,  I  cannot  refrain  from  eonclutling  with  a  word  of  advice  to 
manufacturers  and  factors.  Give  your  full  trade  discount  to  those 
who  buy  and  liold  stoel<s  for  resale  ;  give  a  reduced  discount — 10  per 
cent.,  say — to  those  who  send  customers  to  j'our  showrooms  and 
leave  to  you  the  trouble  of  selhng  and  dispatch ;  and  give  no  dis- 
count at  all  in  cases  where  private  customers  buy  without  a  definite 
introduction  from  a  retailer. 

Finally,  never  ask  a  casual  customer  the  name  of  his  contractor. 
He  might  tell  you,  and  then  the  old  temptation  would  recur . 


Some    Diflicultles    Exi>erienced.   in 
Maintaining    a    Pyrometer   Instal- 
lation   in   a  Works.* 

By    K.    S.   ■\VII1PPLK. 

The  high  price  of  materials  and  labour  emphasises  the  need  of 
effective  temperature  control,  and  many  firms  have  installed  pyro- 
meters in  their  works.  It  is  doubtful,  however,  whether  most  of 
them  obtain  the  nuiximum  of  help  from  such  instruments,  and  in 
this  Pajjer  the  author  summarises  some  of  the  difficulties  experienced, 
and  the  precautions  that  should  be  taken.  Generally  spealdng  if 
a  pjTometer  installation  is  unsuccessful  it  is  because  the  wrong  type 
of  instrument  has  been  installed,  or  it  is  not  being  used  efficiently, 
or  requires  adjustment  or  correction. 

The  Work  and  the  Instrument. 

A  purchaser,  in  selecting  an  instrument,  should  clearly  understand 
the  degree  of  accuracy  desired  and  practicable.  He  should  also 
decide  definitely  whether  occasional  or  continuous  readings  are 
necessary.  It  is  important  to  consider  the  actual  nature  of  the  work 
passing  through  a  furnace  or  kiln.  Managers  naturally  prefer  to 
have  the  recorder  installed  in  their  offices,  but  it  is  usually  preferable 
to  place  it  somewhere  where  the  fireman  in  charge  can  see  it.  The 
latter  then  comes  to  regard  it  as  a  friend,  whereas  if  the  recorder  is 
in  the  manager's  office  he  is  apt  to  regard  it  as  a  pohceman  installed 
in  order  to  ensure  that  he  does  liis  duty.  The  happy  mean  is  to 
have  two  instruments  in  parallel,  one  in  the  manager's  office,  the 
other  for  the  inspection  of  the  fireman. 

As  a  guide  to  the  selection  of  instruments  one  may  recommend  : — 
For  temperatures  ranging  from — 200°  to  700°  C.,  the  resistance 
thermometer  ;  from  0°  to  1  200°  G,  the  thermo-electric  thermome- 
ter ;  from  700°  to  2  000°  G.  (or  upwards),  the  optical  or  radiation 
pyrometer.  For  temperatures  between  300°  C.  and  1  200°  G.  thermo- 
electric thermometers  may  be  used,  but  above  the  latter  tempera- 
ture it  is  almost  impossible  to  protect  a  couple  from  deleterious  gases. 
Each  type  of  instruments  has  limitations.  An  accuracy  of  O'l 
per  cent,  can  only  be  obtained  by  taking  special  precautions. 
Inefficiency  may  be  due  to  various  causes,  e.g.  (1)  destruction  of 
the  protecting  envelopes  of  the  pyrometer  by  excessive  heat  or 
mechanical  breakage,  owing  to  incorrect  mounting  in  furnace, 
(2)  vibration  of  support  carrjing  galvanometer,  (3)  defective  wiring 
or  unsatisfactory  connections,  (4)  dirt.  (5)  want  of  adjustment  of 
indicator  or  recorder,  (6)  carelessness  in  handling  of  instrument  or 
inattention  to  details. 

Protecting  tiie  Tubes. 

A  great  need  is  a  satisfactory  material  for  protecting  tubes. 
Up  to  the  outbreak  of  war  the  best  material  was  made  by  the  Koyal 
BerUn  Porcelain  Works.  The  Royal  Worcester  Porcelain  AVorks 
have  developed  a  material  almost  as  good  as  the  German  variety 
and  better  as  regards  porosity.  Excellent  porcelain  tubes  are  also 
now  being  made  in  America  and  Japan.  Position  of  mounting  is 
extremely  important.  In  some  processes  it  is  desirable  to  bring  the 
pyrometers  as  close  to  the  work  as  possible,  and  yet  to  avoid  danger 
of  breakage.  The  author  discusses  advantageous  positions  for 
various  types  of  furnaces,  amongst  which  furnaces  devoted  to  heat- 
treatment  of  malleable  uon  present  special  difficulties.  In  a  potteiy- 
kUn  two  tj-pes,  in  the  early  stages  a  thermo-couple  and  in  the  later 
stages  a  radiation  pyrometer,  have  to  be  used.  The  high  tempera- 
ture and  destructive  action  of  molten  glass  render  radiation  pyro- 
meters essential. 

*Abstract  I'i  a  Paper  read  before  tlie  Ceramiq  Society. 


Vibration  is  raicly  serious  in  a  works,  but  defective  connections 
and  intermittent  contracts  and  varying  resistances  may  naturally 
introduce  considerable  errors.  The  cases  of  recorders  should  be 
kept  as  free  as  possible  from  dirt,  which  may  contain  particles  of 
iron.  Such  particles  are  apt  to  adhere  to  magnets  preventing  free 
movement  of  the  galvanometer  coil.  Instruments  should  be  checked 
against  standards  referred  to  the  National  Physical  Laboratory.  In 
a  largo  laboratory  an  accurate  potentiometer  with  accessories  is 
desiiable.  Instruments  can  be  also  checked  by  known  boiUng  of 
freezing  points,  values  of  which  are  given  by  the  author  for  various 
metals. 

Errors  in  Thermo-Electric  Instruments. 

Errors  in  thermo-electric  instruments  may  arise  from  (1)  gradual 
changes  in  the  E.M.F.  of  couple,  (2)  the  temperature  of  the  cold 
junction  being  unknown  or  uncertain,  (3)  resistance  of  leads  or 
defective  connections,  (4)  temperature  of  indicator  and  changes  in 
galvanometer.  The  most  serious  error  in  industrial  pyi-ometry  is 
that  indicated  in  (2).  Galvanometers  should  preferably  have  a  high 
resistance  so  that  variations  in  resistance  of  circuit  will  have  rela- 
tively little  effect.  Gare  should  be  taken  that  the  galvanometer  is 
not  over-heated  ;  this  may  involve  long  leads,  but  the  effect  of 
such  leads  can  be  compensated  and  entails  no  serious  disadvantage. 
Radiation  and  optical  pyrometers  are  usually  graduated  to  give 
true  temperature  under  black  body  conditions,  which  may  not 
always  be  realisable.  The  interpretation  of  results  then  involves 
care,  but  as  pyrometers  are  often  used  merely  to  ensure  reproduction 
of  certain  heat-conditions  deviation  from  black-body  conditions  is 


not  always  a  drawback.  The  two  most  common  types  of  optical 
D\Tometer  —  *^"  "  ^ic^^^^^n^^iv  "  fllQr«»«f.  nnH  *'  -nnlariRinEr  " 
varieties. 


pjTometer   are   the   "  disappearing  "    filament   and   "  polarising  ' 


In  conclusion  the  author  emphasises  the  importance  of  arranging 
that  it  is  definitely  somebody's  duty  to  supervise  pyrometers  and 
keep  them  in  good  order.  If  this  is  done  little  trouble  should  aiise, 
especially  as  it  is  unnecessary  to  aim  at  reading  an  instrument  to  one 
or  two  degrees  when  the  temperature  of  the  furnace  studied  cannot 
be  controlled  within  10  or  20  degi-ees. 


Magnetos   for   Ignition   Purposes    for 
Internal    Combustion    Engines. 

We  give  below  an  account  of  the  disciuision  which  took  place  in 
Birmingham  on  Mr.  E.  A.  Watson's  Paper  on  "  Magnetos  for  Ignition 
Purposes  for  Internal  Gombustion  Engines."  An  abstract  of  the 
Paper  appeared  in  our  issue  of  April  22nd,  1921. 

Mr.  W.  Wilson  refen-ed  to  the  earlier  practice  of  fitting  magnetos 
with  a  plurahty  of  narrow  magnets  and  contrasted  this  with  the 
present  practice  of  fitting  a  single  magnet.  He  had  heard  it  ex- 
plained that  the  reason  for  the  use  of  several  magnets  wa,s  that  owing 
to  the  supei-ficial  nature  of  permanent  magnetism  it  was  necessary 
to  provide  as  large  an  area  of  free  surface  as  jiossible.  He  did  not 
consider  the  explanation  convincing  and  asked  whether  a  more 
satisfactory  reason  could  not  be  given. 

Capt.  Gave-Brown-Cave  spoke  on  the  advantages  of  a  gap  be- 
tween the  high-tension  winding  of  the  magneto  and  the  engine 
sparking  plug.  He  had  heard  of  occasional  trouble  ^vith  jump- 
spark  distributors  owing  to  metal  parricles  short-circuiting  the 
high-tension  leads,  but  his  own  experience  with  these  distributora  was 
satisfactory.  He  also  mentioned  the  possibihties  of  influence  mach- 
ines for  ignition  purposes  and  asked  for  the  author's  opinion  on  such 
macliines. 

Mr.  E.  O.  Turner  (luestioned  the  advisabiUty  of  using  the  same 
leak  resistance  for  utifity  tests  at  high  and  low  speeds,  and  thought 
that  at  high  speeds  a  higher  leak  resistance  than  that  used  at  low 
speeds  would  be  more  consistent  with  engine-working  conditions. 
He  also  commented  unfavourably  on  Mr.  Watson's  curve  showing 
the  performance  of  a  battery  and  coil  ignition  apparatus  and  thought 
that  the  ciu-ve  was  not  representative  of  well-designed  apparatus 
He  did  not  agree  with  Mi-.  Watson's  advocacy  of  the  jump  spark 
distributor. 

Dr.  D.  K.  Morris  referred  to  an  important  fact  mentioned  by  Mr. 
A\'atson  that  in  determining  from  the  demagnetisation  curve  the 
suitabiMty  of  the  permanent  magnet  for  magneto  work,  the  use- 
ful figure  was  not  remanence,  nor  coercive  force,  nor  their  product, 
but  the  product  of  those  values  of  B  and  //  on  the  curve  which  gave 
the  greatest  value. 

Prof.  W.  Cramp  said  that  the  Paper  not  only  provided  new  and 
useful  information  for  the  benefit  of  makers  and  users  of  magnetos, 
but  Uf ted  the  subject  from  the  region  of  empirical  guesswork  to  that 
of  scientific  design. 
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Some  Thermionic  Tube  Circuits  for  Relaying 

and  Measuring.* 


Bj-   W.    H.    ECCLES,    F.U.S.,    and    Miss    AV-    A.    I,EYSHON. 


Voltage  Factor. 
The  voltage  factor  of  a  triode  may  be  looked  at  from  two  distinct 
points  of  view,  (a)  The  electro-geometrical  standpoint ;  in  this  the 
change  in  anode  voltage  required  to  produce  a  given  change  in  the 
electric  field  near  the  filament  is  compared  with  the  change  in  grid 
voltage  required  to  produce  an  equal  effect.  From  this  standpoint 
the  relationship  between  these  anode  and  grid  voltage  changes  could 
be  calculated  from  electrostatic  theory  and  a  knowledge  of  the 
dimensions  of  parts  of  the  triode. 

In  (6)  the  experimental  way  of  defining  voltage  factor,  the  change 
in  anode  voltage  required  to  hold  the  anode  current  constant  when 
nnit  E.M.F.  is  apphed  between  grid  and  filament  is  the  voltage  factor 
at  the  given  adjustment. 

MEAStTRBMENT   OF   VOLTAGE    FaCTOE. 

In  the  method  now  to  be  described  the  anode  current  is  auto- 
matically kept  constant  by  including  a  saturated  diode  in  the  anode 
circmt  of  the  triode.  Pairs  of  corresponding  values  of  grid  voltage 
(v,,)  and  anode  voltage  (t),,')  may  be  determined  for  any  given  constant 
current  through  the  triode. 

In  Fig.  1  T  represents  a  triode  and  D  a  diode  in  series  with  it,  mA 
is  a  miUiameter,  V  an  electrostatic  voltmeter  or  quadrant  electro- 
meter. Sometimes  a  battery  is  vused  in  series  with  V  when  this  is 
an  electrostatic  voltmeter.     The  battery  B  mxist  be  of  sufficient 

voltage  to  maintain  the  satmation 
current  of  the  diode  through  the 
apparatus. 

Suppose  the  relation  between  Vg  and 
V:;  is  reqiiired  for  a  triode  at  filament 
voltage  4  volts  and  an  anode  current  of 

J I     0-4  mA.      The  triode   filament-circuit 

vtvwwwil— 1|-  IB  resistance  is  adjusted  until  the  filament 

'  circuit  voltmetir  reads  4  volts.  The 
diode  filament-circuit  resistance  is 
adjusted  until  the  miUiameter  reads  0-4 
m  A.  The  triode  grid  voltage  is  a  d  j  usted 
to,  say,  6  V  and  the  anode  voltage 
~=j^  recorded  by  the  electrostatic  instrument 
is  noted.  The  giid  voltage  is  then 
raised  in  steps  of  one  or  two  volts 
and  the  reading  of  V  noted  for  each 
successive  value  of  the  grid  voltage. 
The  tangent  of  the  angle  of  slope  of 
the  curve  v.,  t'„,  gives  the  value  of  the 
voltage  factor  at  any  point. 

Fig.  2  shows  results  obtained  with 
an  "  R  "  triode,  using  different  anode 
currents  and  different  filament  voltages. 
When  the  grid  voltage  is  negative  or  only  slightly  jxjsitive  the 
slope  of  the  curves  is  constant  and  independent  of  anode  current 
or  filament  voltage. 

As  the  grid  voltage  is  increased  the  observed  voltage  factor  gradually 
falls  to  zero. 

In  the  ordinary'method  of  using  a  triode  as  a  voltage  amplifier, 
a  high  resistance  is  included  in  the  anode  circuit  and  the  variations 
in  PJ).  across  this  resistance  resulting  from  variations  in  the  grid 
potential  are  utilised.  In  Fig.  ?,  let  E  be  the  voltage  of  the  anode 
battery,  R  the  resistance  in  the  anode  circuit,  r  the  internal  (dif- 
ferential) resistance  of  the  tube,  t;  the  grid  voltage,  i  the  anode 
current,  and  V  the  P.D.  across  the  resistance  R  ;  then  for  slight 
changes  of  grid  voltage  the  change  in  anode  current  is  given  by 
di=i,dv/r+R ;  when  „  is  the  voltage  factor;  and  there-'ore  dV  = 
Rdi=vdv/l+r/R.    The  amplification  ratio  is  dV/dv=v/l+r/R. 

Now  when  the  resistance  R  is  replaced  by  a  saturated  diode  the 
resistance  offered  to  small  changes  of  voltage  is  very  large.  In  the 
ideal  case  the  differential  resistance  R  tends  to  infinity  and  the 
ampUfication  ratio  approaches  its  largest  possible  value — i.e.,  that  of 
the  voltage  factor.  Hence  a  diode  may  replace  the  resistance  or 
impedance  in  a  voltage  amplifier  with  resulting  increased  sensitive- 
ness in  the  amplifier. 

Two  Teiodes  in  Series. 

Pig.  4  shows  an  arrangement  of  two  triodes  in  series,  the  current 
being  limited  by  the  saturated  diode  D.     A  voltage  e  applied  across 

*  Abstract  of  Paper  read  before  the  Wireless  Section  of  the  Institution 
of  Electrical  Engineers. 


the  grid  filament  of  the  first  triode,  results  in  a  change  in  voltage 
of  ve  between  Ai  and  F^  which  may  be  indicated  by  the  electro- 
static voltmeter  Z.     If  Gg  is  connected  to  F  through  a  suitable  bat- 

-SOr 


-2  O 

Grid  voltage 

Fig.  2. 

Curve  I. — Filament  voltage,  2-5  ;  Anode  current,  0-052  mA 

II. — Filament  voltage,  3-0  ;  Anode  current,  0-070  mA 

III. — Filament  voltage,  3-0  ;  Anode  current,  0-410  mA 

IV. — Filament  voltage,  4-0  ;  Anode  current,  0-070  mA 

V. — Filament  voltage,  40  :  Anode  current,  0-41    mA 

tery,  which  may  be  part  of  the  battery  B  across  the  three  tubes,  then 

the  difference  of  potential  between  G^  and  A^  is  altered  by  v^e — 

since  the' potential  of  G^  is  fixed  and  equal  to  that  of  Q,  while  the 

potential    of    Ai     has    altered 

by    viC       This     alteration    of 

voltage    between    0^    and    Ai 

will   result   in  an  alteration  of 

voltage     between   A^   and    A 2 

amounting  to  r^  x  vje.   Therefore 

the    change    in   the    difference 


Fig.  3. 

in  potential  between  F  and  A,  •will  be  vje-f  ^2i'ie=i'ie  (l+i'j)-and 
this  voltage  change  will  be  indicated  by  Z ;  that  is,  the  voltage 
applied  between  G^  and  F  will  be  magnified  r,  {l-\-v„)  times. 
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Use  of  a  Diode  as  AirpnmEB. 

When  in  the  circuit  arrangements  of  Fig.  1  the  filament  voltage 
of  the  diodo  is  raised  trradually  so  tliat  the  saturation  current  of 
the  triodo  is  reached,  the  position  of  the  two  tubes  is  reversed — the 
triode  now  limiting  the  current  through  tlie  apparatus.  If  the 
battery  voltage  applied  across  the  two  tulxs  is  great,  a  very  sudden 
change  in  the  distribution  of  voltage  may  occur.  With  low  filament 
voltages  a  very  small  change  in  the  en\ission  of  the  diode  may  bring 
about  this  sudden  change. 

When  the  filament  emission  of  the  diode  is  adjusted  so  that  the 
saturation  current  is  just  less  than  the  saturation  current  of  the  triode 
a  small  increase  in  the  positive  potential  ap])lied  to  the  grid  of  the 
triodo  may  result  in  an  increase  in  the  voltage  across  the  triode. 
We  have  thus  the  imusual  result  of  an  increase  in  the  grid  potential 
of  Ja  triode  resulting  in  an  increase  in  the  anode  potential.  The 
explanation  is  that  when  the  grid  is  positive  and  the  tube  saturated, 
an  increase  in  grid  potential  results  in  an  increase  of  grid  cunent 
at  the  exjiense  of  the  anode  cuiTcnt.  The  triode  therefore  behaves 
as  if  the  satiu'ation  current  had  been  lessened,  and  the  distribution 
of  voltage  between  diode  and  triode  is  disturbed. 
f>  The  satiwation  current  of  the  triode  may  bo  lessened  by  the 
application  of  an  external  magnetic  field  which  tends  to  stop  the 
flow  of  electrons  across  the  tube,  and  may  produce  an  increase  of 
the  voltage  across  the  tube.  In  this  exp<-riment  it  is  evident  that 
the  triode  may  be  replaced  by  a  diode. 

LioiiT-CoNTACT  Relays. 
When  the  grid  of  a  hard  tube  is  not  connected  to  the  filament, 
but  is  left  insulated,  it  gradually  acquires  a  charge  of  negative  elec- 
tricity, which  may  result  in  its  potential  falling  to  as  much  as  a 
volt  below  the  potential  of  tlie  negative  end  of  the  filament.  If 
the  potential  appUed  to  the  anode  is  sufficiently  high,  the  anode 
current  flowing  vnW  be  appreciable.  If  by  the  closing  of  a  contact 
the  grid  is  made  mueli  more  negative  this  anode  current  will  drop 
to  a  very  small,  even  to  zero,  value.  This  change  of  anode  ciirrent 
can  be  shoAvn  by  a  variety  of  methods. 

DETEC•TIO^"  OF  Small  Movement  of  a  Cokductoe. 

Very  small  changes  in  the  capacity  or  inductance  of  an  oscillatory 
circuit  maintained  by  a  triode  valve  can  be  detected  by  the  hetero- 
dyne method.  Thus  Prof.  Whiddington  has  showed  that  a 
movement  of  one  plate  of  an  air  condenser  through  a  distance  less 
than  the  millionth  of  an  inch  could  be  thus  detected  by  double 
heterodyning. 

If  another  oscillatory  circuit  is  coupled  with  the  circuit  maintained 
by  the  valve,  this  second  circuit  will,  if  the  couphng  be  not  too  loose, 
aSect  the  frequency  of  the  oscillations  to  and  extent  depending  on 


the  constants  of  the  added  circuit.  Some  useful  circuits  are  sug- 
gested in  Pigs.  5  and  6.  Here  A'  is  the  condenser  of  small  capacity 
whose  capacity  variation  is  to  be  detected,  iV  is  a  large  inductance, 
C,  L  form  the  oscillatory  circuit  and  S  is  a  grid  leak. 

The  change  in  the  capacity  of  A'  may  be  brought  about  by  the 
movement  of  one  of  the  plates  of  K  or  by  the  movement  of  an  indepen- 
dent conductor  within  the  electric  field  of  these  plates.  The  conductor 


:-p 


Fig.  .'). 


near  or  between  the  plates  of  A  might  be  the  leaf  of  a  gold-leaf 
electroscope,  or  the  pointer  of  a  table  galvanometer,  or  it  might  be  a 
wire  attached  to  the  string  of  an  Einthoven  galvanometer. 

Both  the  light-contact  experiments  and  those  just  sho^vn  may 
form  the  basis  of  relays  which  can  be  actuated  by  extremely  feeble 
currents  or  by  extremely  slight  movements  of  conductors .g_^The 


Fig.  0. 

indicating  instruments  might  take  various  forms,  e.g.,  a  galvano- 
meter in  the  plate  circuit  of  the  valve,  thus  utilising  the  change  in 
anode  current  brought  about  by  the  movement  of  the  conductor, 
or  a  crystal  and  galvanometer  across  the  condenser  of  an  oscillatory 
circuit,  or  some  kind  of  printing  or  self-recording  instrument  ootild 
be  used  in  place  of  the  galvanometer. 


The  Effect  of  Electron  Emission  on  the  Temperature 
of  the  Filament  and  Anode  of  a  Thermionic  Valve.* 


By  G.  STEAD,  M.A. 


Inteodtjction. 

The  experiments  described  were  carried  out  in  the  Cavendish 
Laboratory  in  May,  1918,  and  were  undertaken  on  behalf  of  the 
Wireless  Telcgranhy  Department  of  H.M.  Signal  School,  Portsmouth. 
The  work  is  published  with  the  consent  of  the  Admiralty. 

Thetemperature-distnbution  I  urvcs  have  already  been  given  for 
filaments  from  which  uu  electron  emission  is  taking  place.f  In  a 
thermionic  valve,  under  working  conditions,  the  filament  is  con- 
stantly emitting  a  stream  of  electrons.  This  affects  the  temperature 
of  the  filament  for  two  reasons  : — 

(a)  There  is  a  latent  heat  of  evaporation  for  electrons,  i.e.,  energy 
(about  5  watts  per  ampere  of  emis-sion)  must  be  suppUed  in  order 
to  hberate  electrons  from  the  surface  of  the  filament.  Thus  the 
temperature  of  the  filament  will  be  lowered. 

(6)  If  one  connects  the  high -potential  battery  between  the  anode 
of  a  valve  and  the  negative  end  of  the  filament,  then  a  current,  a  Uttle 
smaller  than  the  emission  current,  must  traverse  the  negative  limb 
of  the  filament  in  the  same  direction  as  the  filament  current,  and 
the  filament  is  heated  by  this  as  weU  as  by  the  current 
supplied  by  the  filament  battery.  A  small  fraction  of  the 
emission  current  will  also  give  rise  to  a  current  traversing  the  posi- 
tive limb  in  the  opposite  direction  to  the  current  supphed  by  the 
filament  battery,  so  that  the  positive  limb  will  tend  to  cool,  but  the 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical  Engi- 
neers. 

t  "  Journal "  I.E.E.,  1920,  Vol.  LVIII.,  p.  107. 


cooling  will  be  much  smaller  than  the  heating  of  the  negative  Umb. 
Thus  the  distribution  of  temperature  along  the  filament  will  be 
unsymmetrieal,  the  temperature  rising  to  its  maximum  value  more 
rapidly  in  the  negative  limb  than  in  the  positive  one. 

It  is  clear  that  the  effects  (a)  and  (6)  act  in  opposite  directions, 
and  that  they  will  be  most  marked  in  the  case  of  a  veiy  hot  filament 
of  smaU  diameter. 

Effect  of  Electron  Emission  on  Filajient  Current. 

Any  change  in  the  average  temperature  of  the  filament  will  give 
rise  to  a  corresponding  change  in  filament  resistance.  Hence  the 
filament  current  produced  by  a  griven  filament  voltage  will  also  alter. 
In  the  original  Paper  tabular  data  showing  the  effect  of  emission 
in  reducing  filament  ciirrent  are  presented.  Thus,  filament  currents 
of  4  38,  4-3,  0-825  and  0-762  A  are  recorded  with  various 
filaments,  lengths  and  diameters,  with  no  emission  ;  with  emission 
the  corresponding  values  are  420,  4-15,  0805  and  0  752  A. 

In  a  thermionic  valve  under  ordinary  working  conditions  the 
average  anode  current  is  usually  about  half  the  total  emission,  so 
that  the  effect  is  less  than  that  shown.  Where  the  emission  current 
is  small,  as  in  a  receiving  valve  (e.fir.,  5  mA),  the  effect  is  inappre- 
ciable. 

Effect  of  Emission  Cukkent  on  Temperatube  Distribution. 

In  order  to  investigate  this  effect  a  special  two-electrode  valve 

was  made  consisting  of  a  straight  filament,  about  3-5  cm.  in  length 

and  0  0088  cm.  in  diameter,  surrounded  by  a  cyUndiical  anode. 
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provided  vith  a  narrow  longitudinal  slit  through  which  could  be 
seen  any  desired  part  of  the  filament.  Any  portion  of  the  filament 
could  be  sighted  through  a  Cambridge  optical  pyrometer.  The 
temperature  distribution  could  thus  be  observed  for  any  desired 
values  of  the  filament  current,  and  emission  current.  Corrections 
were  made  for  absorption  of  light  by  the  bulb  and  for  the  emissive 
power  of  tungsten. 

Before  carrying  out  the  pyrometer  observations  the  valve  was 
highly  exhausted  by  means  of  a  Gaede  pump,  followed  by  charcoal 
and  liquid  air,  and  was  subjected  to  the  usual  baking  process  to 
remove  gases  from  the  glass,  whilst  the  anode  was  raised  to  a  bright 
red  heat  by  electron  bombardment  to  get  rid  of  occluded  gases. 
In  order  to  avoid  blackening  the  bulb  the  electrodes  were  surrounded 
by  a  loose  inner  glass  tube,  subsequently  slipped  aside. 

The  filament  formed  one  arm  of  a  Wheatstone  bridge.  Its 
resistance  could  thus  be  measured  when  there  was  no  electron 
emission,  and  again  when  emission  was  occurring.  The  resistance 
was  found  to  increase  when  emission  took  place,  thus  indicating  a 
rise  of  average  filament  temperature. 

In  Fig.  1  are  shown  curves  of  temperature  distribution,  that 
marked  j=0  being  obtained  when  no  emission  takes  place,  while 
1  =  160  m.a.  corresponds  to  maximum  saturation.  There  is  evident 
increasing  assymmetry  with  increased  electron  emission  current, 
to  which  increase  in  maximum  filament  temperature  appears  to  be 


2  600 

K 


2  550 


Z500 


«J  2  450 


& 


4-! 


2350 


S  2300 
2250° 


2200 


2150 


2100 


i=i6 
fi'70r 

2-% 

5ma7^ 

^ 

^% 

i 

/  ^■ 

^ 

\ 

V 

\ 

If 

\ 

f 

\ 

i 

\ 

1 

1 

3-5 


Fig.  1. 


O         0-5       1-0       1-5       2-0       2-5        3-0 
Distance  along  filament  (cm.) 

-Distribution  of  Tempbratctre  along  an  Emitting  Filament. 


roughly  proportional.  By  the  aid  of  the  curves  presented  it  is 
calculated  that  the  emission  is  increased  by  35  per  cent,  when  the 
emission  current  is  about  11  per  cent,  of  the  filament  current. 

Dissipation  of  Energy  by  the  Anode. 

The  power  represented  by  the  product  of  the  anode  current  and 
the  anode  voltage  has  to  be  dissipated  by  the  anode,  and  its  tem- 
perature rises  until  the  rate  of  radiation  is  equal  to  the  power  sup- 
plied. Where  the  power  is  large,  as  in  a  transmitting  valve,  the 
temperature  of  the  anode  wQl  be  high,  unless  the  anode  has  a  very 
large  surface  area.  The  metal  most  commonly  employed  is  nickel, 
the  melting  point  of  which,  1  720°K.,  fixes  the  hmiting  temperature. 
It  is  important  to  know  the  number  of  watts  per  square  centimetre 
which  can  be  dissipated  by  a  nickel  anode,  without  undue  rise  of 
temperature.  Information  on  this  point  was  obtained  in  the 
preceding  experiments.  For  the  larger  emission  cun-ents  employed 
the  anode  was  raised  to  a  red  heat,  and  pyrometer  observations 
were  made  to  determine  its  temperature.  The  anode  surrent  and 
voltage  were  measured,  and  the  area  of  the  anode  was  known.  It 
was  therefore  possible  to  plot  a  curve  to  show  the  relaton  between 
the  temperature  and  the  watts  dissipated  per  square  centimetre  of 
anode  surface. 

It  is  very  difficult  to  obtain  accurate  observations  of  the  anode 
temperature  near  the  melting  point  of  nickel,  owing  to  the  rapid 


blackening  of  the  bulb  at  such  temperatures.  Also  a  nickel  anode 
does  not  radiate  as  a  perfectly  black  body,  so  that  pyrometer  tem- 
peratures require  correction.  A  rough  correction  was  made  by 
assuming  that  the  emissive  power  of  nickel  for  the'  wave-lengths 
transmitted  by  the  optical  pjTometer  is  the  same  as  that  of  tung- 
sten,   for    which    observations    are    available.     The    temperatures 
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recorded  in  Fig.  2  are  only  very  roughly  true  temperatures  on  the 
Kelvin  scale.  Nevertheless,  for  purposes  of  valve  design,  the  results 
are  useful  as  a  guide  to  the  power  which  a  nickel  anode  of  given 
size  is  capable  of  safely  dissipating. 


The   Theory   of   Relativity. 

The  lecture  delivered  by  Prof.  Albert  Einstein  at  King's  College, 
London,  on  "  The  Development  and  Present  Position  of  the  Theory 
of  Relativity  "  may  justly  be  termed  one  of  the  scientific  events 
of  the  year.  Lord  Haldane  occupied  the  chair,  and  there  was  a 
large  attendance  of  scientists  and  the  general  pubUc. 

Adapting  Theory  to  Facts. 

Prof.  Einstein,  who  spoke  in  German,  begun  by  expressing  his 
gratification  at  lecturing  in  the  capital  of  that  country  from  which 
the  most  important  and  fundamental  ideas  of  theoretical  physics 
had  spread  throughout  the  world — the  theories  of  motion  and 
gravitation  of  Xewton  and  of  the  electro-magnetic  field  on  which 
Faraday  and  Maxwell  had  built  up  the  theories  of'modem  physics. 
It  might  well  be  said  that  the  theory  of  relativity  formed  the  finishing 
stone  of  the  elaborate  edifice  of  Maxwell  and  Lorentz  by  endeavouring 
to  apply  the  physics  of  "  fields  "  to  all  physical  phenomena,  including 
the  phenomena  of  gravitation. 

The  theory  of  relativity  was  not  of  any  speculative  origin,  but 
arose  solely  from  the  endeavour  to  adapt  the  theory  of  physics 
observed  to  facts.  It  must  not  be  considered  as  an  arbitrary  act, 
but  rather  as  the  result  of  the  observations  of  facts,  that  the  con- 
ceptions of  space,  time,  and  motion,  hitherto  held  as  fundamental, 
had  now  been  abandoned. 

Two  main  factors  have  led  modern  science  to  regard  time  as  a 
relative  conception  in  so  far  as  each  inertial  system  had  to  be  coupled 
%vith  its  own  peculiar  time  :  the  law  of  constancy  of  the  velocity 
of  light  in  vacuo  sanctioned  by  the  develoi^ment  of  the  sciences  of 
elect ro-djTiamics  and  optics,  and  in  connection  therewith  the  equiva- 
lence of  all  inertial  systems  (special  principle  of  relativity)  as  clearly 
shown  by  Michelsen's  famous  experiment.  In  developing  this  idea 
it  appeared  that  hitherto  the  intercomiection  between  direct  events 
on  the  one  hand,  and  the  space  co-ordinates  and  time  on  the  other, 
had  not  been  thought  out  with  the  necessary  accuracy. 

The  Special  Theory  of  Relativity. 
The  theory  of  relativity  endeavours  to  define  more  concisely  the 
relationship  between  general  scientific  conceptions  and  facts  experi- 
enced. In  the  realm  of  the  special  theory  of  relativity  the  space 
co-ordinates  and  time  are  still  of  an  absolute  nature  in  so  far  as  they 
appear  to  be  measurable  by  rigid  bodies,  and  by  clocks.  They  are, 
however,  relative  in  so  far  as  they  are  dependent  upon  the  motion 
pecuUar  to  the  inertial  system  that  happens  to  have  been  chosen. 
According  to  the  special  theory  of  relati^-ity  the  four  dimensional 
continuum,  formed  by  the  amalgamation  of  time  and  space,  retains 
that  absolute  character  which,  according  to  the  previous  theories, 
was  attributed  to  space  as  well  as  to  time,  each  individually.     The 
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interpretation  of  the  spatial  co-ordinates  and  of  time  as  the  resul' 
of  measurements  then  leads  to  the  followinf;  conchisions  :  motion 
(relative  to  the  system  of  co-ordinates)  irithienccs  the  sliape  of  bodies 
and  tlie  worUinc  of  clocks  ;  enorcry  and  inertia!  mass  arc  equivalent. 

The  General  Theuhv. 

The  general  theory  of  relativity  owes  its  origin  primarily  to  the 
experimental  fact  of  the  numerical  equivalence  of  the  inertial  and 
gravitational  mass  of  a  body  ;  a  fundamental  fact  for  which  the 
classical  science  of  mechanics  otTcrcd  no  interpretation.  Such  an 
interpretation  is  arrived  at  by  extendin;^  the  application  of  the 
principle  of  relativity  to  systems  of  co-ordinates  accelerated  with 
reference  to  one  another.  'J"hc  introduction  of  systems  of  co- 
ordinates accelerated  with  reference  to  inertial  systems  causes  the 
appearance  of  gravitational  fields  relative  to  the  systems  of  co- 
ordinates. That  is  how  the  general  theory  of  relativity,  based  on 
the  equahtv  of  inertia  and  gravity,  ofTci's  a  theory  of  the  gravitational 
field. 

The  FAiLruE  op  Euclidean  Geometry. 

Xow  that  systems  of  co-ordinates,  accelerated  with  reference  to 
one  another,  have  been  introduced  as  equivalent  systems  of  co- 
ordinates, based  on  the  identity  of  inertia  and  gra\4ty,  it  follows 
that  the  laws  governing  the  position  of  rigid  bodies  in  the  presence 
of  gravitational  fields  do  not  conform  to  the  rules  of  the  Euclidean 
geometry.  The  results  as  regards  the  working  of  clocks  is  analogous. 
These  conclusions  lead  to  the  necessity  of  once  more  generalising 
the  theories  of  space  and  time,  because  it  is  no  longer  possible 
directly  to  interpret  the  co-ordinates  of  space  and  time  by  measure- 
ments with  measuring  rods  and  clocks.  This  generalisation  of 
metrics,  which  in  the  sphere  of  pure  mathematics  dates  back  to 
Gauss  and  Rieraanii,  is  based  largely  on  the  fact  that  the  metrics 
of  the  special  theory  of  relati\'ity  may  be  considered  to  apply  in 
certain  cases  also  to  the  general  theory  of  relativity.  In 
consequence,  the  co-ordinate  system  of  space  and  time  is  no  longer 
a  reality  in  itself.  Only  by  connecting  the  space  and  time  co- 
ordinates with  those  mathematical  figures  which  define  the 
gravitational  field  can  the  objects  which  may  be  measured  by 
measuring  rods  and  by  clocks  be  determined. 

Xewtom's  "  Absolute  Space  "  Unsatisfactory. 

The  idea  of  the  general  theory  of  relativity  has  yet  another  basis. 
As  Ernst  Mach  has  already  emphasised,  the  Kewtonian  theory  of 
motion  is  unsatisfactory  in  the  following  point  : — If  motion  is 
regarded  not  from  the  casual  but  from  the  purely  descriptive  point 
of  view  it  will  be  found  that  there  exists  a  relative  motion  of  bodies 
with  reference  to  each  other.  But  the  conception  of  relative  motion 
does  not  of  itself  suffice  to  formulate  the  factor  of  acceleration  to  be 
found  in  Xewton's  equations  of  motion.  Newton  was  forced  to 
introduce  a  fictitious  physical  space  with  reference  to  which  an 
acceleration  was  supposed  to  exist.  This  conception  of  absolute 
space  introduced  bj'  Xcwton  ad  hoc  is  unsatisfactory,  although  it  is 
logically  correct.  Mach,  therefore,  endeavoured  so  to  alter  the 
mechanical  equations  that  the  inertia  of  bodies  is  attributed  to  their 
relative  motion  with  reference  not  to  absolute  space  but  with 
reference  to  the  sum  total  of  all  other  measurable  bodies.  Mach 
was  bound  to  fail,  considering  the  state  of  knowledge  at  his  time.  But 
it  is  quite  reasonable  to  put  the  problem  as  he  did.  In  view  of  the 
general  theory-  of  relativity  this  fine  of  thought  comes  more  and 
more  to  the  fore,  because  according  to  the  theory  of  relativity  the 
physical  properties  of  space  arc  inlluenced  by  matter. 

The  general  theory  of  relativity  could  only  solve  this  problem 
satisfactorily  V)y  rcsiarding  the  univerae  as  spatially  finite  and 
closed.  The  mathematical  results  of  the  theory  of  relati\-ity  forced 
scientists  to  tliis  view,  if  they  a-ssumed  that  the  average  density  of 
matter  within  the  universe  was  of  finite,  if  ever  so  small  a  value. 


Reviews. 


Telephones   in    Vienna. 

According  to  the  Vienna  correspondent  of  '"  The  Times,"  the  teleiihonc 
system  in  that  city  possesses  all  the  qualities  necessary  to  send  its 
subscribers  into  an  early  grave.  The  Vice-President  of  the  Association 
of  Telephone  Subscribers  considers  this  is  due  to  poor  discipline,  the 
need  of  a  firm  directing  hand  and  lack  of  fluids.  The  suggested  remedy 
is  a  private  telephone  company,  and  if  the  demands  of  the  subscribers 
are  not  met  by  July  1  a  strike  will  be  proclaimed.  In  Vienna,  as  in 
London,  one  of  these  remedies  may  be  regarded  as  an  ideal  and  the 
other  as  likely  to  be  entirely  without  eifect  so  long  as  the  State  holds 
the  monopoly.  It  will  be  interesting  to  see  whether  the  attempt  to 
break  this  monopoly  by  the  introduction  of  private  ownership  is  any 
more  successful  in  Vienna  than  it  has  been  in  this  countrj-. 


the  Electrical  Handling  of  Materials.    \'ol.  II., Structural  Work. 

Ilv  II.  11.  liM.ii  ..iiT.jN.      (I>..ndr.ri:    Hi'im  Brothers.)     Pp.  xn-i-292. 
2is. 

As  in  volume  one,  covering  electrical  equipment,  so  in  this 
the  second  volume  comprising  structural  work  and  mechanical 
equipment,  tiic  same  high  quality  of  style  and  clearness  of 
general  arrangement  of  the  various  sections  is  maintained. 
It  is  evident  that  the  author  has  set  himself  the  task  o£  dealing 
with  the  electrical  handling  of  materials  in  a  more  compre- 
hensive manner  than  has  ever  before  been  attempted  ;  and  it 
is  also  now  a])parent,  as  we  would  have  expected  from  the 
excellence  of  the  author's  jirevious  works,  that  he  is  succeeding 
in  accomplishing  his  ambition  in  a  manner  well  in  keeping 
with  what  is  possibly,  at  the  present  moment,  the  most  im- 
portant brancii  of  electrical  and  mechanical  engineering. 

The  volume  under  review  contains  18  chapters  :  Structural 
steel  work  and  formulaB  diagrams  and  tables  for  the  calculation 
of  cranes  are  comjirised  in  tlie, first  three  chapters,  extending 
to  about  one-third  of  the  volume,  which  is  not  excessive, 
taking  into  account  the  importance  of  the  section.  This 
portion  of  the  book  is  well  worth  the  purchase  price  alone,  as 
it  deals  with  calculation  of  the  structural  work  of  cranes,  or 
anything  which  can  be  classed  as  such,  for  instance,  runways, 
gantries,  bogies,  carriages  and  trucks,  and  also  contains  a 
section  devoted  to  specifications  modelled  on  standard  up- 
to-date  practice.  The  other  sections  deal  fully  with  spur 
gearing,  worm  gearing,  gear  arrangements,  variable  speed 
transmission  gears,  transmission  chains,  axles,  shafts  and 
couplings,  transmission  screws,  bearing  and  axle  boxes,  lifting 
ropes,  lifting  chains,  hooks,  lifting  tongs  and  blocks,  winding 
drums,  trucks,  wheels,  brake  and  brake  gear,  and  grabs.  The 
type  is  clear  and  the  illustrations  are  of  fine  quality,  and  it 
should  be  pointed  out  that  most  of  the  latter  have  never  before 
been  published. 

In  reviewing  a  work  written  by  a  recognised  authority,  as 
the  author  is,  it  is  only  permissible  to  indulge  in  a  few  com- 
ments on  sections  or  points  which  appear  to  require  further 
treatment  or  apparent  correction.  While,  therefore,  con- 
gratulating the  author  on  the  continued  excellence  of  his 
production,  we  take  the  opportunity  to  make  the  following 
short  criticism  :  The  author  refers  to  the  Maag  system  in  his 
chapter  on  spur  gearing,  but  refrains  from  much  comment  on 
the  advantages  claimed  for  this  system.  It  appears  prema- 
ture to  pronounce  a  verdict  in  favour  of  this  system  until  we 
have  actually  witnessed  a  test  of  gears  cut  on  the  system, 
applied  to  a  reversing  mechanism  working  under  widely  vary- 
ing load  and  varying  speed  conditions,  but  at  the  same  time 
we  would  have  welcomed  evidence  or  a  definite  expression  of 
opinion  from  the  author  as  to  the  superiority  of  gears  pro- 
duced by  the  system  over  herringbone  type  gearing,  as  used 
at  present  for  all  high-class  work. 

In  the  comprehensive  chapter  on  worm  gear  no  mention  is 
made  of  the  rather  important  condition  which  arises  in  cases 
when  the  drive  is  used  for  a  mechanism  which  has  to  start  a 
sispended  load — a  rather  common  feature  in  machines  used 
for  the  handling  of  materials.  We  refer  to  the  momentary 
high  initial  static  torque  required  to  put  the  mechanism  into 
motion  after  it  has  been  standing  still  with  the  load  suspended, 
and  held  by  means  of  the  worm  shaft  brake.  The  cause  of 
this  trouble  is.  of  course,  the  rise  in  value  of  the  co-efFicient  of 
friction  at  the  point  or  i)oints  of  contact  of  the  worm  and  wheel. 
This  circumstance  should  be  carefully  looked  after  in  the  de- 
sign of  hoisting  apparatus.  A  high  efficiency  in  the  gear 
during  running  is  not  the  only  consideration  in  designing 
worm  drives  for  such  mechanisms. 

When  dealing  with  couplings  we  ob-serve  that  the  author 
recommends  flexible  band  couplings  in  cases  where  there  is 
likely  to  be  faultv  alignment  of  the  shafts.  The  reviewer 
does"  not  considerthat  the  use  of  such  couplings  should  be 
encouraged  in  any  way  for  the  purpose  of  compensating  for 
the  want  of  alignnient.     Perfect  alignment  is  a  necessity,  as 
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is  rigidity  of  support  for  the  motor  and  pinion  bearings.  If 
perfect  alignment  is  not  present  flexible  couplings  give  great 
trouble  tbrougb  wear  of  tbeir  more  or  less  flexible  parts. 
Correctly  speaking  flexible  couplings  for  heavy  work  should 
be  looked  upon  as  acting  with  shafts  perfectly  aligned,  purely 
as  shock  absorbers.  Band  type  flexible  couplings  on  the  fre- 
quent reversal  of  torque  rapidly  become  slack  when  excessive 
wear  takes  place  with  ultimate  breakage.  We  agree  with  the 
author  in  his  expressed  preference  for  drums  built  of  mild 
steel  as  opposed  to  cast-iron,  and  he  might  have  added  that  a 
very  considerable  saving  in  energy  when  accelerating  is  not 
the  least  advantage  of  the  adoption  of  the  lighter  but  more 
reliable  material. 

When  dealing  with  the  subject  of  brakes  we  are  of  opinion 
that  the  author  should  have  included  a  more  extended  de- 
scription of  electric  winder  brakes,  both  pneumatic  and 
hydraulic,  as  these  are,  jierhaps,  the  most  interesting  form  of 
brake  which  fall  within  the  subject  matter  of  the  book.  MTien 
mentioning  shoe  brakes,  block  brakes  or  post  brakes,  we 
observe  that  no  mention  is  made  of  the  fact  that  if  the  fulcrum 
pins  are  not  arranged  on  lines  tangent  to  the  point  of  contact 
of  the  drum  with  the  centre  of  the  shoes,  unequal  wear  of  one 
or  other  of  blocks  occurs,  when  the  rotation  of  the  machines 
during  braking  is  in  one  direction  only.  This  is,  of  course, 
made  clear  by  examining  the  formulae  given  on  page  258. 

But  in  passing  above  comments  we  would  also  point  out  that 
the  work  is  one  which  should  be  studied,  not  criticised.  Ko 
engineer  can  afford  to  be  without  these  volumes,  as  they  form 
almost  the  only  work  which  deals  really  and  effectively  with 
the  subject  from  a  to  z.  The  increase  in  manufacturing  costs 
of  any  commodity  which,  of  course,  include  handling,  can  only 
be  kept  below  the  limit  of  competitive  cost  by  the  exclusion, 
to  as  great  an  extent  as  possible,  of  all  forms  of  manual  labour. 
The  engineer  must,  therefore,  in  order  to  exist  at  all,  strain 
his  inventive  power  to  the  utmost  to  create  new  methods  or 
perfect  existing  labour-saving  mechanism.  He  will  find  in 
this  complete  book  a  necessity  in  setting  about  that  task. 

Chas.  E.  Raeburn. 

Modern  Hig'h-speed  Influence  Machines.  By  V.  E.  Johnson,  M.A. 

(E.  &  F.  N.  Spon.)  Pp.  Tiii.-fl78.  14s.  net. 
This  is  a  book  which  could  be  reduced  in  size  by  at  least 
50  per  cent,  with  advantage.  The  author's  style  is  apt  to  be 
diffuse  ;  and  a  more  critical  selection  of  his  matter  would  have 
eliminated  a  good  many  prolix  accounts  of  experiments  of  a 
somewhat  rudimentary  type  and  a  certain  amount  of  ingeniious 
and  laboured  arithmetic.  Wehope  too  that  at  thefi.rst  oppor- 
tunity the  author  will  delete  such  sentences  as  the  following 
(p.  247) :- 

After  playing  about  with  this  piece  of  apparatus  for  some  half-hour 
or  so,  I  decided  to  abandon  it  as  useless  ;  the  sparks  varied  in  both  length, 
volume  and  rate,  and  the  entire  idea  gaye  me  the  impression  of  working 
"  just  anyhow." 

The  value  of  publishing  information  in  the  following  form 
may  be  questioned  : — 

Experiment  X.  After  a  series  of  experiments  had  been  carried  out, 
it  was  noticed  that  one  of  the  connections.  .  .  .  had  fallen  o£E. 

and  further  on  : — 

This  result  was  in  some  ways  so  startling  that  the  writer  promptly 
put  the  machines  away,  and,  it  being  very  late,  went  straightway  to  bed. 

Experiment  XVIII the  writer  knew  quite  well  that  a  dielectric 

disc  can  be  influenced  from  or  on  (whichever  may  be  the  really  correct 
term)  both  sides  with  considerable  advantage. 

A  whole  Lt  brief  chapter  is  devoted  to  demonstrating  that  a 
transformer  can  be  used  for  "  stepping  down  "  as  well  as  for 
"  stepping  up,"  the  author  concluding  that  "  We  hear  so  much 
about  the  latter  that  we  are  apt  to  forget  the  former." 

The  book  is  almost  wholly  descriptive  in  character  and 
contamsa  good  deal  of  miscellaneous  information.  About  a 
third  relates  to  the  evolution  of  the  influence  machine  as  we 
know  it  to-day,  and  this  is  the  best  part  of  the  book.  The 
author's  experiments  purport  to  have  led  to  a  more  efficient 
type  of  electrostatic  generator,  but  which,  we  gather,  is  still 
in  the  experimental  stage.  G.  W.  C.  Kaye. 


Shorter    Notices. 

Electric  Bells,  Alarms  and  Signalling  Systems.  By  H.G.White 

(London  :  S.  Rentell  &  Company.  Ltd.)  Pp.  113.  3s.  6d.  net. 
This  is  a  second  edition  of  a  very  useful  little  book. '  Its  contents 
are  rather  more  extended  than  its  title  would  indicate,  for  in  addition 
to  dealing  very  fully  with  bells  it  contains  a  good  deal  of  information 
on  mine  signalling  apparatus,  and  a  full  discussion  of  the  various 
ship  signaUing  systems  now  in  use.  Adequate  space  is  given  to  the 
important  question  of  faults,  and  mechanicaOy-operated  systems  of 
signalling  are  also  dealt  with.  The  diagiams,  printing  and  general 
get  up  of  the  book  are  better  than  is  usual  in  many  of  the  cheaper 
post-war  productions,  and  Mr.  ^^'hite's  well-known  connection  with 
this  side  of  electrical  engineering  practice  should  ensure  the  book 
receiving  the  attention  it  undoubtedly  deserves. 

Coal    in    Great    Britain.      By  Waloot  Gibson.   D.Sc,  F.G.S. 
(London  :   Edward  Arnold.)     Pp.  vii.-|-311.     21s.  net. 

Electrical  engineers  are  go  used  to  considering  coal  from  the 
financial  and  thermal  points  of  view  that  a  book  on  the  geological 
aspect  of  the  question,  thro-ning  as  it  does  a  new  light  on  this  very 
vexed  subject,  should  be  welcome  from  its  very  novelty.  Mi\  Walcot 
Gibson's  work  is  amply  designed  to  fulfil  an  object  of  this  kind. 
It  is  primarily  intended  to  supply  mining  engineers  ■ndth  a  concise 
account  of  the  more  important  facts  relating  to  the  geology  of  coal 
generally  aitd  to  the  position,  structure  and  resources  of  the  coal 
fields  of  Great  Britain  in  particular.  It  can  be  recommended  to 
those  who  desire  to  go  more  closely  into  what  must  be  for  engineere 
a  little  known  branch  of  a  very  burning  question. 

Lubricating  and  Allied  Oils.  By  E.  A.  Evaks,  F.C.S.  (London  : 
Chapman  &  Hall).  Pp.  xv-f  128.  9s.6d.net. 
This  book  has  been  written  to  help  the  non-specialist  to  compile 
such  specifications  as  may  be  necessary  to  enable  him  to  purchase 
lubricating  oO.  In  accordance  with  this  policy  it  consists  essentially 
of  details  of  the  tests  commonly  used  in  testing  lubrication,  and  is 
therefore  worth  adding  to  the  library  as  a  work  of  reference.  The 
get  up  is  good,  the  print  being  large  and  the  diagrams  clear,  but  the 
price  is  certainly  high  for  so  small  a  book. 


Correspondence. 


"CONDUIT    MANIA." 

TO   THE   EDITOR   OF  THE   ELECTRICIAN 

Sir  :  May  I  suggest  that  the  article  in  your  issue  of  June  3rd 
on  "  Conduit  Mania,"  by  Electrocynic,  merits  consideration, 
and  I  should  like  to  see  further  discussion  on  the  matter  in 
The  Electrician. 

It  is  obvious  that  the  success  or  failure  of  any  system  of 
wiring  must  finally  depend  on  the  work  being  well  done,  and 
also  quite  as  mucli  on  the  care  and  skill  with  which  the  installa- 
tion is  planned  in  the  first  instance.  Screwed  conduit  offers 
so  many  opportunities  for  bad  workmanship  and  erection, 
while  the  constant  danger  of  abraided  wires  cannot  be  con- 
sidered too  seriously.  Furthermore  "  conduit  "  introduces 
the  risk  of  moisture  from  condensation. 

A  twin  lead  system  approaches  very  nearly  to  the  ideal,  if 
proper  care  is  taken  in  seeing  that  all  exposed  places  are  pro- 
tected with  a  light  steel  or  wood  casing.  Well-insulated 
conductors  are  in  this  case  properly  contained  in  a  damp-proof 
case  and  all  fear  of  abrasion  is  avoided.  In  the  case  of  work 
carried  out  after  the  completion  of  a  building  there  can  be  no 
comparison  between  the  amount  of  cutting  away  and  general 
knocking  about  that  is  entailed  ;  and  indeed  any  want  of 
skill  in  carrying  out  conduit  work  emphasises  this  point. 

If  a  Job  is  properly  supervised  it  is  easy  to  see  that  the 
bonding  of  a  lead  system  is  perfect,  and  moreover  it  is  always 
open  to  a  very  simple  electrical  test.  On  the  other  hand,  an 
abraided  conductor  need  not  necessarily  be  in  contact  with 
the  conduit  at  the  time  when  an  insulation  test  to  earth  is  made 
(supposing  that  this  is  always  done).  It  seems  to  me  that  the 
mechanical  protection  offered  by  conduit  should  be  considered 
under  two  distinct  heads,  namely,  that  of  fire  risk,  and  risk 
of  exjjense  in  upkeep  from  wilful  or  careless  damage. 

So  long  as  insurance  companies  are  content  with  a  type  of 
fuse  that  can  be  replaced  by  a  fuse  wire  of  any  size  to  say 
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nothing  of  the  proverbial  "  ginger  beer  bottle  wire,'"  the  fire 
risk  is  a,  real  cue.  Could  not  this  be  avoided  by  insisting 
on  properly  designed  cartridge  fuses  ?  The  hollnvv  wooden 
floors  of  most  buildings  give  great  facility  for  stowing  wires, 
but  in  the  modern  monolithic  floors  of  concrete  buildings 
matters  are  quite  diflereut.  The  exposed  reinforced  beams 
of  such  a  building  add  greatly  to  the  ditliculty  of  fixing  conduit 
and  to  the  number  of  elbows  and  amount  of  screwing  required. 
On  the  other  hantl  a  lead  system  suffers  owing  to  the  difficulty 
of  nailing  saddles  to  hanl  plaster  over  breeze  concrete.  If  the 
lead  is  laid  on  top  of  a  wood  batten  previously  fixed  to  the  walls 
and  ceiling  one  is  coming  very  near  to  using  lead-covered  cable 
in  wood  casing.  Is  not  the  ease  of  nailing  casing  to  a  wall  a 
plea  for  a  more  general  return  to  that  system,  perhaps  in  a 
slightly  modified  and  improved  form  ? 

Perhaps  some  of  our  leading  manufacturers  would  find  it 
worth  their  while  to  put  their  ingenuity  into  bringing  wood 
casing  and  its  accessories  to  the  same  perfection  that  they  have 
brought  the  lead  and  conduit  systems.  This,  combined  with 
the  co-operation  of  architects  in  making  provision  for  the 
wiring,  might  easily  lead  to  great  improvements  in  existing 
methods. — I  am,  &c., 

Cambridge,   June  13th.  E.   B.   Moullin. 


Sir; 


ENGINEERS'    CLUB. 

TO  THE   EDITOR   OF  THE   ELECTRICIAN. 

Allow  me  to  make  a  correction  in  your  report  of  the 


Engineers"  Club  meeting  on  the  2nd  June.  I  said  that  "  in 
less  than  four  weeks  " — not  months  as  stated  in  your  re])ort^ — 
'■  the  apjtlicatious  for  membership  had  risen  from  1  197  to 
1  G65."  The  first  application  was  received  on  the  14th  March 
and  to-day  (10th  June)  they  total  1  754. — I  am,  &c., 
London,  E.L.Hill, 

June  10th.  Hon.  Secretary. 


The  Directive   System  of   Street 
Lighting. 

Hitherto  street  lighting  lanterns  have  been  designed  to  distribute 
liglit  downwards  so  that  each  unit  illuuilnaU'd  a  tircular  area.  The 
disadvantages  attendant  on  the  use  of  such  methods  have  been  overcome 
in  the  directive  system  patented  by  Mr.  Hadyn  T.  Harrison  and  em- 
ployed in  lanterns  recently  placed  on  the  market  by  the  General 
Electric  Company.  This  system  allows  nearly  all  the  luminous  energy 
of  the  light  source  to  be  used  for  illuminating  a  long  and  narrow  area 
represented  by  a  street,  with  a  result  that  the  maximum  iUumiuation  of 
the  street  is  increased  by  some  10  to  20  times,  depending  on  its  widthj 
The  cost  both  for  electrical  energy  and  maintenance  is  reduced  and  the 
illumination  obtainable  from  existing  installations  can  thus  be  improved. 
The  light  distribution  mechanism  of  these  lanterns  comprises  two  parts, 
the  more  interesting  of  which  is  a  specially  designed  reflector  which 
collects  the  upper  hemispherical  distribution  and  directs  it  on  to  two 
plane  mirrors  arranged  radially  from  the  light  source  at  such  angles  as 
will  produce  powerful  illumination  up  and  do^vn  the  street.  Adjust- 
ments of  the  angles  of  the  plam  mirrors  can  be  made  to  allow  for  different 
distances  between  the  lamps  and  to  suit  the  various  widths  of  the  street. 

We  understand  that  by  the  courtesy  of  Mr.  Spurrell,  the  borough 
surveyor  of  Holbom,  and  the  Metropohtan  Electric  Supply  Companj-, 
one  or  two  of  these  lanterns  are  to  be  displayed  on  lamp  posts  in  Holbom 
immediately  east  of  Kingsway.  The  attention  of  members  of  the 
Listitution  of  Munici])al  and  County  Engineers,  whose  meeting  is  being 
held  this  week  in  London,  will  be  called  to  them,  and  it  is  ho[)ed  that  the 
display  may  be  continued  until  after  the  annual  general  meeting  of  the 
I.JI.E.A.  in  London  at  the  end  of  July. 


Mr.  Ernest  Benn's  American  Tour. 


Mr.  Ernest  .J.  P.  Benn,  managing  director  of  Messrs.  Benn  Brothers, 
Ltd.,  who  left  England  on  April  23,  accompanied  by  Mr.  Frank  H. 
Elliott,  another  director,  for  a  visit  to  the  United  States,  arrived  back 
in  Liverpool  on  Tuesday  last.  On  his  return  to  the  office  on  Wednesday, 
Mr.  Benn  found  awaiting  him  in  the  board  room  a  presentation  from  the 
staff,  consisting  of  a  handsome  leather  att.aehe  ca.se,  with  an  inscribed. 
silver  plate  inside,  and  a  gold-mounted  Waterman  pen.  also  inscribed 
Accompanying  the  presents  was  an  unsigned  card  in  the  following 
terms :— "  To  Jlr.  Benn.  The  ?taff  of  Benn  Brothers,  Ltd.,  ask  your 
acceptance  of  the  accompanj-ing  attache  case  and  foimtain  pen  as  a 
very  simple  but  sincere  expression  of  welcome  on  your  return  home." 


Engineerinji  Conference. 

The  full  programme  of  the  Engineering  Conference,  which  is  to  be 
lield  under  the  auspices  of  the  Institution  of  Ci\-il  Engineers  on 
Wednesday,  Tliuisday  and  Friday,  June  29  and  30  and  July  1,  has 
now  been  i8sue<l.  The  Conference  will  be  preceded  by  the  27th 
James  Forrest  Lectvu-e,  which  will  be.  delivered  by  Sii'  George  T. 
Beilby,  F.P..S.,  on  "  Fuel  Prol)lems  of  the  Future"  at  the  Insti- 
tution at  !>  p.m.  on  'Tuesday,  June  28. 

On  Wednesday,  Ju7ie  2y,at  10  a.m., the  President  of  the  Institution 
of  Civil  Engineers,  Mr.  John  A.  Brodie,  will  op-n  the  Conference 
and  will  welcome  delegates  from  tlie  American  engineering  societifs, 
who  will  thereafter  convey  a  message  of  goodwill  from  American  to 
Biitish  engineers  and  will  present  the  John  Fritz  Medal  awarded  to 
Sir  R.  A.  Hadfield,  Bart. 

The  Conference  is  organised  into  seven  sections  dealing  respec- 
tively with  railways,  roads,  biidges  and  tunnels,  W'ith  harbours, 
docks,  rivers  and  canals,  with  machinery,  with  mining  and  metallur- 
gical processes,  with  shipbuilding,  with  water  works,  sewerage  and 
gas  worlts,  and  with  electricity  works  and  power  transmission.  Of 
this  last  section  Sir  John  Snell  i,s  the  Chairman  and  Mr.  L.  B. 
Atkinson,  Mr.  Roger  T.  Smith,  Mi-.  C.  P.  Sparks  and  Jlr.  C.  H. 
Wordinghaiii  Vice-Chairmen,  with  Mr.  H.  R.  J.  Burstall,  Col.  F. 
A.  Cortez-L<.'igh  and  Mr.  T.  C.  Ekin  as  Hon.  Secretaries. 

Subjects  for  Discussion. 

The  following  are  among  the  subjects  which  will  then  be  discussed 
at  the  Conference  :  "  The  Development  of  Cranage  Facilities  for 
Discharging  Vessels  of  the  Largest  Size,"  introduced  by  Mr.  H.  J. 
Deane  ;  "  Comparison  between  Reciprocating  Pumping  Engines 
and  Turbo-Driven  Centrifugal  Pumps,"  introduced  by  Mr.  H. 
Lupton  ;  "  Exhaust  Steam :  Its  Emploj-ment  for  Power, 
Heating,  &c.,"  introduced  by  Jlr.  E.  R.  Dolby ;  "  Recent 
Developments  in  Coal  Cleaning  Processes,"  introduced  by  Mr.  R. 
Nelson  ;  "  The  Utihsation  of  Waste  Heat  in  Gas  W^orks,"  introduced 
by  Mr.  E.  G.  Stewart ;  and  "  Low  Power -Factor,"  introduced  by 
Mr.  R.  O.  Kapp.  At  9  p.m.  on  Wednesday  evening  a  series  of 
photographs  of  the  war  areas  in  Flanders  and  France  from  Zeebrugge 
to  Verdtm,  which  have  been  especially  taken  by  Sir  Alexander 
Kennedy,  F.R.S.,  wUI  be  shown  by  him  as  lantern  slides. 

On  Thursday  the  following  will  be  among  the  subjects  for 
discussion  :  "  The  Influence  of  the  Automatic  and  Semi-Automatic 
Machine  on  the  Skdl  and  Resourcefulness  of  the  Mechanic  and 
Operator,"  introduced  by  SIi-.  A.  H.  Hall ;  "  Mechanical  Appliances 
and  Labotir  in  Loading  and  Unloading  Ships'  Cargoes,"  introduced 
by  5Ii-.  A.  Musker  ;  and  "  Battery  Locomotives,"  introduced  by 
Mr.  J.  Dalziel. 

On  Friday,  July  1,  the  foUo^ving  will  be  among  the  subjects  for 
discussion  :  "  The  Mechanical  Advantages  of  Electric  Locomotives 
Compared  with  Steam,"  introduced  by  Sir  Vincent  Raven  ;  "  The 
Utihsation  of  Exhaust  Steam  in  Tmbines,"  introduced  by  Mr.  M. 
Deacon  ;  "  Steam  v.  Electric  Winding,"  introduced  by  Sir.  W.  C. 
Mountain  ;  "  Low- Voltage  Overhead  Distribution,"  introduced  by 
Mr.  B.  Welbourn  ;  and  "  Economic  Limits  of  Distribution  from 
Coal-Fired  Stations." 

Arrangements  have  also  been  made  for  visits  to  be  paid  to  a 
number  of  engineering  works,  including  the  National  Physical 
Laboratory,  the  Stoncbridge  Park  power  station  of  the  London 
and  North- Western  Railway,  the  Cliarlton  works  of  Messrs.  Siemens 
Bros.  &  Company,  the  Erith  works  of  Messrs.  Vickers,  Ltd.,  Lots- 
road  power  station  of  the  London  Electric  Railways,  and  the  Fuel 
Research  Station  at  East  Greenwich,  the  Erith  works  of 
Messrs.  Fraser  &  Chalmers,  the  W'imbledon  power  station  and  repair 
shops  of  the  London  &  South-Western  Railway  and  the  automatic 
and  trimk-Lne  telephone  exchanges  of  the  General  Post  Office. 


UntU  recently,  FrsANCE  rN  Relation  to  Industry  was  regarded  as 
synonymous  to  finesse  by  the  vast  mass  of  workers,  and,  without  doubt, 
is  one  of  the  contributori-  causes  of  the  unrest  prevailing.  It  was,  and 
still  is, one  of  the  wea linesses  in  industrial  progression, and  it  is  alittle 
aurjirising  that  eniployei-s  have  not  realised  long  ere  this  tliat  only 
through  the  medium  of  personally  interesting  themselves  in  the  educative 
intiucnces  at  work  will  the  erroneous  views  of  employees  beehmiuatcd. 
In  tlus  connection  it  is  inten'Sting  to  notice  the  continued  expansion 
of  the  work  of  the  Industrial  League  and  Council,  as  the  Leeds 
branch,  which  has  recently  become  the  autonomous  centre  for  Yorkshire, 
has  organised  for  the  week-end  a  big  conference  of  employers  and  em- 
jiloycd,  at  which  the  subject  for  consideration  will  be  the  vexed  question, 
"  Finance  in  Relation  to  Industrj'."  The  conference  is  to  be  held  at 
Marlborough  House,  Ilkley.  and  will  be  presided  over  by  Jlr.  C.  E. 
Warren  (ex-president,  Ineorjwrated  Leeds  Law  Society).  The  speakers 
wiU  include  Mr.  John  Murray,  M.P.,  Mr.  Graham  Ford,  Mr.  Vi'.  Crossley 
(Leeds  Trades  Covmcil),  Mr.  A.  Godfrey,  &c.  A  number  of  employers, 
managers,  foremen,  trade  union  officials,  shop  stewards  and  individual 
employees  are  attending 
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Press   Advertising  for   Electrical 
Engineers. 


^  This,  whether  we  like  it  or  not,  is  an  age  of  advertising,  and, 
whether  we  like  it  or  not,  it  follows  that  the  better  the  advertise- 
ment the  greater  the  good  it  does,  if  it  does  any  good  at  all.  Hence 
all  that  mass  of  the  high  art,  well-thought-out  typography  and  pun- 
gent appeal  which  are  features  of  present-day  advertising.  It  is, 
therefore,  necessary  that  electrical  engineers  should  not  lag  behind 
in  calling  the  attention  of  the  public  through  the  advertising  columns 
of  the  press  to  what  may  be  done  by  using  electricity  for  all  kinds 
of  purposes  and  in  indicating  how  electrical  apparatus  can  assist 
in  carrying  out  the  daily  round.  We  are  glad  to  find  that  the 
British  Electrical  Development  Association  is  alive  to  this 
need,  and  a  pamphlet  which  they  have  recently  issued  entitled 
"  Press  Advertising"  should  be  of  great  use  to  electricity  supply 
undertakings,  firms  and  contractors  who,  while  desirous  of  em- 


ploying press  advertising  to  develop  their  business,  are  not  in  a 
position  to  produce  their  own  copy  and  blocks. 

The  booklet  advances  some  trenchant  arguments  in  favour  of 
continuous  advertising,  points  out  the  advantages  of  seasonal  adver- 
tising, and  gives  a  number  of  most  useful  hints  on  Jireparing  the 
advertisement  under  the  sub-titles  of  the  headUnes  :  The  Illustra- 
tions, The  Copy  and  The  Lay  Out.  Some  tactful  remarks  on  dealing 
with  the  printer  are  appended,  but  in  our  opinion  the  most  useful  part 
of  the  publication  is  the  typical  advertisements  which  are  iUustrated. 
This  idea  of  pictorial  examples  is  further  developed  by  the  inclusion 
of  a  folder  containing  half-a-dozen  or  so  well-thought-out  advertise- 
ments. The  edges  of  these  are  perforated  so  that  they  can  be 
actually  used  after  the  addition  of  the  name  of  the  firm.  It  is 
hoped  that  all  those  in  the  electrical  industry  who  see  the  need  of 
advertising  their  wares  (and  they  should  be  many)  will  take  advan- 
tage of  the  useful  information  given  in  this  publication,  which,  along 
with  other  aids  to  business,  can  be  obtained  for  a  small  sum  from  the 
British  Electrical  Development  Association,  at  Hampden  House, 
Kingsway,   London. 


Electric   Housing    in    Glasgo^V'. 


The  Glasgow  Corporation  recently  decided — by  way  of  experi- 
ment— to  install  electrical  equipment  in  two  houses  of  a  semi- 
detached block  on  their  Riddrie  Housing  Scheme.  The  equipment 
jU  each  house  vrill  consist  of  an  electric  oven,  electric  cooker,  electric 


of  a  standard  semi-detached  block  consisting  of  two  houses  of  five 
rooms  each,  and  (Fig.  2)  a  photograph  of  a  similar  block,  which  will 
be  equipped  electrically  and  in  which  the  absence  of  the  gable  chim- 
ney heads  may  be  noted.  The  saving  in  building  construction  in 
the  latter  case  is  estimated  at  £80. 

Owing  to  the  restrictions  placed  upon  the  use  of  the  gas  supply, 
it   has   been    found   drsirable  to  displace  gas  cookers  by  electric 


i"iG.  1. — Standard    Semi-detached    Block-Riddeie. 
Fig.  3. — Electric  Cookers  Displacinq  Gas  Cookers  in  Famous 
Glasgow  Restaurant. 

wash  boiler,  electric  washing  machine,  while  the  rooms  will  be  heated 
by  means  of  electric  fires.  In  one  of  the  hoimes  the  hot  crater  supply 
will  be  provided  by  means  of  a  coal  fire  in  the  living  room,  and  in 
the  other,  water  will  be  heated  by  means  of  an  electric  calorifier  set 
fitted  to  a  storage  tank,  the  living  room  in  this  case  being  heated  by 
an  electric  fire.  The  purpose  of  the  experiment  is  to  (.btain  com- 
parative figures  of  the  actual  cost  of  energy  for  the  two  different 
types  of  installation.     We  reproduce  herewith  (Fig.  1)  a  photograph 


FiQ.  2. — Semi-detached  Block  for  Electric  Equipment  Riddrie. 

(Note  absence  of  gable  chimneys.) 
Fig.  4. — Advertising  An  Electric  Delivery  Van. 

cookers  in  the  two  National  Kitchens  in  Glasgow.  Actual  figures 
prove  electricity  to  be  as  cheap  as  gas  and  the  equipment  is  giving 
every  satisfaction.  A  number  of  restaurants  in  the  city  have  dis- 
carded their  gas  cooking  appliances  and  installed  electric  cookers.  The 
photograph  reproduced  (Fig.  3)  shows  an  electrical  equipment  which 
has  displaced  a  gas  outfit  in  a  famous  Glasgow  restaurant.  Fig.  4 
shows  how  one  of  the  electric  delivery  vans  of  the  Glasgow  Corpora- 
tion Electricity  Department  is  used  for  advertising  purposes. 
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The    London^  Electricity'lSchenies. 

On  Tuesday,  at  the  Institutioii  of  Klii  irical  Kngineera,  tlie  Electricity 
Commissioners  (Sir  John  F.  ('.  Sncll,  MAX)  K.,  Jlr.Harn' Booth,  O.B.E., 
Sir  Harry  Hawarcl,  .Mr.  \V.  W.  Latluc,  C.KE.,  M.I.(''.E.,  and  Mr.  A. 
Pago,  M.I.E.E.)  commenced  consideration  of  the  schemes  wliich  have 
been  submitted  for  the  reorganisation  of  electricity  supply  in  the  TjOndon 
Electricity  Supply  Area,  including  those  of  the  I^ondon  Comity  Council, 
the  Confei-ence  of  Local  Authorities  owning  Electricity  Undertakings  iti 
Gi'catt'r  I./Ondon,  the  London  Electricity  Joint  Committee  (1020),  Titil., 
an  independent  scheme  by  Poplar  Jiorough  Council  for  East  U)ndon,  and 
schemes  by  the  Great  Eastern  Pailway  and  the  L.B.  and  S.t!.  Railway 
Companies  for  supplying  their  own  requirements  and  for  other  jnirposcs. 
Particulai's  of  the  various  schemes  were  uiven  in  our  issue  of  Ma\'  l!7. 
After  the  Comniissionei-s  had  been  weU'-onicd  by  Mi\  LI.  B.  Atkinson 
(President  of  the  Institution),  he  said  the  area  to  be  dealt  with  was  more 
important  than  those  previously  dealt  with  by  the  Commissionera,  and 
that  tlii^  Institution  Ix'lievcd  that  the  inc(uirv  would  prove  to  bo  historic 
and  that  it  might  have  a  delhiite  bearing  upon  the  question  whether 
IiOndon  would  advance  as  a  gn'at  city  or  whether  it  would  decline. 

Sir  JouN  SNKi.t.  asked  that  the  inquiry  miglit  be  kept  as  far  as  po.oaible 
to  matters  of  principle,  and  that  overlapping  of  evidence  might  be  avoided. 
The  schemes  would  be  taken  in  the  order  in  which  they  are  set  out  above. 
It  will]  bo  rcmembeixjd  that  the  Commissioners  postjioned  their 
decisions  upon  the  County  of  London  Company's  proposal  to  build  a 
station  at  Barking  and  that  of  the  West  Kent  Electric  Company  to  build 
a  station  at  Erith  until  after  the  present  inquirj'. 

Position  op  L.C.C. 

Mr.  Craio  Henderson,  who  appeai-ed  for  the  London  County 
Council,  said  he  wanted  to  make  clear  the  Council's  attitude.  His  position 
was  not  that  of  a  counsel  before  a  Parliamentary  Committee  dealing  witli 
other  parties  as  opponents.  The  Council  regarded  it  as  their  duty  to 
come  to  the  assistance  of  the  Commissioners  in  dealing  with  the  difficult 
task  of  drawing  up  the  best  scheme  for  the  area  they  had  delimited.  The 
intorest  the  Council  had  taken  in  electricity  supply  and  electricity 
legislation  in  the  past  would  be  remembered  by  the  Commissioners,  and 
when  the  .\ct  of  I'JIU  was  introduced  as  a  Bill  the  Council  set  out  to 
support  the  Bill,  and  see  what  they  could  do  towards  drawing  up  the 
kind  of  scheme  which  would  be  suitable  for  the  area.  Before  the  Bill 
became  an  Act  they  had  entered  into  communications  with  the  companies 
and  local  authorities  on  the  subject.  Nine  of  the  companies  had  been 
trying  to  solve  one  part  of  the  problem,  at  any  rate — the  teclmical 
side — and  a  report  on  the  technical  scheme  had  been  drawn  up  by 
four  engineers,  Sir  Alex.  Kenned_v,  Mr.  Partridge,  Mr.  Rider  and  Mr. 
Wordingham,  on  behalf  of  those  three  bodies,  viz.,  the  L.C.C,  the  Con- 
ference of  Local  Authorities,  and  the  nine  Electric  Supply  Companies. 

The  area  delimited  bj'  the  Commissioners  was  veiy  large.  In  the 
technical  scheme  figures  were  given  which  showed  that  the  increase  in 
demand  in  the  area  had  been  a  progressive  one  of  about  IS  000  kW  per 
annum.  The  cost  of  production  was  given  as  I-.55d.  in  1919-20,  com- 
pared with  0-69d.  in  1914,  the  increase  being  practically  entirely  due  to 
the  war  time  increased  charges  for  material  and  labour.  The  great 
fliiiiculty  of  the  problem  was  that  one  might  get  greater  economy  in 
fuel  consumption  by  building  more  modem  jJant  and  larger  units,  but 
to  get  that  economy  it  was  necessarj-  to  build  new  stations  or  install  new 
plant,  and  the  economy  gained  in  fuel  consumption  might  be  more  than 
swamped  by  the  increased  cajjital  charges,  owing  to  the  present  financial 
conditions.  Therefore,  the  scheme  outlined  was  not  the  same  schemeas 
would  have  been  outlined  if  pre-war  conditions  had  J)re vailed,  because 
capital  expenditure  was  involved  iir  replacing  existing  stations  built  with 
capital  borrowed  at  pre-war  rates.  It  was  impossible  to-day  to  shut  down 
certain  stations  which  might  otherwise  have  been  advantageouslv 
scrapped,  and  the  scheme,  which  was  based  on  the  retention  of  certain 
existing  stations  with  the  gradual  replacing  of  other  stations,  contem- 
plated that  it  might  be  ])Ossible  to  build  one  or  more  capital  stations  by 
1925-26.  The  Commissioners  asked  for  supplementary  particulars  to 
be  lodged  by  the  promoters  of  the  schemes,  and  the  ensjineers  got  together 
information  from  published  statistics  and  elsewhere,  and  they  became 
con\'inced  that,  having  regard  to  the  capital  exijcnditure  involved,  it 
was  not  advisable — taking  into  consideration  the  present  financial 
conditions — to  fix  any  detinite  year  for  the  commencement  or  termination 
of  the  first  or  second  stage,  and  that  it  would  not  be  advisable  for  a  Joint 
Electricity  Authority  to  burden  itself  at  present  with  the  cost  of  a  capital 
station.  The  Council  believed  the  finan<ial  conditions  were  improving, 
and  hoped  that  in  a  short  time  it  would  be  found  more  advisable  to 
imdertake  the  expense  of  erecting  a  capital  station.  In  the  supple- 
mentary particulai's  the  first  stage  was  deferred,  and  the  fii-st  task  which 
it  was  suggested  the  Joint  Authority  should  undertake  was  the  proper 
organisation  of  such  facilities  as  existed  to-day.  They  believed  it  would 
be  necessary  in  the  future  that  certain  stations  would  have  to  be  shut 
down.  The  scheme  proposed  that  eventually  there  should  be  in  the  area 
fournew  capital  stations,  each  of  250  000  kW,  and  that  two  of  the  existing 
stations  should  eventually  be  reconstructed  on  a  larger  scale.  Three  of 
the  proiJOscd  new  stations  would  be  upon  the  river,  east  of  Blackwall 
Tiumel,  and  the  other  in  the  west — he  believed  at  Chiswick.  The  engin- 
eers found  it  would  be  impracticable  to  work  from  one  station  instead  of 
three,  having  regard  to  the  physical  ilifhculty  regarding  mains  in  the 
London  area.  The  engineers  also  dealt  with  other  sources  of  supj)ly, 
and  suggested  that  arrangements  might  be  made  for  railway  companies 
owning  power  stations,  or  which  might  build  power  stations  for  their  own 
needs  to  erect  additional  plant,  and  give  supplies  to  a  Joint  Authority. 


One  railway  company,  at  least,  had  signifii'd  its  willingness  to  build  a 
station,  and  give  a  supply  to  a  Joint  Authority.  The  jjromotors  of  the 
different  schemes  were  in  general  agreement  with  regard  to  administra- 
tion, but  naturally  there  was  considerable  difference  of  opinion  as  to  the 
personnel  of  the  Joint  Electricity  Authority. 

Constitution  of  .Ioixt  Ai'thoritv. 
The  Council  took  the  view  that  it  should  be  as  small  as  possible,  and 
pro])oscd  that  it  should  consist  of  28,  or  possibly  29,  including  tho  Chair- 
man, if  ho  were  elected  f  i-om  without.  Of  these  it  was  propo.sed  that  eight 
should  be  clccl<'d  by  the  L.C.C,  six  by  the  local  authority  undertakers, 
six  by  the  comijany  undertakers,  four  by  the  purchasing  authorities 
outside  the  Administrative  Countj',  and  that  two  should  represent  the 
railway  companies,  and  other  large  consumei-s  and  two  the  workers  in 
the  industiy.  Tho  company  inulcrtakings  in  the  County  of  Lfmdon 
rejn-esented  capital  expenditure  of  10-45  millions,  and  companies  outside 
■i"  millions,  local  authorities  in  the  lyondon  area  10-45  millions,  and  out- 
side 4-1  millions.  Tho  L.C.C  thought  the  Council  should  have  the 
considerable  representation  which  they  prcqiosed.  because  it  acted  as 
trustee  for  the  whole  public  in  the  London  area  in  the  interests  of  con- 
sumers at  large.  It  proposed  to  transfer  its  j)urchase  rights  to  the  Joint 
.\uthority,  to  which  it  would  be  in  a  position  to  give  financial  assistance. 
The  Council  suggested  a  form  of  agreement  under  which  the  companies 
would  get  a  longer  lease  of  life,  and  in  return  for  a  longer  life  as  distri- 
butors the  companies  might  be  willing  to  agree  to  the  complete  vesting 
of  their  undertaking  in  a  Joint  Authority  at  a  certsin  date,  the  station 
continuing  to  belong  to  the  present  undertaker  until  the  existing  plant 
was  ob.solete,  and  any  new  jilant  being  installed  at  the  expense  of  the 
Joint  Authority.  In  some  cases  the  transfer  would  be  much  later  than 
1931.  In  the  1919  Act  power  was  given  to  the  Commissioners  to  compel 
undertakers  to  enter  into  agreements  for  the  purposes  of  supply  in  a 
particular  area.  The  essential  feature  of  carrying  out  a  scheme  of  that 
kind  was  that  there  should  be  a  central  controlling  body,  supervising, 
directing  and  organising,  and  the  County  Council  suggested  that  the 
undertakers'  stations  should  be  used  by  the  o\vnei-s  iis  the  Authority 
should  direct  in  so  far  as  it  should  be  necessary  to  secure  that  effect 
should  be  given  to  the  technical  scheme,  and  the  advantage  secured  of  the 
unification  of  control. 

FiNANCI.AL  PrOPOSAL.S. 
In  regard  to  finance,  the  Council's  scheme  was  on  the  basis  of  the  Bill 
now  before  Parliament.  The  only  financial  clause  that  raised  a  question 
of  principle  was  sec.  58.  For  a  certain  period  a  Joint  Electricity  Autho- 
rity might  have  administrative  expenses  to  meet  without  having  revenue 
to  meet  them,  and  it  was  proposed  that  the  Authority  might  make  a 
charge  on  the  various  undertakers  mentioned  in  the  schedule  until  such 
time  as  the  Authority  was  giving  a  supply  to  such  undertakers.  The 
L.C.C.  suggested  such  charges  should  be  on  the  basis  of  the  units  sold 
by  the  various  undertakers  in  their  areas. 

Mr.  G.  H.  Hume,  examined  by  Mr.  Henderson,  said  he  had  been 
chairman  of  a  Special  Committee  of  the  L.C.C.  on  London  Elcctricitj- 
Supjily  since  its  formation  in  1912.  The  Council  came  to  the  con- 
clusion that  if  anything  satisfactory  was  to  Ik-  done  in  regard  to  elec- 
tricity supply  in  London  centraUsed  control  was  necessaiy.  The  grounds 
on  which  tho  Council  claimed  its  representation  on  the  Joint  Authority 
were  that  they  were  the  authority  for  purchasing  the  London  companies,  ■ 
and  that  the  Council  had  been  for  many  years  in  a  position  to  consider 
the  interests  of  tho  consumer  in  the  London  area  and  had  the  interests 
of  the  consumer  at  heart.  It  was  the  only  authority  that  would  directly 
represent  the  consumers.  The  assessable  value  of  the  area  delimited 
by  the  Commissioners  was  65^  million,  of  wliich  the  London  County 
represented  45J  million.  The  po])ulation  was  4i  million  in  the  County 
and  3-4  million  outside.  The  units  sold  by  local  authorities  in  the 
County  of  London  in  1918-19  and  in  1919-20  averaged  174  million  per 
annum,  and  outside  the  County  area  the  average  for  the  two  years  was 
113  million,  making  a  total  of  287  million  for  local  authorities.  The 
Companies  in  1919  sold  in  London  240-8  million  and  outside  71-9,  total 
312  million. 

In  reply  to  Mr.  Sydney  Turner  (for  the  Conference  of  Local  Authori- 
ties owning  electricity  undertakings  in  Greater  London),  Mr.  Hume  said 
there  were  40  stations  owned  by  local  authorities  and  44  owned  by 
companies  in  the  area,  and  he  accepted  .Mr.  Turner's  statement  that  the 
plant  was  owned  to  the  extent  of  218  000  k\V  bv  the  local  authorities, 
and  247  000  kW  by  companies.  The  capital  expenditure  of  the  local 
authorities  was  roughly  12  miUion  an<l  that  of  the  companies  20  million. 
.Approximately  the  interest  of  the  local  authorities  in  the  area  as  a  whole 
was  appro.ximately  equivalent  to  that  of  the  companies.  The  1919  .4cf 
provided  that  a  Joint  Electricity  Authority  should  be  representative  of 
various  undertakers,  and  after  that  certain" pcojile  might  be  added.  He 
thought  giving  the  local  authorities  six  and  the  comjianies  six  of  the 
28  rejire-sentativcs  on  the  Jomt  Authority  could  be  said  to  be  repre- 
sentative of  the  various  undertaken. 

Mr.  Turner  said  the  Act  of  1919  provided  that  the  right  of  purchase 
might  be  transferred  to  the  .Joint  Authority  subject  to  an  order  pro- 
viding for  adequate  representation  on  the  Joint  Authority  of  thfe  trans- 
ferring local  authority.  The  L.C.C.  scheme  gave  the  local  authorities 
10  representatives  and  kept  for  themselves  and  the  companies  14.  Did  ■ 
Mr.  Hume  think  that  gave  the  local  authorities  proper  representation  ? 

Mr.  Hume  said  he  thought  it  was  fair  representation.  The  Council 
was  in  a  position  to  protect  the  consumers.  When  the  companies 
proposed  to  increase  their  charges  the  Coimcil  was  appealed  to  to  pro- 
tect them.  He  agreed  that  in  safeguartbng  the  interests  of  consumers 
by  getting  adequate  representation  on  the  Joint  .-iuthoritj-  the  Council 
was  also  safeguarding  its  own  interests.  The  Council's  financial  policy 
would  be  affected  by  the  representation  it  got. 
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In  reply  to  Mr.  Keknkdy,  representing  the  London  Electricity  Joint 
Committee,  Mr.  Htjme  said  the  Council's  scheme  and  the  other  schemes 
were  in  agreement  in  regard  to  the  most  important  parts  of  the  problem. 
The  Council's  view  was  that  the  Joint  Authority  should  take  over  the 
generation  and  leave  the  distribution  to  the  present  undertakers.  If  the 
Council  had  to  purchase  the  companies'  undertakings  it  would  involve 
the  raising  by  the  Council  of  very  large  sums  of  money,  which  was  not 
a  pleasant  prospect  at  present.  He  had  only  considered  on  very  broad 
lines  the  teims  on  which  the  Joint  Authority  should  purchase.  It  might 
involve  taking  over  stations  at  different  dates.  The  Council  might  be 
able  to  aflford  substantial  assistance  to  the  authorities  in  any  case.  If 
the  companies  were  able  to  combine,  in  view  of  the  purchasing  powers, 
the  Council  would  have  to  consider  in  a  favourable  way  any  real  business 
suggestion  put  before  it  as  an  alternative  to  purchase.  If  no  agreed 
scheme  was  arrived  at  he  was  afraid  the  companies  would  go  on  with  the 
menace  of  purchase  in  1931  hanging  over  them.  Instead  of  their  having 
to  drag  on  for  the  next  few  years,  the  situation  should  be  cleared  up  as 
quickly  as  possible.  The  present  situation  did  not  tend  to  rapid  develop- 
ment on  the  part  of  the  companies.  There  was  a  suggestion  to  set  up  a 
company  for  50  years,  but  the  Council  trusted  that  during  the  period 
of  extinction  the  company  would  set  aside  a  sinking  fund  to  extinguish 
the  expenditure.  If  a  period  of  60  years  were  suggested  the  Council 
would  be  prepared  to  negotiate.  It  would  depend  on  the  other  terms  of 
the  agreement.  He  agreed  that  if  the  companies  put  up  a  large  sum  of 
money  they  should  h^ve  a  voice  in  proportion  to  the  amount  of  money 
they  put  up.  From  the  administrative  point  of  view  he  did  not  think 
the  proposed  area  was  too  large  for  one  Authority  to  deal  with. 

In  reply  to  a  representative  of  Poplar  Council,  witness  said  if  the  larger 
scheme  broke  down  he  would  advise  his  committee  to  assist  any  scheme 
which  covered  a  large  part  of  the  area.  He  did  not  think  it  would  be 
easier  to  solve  the  problem  if  there  were  a  number  of  autonomous  areas, 
though  it  would  be  possible  to  group  together  the  power  companies  in 
the  North  of  London  to  form  one  entity,  and  the  municipal  authorities 
in  the  East  to  form  another.  A  better  system  of  supply  would  be 
obtained  by  dealing  with  the  larger  area.  The  idea  of  the  present 
schemes  was  to  benefit  the  larger  number  rather  than  particular  dis- 
tricts. The  County  Council  was  not  concerned  in  looking  after  the 
interests  of  the  industrial  consumer  primarily.  The  industrial  con- 
sumers could  usually  look  after  themselves  to  a  certain  extent.  The 
Council  first  had  to  look  after  the  interests  of  the  individual  consumers. 
By  picking  out  a  certain  area  and  giving  it  autonomy  the  level  of  the 
larger  area  would  be  lowered.  The  question  whether  the  Joint  Autho- 
rity would  want  £50  000  a  year  for  administration  expenses  depended 
upon  what  the  Authority  set  out  to  do.  Even  at  the  outset  it  would 
have  an  enoimous  amount  of  work  to  do.  In  reply  to  the  suggestion 
that  it  would  be  unfair  to  the  five  mmiicipal  stations  which  were  linked 
up  in  the  east  of  London  if  the  other  districts  were  a  charge  on  the 
Joint  Authority,  he  presumed  that  the  linked  mains  would  be  taken 
into  account.  It  was  not  proposed  in  the  Comicil's  Bill  of  1914  to  hand 
over  the  municipal  supplies  to  a  private  undertaking,  but  to  set  up  a 
statutory  company  for  operating  them. 

Sir  Hebbeet  Nield,  K.C.  (for  Hertfordshire  and  Surrey  County 
Councils),  said  Mr.Hume  had  always  been  somewhat  Napoleonic  as  to  the 
area  over  which  the  County  Council  should  have  dominion,  and  sug- 
gested that  he  was  the  author  of  the  scheme  which  reset  out  the  Hep- 
tarchy— that  the  area  of  the  London  County  Council  should  liot  be 
smaller  than  that  of  the  Metropolitan  PoUce  area. 

Mr.  Hume  said  he  humbly  thought  the  area  chosen  for  electricity 
supply  would  be  a  verj'  suitable  one.  He  agreed  that  Hertfordshire 
did  not  touch  the  County  of  London  area  within  12  mUes.  The.  engi- 
neers were  not  instructed  to  deal  with  Hertfordshire  in  the  reports, 
but  they  had  thought  it  adiasable  to  do  so. 

The  London  Countj-  Council  would  raise  no  objection  if  the 
Electricity  Commissioners  thought  it  desirable  to  give  the  Port 
of  London  Authority  direct  representation  With  regard  to  the 
continuation  of  the  Authority's  present  contracts  for  power,  he 
could  not  conceive  of  the  new  body  repudiating  contracts  already 
in  existence. 

Sir  John  Snell  said  it  would  be  a  matter  for  Parliament.  The 
Commissioners  would  have  eveiy  regard  for  the  obUgations  and  duties 
laid  upon  the  Port  of  London  Authority  by  Parliament. 

In  reply  to  a  question  as  to  the  direct  representation  of  the  railway 
companies  on  the  Joint  Authority,  Mr.  Hume  said  the  L.C.C.  would 
be  quite  wiUing  to  leave  that  in  the  hands  of  the  Commissioners.  It 
was  not  the  Council's  object  to  take  away  from  the  railways  any  pro- 
tection they  had  under  the  Electric  Lighting  Clauses  Act  and  the  Act 
of  1919. 

Mr.  Sidney  Morse  said  some  of  the  companies  — certainly  the  County 
of  London  and  the  City  of  London  Companies — did  not  consider  the 
purchase  in  1931  a  menace. 

In  reply  to  a  question  on  behalf  of  the  Electricai,  Power  Engi- 
neers' Association  and  the  Chief  Technical  A.ssistant,s'  Association, 
Mr.  Hume  said  the  Council  had  not  attempted  to  dictate  v/hat  classes  of 
workers  should  be  represented  on  the  Joint  Authority.  They  would 
welcome  one  of  the  representatives  being  a  member  of  a  techf  ical  staif. 

In  re-examination  by  Mr.  Henderson,  witness  said  the  position  of 
the  L.C.C.  was  different  from  that  of  other  County  Comicils,  as  it  was 
the  purehasing  authority.  With  regard  to  Provisional  Orders,  such 
matters  as  alterations  of  frequency  and  so  on  were  mad 3  subject  to 
conditions  imposed  by  the  Council.  He  was  not  prepared  to  say 
whether  the  Council  would  have  any  power  to  guarantee  interest  on 
capital  provided  by  the  companies.  It  was  important  that  the  industrial 
areas  should  be  Imked  up  with  the  less  industrial  portions.     By  using 


the  existing  facihties  in  Hertfordshire  with  the  facilities  existing  in 
other  parts  of  the  area  economy  could  bo  obtained. 

In  reply  to  Sir  Harry  Haward,  witness  said  the  Council  thought  it 
would  be  in  keeping  with  the  drift  of  things  to-day  to  have  the  workers 
represented  on  the  Joint  Authority.  He  did  not  think  the  Joint 
Authority  would  be  a  large  emijloyer  of  labour.  One  reason  for  the 
L.C.C.  having  substantial  representation  was  that  it  had  been  used 
to  dealing  with  large  matters.  He  thought  all  the  bodies  represented 
on  the  Authority  should  make  some  contribution  to  the  administrative 
expenditure. 

In  reply  to  Mr.  Page,  if  a  railway  comjjany  wanted  a  supply  from 
the  Joint  Authority  they  should  give  it  if  it  were  available,  but  it  did 
not  look  possible  for  the  next  few  years,  and  therefore  it  would  devolve 
upon  the  railway  companies,  probably  to  provide  their  own  supply, 
and  it  was  hoped  they  would  have  a  surplus  for  public  use. 

In  reply  to  Sir  John  SneU,  he  thought  it  would  be  better  that  the 
whole  of  the  companies  undertakings  should  be  controlled  by  a  body 
such  as  was  now  proposed  than  that  the  whole  of  the  companies'  under- 
takings should  be  acquired  in  1931. 

The  inquiry  is  proceeding. 


No  Profiteering  in  the  Gable  Industry 

The  report  of  the  Sub-committee  under  the  Profiteering  Acts  on  the 
cable  industry  has  been  published,  and  jiays  a  high  tribute  to  British 
cable  manufacturers  in  this  country.  Unlike  many  other  trades,  this 
industry,  it  is  pointed  out,  has  not  suffered  any  serious  effects  from 
foreign  competition.  Tliis  may  be  accounted  for  by  the  facts  that  the 
trade  is  highly  organised  and  that  British  manufacturers  enjoy  a  world- 
wide reputation  for  the  quality  of  their  products,  to  which  many  wit- 
nesses have  borne  testimony. 

The  report  states  "  it  is  abundantly  clear  that  manufacturers  operating 
outside  the  Association  are  well  able  to  compete  with  the  associated 
firms  from  the  point  of  view  of  quaUty.  The  outstanding  fact  remains 
however,  that  the  largest  users,  as  a  rule,  are  entirely  satisfied  with  the 
service  rendered  by  associated  firms  and  are  willing  to  pay  a  higher 
price  for  their  products  which  they  regard,  rightly  or  wrongly,  as  in 
the  nature  of  aii  insurance  against  interruption  of  electricity  supply 
from  failure  in  service  and  as  a  guarantee  of  durabihty." 

General  Effects  of  Association's  Operations. 

The  prosjierity  of  the  electrical  cable  industry  may  be  confirmed 
by  the  financial  position  of  the  principal  manufacturers  concerned 
and  by  the  dividends  that  have  been  paid  over  a  course  of  years.  There 
is  no  doubt  that  this  prosperity  was  largely  created  by  the  Cable  Makers' 
Association,  which,  by  its  organisation  and  research,  initiated  and  has 
since  maintamed  a  high  standard  of  quaUty,  thus  securing  the  confidence 
of  buyers  both  in  this  country  and  abroad.  We  have  no  evidence  to 
show  that  the  Association  has  acted  or  is  acting  unreasonably  and  it 
is  noteworthy  that  during  the  course  of  the  inquiries  there  has  been  a 
marked  absence  of  hostiUty  towards  the  Association  both  on  the  pait 
of  users  and  on  the  part  of  non-associated  firms.  We  are  of  opinion 
that,  even  if  there  should  be  any  risk  of  unreasonable  action  in  the 
future,  the  pubUc  would  be  sufficiently  safeguarded  if  the  recommenda- 
tions contained  in  the  report  of  the  Committee  on  Trusts  (of  the  24th 
Ajjril,  1919)  were  adopted. 

After  referring  to  the  operations  of  the  Telephone  Cable  Makers' 
Association  and  the  High  Conductivity  Association,  the  Committee 
finds  no  combination  of  manufacturei-s  controlled  by  one  central 
organisation,  from  the  point  of  view  of  capital  and  output,  but  that 
there  are  in  the  industry  or  connected  with  it  several  associations, 
among  the  membeis  of  which  arrangements  are  made  as  to  tlie  jirices  to  be 
charged  for  their  products.  I"rom  the  evidence  heard,  the  Committee 
has  no  cause  to  believe  that  any  of  those  associations  have  acted  un- 
reasonably, while  the  Cable  Makers'  Association  has  been  largely  instru- 
mental in  creating  and  maintaining  the  prosperity  of  the  industry  in 
tills  country  and  its  ojie rations  have  been  favourable  to  the  improvement 
of  quality. 


Parliamentary  Intelligence. 

L.C.C.   (MONEY)   BILL. 

This  Bill,  which  authorises  tlic  London  County  Council  to  borrow 
over  £1500  000  new  capital,  has  been  read  a  second  time  in  the  House 
of  Commons.  Of  the  £1000  000  required  for  tramways,  £235  000  is 
in  respect  of  the  purchase  of  the  London  United  Tramways,  which  the 
Council  agreed  to  pay  one  year  after  the  conclusion  of  the  war.  There 
is  no  provision  for  any  new  lines  or  jirojects. 


LOCHABER    WATER    POWER    BILL. 

On  the  report  stage  of  this  Bill  last  week  an  unsuccessful  attempt 
was  made  to  introduce  the  following  new  clause  : — "  Inasmuch  as  the 
County  Council  of  Banff  and  the  County  Council  of  Moray  have  in  view 
using  the  watera  of  the  watershed  of  the  River  Spey  for  the  manu- 
facture of  electricity  for  use  within  the  areas  under  their  authority, 
the  provisions  of  the  immediately  preceding  section,  in  so  far  as  they 
relate  to  the  River  Spey  and  all  streams  and  tributaries  flowing  into 
the  same,  shall  not  come  into  operation  until  the  expiration  of  ten  years 
after  the  passing  of  this  Act,  and  then  only  in  the  event  of  the  said 
County  Councils,  or  either  of  them,  not  having  obtained  authority  for 
the  supply  of  electricity  within  their  areas  as  aforesaid." 

The  clause  was  opposed  by  the  chairman  of  the  Select  Committee 
%vhich  considerc-d  the  Bill  and  it  was  rejected  by  a  large  majority. 
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Electricity  Supply. 

Application  liin  been  malt-  by  Baun-staplf,  Corporation  for  sanction 
to  borrow  £4  000  for  condensing  plant. 

Hastings  Oirpciration  has  increased  tlie  cliarge  for  electric  current 
for  heating  to  2d.  p.'r  unit  plu.s  50  percent. 

Winchester  Corporation  has  applied  for  permission  to  borrow  £19  000 
for  thR-e  years  mains  e.Ktensions  and  house  services. 

CiiiPrtESTER  City  Council  will  purchase  the  local  oleotricity  works  for 
C17  (100,  subject  to  the  consent  of  the  Electricity  Commissioners  being 
obtained. 

Amble  Urban  District  Council  has  applied  to  the  Electricity  Commis- 
sioners for  a  Special  Ord-r  to  authorise  the  Council  to  generate  and  dis- 
tribute electrical  energy  in  the  Arable  IJrban  district. 

The  Hayw.vrds  Heats  &,  District  Company  has  applied  for  an  order 
to  estabhsh  electric  supply  works  and  the  Urban  Council  will  offer  no 
objection  if  a  purchase  clause  bo  inserted  in  the  Order. 

The  accounts  of  Socttiiend  electricity  department  for  the  past  year 
show  income  £105  721  and  total  expenditure  £108  880 — a  deficit  of 
£3  159.     For  the  current  year  a  surplus  of  £1  767  is  estimated. 

GoASOow  0)rp3ratioi  h:n  raado  an  issuj  £2  500  000  of  Corporation 
5V  pjr  cent.  rj:b3:nibl:!  stoek  in  ordir  to  mast  th3  reriuiremeuts  of  the 
electricity  supply,  gas  and  oth  ;r  dopxrtments  of  the  Corporation. 

li'or  the  finaicial  year  end'd  May  31  the  Glasgow  Corporation 
electricity  department  shows  substantial  increases  in  receipts  and  output. 
The  increase  in  revenue  was  about  £300  000  and  187  500  000  units  were 
generated  (against  170  500  000  in  1920),  but  the  coal  consumed  was  only 
241  625  tons  (against  247  735  tons).  Tiie  saving  in  coal  has  been 
effected  by  the  new  power  station  at  Dalmamock.  Since  April  27, 
owing  to  shortage  of  fuel,  at  the  Pinkston  power  station  of  the  Tramways 
Department,  during  week  days  from  50  to  75  per  cent,  of  the  electrical 
energy  required  for  traction  has  been  supplied  by  the  Electricity  De- 
partment ;  and  at  week-ends,  i.e.,  from  Saturday  night  until  Monday 
morning,  the  whole  of  the  tramway  load  has  been  carried  by  that  de- 
partment. From  April  27  until  May  31  about  21  million  units  were 
supplied  for  tramwaj'  purposes. 

The  Walton  Urban  Council  has  agreed  to  purchase  the  local  elec 
tricity  works,  and  application  has  been  made  to  the  Ehictricity  Com- 
missioners for  sanction  to  incrciise  the  maximum  price  of  electric  current. 

Redditch  Urban  Council  has  given  instructionsthateveryeftortshould 
be  made  to  maintain  the  supply  of  electricity  for  power  and  has  decided 
to  purchase  apparatus  for  spraying  oil  on  coal  with  a  %'iew  to  improving 
the  burning  capacitj-  of  the  fuel. 

Hereford  Corporation  has  applied  for  authority  to  borrow  £3  300  for 
pneumatic  dust  extracting  plant  and  £3  356  for  covering  in  the  coal 
storage  in  the  yard  of  the  electricity  works.  The  price  of  current  for 
power  is  to  be  increased  from  00  to  100  per  cent,  above  pre-war  rates. 

A  distributing  station  was  formally  opened  in  Water-street,  CoLNE, 
last  week,  by  Councillor  .J.  Thompson,  .J.P.,  chairman  of  the  Electrical 
Committee,  who  mentioned  that  it  was  part  of  a  scheme  for  Unking 
up  all  electricity  undertakings  iu  the  area.  The  cost  of  equipping  the 
station  was  about  £20  000. 

Councillor  Waters  hoped  the  Council's  representatives  would  seriously 
set  about  selUng  the  electricity  undertaking  to  a  company,  and  thus  get 
rid  of  the  great  losses  year  by  year.  In  reply.  Councillor  Cheyney  said 
it  was  not  opportune  to  make  any  statement  with  regard  to  that  at 
present,  but  he  hoped  to  present  a  report  to  the  next  meeting  of  the 
Council. 

The  Kilmarnock  Corporation  has  applied  for  a  special  Order  to 
authorise  the  extension  of  its  electricity  supjjly  to  the  burghs  of  Ar- 
drossan,  Saltcoats,  ISLilwinning,  Stewarton  and  Cumnock,  and  certain 
adjoining  parishes,  &e.  ;  and  also  to  acquire  the  undertaking  authorised 
by  the  Ardrossan,  Saltcoats  and  District  Electric  Lighting  Order,  1910. 
and  for  powers  in  regard  to  the  supply  and  distribution  of  electricity 
in  the  added  areas. 

The  Cannock  Urban  Council  has  sealed  the  agreement  with  Wol- 
verhampton Corporation  ff)r  the  supply  of  electricity  in  bulk  in  the 
district,  and,  acting  on  the  advice  of  the  consulting  engineer  (Mr.  Arthur 
Ellis),  the  Council  has  intimated  to  the  Cannock  (^hase  Coalowners' 
Association  that  as  soon  as  it  receives  definite  information  from  the 
local  collieries  as  to  the  supplies  of  current  required,  the  lajnng  of  cables 
will  be  commenced.  The  Corporation  bear  the  cost  of  laying  the  cable 
to  the  Cannock  boundary,  and  the  Urban  Council  will  lay  the  cable  from 
Wedge's  Mills  to  the  transformer  station  in  Queen-street,  Cannock. 

Chester  Corporation  has  apjiroved  the  arrangement  for  obtaining  a. 
supply  of  electrical  energy  in  bulk  from  H.M.  Factory,  Queensferr^•. 
The  North  Wales  Power  and  Traction  Company  will,  in  the  event  of 
statutory  effect  being  given  to  the  Electricity  Commissioners'  recent 
decision  (by  which  the  company  would  own  and  operate  all  the  main 
transmission  lines  in  the  North  Wales  and  Chester  Electricity  District), 
ultimately  take  over  at  the  cost  incurred  by  the  Corporation  the  trans- 
mission line  from  Queensferry  to  Chester,  together  with  the  step-ui> 
transformers  at  the  factory  and  step-down  transformers  at  the  sub- 
station. The  line  of  rout-e  for  the  transmission  line  and  the  prices  to  be 
paid  for  the  plant  are  to  be  approved  by  the  Company. 

In  a  report  on  the  scheme  the  electrical  engineer  (Mr.  S.  E.  Britton) 
stated  that  the  cost  wets  estimated  at  £51  300,  and  application  has  been 
made  to  the  Electricity  Commissioners  for  sanction  to  borrow  £52  000. 


The  report  of  the  Special  Committee  on  the  method  of  charging  for 
electric  current  at  Sheffield,  which  was  abstracted  in  our  last  issue, 
caused  a  lively  discussion  at  the  meeting  of  the  Corporation  last  week, 
but  ultimately  it  was  adopted  by  25  votes  to  21. 

Th'^  chairman  of  thojCommittee,  Councillor  Blanchard,  who  moved 
the  adoption  of  the  rcpirt,  said  it  was  in  the  interests  of  the  development 
of  tho  city  that  manufacturers  should  get  power  at  the  lowest  possible 
price.  The  question  of  power-cost  very  often  made  all  tho  difference 
bjtweon  getting  an  order  and  losing  it,  and  if  orders  came  to  Sheffield 
workmen  as  well  as  manufacturers  benefited.  They  must  not  play  fast 
and  loose  with  an  \indcrtaking  that  had  cost  nearly  three  millions. 

Councillor  Graves  moved  an  amendment  that  the  proposed  reduction 
to  one  class  of  consumer  only  be  confirmed,  and  that  all  consumcre 
should  bo  charged  at  the  samo^rate,  whether  for  light  or  for  power, 
yhe  report  contained  neither  information,  nor  argument,  nor  anything 
else.  There  was  neither  system  nor  reason  in  the  oi)'!ration  of  tho 
present  tariffs,  and  he  citfd  some  instances  of  the  varying  prices  charged 
for  "  exactly  the  same  commodity."  Fifteen  years  ago  a  unit  cosi  2d. 
mora  than  it  did  to  -day,  but  instead  of  knocking  the  2d.  off,  it  had  actually 
been  added  to  tho  price,  wliich  was  now  4d.  plus  50  per  cent.  He  said, 
"  Wo  want  a  clean,  straight  way  of  selling  this  current  which  will 
eventually  bring  it  within  eveiybody's  power  to  buy  it  easily."  His 
aim  was  a  standai-d  of  3d.  p;?r  unit,  gradually  going  down  to  the  price 
paid  to-day  by  the  big  consumer  of  power. 

Aid.  HoBSON  said  Councillor  Graves  was  assuming  that  tho 
"  grinding  out  "  of  current  was  the  whole  question.  The  distribution 
was  a  more  costly  procedure.  It  could  not  be  expected  that  for  lighting, 
or  for  tho  occasional  use  of  current,  the  same  payment  should  be  made 
as  for  current  used  all  the  year  round.  The  man  who  used  power  during 
the  summer  was  entitled  to  a  lighter  charge,  because  he  was  finding 
revenue  at  periods  when  otherwise  the  undertaking  would  be  idle.  Tho 
largo  power  user,  instead  of  having  his  power  below  cost,  was  largely 
cheapening  the  cost  of  lighting  in  tiie  city,  and  had  done  very  much  to 
enable  electricity  to  bo  sold  cheaply  here. 

Sir  W.M.  Clego  and  Aid.  Styrino  also  supported  the  adoption  of  the 
report,  and  in  reply  Councillor  Blanchard  compared  Sheffield's  charge 
for  electric  lighting  per  unit  with  60  other  towns.  Seven  of  these 
charged  Is.,  five  lid.  ;  only  three  were  as  low  as  Od.  (and  Sheffield's 
average  was  not  6d.),  and  the  others  varied  from  6id.  to  9d. 

Electric  Traction. 

The  Transport  Ministry  have  made  an  interim  order  authorising  tho 
tramway  fares  at  Wolverhami'Tox  to  be  raised  to  \h\.  per  mile,  with  a 
2d.  mimmum  ;  but,  omng  to  the  present  industrial  position,  its  operation 
will  bo  deferred  for  a  time. 

The  Colchester  tramway  accounts  for  the  year  ended  March  31 
show  total  revenue  £24  927",  an  increase  of  £1  538  over  that  of  the 
preceding  year,  gross  profit  £2  451,  and  a  net  deficit  of  £2  474.  The 
revenue  was  the  highest  on  record,  but  the  number  of  tickets  issued 
decreased  by  499  620,  doubtless  owing  to  increased  fares  and  unem- 
ployment. The  increase  in  wages  was  £1  717  and  in  cost  of  electrical 
energy  £1  141. 

The  accounts  of  Birmingham  tramways  department,  wliich  were 
adopted  by  the  Council  last  week,  showjthat  during  the  year  ended 
March  31  last,  total  revenue  was  £1  656  654,  compared  with  £1  378  704 
in  the  previous  year,  and  working  expenses  were  £1328  943  (against 
£1094  622),  leaving  gross  profit  £327  711  (£284  082).  Interest  and 
sinking  fund  charges  were  £165  505  (£148  664),  and  net  profit  was 
£171162  (£151471),  which  has  been  transferred  to  reserve.  Traftic 
revenue  per  car-inUe  was  24-136d.  (21-538d.)  andiworking  expenses 
were  I9-442d.  (17184d.).  Passengers  carried  *  were  ^2 18  222  927 
(225  129  814),  and  car-miles  run  16  404  585  (15  288  095). 

The  annual  report  of  Nottingham  tramways  department  for  the 
year  ended  March.  1921,  shows  receipts  £403  114,  an  increase  of  £24  167 
over  the  pre\-ious  vear,  and  working  expenses  £305  361,  increase  £71  137, 
leaving  a  gross  profit  of  £37  752, {compared  with  £84  723.  Interest 
required  £16  320,  redemption  of  capital  £18  916,  and  bank  interest 
£1  SOO,  leaving  net  profit  £655.  Salaries  anil  wages  increased  by  £31  8ti4, 
rates  and  taxes  bv  £15  719  and  electrical  energy  by  £8  215.  Passengers 
carried  were  62  166  373,  increase  3  416  719,  and  the  tramcars  and  three 
motor-' buses  whicJi  were  put  in  service  early  in  the  year  ran  4  321  453 
miles,  increase  232  883.  The  'bu.ses  showed" a  loss  of  £1  093  in  running 
expenses  alone,  but  are  of  value  as  feeders  to  the  tramway  system. 

■The  Glasgow  Corporation  has  authorised  the  use  of  an  improved 
tramcar  lifeguard,  which  has  been  tried  by  the  Tramways  Department. 
A  grant  of  £200  has  been  made  to  the  patentee,  a  coach-builder  employed 
by  the  department,  for  out-of-pocket  expenses  and  for  protecting  the 
patent,  on  condition  that  the  Corporation  be  allowed  to  use  the  patent 
without  fee  or  royalty. 

The  invention  is  an  improvement  on  a  device  which  Mr.  Dougan, 
a  member  of  the  staff,  patented  15  or  16  years  ago.  The  device,  which 
had  for  its  object  the  maintaining  of  the  front  gat«  of  the  well-known 
Tidswell  or  Hudson-Boring  lifeguartl  at  a  uniform  height  above  the 
street  irrespective  of  the  pitching  of  the  car,  was  thoroughly  tested 
for  some  time,  and  latterly  the  Corporation  decided  to  equip  all  the 
Glasgow  cars  with  it.  In  operation  it  has  been  quite  satisfactory, 
although  the  maintenance  cost  was  probably  a  little  high,  and  the 
new  invention  is  simply  an  improvement  in  the  mechanism  with  the 
object  of  reducing  the  maintenance  cost  to  a  minimum.  So  far,  the 
Coriwration  have  only  a  few  cars  fitted,  but  it  is  anticipated  that  the 
maintenance  cost  wiU  be  reduced  very  considerably. 
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Personal  and  Appointments. 

Mr.  S.  C.  JIar.stox  has  been  appointed  manager  of  the  Stockton 
electric  supply  undertaking  at  £650  per  annum. 

Mr.  H.  RoBixsox,  D.Sc,  has  resigned  his  position  as  senior  lecturer 
in  Ph3-sics  and  Assistant  Director  of  the  Physical  Laboratories  at  M.iN- 
oHESTER  UNIVERSITY,  to  take  effect  as  from  Sept.  29  ne.xt. 

After  40  j'ears'  service  Mr.  \Vm.  Bro%vn,  J.P.,  has  retired  from  the 
position  of  manager  of  the  Dundee  District  of  the  Post  Office  Telephones. 
Mr.  Bro^vn's  retirement  synchronises  with  the  transfer  of  the  Dundee 
administrative  section  to  Edinburgh. 

Mr.  Harold  E.  Webb,  A.M.I.E.E.,  has  been  appointed  London  office 
manager  by  Messrs.  Bruce  Peebles  &  Company,  Ltd.  Mr.  Webb  has  a 
long  connection  with  the  company  and  is  well  known  to  their  many 
customers  in  the  London  area. 

The  salary  of  the  city  electrical  engineer  and  tramways  manager  of 
York  (Mr.  J.  W.  Hame)  has  been  fixed  at  £900  per  annum,  of  which 
£600  will  be  borne  by  the  electric  supply  department  and  £300  by  the 
tramways  and  light  railways  undertaking. 

London  County' CousciL  has  appointed  Mr.  Geo.  W.  Stubbings  and  Mr. 
S.  H.  Wigner,  grade  2  technical  assistants  in  the  electrical  branch  of  the 
tramways,  department  at  a  commencing  salary  of  £230,  rising  to  a 
maximum  of  £.300  a  year  by  annual  increments  of  £12  10s. 

Mr.  and  Mrs.  ^^'ILLIAM  Alex.  Smith,  of  Helensburgh,  have  just 
celebrated  their  golden  wedding.  Mr.  Smith  is  the  last  surviving 
member  of  the  first  board  of  the  National  Telephone  Comjiany  and  was 
a  director  when  the  Company's  undertaking  was  taken  over  by  the  Post 
Office  in  January,  1912. 

Mr.  Charles  L.  Tomlinson,  late  London  manager  of  Messrs.  Van  Raden 
&  Company,  Ltd.  (Coventry),  for  home  and  export,  and  recently  sales 
manager  of  Edison  &  Swan  for  jjrimar}'  and  secondary  batteries,  has  just 
vacated  an  appointment  with  the  Hart  Accumulator  Company,  and  is 
now  open  to  consider  proposals  from  other  firms. 

Mr.  E.  J.  H.  Bluett,  who  has  resigned  liisijosition  as  electrical  engineer 
to  the  Ascot  &  District  Gas  &  Electricity  Company,  has  been  presented 
with  a  silver  tea  set  and  tray  from  the  directors,  and  a  malacca  and  horn 
stick  from  the  staff.  Li  partnership  with  Mr.  A.  T.  Archer,  Mr.  Bluett 
has  purchased  the  Sunningdale  business  of  Messrs.  John  Drake  &  Com- 
pany, electrical  and  general  ironmongers. 

The  Franklin  Institute  has  awarded  the  Franklin  Medal  to  Mr.  Frank 
J.  Spraoue,  the  well-known  American  electrical  engineer,  "  in  recog- 
nition of  his  many  and  fundamentally  important  inventions  and  achieve-  ' 
ments  in  the  field  of  electrical  engineering."  The  Frankhn  Medal  is 
awarded  annually  to  those  workers  in  physical  science  dr  technology, 
without  regard  to  country,  whose  efforts  have  done  most  to  advance  the 
knowledge  of  physical  science  or  its  applications. 

The  Albert  Medal  of  the  Royal  Society  of  Arts  for  1921  has  been 
awarded  by  the  Council,  Viith  the  approval  of  the  President,  H.R.H.  The 
Duke  of  Connaught  and  Strathearn,  K.G.,  to  Prof.  John  Ambrose 
Fleming,  M.A.,  D.Sc.  F.R.S.,  in  recognition  of  his  many  valuable  con- 
tributions to  electrical  science  and  its  applications,  and  especially  of  his 
original  invention  of  the  thermionic  valve.  The  medal  was  instituted 
in  1862  as  a  memorial  of  the  Prince  Consort  and  is  awarded  annually  for 
'■  distinguished  merit  in  promoting  Arts,  Manufactures  and  Commerce/' 

Mr.  L.  TiBBENHAM,  A.M.LE.E.,  winner  of  the  First  Prize  in  the 
recent  Foundrymen's  Competition,  is  managing  director  of  the  Suffolk 
Iron  Foundry  (1920),  Ltd.,  Stowmarket.  He  served  his  apprenticeship 
with  Messrs.  Ransomes,  Sims  &  JefJeries,  Ipswich,  afterwards  being 
appointed  chief  tool  draughtsman  at  the  works  of  Messrs.  Ruston, 
Proctor  &  Company.  Prior  to  building  the  foundry  which  gained  the 
Foundrymen's  prize,  Mr.  Tibbenham  was  in  charge  of  a  small  agricultural 
implement  business  in  Stowmarket,  as  well  as  managing  director  of  the 
A.G.E.  Electric  Motore,  Ltd. 

Gataloines,  Price  Lists,  &c. 

A  price  list  of  their  "  Eoal  ''  Hack  Saw  blades  has  been  issued  by 
the  engineering  and  Colliery  AjjpUances,  Ltd.,  Rockingham-street, 
Sheffield. 


Messrs.  Henry-  Sotheran  &  Co.,  140,  Strand,  London.  W.C.2,  have 
recently  issued  a  catalogue  (No.  777)  of  sets  of  periodicals  and  publica- 
tions of  the  Learned  Societies. 

Messrs.  Rayner  &  Heald,  Ltd.,  Duke-street,  Derby,  are  circulating 
their  stock  list  of  two-  and  three-jiha-se  induction  motors.  The  particulars 
include  capacity,  speed,  voltage  and  phase  of  squirrel-cage  and  slip 
motors. 

The  Edison  Swan  Electric  Company,  Ltd.,  of  Ponders  End,  have 
issued  their  illustrated  price  list  (Xo.  H.H.  2215)  of  Ediswan  Electric 
Fans,  which  gives  particulars  of  tlie  design  and  constniction,  dimensions 
of  blades,  current  consumption,  speed,  price  and  other  details  of  a  number 
of  table,  desk,  ceiling,  port-hole  and  exhaust  fans  for  direct  or  alternating 
circuits. 

From  an  illustrated  catalogue  and  price  list  of  36  pages  issued  by 
Messi-s.  Geo.  MacLellan  &  Company,  Ltd.,  a  good  idea  can  be  gained 
of  the  numerous  mechanical  purpo.ses  to  which  rubber  is  now  being 
a,ppUed.  A  good  index  facilitates  references  to  the  large  variety  of  goods 
listed,  wlueh  are  mainly  manufactured  at  the  companv's  works  in 
Glasgow.  The  firm  claim  to  be  the  largest  private  asbestos  and  rubber 
manufacturing  company  in  the  United  Kingdom,  and  for  the  same 
price  British  goods  are  superior  to  those  produced  by  any  other  country. 
Readers  can  obtain  a  cojiy  of  the  list  from  the  Glasgow  Rubber  Works, 
Marvhill,  C41asgow. 


Miscellaneous. 

The  commercial  airship,  R.36,  made  successful  endurance  and 
Wireless  Navigation  Test  Flights  on  Thursday  and  Friday  last. 
Constant  communication  by  wireless  was  maintained  with  various  land 
stations  and  her  position  was  located  either  bj'  wireless  direction  finding 
or  by  direct  message  at  several  stations. 

The  June  issue  of  the  "  Faraday  House  Journal  "  contains  some 
interesting  items  of  domestic  news  and  appointments  secured  by 
Faradians  with  short  articles  on  "  Uniflow  Steam  Engines,"  by  Mr.  T.  R. 
Warren  and  "  A.C.  Over-Pressures  to  Earth  on  D.C.  Systems  caused 
by  Earth  Faults  on  Armatures,"  by  Mr.  L.  Romero. 

At  the  seventh  annual  meeting  of  the  Bkitish  Imperial  Council  of 
Commerce,  on  the  8th  inst.,  it  was  decided  to  hold  the  next  trieimial 
congress  of  chambers  of  commerce  of  the  British  Empire  in  London 
in  1923.  Lord  Derby  was  unanimously  elected  president  for  1921-22; 
Mr.  E.  Manville,  M.P.,  chairman,  in  place  of  Mr.  Stanley  Machin,  and 
the  Hon.  J.  G.  Jenkins,  vice-chairman,  in  succession  to  Mr.  A.  J. 
Hobson. 

On  the  10th  inst.  General  Smuts,  who  has  come  over  to  take  part  in  the 
Imperial  Conference,  was  the  recipient  on  the  Castle  liner  "  Arundel 
Castle  "  of  Greetings  by-  Wireless  Telephony-  from  Sir  Edgar  Walton, 
the  High  Commissioner  of  S.  Africa.  The  message,  which  was  telephoned 
through  the  Marconi  station  at  Poldhu,  contained  a  brief  news  summary. 
General  Smuts,  in  a  replj^  transmitted  by  telegraphy  on  the  Marconi 
long-range  apparatus  with  which  the  "  Arundel  Castle  "  is  equipped, 
accepted,  on  behalf  of  Sir  Thomas  Smartt  and  liimself,  an  invitation  to 
the  Rhodes'  scholare'  dinner  at  Oxford  on  Saturday.  Five  sets  of  tele- 
phone receivers  were  available  on  the  "  Arundel  Castle, "and  the  speech 
from  Poldhu  is  reported  to  have  been  clear  and  strong., 

The  fourth  qualifying  course  for  the  Roy-al  Corps  of  Signals  will 
commence  at  the  Signal  Training  Centre  on  Oct.  1  next,  and  will  extend 
over  a  year.  The  course  will  comprise  \-isual  signaUing,  procedure, 
electricity,  instruments,  wireless  telegraphy,  cable  laying  and  air  line 
construction  and  the  application  of  signal  training.  For  this  particular 
course  officers  who  have  less  than  three  years'  commissioned  serY-ice 
will  be  eligible.  Officers  will  be  seconded  to  the  Royal  Corps  of  Signals 
after  the  first  three  months,  and  those  who  successfully' pass  the  exami- 
nation held  at  the  end  of  the  course  will  remain  seconded  for  four  years 
from  the  original  date  of  seconding.  They  will  receive  a  certificate  from 
the  Institution  of  Electrical  Engineers,  which  will  entitle  them  to  signal 
pay  from  the  date  of  the  examination. 

We  regret  to  learn  that  the  negotiations  on  the  wage  reductions  in 
the  engineering  industry  have  broken  down  and  that  theTcrisis 
has  now  become  very  acute.  Subsequent  to  the  posting  of  the  notices 
by  the  employers  ten  days  ago  the  Ministry  of  Labour  attempted  to 
effect  a  settlement  and  informal  conferences  took  place  between  the 
parties.  The  Unions  offered  to  accept  the  shipyards'  agreement, 
namely,  a  reduction  of  6s.  a  week  in  time  rates,  and  15  per  cent,  on 
piece  work  prices,  in  two  instalments,  on'condition  that  the  employers 
withdrew  the  demand  for  the  aboUtiou  of  the  121  per  cent,  day  workers', 
and  7i  per  cent,  piece  workers',  bonus  under  the  Churchill  award. 

The  employers  would  not  agree  to  this,  but  they  submitted  a  modi- 
fication of  their  proposals,  which  would  involve  the  same  reductions 
but  over  a  longer  period.  In  turn  the  Unions  rejected  the  modified 
terms  of  the  employers  and  the  latter  have  issued  a  statement  in  which 
they  say  that  "  they  are  compelled,  in  the  interests  of  the  industry, 
and  with  a  view  to  reducing  unemployment  by  being  able  to  quote 
for  contracts  at  less  cost  of  production,  to  enforce  the  notices  which 
have  been  posted  in  the  works." 

Imperial  and  Foreign  Notes. 

Wireless  Receiving  Apparatus,  with  a  range  of  12  500  miles,  is 
reported  to  have  been  erected  at  the  Perth  (W.  Australia)  observatory 
here. — Renter. 

Perth  (W.  Australia)  Council's  electric  supply  department  shows  a 
revenue  of  £119  656  (increase,  £16  882)  for  the  year  ended  October 
last.  The  gross  profit  was  £45  440  (increase,  £1  318)  and  the  net 
profit  £18  093. 

The  net  profit  in  the  Melbourne  Coimcil's  electric  supply  imder- 
taking  during  1920  was  £38  976,  compared  with  £30  491  for  the  previous 
year.  The  revenue  was  £303  588  (against  £240  081).  The  charges 
for  current  were  the  same  in  both  years. 

At  MiLDURA  (Victoria)  there  have  been  serious  breakdowns  of  the 
electrical  generating  plant,  and  it  is  understood  that  the  Borough 
Council,  which  has  now  taken  the  plant  over  from  the  Shire  Council, 
will  take  energetic  measures  to  ensure  a  continuous  and  adequate  supply. 

Some  time  ago  the  inhabitants  of  Bright  (Victoria)  exjjressed 
approval  of  a  proposal  to  establish  electricity  supplj-  works  for  the 
town,  but  in  view  of  the  fact  that  the  estimated  charge  for  wiring  has 
been  increased  from  22s.  6d.  to  33s.  per  point  and  the  charge  for  current 
from  9d.  to  Is.,  the  matter  is  to  be  referred  again  to  the  potential 
customers. 


The  Brazilian  Electro-Metallurgical  Company  proposes  to  instal  two 
electric  furnaces  at  Ribeirao  Preto,  capable  of  a  daily  output  of  60  tons 
of  structural  iron. 

Arrangements  have  been  made  by  Yvhich  the  L.  M.  Ericsson  Tele- 
phone Company  has  acquired  the  whole  of  the  shares  of  and  amalgamates 
mth  Messrs.  H.  T.  Cedergren  Telephone  Company.  By  this  trans- 
action practically  the  whole  of  the  telephone  manufacturing  business 
of  Syveden  comes  under  the  control  of  the  Ericsson  Company. 
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Institution  Notes. 

According  to  a  niiurt  nf  the  (Dniinittii-.  the  mcmbersliii)  nf  tile 
LlVEKPOOL  yil)-('E.NTHK  OF  THK  NuHTH-WksTKBS  CbNTKE  OF  THE 
iNSTlTrTiON  OF  ELKCTRifAL  ENiiiNEEKs  hius  liscn  from  294  to  3G7 
(lurinj;  the  past  session. 

The  Comniittw  of  the  Students'  Section  of  the  North-Western 
Centkk  of  the  Institution  of  KLEfTHK-AL  Engineers  record  anotivcr 
very  successful  session,  durini;  wliicli  a  nunilx'r  of  interesting  Papera 
were  read  antl  visits  paitl  to  several  \v<jrks. 

The  Batti  Wai.laiis  Society  will  hold  their  last  luncheon  for  the 
present  session  on  Monday  next,  the  time  and  [ilace  being  as  usual,  the 
Holborn  Restaurant  at  one  o'clock.  There  will  be  no  set  s))eakcr  but 
members,  especially  those  who  do  not  usually  attend  these  functions, 
are  invited  to  offer  suggestions  for  furthering  the  objects  of  the  Society. 
We  hope  the  week-end  will  see  many  useful  brain  waves  generated. 

The  annual  conference  of  the  Institution  of  Municipal  and  County 
Enoineeks  began  in  London  on  Wednesday  last  and  continues  until 
to-morrow.  The  president  is  .Mr.  Norman  Scorgie,  borough  engineer 
and  surveyor,  of  Hackney,  ^'esterday  afternoon  a  demonstration 
took  place  in  Lincoln's  Inn  Fields  of  mechanically  propelled  vehicles 
used  in  municipal  work.  We  were  sorry  to  see  so  few  electrically 
operated  vehicles,  but  we  noticed  a  dust  van  shown  by  the  Hackney 
Bon>ugli  Council,  a  petrol-electric  vehicle  exhibited  by  Messrs.  Tilling- 
Stevens  and  a  Garrett  2i-ton  lorry  with  an  enil-tipping  body,  specially 
designed  for  municipal  work. 

The  British  Cast  Iron  Research  Association  has  now  been 
constituted  under  the  presidency  of  Lord  Weir  of  Eastwood  with  offices 
at  Central  House,  New-.street,  Birmingham.  The  main  objects  of  the 
Association  are  to  promote  co-operation  amongst  firms  connected  with 
the  i)roduction  and  utilisation  of  cast  iron  in  Great  Britain  with  a  view 
to  the  establishment  of  a  scheme  for  scientific  and  industrial  research. 
Arrangements  will  also  be  made  for  the  distribution  among  members  of 
information  relating  to  the  production,  treatment,  manufacture  and 
utilisation  of  cast  iron  and  to  co-ordinate  the  existing  means  of  research 
and  their  further  development.  An  interesting  and  suggestive 
programme  of  research  has  alrcaily  b?en  arranged. 

Business  Items,  &c. 

^lessrs.  C.  H.  Runnall^.  electrical  engineei-s,  have  removed  to  new 
premises  in  Grove-road,  Sutton.  Surrey. 

Mr.  William  Raine  has  commenced  business  as  an  electrical  enginetT 
^vith  his  son,  trading  a.s  William  Kaine  &  Company,  at  9,  Conescliffe-road, 
Darlington. 

The  telephone  numbei-s  of  the  Publicity  Organisation  of  the 
General  Electric  Company,  Ltd.  (Head  Ofl^.ce,  Magnet  House, 
Kingsway,  W.C.  2),  are  now  Central  2604  and  2605.  The  address  mil 
remain  as  at  present,  92/4,  tjueen  Victoria-street,  E.C.  4. 

The  Forest  City  Electric  Services  Supply  Company  are  removing  their 
offices  and  stores  on  the  20tli  inst.  as  follows  :  Offices,  10,  Princess-street, 
Chester-road,  JIanchcster ;  Stores :  2  and  4,  Cornbrook  Park-road, 
Manchester.  The  telephone  number  remains  Central  5414.  Goods  and 
empties  should  be  addi'essed  to  our  stores. 

Messrs.  Leslie  Dixon  &  Co.mpany.  91,  Queen  Victoria-street, 
E.C.  4,  now  represent  Messrs.  .John  Fletcher,  Ltd.,  the  well-known 
electrical  slate  manufacturers  in  the  South  of  England.  The  works  at 
Carnarvon  are  equipped  with  the  most  modern  machinery  for  the  pre- 
paration and  finishing  of  electrical  slates,  and  Messrs.  Di.xon  &  C'ompanv 
are  prepared  to  e.wcute  all  ortlers  for  slate  bases  for  switehgear,  &c. 

Messrs.  Geo.  W.  Wheatley  &  (,'o.  have  issued  a  useful  booklet,  which 
shows  at  a  glance  the  cost  of  telephone  calls  under  the  new  method  of 
charging  by  distance.  Lists  of  exchanges  within  the  five-mile  circle  of 
Oxford-circus,  in  the  inner  London  zone  and  within  a  radius  of  25  miles  of 
I.<)ndon  are  given.  Copies  can  be  obtained  free  of  charge  upon  application 
to  the  company  at  95,  Upper  Thames-street,  E.C.  4,  or  46/8,  Beak-street, 
W.  1. 

Mr.  W.  T.  Bower,  A.M.I.E.E.,of  184,  .Tockey-road,  Sutton  Coldfield, 
near  Birmingham,  has  been  apjiointed  as  Midlands  representative  of 
Mcssre.  Buckley,  Saunders  &  Company,  Ltd.,  for  theirelectric  welders 
"  Cycarc  "  welding  process,  electrodes  and  other  welding  sjK-cialities. 
Jlr.  Bower,  who  will  be  plea-scd  to  re-ply  to  inquiries  and  arrange  demon- 
strations, &e.,  in  his  territor\'.  has  openedacentral  ofliee  at  7,  Jamaica 
Row,   Birmingham.     Telephone  number:  Midland  1272. 

Bankruptcies,  Liquidations,  &v. 

Thos.  ll.uilman.  electrician.  Hohntickl.  Bunile\-road,  Rawtenslall, 
has  been  adjudicated  banknipt. 

Mr.  H.  W.  Bowler,  30,  Xorth  .John-street,  Liverpool,  has  been  ap- 
pointed trustee  in  the  hankniptcy  of  Saml.  Horace  Dougherty,  trading 
as  the  Mersey  Electric  Company,  lot!,  Kensington,  Liverpool. 

The  "  London  Gazette  "  announces  that  the  first  and  final  dividend 
payable  at  26.  Baldwin-street,  Bristol,  to  creditors  of  Jas.  S.  Denley 
(tradins  as  Denley  &  Company),  is  2s.  SJd.  in  the  £,  and  not  3s.,  as 
announced  previously. 

A  deed  of  assignment  has  been  executed  by  Harold  Stead,  electrical 
engineer,  Dyson-street,  King  Cross,  and  103,  King  Cross,  Halifax, 
under  which  debtor  imdertakes  to  pay  any  deficiency  between  the  amount 
realised  an<l  the  amount  required  to  pay  costs,  &c.,  and  a  dividend  of 
5s.  on  the  debts.  Unsecured  liabilities,  £3.58  ;  estimated  net  assets, 
£130.     Mr.  A.  Gray,  9,  Fountain-street,  Halifax,  is  trustee. 


[Tenders  Invited  and  Accepted. 

I'oSTVPKiDn  GuAKiiiANS  re-quiii'  tenders  by  June  23  for  three  months 
.supply  of  electrical  material.  Further  particulars  from  the  Clerk, 
Union  Offices,  Pontypridd. 

Bury-  (Lanes)  Hoi  sing  Com.mittee  want  tenders  by  June  22  for  wiring 
and  fitting  in  92  houses  in  the  Walmereley  district.  Specification  from 
the  Borough  Electrical  Engineer. 

Edinburgh  Corporation  requires  tenders  bj'  .June  22  for  the  wiring 
of  houses  comprised  in  the  Gorgic  housing  scheme  (southern  section). 
Specifications  from  the  Engineer,  Dewar-place,  Edinburgh. 

Manchester  Electricity  Department  require  tendei-s  by  June  28 
for  about  27  000  yanls  of  weldless  steel  upright  and  socket  tubes.  Speci- 
fications from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Manchester  Electricity  Committee  require  tenders  by  June  28  for 
si.x  months'  cable  require'mcnts,  and  by  June  21  for  si.\  months'  supply 
of  marine  store-s.     Specifications,  &c.,  from  Mr.  F.  E.  Hughes. 

Manchester  Tramways  Com.mittee  require  tenders  by  June  21  for 
the  supply  of  points,  tongues,  cros.sings  and  hardened  steel  centres. 
Sixjcificatious  from  the  General  Manager,  55,  Piccadilly,  -Manchester. 

.Manchester  Education  (,'ommittee  want  tenders  by  June  21  for 
wiring  and  fitting  Plymouth  Grove  and  Upper  Jackson  schools.  Speci- 
fications can  be  obtained  at  the  Education  Offices,  Deansgat«,  Manchester. 

The  Isle  op  Wight  County  Council  invite  tenders  bj'  June  27  for  an 
electric  lighting  installation  at  the  Longford  House,  Havenstreet,  Sana- 
torium. Particulai-s  from  the  Ccjunty  Surveyor,  Mr.  S.  R.  Cox,  St. 
Thomas-street,  Ryde,  Isle  of  Wight. 

Islington  (Tjondon)  Borough  Council  require  tenders  bj'  July  4 
for  h.t.  switehgear  for  2  500  V  and  metal-cored  flame  carbons  for 
Excello  type  flame  lamps.  Specifications  from  the  Engineer,  50,  Eden- 
grove.  HoUoway.  N.7. 

Tenders  are  required  by  .June  26  for  the  supply  and  erection  of  motors, 
control  equipment  and  transformers  for  the  operation  of  eight  pumps 
at  the  Dry  Docks  at  Kattendyck,  .Antwerp.  Specifications  can  be  seen 
at  the  Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.I. 

The  Ministry  of  Posts  and  Telegraphs  of  the  Kingdom  of  the  Serbs, 
Croats  and  Slovenes  invites  tenders  for  the  supply  of  18  000  kilos  of 
iron  zinced  wire,  80  000  curved  carriers  and  80  000  porcelain  insulators  ; 
and  also  250  complete  sets  of  tools,  &c.  Tenders  by  29th  June  and 
30th  June  respectively.  Specifications  at  the  Department  of  Overseas 
Trade,  35,  Old  Queen-street,  S.W.I.  It  is  desirable  that  Hnns  intending 
to  compete  should  be  represented  locally. 

The  Electricity  CoinnssioN  of  Victoria,  073,  Bourke-street. 
Melbourne,  require  tenders  by  Aug.  15  for  the  following  plant  and 
material  for  the  Morwell  power  scheme  :  steel  work  for  power  station, 
&c.  (specification  95)  and  boilere,  stokers,  fans,  steel  cliimneys,  sooting 
and  dust  extraction  equipment,  ash-handling  plant,  &c.  (specification 
99).  Specifications,  &c.,  from  the  Agent-General,  Victoria  House, 
Melbourne-place,  Strand,  London,  W.C. 

Barberton  (Transvaal)  Municipal  Council  invite  tenders  for  two 
boilers  (3  000  lb.  of  steam  per  hour  at  180  lb.  pressure),  two  75  kW 
three-phase  2  200  V  (50  periods)  steam  alternators  (engines  to  be  high- 
speed and  coupled  direct),  switchboard  and  instruments,  steel  chimney, 
piping,  feed  pumps  and  connecting  cables  ;  steel  poles,  conductors, 
insidators,  lightning  arresters,  &c.  ;  three  30  kW  three-pha.se  and  10 
5  kW  single-phase  transformers,  house  sen-ices  and  metei-s  for  150 
consumers.  Specifications  from  Prof.  W.  Buchanan,  7.5,  Louis  Botha- 
avenue,  .Johannesburg,  and  tenders  to  the  Town  Clerk,  Municipal  Offices, 
Barberton,  by  July  20. 

Sydney  (Jf.S.W'.)  Council  have  accepted  the  tender  of  W.  T.  Henley's 
Telegraph  Works  Company  for  the  supply  of  cables  at  £32  065. 

York  Corporatio.n  has  accepted  the  tender  of  Callender's  Cable  and 
Construction  Company  for  cables. 

London  Comity  Council  has  accepted  the  tender  of  Dorman,  Long  & 
Company  for  the  supply  of  track  rails,  according  to  the  new  Engineering 
Standards  Association's  section  No.  8,  for  £86  231.  .5s.,  cut. 

Blackburn  Council  has  placed  an  order  with  the  Metropolitan- 
Vickers  Electrical  Company  for  the  supply  and  erection  of  e.h.t.  switch- 
gear  at  .Jubilee-street  generating  station,  and  with  the  English  Electric 
Company  for  two  rotary  converters  and  switehgear. 

The  following  tenders  have  been  accepted  by  Glasgow  Corporation  : 
Metropolitan-Vickers  Electrical  Company,  switchboards  for  Keniiing 
Park  Station,  £2  039,  and  Partiek  sub-station,  £351  :  British  Thomson- 
Houston  Company,  switchboartl  for  Elliot-street  sub-station.  £1  642  ; 
Sloan  Electrical  Com])any,  Wni.  ^IcGeoch  &  Company,  W.  Brown  & 
Company  General  Electric  C<impany,  Wood  &  Cairns,  British  Thom- 
son-Houston Company,  and  Simplex  Conduits,  Ltd.,  for  electrical  fittings. 

The  Metropoutan-Vickers  Electrical  Company  has  secure-d  the 
contract  for  the  supply  of  five  12  500-kW,  three-phase  turbo-alternators 
to  the  Electricity  Commissioners  of  Victoria,  at  £300  000.  The  alter- 
nators will  generate  current  at  6  600  V,  .50  periods,  at  3  000  revs,  per  min. 
The  first  set  has  been  promised  in  11  montlis,  with  completion  in  17 
months.  The  surface  conden.sers  will  be  made  in  \'ictoria,  while  an 
American  firm  will  supplj'  the  switehgear  and  transfonners.  Competition 
was  open  to  all  the  world,  and  was  especially  keen  in  view  of  the  fact  that 
the  undertaking  will  be  one  of  the  highest  tension  transformer  schemes 
in  the  world.  The  power  house  at  Morwell  is  60  or  70  miles  from  Jlel- 
boume.  to  which  a  transmission  line  will  be  erected. 
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Patent  Record. 


SPECIFICATIONS  PUBLISHED, 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancry-lane,  London.  W.C, 

Complete  Specifications. 

132  259  Kreher.    Electrodes  for  electrical  accumulators.    (3/11/17.) 
139  152  American  Bosch  Magneto  Corpn.    Magnetos.    (20/2/19.) 

139  506  Siemens  &  Halske  Akt.  Ges.    Vapour  arc  lamps.    (26/7/20.) 

_  The  luminosity  of  a  vapour  arc  lamp  is  increased  by  the  discharge  being  effected 
through  a  tube  device  so  that  the  cross-sectibnal  area  of  the  vapour  track  is  reduced, 
whilst  by  means  of  a  protecting  device  (which  may  also  serve  as  a  cooling  arrange- 
ment and  extend  close  up  to  the  discharge  end  of  the  tube)  the  arc  is  prevented 
from  spreading  over  the  edge  on  to  the  outer  surface  of  the  tube. 

140  074  FosHL.     Electro-magnetic    device    for    re-magnetising    permanent    magnets. 

(20/3/18.) 

140  743  American   Bosch    Magneto  Corpn.    Magnetos   for   multi-cylinder  engines. 

(27'3'19.) 

141  756  Akt.-Gss-  Brown.  Boveri  et  Cie.     Method  of  preventing  injurious  earthing 

currents  in  electric  nets.     (17  4,' 19.) 

142  433  Western    Electric    Co.     Machine   switching   telephone   exchange   systems. 

(14/9/17.) 

145  477  Metallbank  und  Metallurgische  Ges.  Akt.-Ges.  &  Lilienfeld.    Process 

for  electrical  gas  purification.     (8/8/ 18.) 

146  079  Automatic  Telephone  Mfg.  Co.,  Ltd.    Code  signalling  arrangements  for  party 

line  telephone  systems.    (30/6/19.) 

147  774  Apple.     Building  commutators  for  dynamo  electric  machines.    (22/1/17.) 

160  529  British  Thomson-Houston  Co.,  Ltd.,  Hastings  &  Lacock.  Electric  furnaces. 
(19/12/19.) 

160  531  Midgley  &  Vandervell  &  Co.,  Ltd.     Electric  switchboards.    (19/12/19.) 

160  547  Hirst  &  Brook.  Automatically-operated  electric  switches  for  controlling 
electric  switches.    (22/12/19.) 

160  554  Coles  &  Cowper.  Manufacture  of  plates  or  sheets  by  electro-deposition. 
(22/12/19.) 

160  559  Adams.  Trip-mechanism  for  electric-ignition  devices  for  internal  combustion 
engines.     (23/12/19.) 

160  569  Boardman,  Boardman  &  Boardman.     Electric  arc  lamps.    (24/12/19.) 

160  570  Boardman,  Boardman  &  Boardman.  Reflectors  for  electric  arc  and  other 
lamps.     (24/12/19.) 

160571  Boardman,  Boardman  &  Boardman.    Electric  arc  lamps.    (24/12/19.) 

160  582  OuAiN  Electric  Co.,  Ltd.,  &  Spink.  Electric  cigar  lighters  and  similar  devices. 
(31/12/19.) 

160  589  Automatic  Telephone  Manufacturing  Cx).,  Ltd.,  &  Roseby.  Alternative 
current  track  circuits  for  railway  signalling.    (3/1/20.) 

160595  Green.     Electric  accumulators.     (6/1/20.) 

160  603  CoATES,  Gittings,  Davies  &  Metropolitan-Vickers  Electrical  Co.,  Ltd. 
Electrical  switch  gear.     (8y  1  ;20.  J 

160  609  EwART.  Means  for  facilitating  the  timing  of  electro-ignition  apparatus  of  in- 
ternal-comb  usi  ton  engines.     (16/1/20.) 

160  611  British  Thomson-Houston  Co.,  Ltd.,  Young  &  Durrant.  Electric  con- 
densers.   (17/1/20.) 

160  637  Fennimore.     Electric  lamp.     (10/2/20.) 

160  641  Henley's  Telegraph  Works  Co.,  Ltd  .,  &  Gregoire.  Flame-proof  boxesfor 
switches,  fuses  and  similar  electrical  fittings.     (14/2/20  ) 

160  645  Marks  (Landers,  Frary  &  Clark).     Electrically-heated  utensil.    (23/2/20.) 

160  663  Sykes  Interlocking  Signal  Co.,  Ltd.,  &  Tarrant.  Railway  electric  track 
circuits.    (16/3/20.) 

160  71 1  March  Sc  Newey.    Conduit  fittings  for  driving  electric  conductors.    (19/7/20.) 

160  715  Wade  (Mills).     Electric  motor  for  driving  phonographic  and  other  machines. 

22/10/19.)    (Divided  Application  onl54  41 1.) 

161  602  Taylor.     Distribution  connected  with  singis-phase  alternating  current  systems- 

(26/9/19.     Cognate  Application  2  858/20.) 
161  603  Morgan  Crucible  Co.,  Ltd.  &  Spiers.     Electrically-heated  melting  and  other 

furnaces.    (7/10/19.) 
161  607  British  Insulating  &  Helsby  Cables,  Ltd,  &  Astley.     Electric  rail  and  other 

metal  body  bonds,  and  like  connecting  devices.     (14/10/19.) 
161  619  Western  Electric  Co.,  Ltd.    (Western  Electric  Co.,  Inc.)    Electric-discharge 

apparatus.    (23/11/19.) 
161  650  Moulin  (nee  Cenhard),  Bull&  Favre.     Electro-magnetic  clocks.    (9/1/20.) 
161  652  Nottage  &  Parkin.     Wireless  telegraph  calHng  devices.     (9,1/20.) 
161  659  JEFFER30N&  Jefferson,  Ltd.     Electnc  plug  Connecting  appliances.     (10,1/20.) 
161  661  Britis'h  Thomson-Houston  Co.,  Ltd.     (General  Electric  Co.)    Electric  switches 

and  like  apparatus.     (10. 1,'20.) 
161  667  Velde  &  Furn:val.    Wireless  direction-finding  means  for  aircraft.    (12/1/20.) 
161  696  Jensen  &  Tilhey.     Magnetos.     (16/1/20.) 
161  703  Osgood  &  Dean.    Construction  of  electric  fire.     (19/1/20.) 
161  704  Conner  &  Puckette.    Circuits  of  ignition  systems  of  internal  combustion 

engines.     (19/1/20.) 
161  706  Powell.  Baden-,     Electrical  method  of  reproducing  distant  scenes  visually, 

(19/1/20.     Cognate  Application  23  133,20.) 
161  707  Merryweather  &  Sons,   Ltd.,  Osborne  &   Brown.     Electrically-operated 

pumps.    (19/1/20,) 
161745  Berry.     Electric  fires.    (2/2/20.) 
161  746  Cox.    Submarine  telegraphy.    (2/2/20.) 

161  748  British  Thomson-Houston  Co.,  Ltd.    (General  Electric  Co.)    Electric  in- 
duction apparatus.     (2/2/20.) 
161  755  British  Thomson-Houston   Co.,   Ltd.    (General  Electric  Co.)    Regulating 

systems  for  electric  circuits.    (4, 2^  20.) 
161758  Watson  &  C.  L.  I.  Manufacturing  Co.,  Ltd.    Dynamo-electric  g&nerators 

for  use  in  motor  vehicles  and  iike  lighting  and  ignition  systems.     (5/2/20.) 


APPLICATIONS  FOH  PATENTS. 

December  29,  1920. 
36  321  Automatic  Tele.^hone   Mfg.  Co.,   Mercer  &  Gillihgs.    Measured  service 

telephone  systems. 
36  357  Beckert.    Safety  device  for  incandescent  lamps. 
36  362  B.T.-H.  Co.,  Milner  &  Wheat.     Photometers. 

36  407  Automatic  Telephone  Mfg.  O^.    Electro-magnetic  mechanism.    (7/9,20,  U.S. 
36  416  Addison  &  Scott.    Step  by  step  motors. 

December  30,  1920. 
36  432  Railing,  Garrard  SiCoales.    Electric  cut-outs. 
36  443  Sawle.     Electric  flash  signs,  &c. 
36  448  British  Insulated  &  Helsby  Cables  &  Blades.    Jointing  armoured  electric 

cables. 
36  449  Reed.     Electric  furnace.    (27,3,20,  U.S.) 
36  474  Day.    Switches. 
36482  Skarratt.    Accumulator  cells. 
36488  Fairburn.     Protective  device  for  d.c.  motors. 
36  492  CuDNEY.     Electric  exploders. 
36  499  Sayers.     Dynamo  electric  machinery. 
36  503  Allmanna  Svenska  Elek.  Aktiebolaget  &  Ytterberg.    Appar-  tus  for  testing 

electrical  machinery. 
36505  &  36506  Metropolitan-Vickers  Electrical  Co.    Fuses.    (12/1/20,  U.S.) 
36522  Johnston.    Automatic  cut-outs  for  electric  boiling  appliances,  &c. 
36528  EiMER.     Electric  furnaces.    (18/7/14,  U.S.) 

36  530  Whitehead.    Detecting  direction  and  sense  of  earth's  magnetic  field,  &c. 
36  540  Greedy.    Windings  for  a.c.  machines. 


December  31.   1920. 
36  599  Callender's  Cable  &  Construction  Co.  &  Watson.    Electric  cables. 
36623  B.T.-H.  Co.    (G.  E.  Co.)     Measuring  instruments  for  lamps. 
36  624  B.T.-H.  Co.    (G.  E.  Co.)    Protecting  transmission  or  distribution  systems. 
36  626  B.T.-H.  Co.    (G.  E.  Co.)    Current-collecting  devices  for  electric  machines,  &c. 
36630  Western  Electric  Co.     Radio  transmitting  apparatus.    (31/12il9,  U.S.) 
36  652  Bethenod.    Means  of  communicating  between  vehicles  of  electric  trains.    (3/ 1  /20 

France.) 
36  666  South  Wales  Electric  Power  Distribution  Co.  &  Wisdom.    Cable-dividing 

boxes. 
36  668  Urbasch.     Primary  batteries.     (28/12/19,  Austria.) 
Januarys,  1921. 
2  Taylor.     Electrical  power  transmission  systems. 
28  Marsh  &  Sanderson.    Covers  for  switches. 
126  Telegraphen  Ges.    Telephonograpns. 

160  LoNGUE.     Preservation  of  electric  motor  from  action  of  surrounding  medium,  &c. 
163  Mylo.     Electric  conductors  resistance  bands,  &c.,  for  reproduction  of  sound  waves . 
(2/1/20,  Germany.) 

January  4,  1921. 
185  Bethenod.     Electrically-controlled  signals.    (22/11/18,  France.) 
215  WooDELL.    Switches. 

240  Rogers.     (Meaker  Galvanising  Co.)    Electro-galvanising  machine. 
242  ShearoR  &  Taylor.     Electric  controller. 

263  Metropolitan-Vickers  Electric  Co.  &  Hansell.    Transformers. 
265  Cachemaille.    (Westinghouse     Lamp    Co.)    Vapour-electric    current     rectifying 

apparatus. 
297  Eckersley.     Wireless  signalling  aerials. 

306  Cie  du  Chemin  de  Fer  de  Paris  a  Orleans.     Electric  railways.     (3/8/17,  France.) 
308  Merz  &  McLellan.     Fuel-superheating  devices. 
January  5,  1921. 
335  Eaton.     Electric  lanterns. 
340  Macdonald.    Telephone  systems. 
346  Brook  &  Hirst.    Switchgear  for  controlling  motors. 
356  DuBiLiER.     Electric  condenser.    (18/1/16.  U.S.) 

367  EusTiCE.    Cartridge  fuse.    (23/7/14,  U.S.) 

368  EusTiCE.    Safety  fuse.    U4/3/17,  U.S.) 

369  EusTiCE.     Cartridge  fuse.    (22/6/14,  U.S.) 

370  EusTiCE.     Enclosed  electric  fuses.    (21/6/18,  U.S.) 

371  EuSTiCE.    Fuses.    (3/9/18.  U.S.) 

372  EuSTiCE.    Fuse  terminal  attaching  means.    (31/3/19,  U.S.) 

373  EusTiCE.     Knife-blade  fuse.    (7/3/18,  U.S.) 
377  WiLLSON.     Electric  signal  or  alarm  apparatus. 
400  Edmunds.     Switches. 

431  Brydon.     Electric  relay  devices. 

436  Siemens  &  Halske  A.-G.    Contact  springs  for  switching  apparatus.    (29/5/14, 

Germany.) 

437  Siemens-Schuckertwerke.     Electric  insulating  materials.    (20/10/17,  Germany.) 

438  Siemens-Schuckertwerke.    Operation  of  electro-magnetic  couplings.     (12/12/19, 

Germany.) 
461  McLachlan.     Electric  relays. 
466  Thor  Electric  Safety  Lamp  Co.    Combined  resistance  and  cut-out. 

January  6,  1921. 
493  Davis  &  Hudson.     Switches,  ceiling  roses,  &c. 
504  Columbine,  Rooks  &  Hargreaves.     Electric  fittings. 
578  B.  T.-H,  Co.  8e  Shuttleworth.     Motor  control. 
603  Mason.    Switches.     (3/7/19,  U.S.) 

613  Froese.     Electrode  for  introducing  medicaments  into  the  skin.    (16/5/19,  Ger- 
many.) 

638  Ges.  FUR  Drahtlose  Telegrafhie.    Wireless  antennee.    (11/10/19,  Germany.) 

639  Ges.  fur  Drahtlose  Telegraphie.     High  and  low  frequency  telephone  systems. 

(7/1/20,  Germany.) 
652  Schroter.    Regulating    terminal    voltage    of    electrical    valve    tubes.     (1/9/19, 

Germany.) 
657  Hodges.    Fusible  cut-outs  and  distribution  fuse  boards. 

668  Bergmann   Elektricitats  Werke  A.-G.    Polyphase  transformers.      (22/10/17, 

Germany.) 

669  Bergmann    Elektricitats    Werke    A.-G,    Conductors    for    electric    machines. 

(26/11/17,  Germany.) 

670  Bergmann    Elektricitats    Werke    A.-G.      Conductors    for    electric    machines. 

(20/2/14,  Germany.) 

January  7,  1921. 
691  RegnaulddeBellescize.    Receivers  for  electro-magnetic  wave  systems.  (10/10/19 

France.) 
693  Dance.    Series  field  windings  for  continuous-current  dynamos. 
723  Ireland  &  Lucas.     Electric  ignition  apparatus. 

730  Lowy.     Electric  exploration  of  interior  of  the  earth.    (27/3/19,  Germany.) 

731  Fery.     Electro-magnetic  clocks.     (.8/ i/20,  France.) 
760  Savidge  &  Terrey.     Step-down  transformers. 
765  Edmunds.    Control  of  electric  circuits. 

771  Metropolitan-Vickeks  Electrical  Co.    Fuses.    (12/1/20,  U.S.) 
787  LuzY.     Electric  pocket  lamps.    (4/8/19,  France.) 

795  Apex  Electrical  Mfg.  Co.    Vacuum  cleaning  devices.    (9/7/15,  U.S.) 

796  Apex  Electrical  Mfg.  Co.    Suction  cleaning  devices.    (29/9/15,  U.S.) 

797  Apex  Electrical  IwIfg.  Co.    Suction  cleaning  devices.    (17/1/17,  U.S.) 

798  Apex  Electrical  Mfg.  Co.    Vacuum  cleaning  devices.    (25;  11/ 16,  U.S.) 
827  Sarnmark.     Wireless  and  lignt  signalling  devices.    (Ifl2/19,  Sweden.) 
836  Hanson.     Wireless  phonographs.    (3/6/18,  U.S.) 

842  Soc.  Anon,  des  Usines  J.  Gallay.     Electric  head-hghts.    (9/10/19,  Switzerland.) 
853  Wise.     Incandescent  electric  lamps.    (7/2/19,  U.S.) 

880  Sankey  &  Sons  &  Stevens.     Electrical  transmission  for  motor  vehicles,  &c. 
892  Le  Tellier.    Electric  pocket  magneto  lamps.    ( 10, 1, 19.  France.) 

Januarys,  1921. 
918  Campbell,  Meredith  &  Heap.    Electric  cranes. 
926  Raybould.     Revolving  nose-pieces  for  gas  and  electric  fittings. 
946  Wilde.     Galvanic  battery.    (10/12/19,  Austria.) 
950  Highfield  5c  Calverley.      Apparatus  for  converting  or    transforming  electric 

currents. 
953  Widerstand  Akt.-Ges.  fur  Elektro-Warme  Technik.      Frames   for  windings 

of  heating  elements,  &c.  (13/9/18,  Germany.) 
959  Behn.  Electrical  resistances.  (4/1/16,  Cxermany.) 
963  Wright.     Electrical  cooking  apparatus.    (5/2/16,  U.S.J 

983  Siemens  &   Halske  A.-G.      Testing   arrangements    for  telephone  installations. 

(26/3/18,  Germany.) 

984  Siemens   5t    Halske   A.-G     Mercury   vapour-jet     pump   with    arc.        (3/10/19, 

Germany.) 

985  Siemens-Schuckertwerke.  Irfsulating  material.    (14/12/17"  Germany.) 

986  Siemens-Schuckertwerke.  Insulating  materia!.    (8, 1, 18,  Germany.) 

987  Siemens-Schuckertwerke.  Submarine  telegraph,  &c.,  cable.  (2/2/18,  Germany.) 

988  Siemens-Schuckertwerke.  Cables  with  uniform   gradation  of    voltage   drop. 

(6/9,19,  Germany.) 

989  Siemens-Schuckertwerke.      Suppression  of  earth-leakage  current  of  high  voltage 

networks. 
1  087  Trichard.     Electric  time-transmitting  apparatus.    ( 13/7/17,  France.) 
1089  Sarnmark.    Transmitters  forsignalling.    (1/12/19,  Sweden.) 
1  103  Signal  Ges.    Submarine  sound  receiver.    (10''12/14,  Germany.) 
1  104  Signal   Ges.     Increasing   sound   energy   with   submarine    sound    transmitters. 

(2/10/15,  Germany.) 
1  105  SignalGes.    Tuning  circuits  for  submarine  sound  receiving  apparatus.  (31/12/17, 

Germany.) 
1  106  SignalGes.    Transmitting  speech  under  water.    (20/12/19,  Germany.) 
1  107  Ges.fur  ElektromechanischeTelephonapparate.    Switching  arrangement  for 

telephone  systems.    (4/6/14,  Germany.) 
1  112  Bendmann.     Electric  arrester.     (9/8/19,  Germany.) 
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Companies'   Reports,   &c. 

Messrs.  Johnson  i  I'liii.i.ips,  Ltd.,  ai-o  inviting  apjilieiilions  for 
£350  000  8  per  oeiit.  first  mortagpgo  clobonluro  stock  at  UU  pc^r  cent. 

The  preforouco  share  and  transfer  books  of  the  Automatic  Tki.epiionb 
Ml-ci.  Company,  Ltd.,  will  be  closed  from  the  18th  to  the  25th  iiist. 
inclusive  for  the  preparation  of  the  dividend  warrants  on  the  0  per  cent. 
preference  shares,  which  will  be  posted  on  the  :iOlh  inst. 

On  Friday  last  Mr.  .Justice  V.  0.  Lawrence,  in  the  Chancery  Division; 
appointed  a  receiverof  the  .M.^naosTkamway.s  &  LranTiso  Comi-any  L/td- 
It  was  stated  that  the  Oimpany  had  issued  debentures  for  tSoO  000,  and 
that  it  was  unable  to  pay  the  interest  due  on  the  1st  prox. 

The  directors  of  the  Electric  &  Gbnebal  Investment  Company, 
Ltd.,  have  declart-d  a  dividend  at  the  rate  of  6  per  cent,  per  annum, 
less  tax  (3s.  per  share),  on  the  pivference  shares  for  the  half-year  ending 
tho  30th  inst.  and  payable  on  Jul}'  1. 

The  directors  of  tho  Madras  Electric  Supply  Corporatiok,  Ltd., 
have  declared  a  dividend  of  8  per  cent,  (ta.t  free)  on  the  ordinary  shares 
for  the  past  year.  A  sum  of  £15  000  is  placed  to  general  reserve,  £1  000 
to  employees'  gratuity  fund  and  £'J  t)20  carried  forward. 

For  the  year  ended  .March  31  last  the  profit  of  Wayoood-Otis,  Ltd., 
was  £83  Ot59  after  providing  for  all  e.xirenses  and  depreciation.  With 
£14  446  brought  forward,  the  total  is  £97  014.  The  directors  have  placed 
to  reserve  £30  000,  to  pensions  fund  £5  000  and  they  recommend  a 
dividend  of  U  per  cent,  on  tlio  onlinary  shares,  leaving  £27  979  to  carry 
fonvard. 

Tho  Rees  Rotctebo  Manufaoturino  Company,  Ltd.,  has  declared  a 
dividend  of  8J  per  cent,  (less  tax)  on  the  preference  shares  for  the  year 
1915  and  for  the  nine  months  ended  .Sept.  30,  1916,  a  sum  of  £5  000  is 
placed  to  depreciation  reserve,  £4  OOO  to  general  reserve,  £5  000  to  a 
taxation  reserve,  £4  523  for  maintenance  of  buildings,  plant,  &c.,  and 
£117  to  bad  debts  account,  leaving  £6  727  to  carry  forward. 

The  Eastern  Telegraph  Company,  Ltd.,  announce  the  payment  on 
15th  July  next  of  a  dividend  at  the  rate  of  3i  per  cent,  per  annum 
(less  tax)  on  the  preference  stock  for  the  quarter  ending  the  30th  inst., 
and  a  first  quarterly  interim  dividend__of  2^  per  cent,  on  the  ordinary 
stock  (tax  free)  in  respect  of  profits  for  the  year  ending  Slst  December, 
1921.  #The  Transfer  books  of  the  ordinary  stook^wiU  be  closed  from  the 
2nd  to  9th  July  inclusive. 

Tho  net  profit  of  the  Jajies  Keith  &Blackman  Company  for  the  year 
ended  March  31,  after  meeting  debenture  intcivst,  excess  profits  duty, 
corporation  profits  tax,  &e.,  was  £49  670  ;  with  £13  220  brcmght  in  the 
total  was  £62  890.  The  directors  recommend  dividend  for  whole  year 
on  the  ordinary  shares  at  rate  of  15  percent,  (tax  free),  to  transfer  to  reserve 
£13  000  and  to  carry  for^vard  £18  272. 

At  the  meeting  of  the  Anglo-Argentine  Tramways  Company, 
Ltd.,  last  week  the  chairman  (Sir  Geo.  A.  Touehe,  Bart.)  dealt  at  some 
length  with  the  position  and  prospects  of  the  company.  The  traffic 
receipts  rose  from  £3  127  784  in  1919  to  £4  014  765  in  1&20,  an  increase 
of  28-36  per  cent.  After  including  credits  of  every  sort,  the  gross  receipts 
reached  the  record  figure  of  £4  413  164.  The  working  expenses  were 
also  a  record  figure  at  £3  198  028.  Their  troubles  during  the  war  were 
almost  entirely  due  to  the  ditliculty  in  obtaining  fuel  and  to  abnormal 
prices  which  had  to  bo  paid  for  it.  In  1919,  the  first  year  of  peace,  tho 
decrease  in  tho  cost  of  current  w:is  £24  934,  and  now  they  had  a  f lu'ther 
decrease  of  £107  840.  The  average  cost  of  fuel  used  by  the  Supply 
Company  during  1920  was  1 183.  per  ton.  Since  the  end  of  the  year  a  new 
contract  had  been  entered  into  by  the  company  for  one  year's  supply  of 
American  coal  at  §11-05  American  gold,  or  a  little  over  OOs.  per  ton 
c.i.f.  Buenos  Aires. 

-After  giving  a  full  analysis  of  the  accounts,  and  explaining  the  position 
as^to  the  supply  contract,  &c.,  the  report  and  accounts  were  adopted. 

The  report  of  the  directors  of  the  Globe  Telegraph  &  Trust  Com- 
pany, Ltd.,  for  .May  31,  1921,  states  that  tho  net  revenue  after  deduction 
of  expenses  amounts  to  £287  772,  and  makes  with  £1^79  brought  forward, 
together  with  an  amount  of  £10  000  transferred  from  reserve  for  con- 
tingencies account,  a  total  of  £299  181.  From  this  amount  the  sum  of 
£219  132  has  been  distributed  in  interim  dividends,  leaving  an  available 
balance  of  £80  040.  The  directors  now  recommend  payment  of  the 
following  final  dividends,  viz. :  3s.  per  share  (less  tax)  on  the  preference 
shares,  making,  with  previous  distributions,  a  total  dividend  for  the  year 
at  tho  rate  of  6  per  cent,  per  annum  (loss  tax);  and  5s.  ])er  share  net,  on 
the  ordinary  shares,  making  with  previous  distributions  a  total  dividend 
on  these  shares  at  the  rate  of  10  per  cent,  net  for  the  year.  These  dividends 
will  absorb  £77  868,  leaving  £2  181  to  bo  carried  forward.  During  the  year 
under  review  61  certificates  of  the  Submarine  Cables'  Trust,  belonging  to 
the  company,  have  been  drawn  and  paid  otf  at  £120  per  certificate.  The 
proceeds  are  in  course  of  reinvestment.  Tho  directors  regret  to  report 
tho  death  of  their  late  colleague.  Sir  James  Pender,  Rart.,  which  took 
place  on  the  20th  ult.,  and  .Mr.  J.  C.  Denison-Pender,  M.P.,  has  been 
appointed  to  fill  the  vacancy. 

The  directors  of  tho  British  Electric  Traction  Company,  Ltd., 
report  that  the  gross  profit  for  the  year  enderl  March  31  was  £264  772. 
less  general  expenses  £44  575,  leaving  net  profit  £220  197,  plus  brought 
iorward  £150  421,  making  a  total  of  £370  619,  of  which  debenture  stock 
interest  absorbs  £85  136,  leaving  £285  483.  The  directors  recommend 
placing  to  reserve  £12  349,  <ind  a  dividend  of  4  per  cent,  for  the  year  on 
the  ordinary  stock,  carrying  forward  £177  318.  No  provision  has  been 
made  for  corporation  tax  (if  any),  as  it  is  proposed  to  deal  with  it  in  the 
yearin  which  it  is  paid.  Aggregate  receipts  of  associated  companiesfor 
1920  showed  an  increase,  but  expenses  increased  in  a  great<?r  ratio,  due 


in  a  large  lueasuie  to  fact  that  in  majority  of  cases  associated  companies 
were  not  authorised  to  increase  fares  and  charges  until  the  latter  part  of 
year.  The  reserve  at  March  31,  1920,  was  £500  000,  from  which  has  been 
deducted  £19  954,  mainly  in  respect  of  loss  on  realisation  of  War  stock. 
There  has  been  addi-d  £7  605  in  respect  of  discount  on  £11  286  5  per  cent, 
pepetural  debenture  stock  and  £8  067  41  per  cent,  second  debenture 
stock  purchased  during  year.     The  investments  stand  at  £3  861  816. 

The  directors'  report  of  Callender's  Cable  &  Construction  Com- 
pany, Ltd.,  for  1920  states  that  tho  profit  amounted  to  £182  920,  less 
interest  on  debenture  stock  (£13  500).  The  dividends  on  the  0.}  per  cent, 
preference  shares  for  the  half-j'car,  the  appropriation  for  depreciation  of 
buildings,  plant  and  machinery  (£30  000)  and  on  office  furniture  (£500), 
leaving  £97  920  plus  £105  803  bnjught  in,  malcing  £203  723.  Dividend 
on  the  ordinary  shares  at  rate  of  15  jier  cent,  per  annum  (less  tax), 
making  33.  per  share,  is  recommended,  placing  to  reserve  for  corporation 
tax  £7  500,  and  wiriting  off  balance  of  new  issue  expenses  (£13  122), 
leaving  to  carry  forward  £108  100.  In  June  last  new  capital  was  raised  to 
meet  expansion  of  business  and  also  outlay  on  new  buildings  and  plant 
at  Erith.  This  new  capital  was  available  only  in  latter  part  of  year,  and 
consequently  full  benefit  therefrom  was  not  experienced  during  the  year. 
The  £5  shares  (both  preference  and  ordinary)  were  in  May,  1920,  sub- 
divided into  five  shares  of  1  each.  New  workshops  have  now  been  com- 
pleted, and  the  manufacture  of  supertcnsion  cable's,  for  30  000  V  and 
upwards,  is  proceeding  satisfactorily.  Important  orders  have  already 
been  received  for  such  cables.  The  reorganisation  of  Picardy  works 
for  manufacture  of  telephone  cables  has  also  been  completed  and  large 
contracts  have  been  secured. 

The  accounts  of  Richardsons,  Westoabth  &  Company,  Ltd.,  for 
the  year  1920  show  a  profit  (after  providing  for  estimated  liabilities  to 
tho  Government)  of  £155  635.  Adding  net  balance  of  profits  for  1919 
(£48  842)  and  deducting  £42  000  for  two  years'  preference  dividend  (paid 
in  June,  1920).  the  balance  is  £162  478.  Out  of  this  has  been  paid  the 
interest  on  the  ik  per  cent,  pc^rpetual  debenture  stock  and  the  preference 
dividend  for  1920,  and  the  directors  propose  to  pay  the  directors'  fees 
(£1  700),  to  place  £45  000  to  depreciation  for  the  year,  and  write  £25  OOO 
off  portion  of  capital  expenditure  in  1920,  leaving  a  balance  of  £64  028. 
The  directors  propose  to  pay  out  of  this  balance  two  years'  dividends  on 
the  preference  shares,  in  addition  to  the  year's  dividend  paid  in  December 
last.  The  preference  dividend  will  then  have  been  paid  up  to  April  3(1, 
1919.  In  consequence  of  the  inability  to  obtain  coal,  tho  works  are 
practically  closed  down.  Many  engine  contracts  remain  to  be  completed, 
but  it  will  be  difficult  to  get  further  orders  until  the  cost  of  production 
has  been  considerably  reduced. 

In  moving  the  adoption  of  the  report  and  accounts  at  the  meeting  of  the 
Electric  Construction  Company,  Ltd.,  on  the  8th  inst.,  the  chairman 
(Mr.  Philip  E.  Beachcroft)  stated  that  the  accounts  surpassed  those 
of  any  previous  period.  The  net  profit  was  £83  110,  compared  with 
£66  169,  an  increase  of  £16  941.  The  available  total  was  £107  743,  or, 
allowing  for  the  interim  dividends  paid,  £90  546.  The  ilirectors  recom- 
mended a  final  dividend  at  rat«  of  7  per  cent,  on  the  preference  shares, 
and  at  rate  of  9  per  cent,  on  the  ordinary  shares,  with  a  bonus  of  2J  per 
cent.,  and  the  transfer  to  general  reserve  of  £19  851,  leaving  £53  497  to 
be  carried  forward.  Had  times  been  normal,  the  bonus  would  have 
been  increased  without  hesitation,  but  having  regard  to  the  prevailing 
financial  and  industrial  conditions,  the  directors  had  come  to  the  con- 
clusion that  the  best  interests  of  the  shareholders  would  be  conserved  by 
making  no  increase  in  the  distribution.  In  regard  to  the  outlook  for  the 
new  financial  year,  the  statement  in  the  report  that  recently  orders  had 
been  difficult  to  obtain  would  not  have  caused  surprise.  Lidustrial 
conditions  throughout  the  country,  in  consequence  of  the  coal  dispute, 
were  deplorable.  He  ventured  to  think  that,  had  the  coal  owners  and 
miners  been  left  to  themselves  to  settle  their  own  differences,  -without 
the  intervention  of  the  Government,  the  matter  would  have  been  settled 
sooner,  and  he  did  not  tliink  the  dispute  was  altogether  to  be  laid  at  the 
door  of  the  miners.  As  it  wa.s,  over  3  000  000,  of  whom  over  1  000  000 
were  minei-s,  were  now  unemployed.  Their  ranks  were  being  incre'ased 
daily,  and  unless  a  speedy  peace  was  attained  there  was  grave  risk  that 
many  industries  in  the  country,  as  well  as  the  mines  themselves,  would 
to  a  great  extent  be  irremediably  destroyed. 

Coal  liad  been  regarded  as  the  life  blood  of  industry,  but  the  present 
stoppage  of  supply  ha<l  to  some  extent  found  its  remedj-  in  the  use  of 
alternative  heating  energJ^  The  mine  leaders  should  take  cognisance 
of  that  fact,  and  the  miners  themselves  should  realise  that  it  was  more 
than  possible  that  their  source  of  employment  was  endangered  by  the 
use  of  oil  and  other  fuel  for  many,  if  not  all,  industrial  purposes.  Even 
if  the  coal  dispute  were  settled,  there  could  be  no  immediate  recovery, 
because  manufacturers  of  pig  iron,  steel  and  other  staple  articles  of  con- 
sumption would  be  reluctant  to  resume  operations  until  they  were 
satisfied  that  they  could  produce  at  prices  which  would  compete  with 
foreign  manufacturers. 

Before  the  country  could  recapture  its  export  business,  or  meet  foreign 
competition  in  the  home  markets,  lower  costs  of  production  were  essential, 
and  those  could  only  be  brought  about  by  a  lower  standard  of  wages  and 
salaries  and  a  lower  margin  of  profit  and  by  increased  output.  We  must 
also  have  a  complete  cessation  of  the  prodigal  spending  of  public  money 
by  bureaucratic  departments  that  had  come  into  existence  during  the 
war.  In  the  electrical  industry  the  number  of  inquiries  for  plant  and 
apparatus  indicated  that  there  was  a  large  amount  of  work  waiting  to  be 
done,  but  buyers  would  not  place  their  orders  in  the  expectation  that 
prices  would  fall.  The  result  was  that  new  business  for  the  moment  was 
very  unsatisfactory,  but  many  factories  were  employed  on  orders  which 
were  placed  several  months  ago. 
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New  Companies. 


The  following  list  ia  compiled  from  information  supplied  by  Messrs. 
Jordan  &  Sons,  Ltd.,  company  registration  agents,  Chancery-lane, 
London,  W.C.2  :— 

BEDESCO,  LTD.  (174  989.)— Reg.  June  1,  capital  £2  000  in  500 
preference  and  1  500  ordinaiy  £1  shares,  to  carry  on  the  business  of 
electrical  engineers  and  contractors.  Directors,  Brig.-Gen.  Sheckleton, 
C.B..  C.JI.Ci^,  R.  R.  Bishop  and  W.  C.  Devereux.  Reg.  office,  35, 
Bucklcrsbury,  E.G.  4.     Private  company. 

BRITISH  CAST  IRON  RESEARCH  ASSOCIATION.  (174  990.)— Reg. 
June  1,  to  conduct  scientific  and  experimental  work  in  connection  with 
the  cast  iron  trade.  Everj'  member  to  contribute  a  sum  not  exceeding 
£5  if  necessarj'.  Directors,  Lord  Weir  of  Eastwood,  Sir  George  Good- 
win, Sir  James  JIcKecknie,  K.B.E.,  and  D.  Vickers.  Reg.  office.  Central 
House.  New-street,  Birmingham.     ComiJany  limited  by  guarantee. 

COOKE  &  GLOVER  (ENGINEERS),  LTD.  (174  974.)— Reg.  May  31, 
capital  £5  000  in  £1  shares,  to  carry  on  business  of  electrical,  horticul-' 
tural  and  mechanical  engineers.  Directors,  F.  R.  Glover  and  F.  A. 
Glover.  Reg.  office,  98,  St.  Peter's-strcet,  Radford,  Nottingham. 
Private  company. 

GRAISELEY  ENGINEERING  COMPANY,  LTD.  (174  994.)— Reg.  June  1, 
capital  illll  (100  in  £1  shares,  to  carry  on  business  of  manufacturers  and 
dealer's  in  machines  and  tools.  Directors,  W.  Riches,  J.  E.  Turton  and 
F.  Woodward.  Reg.  office,  Sidney-street,  Wolverhampton.  Private 
company. 

MODEL  CONSTRUCTION  CAMPANY,  LTD.  (175  019.)— Reg.  June  2, 
capital  £10  000  in  9  OOU  £1  ordinary  and  20  000  la.  founders'  shares,  to 
acquire  and  carry  on  business  of  manufacturers  of  models  of  all  kinds. 
Reg.  office,  2  and  3,  West-street,  Finsbury-circus,  E.G.  Private  com- 
pany. 

NEALE  MAGNET  CONSTRUCTION  COMPANY,  LTD.  (175  020.)— Reg. 
April  2,  capital  £30  000  in  28  000  £1  preference  and  60  000  6d.  deferred 
ordinary  shares,  to  acquire  invention  of  John  Neale  in  relation  to  improve- 
ments in  the  design  and  constniction  of  electro -magnets  and  turn  same 
to  account.  Directors,  J.  Neale  and  J.  A.  Manners-Smith,  B.Sc, 
A.M.I.E.E.     Reg.  office.  7.  Suffolk-street,  PaU-maUEast,  S.W.  1. 

NEW  WELDING  COMPANY,  LTD.  (174  940.)— Reg.  May  28,  capital 
£15  (11)0  in  5  000  preference  and  10  000  ordinary  £1  shares,  to  carry  on 
business  of  electric  and  acetylene  welders  and  engineers.  Directors, 
A.  H.  Phillips,  C.  G.  Arnold,  and  E.  C.  Simper.  Reg.  ofiSce,  26,  Rose- 
bery-a venue,  E.G.     Private  company. 

SENNYBRIDGE  ELECTRIC  SUPPLY  COMPANY,  LTD.  (174  920.)— Reg. 
May  27,  capital  £1  500  in  £25  shares,  to  carry  on  at  Sennybridge,  Deby- 
nock,  Brecon,  business  of  proprietors  of  an  electric  light  undertaking. 
Directors,  W.  J.  Davies,  W.  H.  P.  Rees,  Edward  Davies,  Evan  Davies, 
W.  M.  Davies,'E.  Thomas,  and  D.  Powell. 


Forty  Tears  Ago. 

(The  Electrician,  June  18,  1881.) 

The  Electric  Light  in  Pakis. — ■"  L'Eleetricite  "  says  that  three 
more  lamps  have  lately  been  erected  in  the  Boulevard  Montmartre  and 
three  more  in  the  Rue  Drouot. 

Prices. — The  prices  as  quoted  are  :  Forgutta  percha,  per  lb.,  genuine, 
4d.  to  3s.  3d.  ;  reboiled,  3d.  to  Is.  3d.  For  India  rubber,  fine  Para, 
3s.  7d.  ;  negrohead,  23.  4d.  ;  Central  American,  2s.  to  2s.  6d.  ;  Assam 
and  Pegu.  Is.  3d.  to  2s.  2d.  ;  other  East  Indian,  Is.  9d.  to  2s.  4d.  ;  Mada- 
gascar and  Jlozambique,  Is.  6d.  to  2s.  4d.  The  market  is  reported  as 
dull  for  all  kinds. 

The  Telephone  in  Leicester. — The  Corporation  have  lately  con- 
nected their  police  stations  by  means  of  the  Gower  Bell  telephone,  rented 
from  the  Post  Office.  The  wire  and  necessary  apparatus  have  been 
erected  under  the  supervision  of  Mr.  G.  N.  Partridge,  of  Nottingham, 
Inspector  of  Postal  Telegraphs  for  the  North  Midland  District.  The 
apparatus  is  said  to  work  very  well. 

Electric  Light  in  Dublin. — The  Mansion  House  of  this  city  has  been 
lighted  up  by  the  Brush  system.  Six  lamps  were  placed  in  the  newly- 
erected  supper  room,  and  ten  more  were  placed  in  the  garden  and  in 
Dawson-street.  The  lamps  were  fed  by  a  Robey  engine.  The  Swan 
incandescent  lamp  has  also  been  on  exhibition,  and  is  said  to  have  been 
suooes.^ful  as  far  as  light-giving  power  is  concerned. 

A  Directory  of  Telephone  Exchange  S  itbscbibers. — We  have 
received  a  very  well  got  u])  and  neatly  jjrinted  directory  to  the  sub- 
scribers of  the  Bell  Telephone  Exchange  in  Pliiladelphia.  The  names 
are  arranged  alphabetically,  followed  by  the  address  of  the  subscriber; 
opposite  the  name  is  the  subscriber's  number.  The  "  Directory  "  also 
contains  a  few  brief  rules  of  procedure  in  using  the  telephone.  We 
think  that  this  list  is  worthy  the  imitation  of  telephone  exchanges  in  this 
country. 

The  Editorial,  Advertisement  and  Publishing  Officee  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.  4.  Telegrams  : 
Benbrotic,  Fleet,  London.     Telephone  ;  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment  copy  and  blocks  shoitld  be  received  on  the  Friday  preceding  date 
of  publication. 


Arraniieineiiis  lor  the  Week. 

FRIDAY.  June  17th  (to-day). 

Royal  Institution. 
9 p.m.     At  Albemarle-street,  London,  W.     Discourse  on  "Chemical 
Combination  and  the  Structure  of  the  Molecule,"  by^^Sir^J.  J. 
Thomson,  O.M.,  F.R.S. 

WEDNESDAY,  June  22nd. 

Faeaday  Society. 

8  p.m.  At  the  Chemical  Society,  Burlington  House,  Piccadilly. 
London,  W.  Papers  to  be  read  :  "  High  Temperature  Pheno- 
mena of  Tungsten  Filaments,"  by  Mr.  C.  J.  Smithells  ;  "  A 
Simple  Apparatus  for  Determining  the  Coagulations  Velocity 
of  Gold  Sols,"  by  Mr.  E.  Hatschek  ;  "  Variation  of  Surface 
Tension  with  Temperature,"  by  Prof.  A.  W.  Porter;  "The 
Influence  of  the  Solvent  upon  lonisation  and  the  Accompany- 
ing Heat  Effect,"  by  Mr.  S.  M.  Neale  ;  "  The  Potential  of  the 
Iodine  Electrode  and  the  Activity  of  the  Iodine  Ion  at  25°C.," 
by  Mr.  A.  McKeown,  and  a  demonstration  of  "  The  Transmission 
of  Sounds  by  means  of  Rochelle  Salt  Crystals,"  by  Mr.  E. 
Kilbum  Scott. 

FRIDAY,  June  24th. 

Physical  Society. 

5  p.m.  At  the  Imperial  College  of  Science,  South  Kensington, 
London,  S.W.  Papers  on  :  "  Capacity  and  Eddy -Current 
Effects  in  Inductometers,"  bj-  Mr.  S.  Butterworth  ;  "  New 
Specific  Heat  Apparatus,"  by  Dr.  E.  Griffiths ;  "  On  En- 
counters between  Non-Spherical  Gas  Molecules,"  by  Prof. 
A.  0.  Rankine,  and  "  An  Electro-Culture  Problem,"  by  Dr. 
C.  Chree,  F.R.S. 


Benn  Brothers  Journals. 


Some  Featukes  of  the  Current  Issues. 

"  The  CabinetMaker"  :  "  The  Decoration  of  Furniture"  ;  "Measured 
Drawings  of  Museum  Pieces  "  ;  and  "  Furniture  Exports  in  May." 

"  Chemical  Age  "  :  "  Vitamins  in  Food  Substances  :  a  Comparison 
between  the  Vitamine  content  of  Natural  and  Manufactured  Food  Sub- 
stances" ;  "German  Exporters  and  the  Reparation  Levy";  and 
"  Reviews  of  New  Chemical  Works." 

"  Farm  and  Home  "  :  "  The  State  and  Agriculture  "  ;  "  Round  the 
Shows  "  ;  and  "  The  Destruction  of  Charlock." 

"  The  Fruit-Grower  "  :  "  Imported  Plant  Diseases  Govern  Action  "  ; 
"  Decontrol  of  Agriculture  "  ;  and  "  History  of  Kew  Gardens  (Illus- 
trated) ." 

"  The  Gas  World  "  :  "  Gas  in  London  County  Council  Housing  Schemes  " 
"  Coal  Stocks  at  Gasworks  in  Strike  Periods  "  ;  and  "  Meeting  of  French 
Society  of  Gas  Engineers  at  Tours." 

"  Hardware  Trade  Journal  "  :  "  Tools  for  the  Garden  "  ;  "  Holding 
Work  in  the  Bench  Vice  "  ;  and  "  Trade,  Travellers  and  Truth." 


Prices  of  Metalss  Ghemicals,  &c. 

Tuesday,  June  14. 

Copper —  Price.                Inc.            Deo. 

Best  selected per  ton  £74    0     0          —              — 

Electro  Wirebais      ...       „  £79     0    0     £1     0    0         — 

H.C.  wire,  basis    per  lb.  Is.     Od.           id.               — 

Sheet Is.    Did-             —               — 

Phosphor  Bronze  Wire  {Telephone) — 
Phosphor-bronze 

wire,  basis    „  Is.     4d.            Jd,               — 

Brass  60/40— 

Rod,  basis    „  Os.     SJd.        —                — 

Sheet,  basis   „  Is.     IJd.         —                — 

Wire,  basis  „  Is.     l|d.         —                — 

Pig  Iron — 

Cleveland  Warrants   .    per  ton  £6  10    0        —                — 
Galvanised         steel 

wire,basis  8  SWG           „  £27     0    0        —                — 

Lead  Pig — 

English     „  £23  15     0     5s.  Od.            — 

Foreign  or  Colonial £22  10    0     5s.  Od.            — 

Tin- 
Ingot ,  £167     5    0        —            £15    0 

Wire,  basis  per  lb.  2a.  Sjd.         —               Jd. 

Salammoniac. — Per  cwt.  753.-70s.  Copper  Sulphate. — Per  ton  £30. 

Sulphur  (Flowers).— Ton  £15.  Boric  Acid    (Crystals).- Per    ton 

„      (RoU-Brimstone).— Perton  £69. 

£14  10s.  Sodium  Bichromate. — Per  lb.  TJd. 

Sulphuric    Acid    (Pyrites,  168)°.—  Sodium  Chlorate.— Fei  Ih.  iid. 
Per  ton,  £9  178.  6d. 
Rubber. — Para  fine,  lid.;  plantation  1st  latex,  8Jd.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 

Ltd.,  and  the  rubber  prices  by  W.  T.  Henley's  Telegraph  Works  Co. 
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We    have    pleasure   in    announcing^  a   further 

LARGE   REDUCTION 

IN 

TRANSFORMER  &  MOTOR  PRICES. 


GUARANTEED— TWELVE  MONTHS. 


EFFICIENCIES  have  also  been  considerably 
INCREASED  owing  to  progressive  improvements  in 
design. 


AN  Plant  supplied  by  us  more 
than  complies  with  the  recom- 
mendations of  the  B.E.S.A. 
Report  No<  72.  especially  as 
regards    INSULATION. 


TRANSFORMERS— up  to  6,000  K.V.A. 
MOTORS— up  to  600  H.P. 

Send  us  your  enquiry,  and  you  will  receive 
Stock  List  and  Quotations  by  return  post. 


GUY  GHANTRILL  &  CO. 

6,  Norfolk  Street,  Strand, 

LONDON,  W.C.2. 


Telegrams:  "QuychanleC" 


Telephona;  Central  8626. 


Non-Sludging  H.T.  Transformer 
&  Switch  Oils  (White  &  Amber) 

Cylinder  Oils  for  Superheated  Steam  up 
to  700°  Fah. 

Noh-Carbonizing  Oils  for  Air  Compressors 

REESOILS     LIMITED 

«ia?  TRAD(  MARK. 


OILS 


1,    Eldon    Square,    NEWCASTLE-ON-TYNE. 

Telephones— 1919  and  1920  Central.  Telegrams— "Rees"  Newcastle 


London    Office: 
17,  VICTORIA  ST..  WESTMINSTER. 

Telephone— Victoria  3067.  Telegrams— "Eeesoline  Phono  London." 

Non-Sludgingr  Turbine  and 
Crankchamber  Oils. 
Motor  Cylinder    Oils    for 

and  Engrine  Diesel 

Oils.  Engines. 


B^ 


BOILER  FEED 
REGULATORS 

FOR 

ALL   CLASSES 

& 
PRESSURES 

THERMOMETERS 

DRAUGHT   GAUGES 

PRESSURE     &     VACUUM     GAUGES    & 

RECORDERS 
CO..  TESTERS 

RELAY  REDUCING  VALVES 
REDUCING  VALVES  for  SUPERHEAT 

or  SATURATED  STEAM 
VALVES  &  COCKS  all  types 
ROCKWOOD  UNIONS 
ENGINE  INDICATORS 
LUBRICATORS 

etc.,         etc. 


CROSBY    VALVE    &    ENGINEERING    CO..  LTD. 

41  &  42,    Foley  Street,  London,  W.l. 
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INVINCIBLE  (WET)  AIR  FILTER 

/Fully    Patented)^ 

FOR    TURBO-ALTERNATORS 

AND  ALL  KINDS  OF  GENERAL 

VENTILATION. 


MAY  WE  SEND  YOU  A  COPY 
OF  OUR  LATEST  CIRCULAR? 


Sole  Manufacturers : 


W.  GRICE  &  SONS,  Ltd. 

Fazeley  Street,  BIRMINGHAM. 


WASTE 


We  instal  Plant  for  dealing  with 
many  products  from  the  electrical 
industries. 


Send  us  a  sample  of  any  par- 
ticular waste  product,  statirig 
weekly  production  and.  we  will 
report  as  to  the  possible  conversion 
of  such  waste  into  a  marketable 
commodity. 

Our  report  will  contain  particulars 
of  Plant  required,  working  charges, 
and  margin  to  be  obtained  from 
'he  process — 

CHAMBERS    &    HAMMOND 
CHEMICAL  ENGINEERS, 


TelflDhone : 

100,   HIPPERHOLME. 


UGHTCLIFFE, 
YORKS. 


Telegrams : 
REACENi,   HALIFAX. 


REES  ROTURBO 

SPECIALITIES  ARE  ALL  ROTARIES 


ROTURBO  JET  CONDENSERS 

ROTURBO  VACUUM  PUMPS 

ROTURBO  PUMPS  FOR  ALL  SERVICES 

ROTURBO  D.C.  MOTORS  AND  DYNAMOS 


Patent  Rotary 

Vacuum  Pump 

driven  by  D.C. 

Rees    Roturbo 

Motor  for 

Jet  condensers, 

Surface  Condensers, 

Evajjorators, 

Chemical  Plant, 

and  for  all 

purposes  where 

high  vacuam 

is  required. 


Rees  Roturbo 

Patent  Pumps  for 

every  service  and 

all  kinds  of  liquids; 

Highest  EflBciency, 

Maximum  Wear, 
Best   Workmanship, 
Absolute  Reliability, 


^i|3ii^S^'-:s^ 


sJi?S*» 


The  Rees  Roturbo  Manufacturing  Go.  Ltd. 

?."  w"!"."  WOLVERHA  IPTON,  ENGLAND 

On  the  Admiraltr,  India.  War  and  Colonial  Offloos  Lists 

LONDON   OFFICE:    HASTINGS  HOUSE,  NORFOLK  ST.,  V.. 
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THE  MOST  EFFICIENT  BEARINGS  for 
All  Types  of  ELECTRIC AUMACHINERY 


BEARINGS 


N.K.A.  Hearings,  by  the  nature  of  their 
design,  afford  greater  support  to  the 
shaft  and  counteract  tendency  to  bend- 
ing and  vibration.  They  increase 
the   efficiency   of   Dynamos   and    Motors. 

Electrical  Engineers  specify  N.K.A. 
Bearings  because  they  know  from 
experience  that  their  perfect  manu- 
facture and  patented  Ball  Cage  ensure 
unequalled      durability      and       service. 

The     enquiries     of     Electrical     Engineers      re- 
garding    bearing     problems     will      be      gladly     i 
answered     by     the      technical       staff       of       our 
Advisory   Department. 

Northern  Ball  Bearings,  Ltd. 

115,  Gt.  Portland  Street,  London,  W. 

Branches  at  COVEN  TRY,  LINCOLN,  MANCHESTER, 
GLASGOW,  BRISTOL   and   CARDIFF. 


K]^  DOUBLE    ROW 

BAUU      BEARINGS 


Alt  types  of  N.K.A.  "Bearings  are  manufactured  ^  in 
all  sizes  With  English  and  Metric  Dimensions,  and 
are    interchangeable    With    all    Standard     "Bearings. 


MlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllJlllllllllllllllllllllllllllllllllllllllllllMlllllllllinilllllllll^  ;zi 


QUICK    SALES 


invariably  follow  wherever  "TUCKER"  SWITCHES  are  introduced 
and  repeat  orders  follow  sure  as  night  follows  day  —  because  our 
reputation  is  your  guarantee.  Above  all  "TUCKER"  SWITCHES 
are  a  sound  proposition  —  because  they  are  made  by  a  firm  with 
over  20    years  of  switch-making  experience. 

"TUCKER"  SWITCHES  cost  very  little  more  than  other  makes  — 
trifling  in  comparison  with  the  increased  value,  and  the  recollection  of 
quality  remains  long   after  the  price  is  forgotten. 

To  ensure  having  the  best  the  switches  must  be 

••TUCKER'S' 


J.  H.  TUCKER  <S  Co.,   Ltd., 

SWITCHES.           ACCESSORIES.            IRONCLAD    GEAR.  SWITCHGEAR. 

KING'S     ROAD TYSELEY, 

BIRMINGHAM. 
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Coal  Economy  is  in  the  Air" 


on  the  one 
hand — 

Natural  draught 
with  costly  brick 
chimney  emitting 
black  smoke  that 
spells  "waste,  "and 
the  draught  at  the 
mercy  of  the 
atmospheric  con- 
ditions. 


on  the  other 
hand — 

SIROCCO 
Induced  Draught 
with  inexpensive 
steel  stack  and  no 
wasteful  smoke — 
because  the  Fan  en- 
sures perfect  com- 
bustion and  correct 
diaught  at  all  times. 


OAX^IDSOISL  e?ceu?.. 


SIROCCO  WORKS, 

BELFA.ST. 

•TRADE-  •  • 


MARK- 


LIGHT  FITTII 


DESCRIPTIONS 
COPPER  AND  IRON  GOODS  FOR  ALL  TRADES. 
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Yorkshire  Copper  Works, 


SOLID 
DRAWN 
TUBES 


LTD. 

COPPER 

AND 
BRASS 


LEEDS,    ENGLAND. 


COPPER  AND  BRASS  TUBES  FOR  MARINE,  LOCOMOTIVE.  CON- 
DENSING, MOTOR  CAR  and  GENERAL  ENGINEERING  PURPOSES. 
Surface  Condenser  Tubes,  etc.,  etc.      Sole  Makers  of  "BEMAL"  Brass  Condenser  Tubes. 


"BEMAL" 

BRASS 
CONDENSER     TUBES. 

1       64   Week.  Test.     The 

first  photograph  shows  the 
result  of  a  corrosion  test 
carried  out  on  "  BEMAL"  and 
tubes  of  approved  Admiralty 
Mixture  (70/29/1)  over  a 
period  of  64  weeks,  when  the 
test  came  to  an  end  by  the 
total  failure  and  collapse  of 
the  Admiralty  tubes,  the 
"  BEMAL  "  tubes  being  prac- 
tically untouched  by  corrosion. 


2.     54    Weeks'      test.     The 

other  three  photographs  show 
the  result  of  a  further  test 
made,  when  tubes  of  brass 
(70/30)  and  Admiralty  Mix- 
ture (70/29/1)  were  obtained 
from  various  outside  sources 
of  good  repute  to  test  along- 
side the  "  BEMAL."  These 
tests,  which  extended  over  a 
period  of  54  weeks,  entirely 
confirmed  the  previous  results. 

"  BEMAL  '•    TUBES 

have  been  supplied  for  over 
eleven  years  for  service  in  al- 
most every  part  of  the  world. 


Admir.illy  M.xlure. 


"  Bemal." 


70/30  Mixture  by  several  different  makers  of 
repute. 


Bemal.' 


70/29/1  (Admiralty)  Mixture  by  several 
different  makers  of  repute. 
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BABCOCK   &   WILCOX 

Patent 

Water -tube  Steam  Boilers 

for  all  purposes. 

Arranged  for  Oil  or  Coal  Firing. 

Over   21,250,000   h.p.    supplied   for    Land    or    Marine    Work 

of  which 

Over  4,600,000  h.p.  are  installed  for  Electric  Lighting,  Traction  &  Power. 

Also  Makers  of  "Express"  Type  Light-weight   Boilers. 


BUENOS  AYRES  WESTERN  RAILWAY  ELECTRIC  POWER  STATION,  ARGENTINE  REPUBLIC. 
Babcock  &  Wilcox  Boilers,  Coal  and  Oil  Firing,  fitted  with  Superheaters;  also  Piping,  Coal  and  Suction  Ash  Plant,  together  with  Buildings 

supplied  and  erected  by  Babcock  6c  Wilcox  Ltd. 


BABCOCK   &   WILCOX 


alsj  manufacture 


Steam  Superheaters. 
Mechanical  Stokers. 
Feed-Water  Heaters. 
Economise  rs. 
Water  Softeners  and 

Purifiers. 
Steel  Chimneys. 
Structural  Steel  Work 


Steel  Piping  Plants. 
Electric  Cranes  and 

Charging  Machines. 
Coal  and  Ash  Conveyors. 
Suction  Ash  Plants. 
Patent  Boat  Davits. 
Liquid  Fuel  Plants. 
Boiler  House  Accessories. 


View  of  Electricity  Generating  Station,  supplied  with  Babcock  & 

Wilcox  Boilers,  and  arranRtd  with  Conveyor  Weighing   Machine, 

Coaling  Luding-iib  Crane,  Chimneys,  etc- 


BABCOCK    &    WILCOX    LIMITED, 


Telegrams:   "Babcock,  Cent.  London." 


HEAD  OFFICES: 


Telephone  No.  6470  City  (8  lines). 


Oriel  House,  Farrln^don   Street,    London,  E.C.4. 

Principal  Works  :    RENFREW,  SCOTLAND. 

branch   Works  :     numbarton,   ^  rnlland  ;      Oldbary,  Enf^lnnd  ;      and  also  in  Italj^,  Australia  and  Japan. 
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The  W.R.  Combustion  or  CO2  Indicator 

for  Boiler  Plants,  Water  Gas   Plants,  and  Producer  Gas  Plants. 


The  most 
efficient 
instrument 
yet  produced. 


Installed  by 

over  1,500 

clients  during 

last  2  years. 


THE    W.R.    BOIL'R    CO2    INDICATOR. 


THE;  W.R.    PRODUCER    GAS    CO2    INDICATOR. 


Among  the  Electrical  Power  Stations  who  have  fitted  their 
plants  with   the   W.R.  CO2  Indicators  are  the  following  : — 

Accrington  Corporation, 

Blackpool 

Warrington 

Sunderland 


London  Electric  Railway  Co.,  Ltd. 

Newcastle  Electric  Supply  Co.,  Ltd. 

Leeds  Corporation. 

Edinburgh     ,, 

Glasgow        ,, 

Dublin  ,, 

Manchester  ,, 

Midland  Corporation  for  Power 

Distribution,  Ltd 
Bradford        ,, 
Portsmouth  ,, 
Stockport      ,, 
Bolton 


South  Shields 
Halifax 
Harrogate 
Reading 
Norwich 
Ashton-u-Lyne 
St.  Pancras  Power  Station. 
Fulham  Borough  Council, 
etc.     etc.     etc. 


Among  Gas  Works  are: — 

British  Gas  Light  Coy. 
Gas  Light  and  Coke  Coy. 
Croydon  Gas  Coy. 
Leeds  Corporation 
Tottenham  District  Light,  Heat  and 
Power  Coy. 
Metropolitan  Water  Board. 
Royal  Dockyard,  Devonport. 
Metropolitan  Asylums  Board. 
Port  of  London  Authority. 

etc.     etc.     etc. 


Write   for    our    Free   Booklet    to 


W.R.  PATENTS,  Ltd.,  8,  Old  Jewry,  London,  E.C.2. 


Telegrams:    AGGRACED    STOCK. 


TeUphone:    CITY    3729. 
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STEAM 

WITHOUT 

COAL 


ALL  po^\^er  users  who  aim  at 
maximum  boiler  efficiency 
are  adopting  the  Scarab  Oil 
Burning  System.  Supplies  of 
fuel  oil  are  no\v  assured  at  a 
price  that  makes  oil  firing 
cheaper  than  coal  firing.  The 
Scarab  System  has  been  proved 
the  simplest  and  most  efficient 
system  of  oil  firing  for  all  types 
of  stationary  and  locomotive 
boilers.  Large  and  small  povv^er 
users  throughout  the  Avorld  are 
using  the  Searab  System,  and  in 
every  case  proclaim  its  high 
efficiency.  With  the  Scarab 
System  no  costly  pressure 
pumps  are  required  and  the 
Burners  are  so  constructed  that 
the  oil  does  not  pass  through 
any  restricted  orifices,  con- 
sequently any  liability  to  stopp- 
age from  carbonisation  or  dirt 
is  entirely  eliminated. 


The  SCARAB  OIL  BURNING  Co.,  Ltd. 

28,  CHARLES  ST.,  HAYMARKET. 
*      LONDON,  S.W.I. 
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{lO^     ^t^ir^  t^  WE  SPECIALISE    □ 
rftU      O  IN    PRINTING 

O^fp    ELECTRICAL    & 
ALLIED   TRADES 


do 


Contractors  and  Suppliers  to — 

RAILWAY,     TRAMWAY,   ELECTRICAL, 
INSURANCE    COMPANIES,    SHIPPERS, 

MERCHANTS   &  other  Commercial  Houses. 


COMMERCIAL  PRINTING  OF  ALL  KINDS 

C\T\LOGUES,  ACCOUNT  BOOKS,       ARTICLES  of  ASSOCIATION, 

PAMPHLETS,  DUPLICATING,  „         SHARE  CERTIFICATES, 

BOOKLETS,  PROSPECTUSES,  &  all  Company  requirements. 
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Peebles  1000  K.W.  Open  Type  Alternalor  and  Exciter 
driven  by  C.  A.  Parsons  (S-  Co.  Steam  Turbine 
through  gearing — ratio  4000/500  r.p.m. 


poweR 


uft^l 


edin*"'^*'' 


Peebles  75  K.W.  Open  Type  Alternator  and  Exciter  (Speed  ratio  3000/1000  r.p.m.) 


c2 
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BowNUTs  o^Eyebolts 


OR    I    .V  K  l-^l   II      I  .'S     FOR 

.^      EVERY    MACHINE    VOU    MAKE. 

T^£S£  SHEETS  miL 

/Nr£R£sr  roa 

SEND     FOR    THEM 


//if  HUGHES-JOHNSON- STAMPINGSL™ 


\^^A^^^A<^^Ar^^jy^^A^^^jy^<^A^^^A^^^A^^^A^^^Jff'^^A^^^Af^^^J^^f^yy 
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DELIVERY  IN  14  DAYS. 


Output  at     _„.    .  „,      Price  with 

1000  R.P.M.p''"^'^""'    '"  Pulley&Rails 


M.S. 33    1.0   HP.!    81. 
M.S.  53    1.8  HP.     83.5 
M.S.  79    3  25H.P.     86. 


32  10  0 
38  2  6 
52  10  0 


NEW  Designs 
up  to  70 
H.P.  are 
now  being  pre- 
pared. Quota- 
tions will  be 
gladly  sent  on 
request. 


Liberal  Discount     to   the  Trade. 

N.B. — Output  varies  approximately, 
pro  rata,  with  speed,  and  suitable 
winding  can  be  arranged  for  almost 
any  speed. 

A.G.E.   ELECTRIC    MOTORS,    Ltd., 

BULL   MOTOR   WORKS, 

"tl^.^"    STOWMARKET,   Suffolk,    ""^r; 

Stowmarket.  Stowmarket. 

BRANCH  OF  AGRICULTURAL  &  GENERAL  ENGINEERS,  LTD. 

ASSOCIATING: 
AVELINC  6  PORTER.  LTD..  BARFORD  &  PERKINS.  LTD..  E.  H.  BENTALL  &  CO..  LTD. 
BLACKSTONE  &  CO..  LTD.,  PETER  BROTHERHOOD.  LTD..  CHARLES  BURRELL  &  SONS 
LTD..  BURRELLS  HIRING  CO..  LTD..  CLARKE'S  CRANK  &  FORCE  CO..  LTD..  DAVEY. 
pAXMAN  &  CO..  LTD..  RICHARD  CARRETT  &  SONS.  LTD..  JANES  &  FREDK. 
HOWARD.  LTD..  L.  R.  KNAPP  &  CO..  LTD..  E.  R.  &  F.  TURNER.  LTD..  A.  C,  E. 
ELECTRIC    MOTORS.    LTD. 


We  are  (pecialist.  in  Higb  Efficiency  and  Light  Weight  Dynamo,  and  Motor.. 


|1£ 
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Trnde    Mark 

CALLENDER" 


Anchor   Works. 
Leigh.   Lanes. 


1^ 


^-^ 


Manufacturers  of  all 
classes  of  wires  ^cables 
Paper,  Bitumen  6 
Rubber  Insulated; Lead 
covered.  Armoured  u 
Kaleeco,  also  Kalanite 
Insulating  Material 
OverheadTransmission  lines 
Junction   Boxes   etc 


^^"^^^^ 


Electric  Cable  Works 
BQ/uedere.  Erith. 
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AVERY    AUTO.MATIC    BOILER  SCALES 

FITTED     AT     AtJ      ELECTRICITY      WORKS. 


[=>^^2: 


2>»Z 


UNLESS  YOUR  PLANT  rS 
WORKING  AT  THE  BEST 
ATTAINABLE  EFFICIENCY, 
UNLESS  YOU  HAVE  DEFINITE 
KNOWLEDGE  OF  CONDITIONS 
EVERYWHERE  THROUGHOUT 

THE     SYSTEM, 

YOUR      CONFIDENCE      IS 

NOT      J  U  STI  FIED. 

Avery  Patent 

automatic 
Coal  Weighers 

GIVE  YOU  THISCONTINUOUS 
AND  EXACT  INFORMATION 
AT  ANY  DESIRED  POINT, 
WITHOUT  INVOLVING 
EXTRA  LABOUR  COSTS. 
ESSENTIAL  IN  ALL 
MODERN     PLANTS. 

W.B.T  AVERY  L^ 

SOHO  FOUNDRY 

EBIRniNGHilM.ENGLAND. 


I 


AD.  4^83. 


W.  J.  JENKINS  &  CO..  LTD. 


MAKERS 

OF 

EVERY 

KIND 

OF 
SCREENING 
CONVEYING 

AND 

ELEVATING 

PLANT 

FOR 

POWER 

STATIONS, 

ETC. 


Coal  and  Ash  Handling  Plant  with  Jenkins  Silent  IVlono-rail  Telpher  Carriages,  constructed 
and  erected  entirely  by  W.  J,  J.  &  Co.,  Ltd.,  for  a  Large  Power  Station  in  the  London  District. 


Teleplione— 
131-132 
RETFORD. 


RETFORD.  ENGLAND 


Telegframs— 
JENKINS 
I  RETFORD. 
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WHOLESALE 
IMSTBIBCTOBS- 

THE  EDISON  SWAN 

ULECTRIC    Co.,    LtJ. 

ENGLISH  E LEC I  RIC 
AND  SIEMENS  SUP- 
PLIES, Ltil. 

THE    GENERAL 
ELECTRIC  Co.,  Ltd. 

METROPOLHAN- 
VICKRRS     ELECTRI- 
CAL Co..  Ltd. 


^       Would  You 
BlindfoldlburWorkmen? 

OF  course  not.  Yet  are  you  sure  that  your 
employees  are  not  working;  at  times  with  what 
practically  amounts  to  a  partial  blindfold  through 
incorrect  lighting  ? 

Thousands  of  avoidable  accidents  occur  every  year  in 
Workshops  and  Factories  due  to  incorrect  lightmg. 
Tests  show  that  Benjamin  Industrial  Lighting  instal- 
lations mean  a  reduction  of  25  per  cent,  in  accidents, 
an  increase  of  12  per  cent,  in  production  and  25  per 
cent,  less  spoilage. 

Many  of  the  foremost  factories  have  proved  that,  for  them,  Benjamin 
Industrial  Illumination  has  made  working  conditions  safer  and  more 
pleasant,  raised  morale,  decreased  labour  cost.  Result  :  fewer 
accidents  :  greater  production  ;  less  waste. 

Without  obligation  ou>  Illiiminatiug  Engineering  Department  will  work 
with  yrur  contractor,  eiii:i'icer  or  architect  i«  tlan-.iiiig  an  economical 
and     cpcicnt     iUumir.atitn     installation     for   ycur    faiticiiUir    plant. 

INDUSTRIAL     LIGHTING. 


AiJrerliscnirtit  .■■/  J'/i?  UiMiamiti  K 
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HOLT  &  WILLETTS 

Xion  TBIloi-liS, 

CRADLEY    HEATH. 


Electric  ©verbeab  Cranes, 

lElectrtc  Dech  anb  Mbart  Cranes, 

Electric  Xocomotive  Cranes, 

Electric  Ship's  Deck  anb  l^arb  Mincbes. 


3-ton    ELECTRIC  SHIPYARD    WINCH. 

^Write  for  Catalogues  as  under: — 

Section    I.— Pulley  Blocks   and  Runway  Blocks,  all  types. 
„       II.— Electric  and  Hand-Power  Cranes. 
„      III. — Screw  and   Hydraulic  Jacks,  Pressure  Pumps,  &c. 
„       IV.— Electric,  Steam,  Belt,  and  Hand-Posver  Lifts  for  Passenger  and  Goods. 
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ON  THE  ROAD 

great    savings 

are       effected 

by  the  use  of 

Electricars' 

'"  Electrics." 


IN  THE  WORKS. 

One  Edison 
Accumulator 
Truck  can 
do  the  work 
of  8  or  10 
men  and 
make  a  sav- 
ing of  £700 
to  £1,400 
per  annum. 


A  Group  of  Edison    Accumulator  Trucks  in   the  famous   BS.A.    Works, 
nilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

ELECTRICARS    LIMITED, 

Head  Office :  47,  Scymour  Place,  London,  W.  1 . 


Telephone:  PADDINGTON  5125  (6  lines). 


Telegrams  :  "  ELECARS,  EDGE,  LONDON." 
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THE 


MACFARLANE  ENGINEERING  CO.,  LTD., 

NETHERLEE  ROAD,  CATHCART. 


Telegrams  : 
POWER.  CATHCART. 


Telephone  : 
LANGSIDE  555 


Group  ol  Vertical  3  Phase  SQUIRREL  CAGE  MOTORS. 
Each  30  H.P.  at  750  r.p.m.  on  44d  volts  50  Cycles  Supply. 

We  manufacture  A.C.  and  D.C.  Motors  for  Lift,  Crane, 
and  Haulage  Work,  and  for  Engineering,  Colliery,  and  all 
General  Purposes.  Also  Dynamos  for  Lighting,  Battery 
Charging  and  Arc  Welding ;  Boosters,  Balancers,  and  Motor 
Generators  for  Cinema  Work.  Our  output  is  over  1,000 
Machines  per  annum,  averaging  about  30  H.P.  per  machine. 


SEND    US  YOUR    ENQUIRIES. 
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Coal  Handling 
BY  Suction. 


SAVING. 
IN  LABOUR. 

RAPID 
DISCHARGE. 

EFFICIENT. 


NO 
DUST. 


RELIABLE. 


FLEXIBLE. 


A  "SIMON"    PNEUMATIC  PLANT  DISCHARGING  COAL  AT  THE  MILLS  OF 
MESSRS.  CHAS.  BROWN  &  CO.,  BERMONDSEY,  LONDON,  S.E. 

THE  "SIMON"  PNEUMATIC  SYSTEM  will  solve  the  most  difficult  hand- 
ling problems,  and  is  the  most  flexible  method  of  dealing  with  COAL,  COKE, 
COKE   BREEZE,   FLUE   DEPOSITS   and   GRANULAR   MATERIALS    of   all 

CLASSES. 

WE  ARE  INSTALLING  FOR  MESSRS.  THE  CITY  OF  LONDON  ELECTRO  POWcR&  LIGHTING  CO..  LTD.. 

A  •■  SIMON"  PNEUMATIC  INTAKE  PLAN  I    FOR   DISCHARGING  COAL  FROM  BARGES  AT  A  RATE  OF 

130  TONS  PER  HOUR,  AND  FOR  MESSRS.  THE  NORTH  METROPOLITAN  ELECTRIC  SUPPLY  CO,,  LTD., 

A  PNEUMATIC  COAL  HANDLING  PLANT,  HAVING  A  CAP.VCITY  OF  ;0  TONS  PER  HOUR. 

THE    VALUE    OF    EXPERIENCE. 

We  have  supplied  most  of  the  principal  Pneumatic  Handling  Installations  in  this  country, 
as  well  as  in  France  and  North  and  South  America,  with  capacities  ranging  up  to  300 
tons  per  hour.  Engineers  may  therefore  confidently  depend  upon  obtaining  from  us 
an    absolutely  first-class  installation  in  the    ma'.ter   of  Design,   Constr    ction,  Efficiency 

and    Relia':il  ty. 

HENRY   SIMON,   LTD., 

ENGINEERS, 

MANCHESTER. 

Works:    STALYBRIDGE  and  BREDBURY. 


xxu. 


THE  ELECTRICIAN. 


June  24,  1921. 


"  COMPRESSION  starters; 


GREAT    REDUCTION 


IN 


PRICES. 


Write  us:-       COMPRESSION   STARTER  &  SWITCHGEAR  CO..  LTD.. 

PENNY    LANE,    LANCASHIRE    HILL,    STOCKPORT. 

Telephone— Stockport  2398.  Te'.esrams— "  Switch,  Stockport." 

or  our  Agents — Manchester  &  District — Mr.  J.  Denham,  A.M.I  B.E.,  'J,  Halliwell  St.,  (Jorpuialion  St.,  Mauchester.    'Grams: 
"  CVlsus,  Manche-ter.  ' 
NewcaslleonTyne  &  District — Mr.  F.  Carr,  .i.v.i.E.E.,  Sun  Buildings,  Colliugwood  St.,  Newcastle-onTyne. 

'Grams:    c/o  "  Orilor,  Newcastle  on-Tyne."      'Phone  :  2383  Central. 
Liverpool  &  Birkenhead  — Messrs.  Wright  &  B^yer,  Ivy  St.,  Birkenhead.    "Grams:    "Repairs,  Birkenhead." 

•Phone:  1i6a. 
London  &  the  South,   Midlands,   Wales,  Scotland.  Ireland  and    Sole  Export— S    G.  Leach  &  Co.,    Ltd.,   20-30, 
Artillery  Lane,  Limdon,  E.C.,  .tbrai.ches.  'Grams  :  "Adnil,  Norton,  London."  'Phone  :  3840 London  Wall. 


FULLER  BATTERIES 


I-3-  -»- JNT^T T^;.;.-?, 


^^m^m^'ys^^:'^:^:^'''^^^^ 


For  Central  Stations,   Works  Lighting  and  Power,  li>juse  Lighting, 
Telegraph     Work,     Automobile    Starting,    Lighting,    Ignition,    &c. 

FULLER'S  UNITED  ELECTRIC  WORKS,  LTD. 

Telegrams- 'Blocbat,  Vic,  London,"     General  Sales  Offices-IDDESLEIGH  HOUSE,  CAXTON  ST.,  WESTMINSTER.  Telephone :  Victoria  6863-4. 
Works-CHADWELL     HEATH,     ESSEX                                                                      Branches     BIR1V1INGHA1VI     and     GLASGOW. 
Manufacturers     of      ACCUMULATORS,     DRY     and     INERT     BATTERIES,     WIRES     and 
CABLES,  CONDENSERS,  EBONITE,  CARBON  BLACK,  ELECTRIC  HANDLAMPS,  &c..  &c. 
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(ROWNSON    DREW  &  CLYDESDALE   L^d) 

-       ELEVATORS  AND       - 
CONVEYORS 


■  ■■■■■■  ■_■  ■■■■■■■■  lUB  ■  iiS?^aMi'^F^'^*'V"*n''^%F*MM^P^^H^R  BGiir'jaaB  HEaifaBBaaa 


We    are 

ACTUAL 
MANUFACTURERS 

OF 

THE    LATEST    TYPES    OF 

COAL   AND    ASH 
HANDLING  PLANTS 

andean  bring  specialised  know= 
ledge  to  bear  on  your  problems. 
We     invite    your     enquiries. 

ROWNSON,  DREW  &  CLYDESDALE 

LIMITED, 

225,  UPPER    THAMES  ST.,  LONDON,   E.C.4. 

Phone:     Central    1070.  Established    100  Years.  Telegrams:     •' Rownson,    Cent." 

WORKS:     Maiden    Lane,   York   Road,   London,    N.  7. 

BRANCHES  :     Birmingham,     Bristol,    Glasgow,    Leeds,    Liverpool. 

New   York— 30,  Wall  Street.  Gothenburg— Sodra  Hamngatan  13. 

Knstiania— i>tortin?ssaten  14,  Pari  —68,  Rue  des  Marias. 

Wellington.  N,Z.— ,'?i:hards3n,  M;Cibe  &  Cd.,  U,  Grey  Street. 

Johannesburg,    S  ^  — G.  H    Lanjier  &  Co.,   P.O.     Box  3762. 


K^•^:v:w^:r:-M«s•K•^^xw:■^^^^^^^^^^ 
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ELECTRICAL  APPARATUS 


use 


FOR  EVERY  PURPOSE 


This  trade  mark  is 
the  guarantee  of 
dependable  eleC' 
trical  equipment. 


Electrifying 

the  World 


Three  great  problems  were  involved  in  electrifying  the  world. 

First — The  economical  generation  of  electric  energy. 
Second — Its  far  transmission  and  wide  distribution. 
Third — Its  practical  application  to  use. 

Prominent  in  the  solving  of  these  problems  has  been  Westinghouse  Electric,  and  to 
it  is'due  much  of  the  progress  of  the  use  of  electricity,  in  power  plants,  central  stations, 
railway  and  steamship  lines,  manufacturing  industry  and  household  convenience. 

Westinghouse   Electric   harnessed   the   power  of   Niagara   Falls. 

It  made  practical   the   Parsons  steam  turbine  for  electric  generation. 

It  perfected  reduction  gears  by  which  the  terrific  velocity  of  the  turbine  generator 
could  be  safely  yoked  to  the  propeller  shafts  of  steamships. 

Westinghouse  Electric  developed  the  transformer  by  which   alternating   current  came 
into  general  use,  effecting  wide  and  more  economical  distribution  of  electric  energy. 

It  develop>ed  the  induction  motor  which  to-day  does  such  a  large  share  of  the  world's 
work. 

Westinghouse — the  Institution — stands  a  dominant  figure  at  the  parting  of  the 
ways  between  the  age  of  steam  and  the  age  of  electricity. 

Westinghouse 
Electric  International  Co. 

165  Broadway  2  Norfolk  Street,  Strand 

New  York,  U.  S.  A.  London,  England      4 


rir. 
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Cable:  Wemcoexpo 
New  York  or  London 


llDDr 

JPJT 


i'i'l 
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This  space  will  show 
weekly  a  new  aspect 
of  one  of  the  great 
industrial  institu- 
tions of  the  world. 


.C 


WESTINGHOUSE^ 
ELECTRIC 


T^i, 


t;tS 


i^? 


w 
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Exporting  to  all  Countries  except  Great  "Britain,  Her  Colonies  and  Dependencies. 
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THE 


Underfeed  Stoker  Co.,  Ltd. 


Coventry    House, 

south  place,  finsbury,  london. 


Telegrans:  UNDERFEED,  LONDON. 
Telephone -CLERKENWELL,  2160. 


Self-Contained  Forced  Draught  Travelling 
Grate  Stoker. 


Rear  View  of  Class  E  Stoker  for 
Water  Tube  Boilers. 


Gear  Driven  Stoker  for  Internally 
Fired  Boilers. 


The  Usco  Draught  Indicator. 
Simple,  Robust  and  Reliable. 


C<^2  Thermoscope  f<  r 
Analysis  of  Flue  Gases. 


The  Usco  Air  Heater,  for  Profitable 
Utilisation  ofWa^teHeat. 
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GUARANTEED  BRITISH   MAKE. 


COMBINED 


AMPERES 


^touimuiiiiuniiiiiiiiinii,ii 


VOLTS 


SUPPORT  HOME   INDUSTRIES. 


AMMETERS  &  VOLTMETERS 


MOVING    IRON    and    MOVING    COIL. 


SEND    US    YOUR    ENQUIRIES. 


WHITE  ELECTRICAL  INSTRUMENT  CO..  Ltd. 

2,  4  &  6,  GLOUCESTER  STREET. 
CLERKENWELL,        E.C. 

Telephones  8880  CITY.  Toleeramsi  VOLTOGRAPH  LONDON 


mil   ^^^^  ..PALI'S 

THE  VERY  BEST. 


.^gCQMlll  ATO^ 


For  ELECTRIC  BELLS. 

ELECTRIC  CLOCKS, 

ALARMS.  SMALL 

INSTRUMENTS,  &c.,  and 

are  cheaper  and  more  reliable 

than  Leclanche  or  dry  eel's 


Type     A.O.  4 


DIMENSIONS  : 

rr  X  3'I5"  X  315' 

CAPACITY  :   4  amp.-hours. 

TENSION  :    1-25  volts. 


DELIVERIES  FRO^ 
STOCK. 


MADE  OF  STEEL 
THROUGHOUT. 


CONTAINS  NEITHER 
LEAD  NOR  ACID. 


ABSOLUTELY  FREE 
FROM  CORROSION. 


LASTS  FOR  EVER. 


FREE  FROM  SELF 
DISCHARGE. 


ABSOLUTELY 
UNSPILLABLE, 


On  One  Charge  two  of  the  above  cells  will  operate  an  ordinary  bell  system  for  at  least  two  years   without 
requiring  the  slightest  attention  and  recharge  can  be  unlimited. 


BATTERIES    LIMITED,   REDDITCH. 


For  those  associated  in  any  way  with  the  Elec- 
trical Industry  the  most   reliable    medium  is 

THE  "ELECTRICIAN" 

Electrical   Trades^   Directory 
and     Handbook    for     192L 


Price  25/=  net. 


Postage  i/-  e'y^tra. 


BENN  BROTHERS  LIMITED,  8,  BOUVERIE  ST.,  E.C.4 


LEWIS'S  SCIENTIFIC 
CIRCULATING  LIBRARY. 

ELECTRICAL,  MECHANICAL  &  GENERAL  ENGINEERING 
TEXT  BOOKS  &  TECHNICAL  WORKS. 

Reic  Works  and  new  editions  can  bt  bad  rron  tbt  Ubnirp 
Inmcdiattlp  on  publication,       Tet.pho..i  jtviim  im. 

BDBBORIPTIOM,   Town  or  Country,  from   0MB  SDUIBi. 
REIDIMQ  ROOM  open  DaUy  to  BDBSORIBSBB. 

H.  K.  LEWIS  &  Co.  Ltd., 

13*.  GOWER  STREET,  and  24,  GOWKR  PLACK, 
LONDON,   W.C.I. 
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CENTRIFUGAL 
BOILER     FEED    PUMPS 


Fig.  1725. 

The  above  eight  stage  boiler  feeding  set  was  supplied 
to  a  large  Corporation  Electricity  Station  for  delivering 
20,000  gallons  of  water  per  hour  against  a  pressure  of 
340  lbs.  per  square  inch  when  running  at  1440  revolutions 

per  minute. 

We  also  manufacture  :— 

Injectors 

Ejectors 

Steam  Traps 

Steam  Dryers 

Automatic  Vacuum  Traps 

The  "Dual"  Oil  Separator 

"High  Velocity"  Feed  Water  Heaters 


siRius  WORKS  MANCHESTER 


WEST  GORTON 


D 
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DEFINITf:      PROOF 

iif  the  value  of  Minerva  Insulating  Varnishes  and  Compounds  is  the  fact  that  they  are  regularly  used  by  the 
leading  electrical  manufaclujing  firms,  lighting  and  power  stations.  Remember  lliis  when  you  purchase 
protective  materials. 


(£^^ 


Minerva 


INSULATING  VARNISHES 
AND   COMPOUNDS 


gT[     Minerva        insulating      specialities 
^     regularly  used  by  the   leading   electrical 
manufacturing     firms,     lighting     and     power 
stations,    railways,    tramways,    etc.      Definite 
proof  of  their  practical  utility. 


Pinchin,    Johnson    &    Co.,    Ltd., 

ASSOCIATED     WITH     WILKINSON     HRVWOOD    &      CLARK     LTD  , 

General      Buildings,     Aldwych,      London,     VV.C.2. 


S.  SMITH  &  SONS'  CHRONOGRAPHS 

Holders  of  FIVE   Royal  Warrants  and  Watch  and  Chronometer  Makers  to  the  Admiralty. 


NtwNttjrpe  of  Chronotrtph  Wttc.^^^^ 
THE  ^^^^ 

"GHRONOIVINIA" 

or  Rockonall 
Kecordi     In     Honri, 
Hloatei,  SecoDdi  and 
oae-flfth  lecondt. 


LATEST     SUCCESS 


NATIONAL  PHYSICAL  LABORATORY. 

August,  1919     92*1  marks. 


U  gtirllni  Silver  CaiM 
Other  Chrooofmiibt 


from   £2 


£15     IS     C 

0     0    npwar,) 


One  of  many  Testimonials  : 

411,  Lafayette  Ave,, 

Biooklyn,  NY, 

USA. 
Nov.  \3lh,  1919. 

S.  Smith  ?rSoN,  Ltd., 
London, 
England. 

Dear  Sirs, 

More  than  twenty  years  ago,  or  en 
August  29th,  1899.  I  bought  of  you  a 
Silver  Watch,  No.  84-46. 

Permit  me  to  pay  a  tribute  to  the 
very  excellent  time-keeping  qualities  of 
this  watch  which,  although  in  almost 
constant  use  during  all  these  years,  con- 
tinues to  be  equally  as  good  now  as  the 
day  i  bought  it. 

May  I  ask  that  you  forward  me  your 
1  llustrated  Price  List  of  Gents'  Watches 
fcm  which  I  can  select  a  watch  of 
equally  fine  make  but  with  a  case  of  18 
carat  gold. 

Very  truly  yours, 

R.  B    DINZEY. 


Newest  Type  ol  Chronograph  Watch 
EVERY  CHANCE  OF  ERROR  ELIMINATED. 


with  Railway 
Speed  RecordiDg 
Dial  10/'  eitra. 
With  Rante  of 
fieores  for 
coantiac  pasa- 
tloDs  forMedical 
Profession  20/- 
eztra. 


Perfection  of  Start — 
Stopping  and  Flyback 


Sterliot 
Silve- 
£10  10 


tO-year  Rolled  Cold 
9ct.  Gold  Case  .. 
>8ct. 


..£21      0     u 
..  £31    10     0 


Please  «vpite  for  our  Supplementary  CataiOKue  of  Chponographs  from  £2  2  O.   Kirdly   mtniion  "The  Electrician." 

ONLY  AddresslSf      TRAFALGAR     SQ.,    W.C  Est.  1851. 
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EMPIRE 

SAC  EXTRA  niOn-TETSSION  FUSES. 


6,000  to  110,000  volts. 

,  jJ^     Efficient  protection  against  Sliort-Circuit. 


For  Outdoor 


k-  . 


Indoor  Mounting. 


Condition  of  Fuse  clearly  observed  from 

the    Ground,    and    safely    handled    by 

tongs. 


"EMPIRE    HICH-TENSIOM  FUSE 

AMFS25-    VOLTS     5,  60C 

NO.  102 


For  Outdoor 

or 

Indoor  Mounting. 


llic  Fuse  is  remarkably  simple;  enclosed  in  a  Strong  Glass  Tube  of  same  quality  as 
used  for  High-pressure  Steam  Gauge  Glasses. 


Send  for 

further 

particulars 

to 


s/toxT  cf^ewr 


wmsm^sm 


SJfovMO-  Aasoo  K  ^«:,fWJVJ- 


A       A       A    '    A        A        A        A        A 
M        '   i      -/A      -/  :     J,.\     A\    .J\     ^  \ 


l\        A 


W^\p^\P^\J^\^  \M  \P  H  v^  \^ 


2~  X-  ^  ^ior£-^y~y^4.    GC 


Send  for 

further 

particulars 

to 


This  Oscillogram  shows  a  short-Circuit  under  the  most  severe  conditions. 
The  Circuit  was  cleared  in  0.02  Second. 

ELECTRIC     CONTROL     LIMITED, 


Branches  : 
BELF.\ST,     BIRMINGH.AM. 
LEEDS.    LIVERPOOL. 


GLASGOW. 


Branches : 

MANCHESTER,    NEWCASTLE. 
SWANSEA. 
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JOSEPH  SAIKEY  &  SOMS.LTD."""""™" 


Tolegiams:  "  SANKEY,  BILSTON." 


Code:  LIEBER'S, 


BILSTON.  STAFFS. 

Telephone:    115  BILSTON, 


Manufacturers  of  SHEETS  and  STAMPINGS  of  all  descriptions  for 
Dynamos,  Motors,  Transformers,  &c..  and  for  Electrical  Work  generally. 


Registered  Trade  Marki 


STALLOY 

Telephone 

Receiver 

Diaphragms. 

Representative 


MAKERS    or 

STALLOY 

(f»ATEMT) 

LOW  HYSTERESIS.             LBW  EDDIES.             HIGH  RESISTANCE. 

" LOHYS" 
'SPECIAL  LOHVS" 
'MEDIUM 

RESISTANCE" 
"STALLOY" 
"INSULINE" 

ROBERT  JENKINS,  i68,  Regent  Street,   LONDON,  W.  i. 

Telegrams:  "Pbrmbablb,  Phone,  London."       Telephone  :  Recent  5508. 


THE  VAUGHAN  patent  ELECTRIC  BLOCK 

WITH    ROLLER  BEARING  GEARED 'HAND    TRAVELLING   TROLLEY. 


STANDARD  SIZES. 

|-Ton,   I -Ton,    li-Tons,    2-Tons,  3-Tons  and  45- Tons. 

Supplied  for  D.C.  or  A.C.  2-phase  or  3-phase. 

A  most  useful  Electric  hoisting  and  hand  travelling  apparatus,  the 
outcome  of  30  years'  Crane  experience.  It  can  be  made  suitable  for 
straight    or  curved   single   Rolled  Steel  Joist  Tracks,   the  load    being 

easily  travelled  at  a  quick  walking  pace. 
SOON   PAYS  FOR  ITSELF.  A  GIRL  CAN  WORK  IT. 

Please  ask  for  our  Descriptive  Booklet  No.  7. 


Some    Users — 


The  Admiralty  ...    London 

The  War  Office      -  -         -    London 

The  India  Office  -  .  .  .  London 
The  Ministry  of  Munitions  -  -  London 
Messrs.  Brown,  John  &  Co.,  Ltd.     -  Sheffield 

„     Chesterfield  Tube  Co..  Ltd.  Chesterfield 

„     Chloride  Electric  Storage 

Co.,  Ltd.    -        -    Clifton  Junction 

„      Diamond  Coal  Cutter  Co., 

Ltd.  -        -      Wakefield 


Messrs.  Fodens.  Ltd.     - 
„      E.  Green  &  Son,  Ltd. 


Sandbach 
Wakefield 


The  Irish  Paper  Mills  Co.,  Ltd. 

Dublin 

Massey  B.  &  S.,  Ltd.  Manchester 
Mather  &  Piatt,  Ltd.  Manchester 
Ruston  &  Homsby,  Ltd.  Lincoln 
Thomycroft,  John  I.,  &  Co.,  Ltd. 
Southampton 
Vickers,  Ltd.  -  -  Sheffield 
etc..  etc. 


The  VAUGHAN  CRANE  CO.,  Ltd. 

(FORMERLY  VAUGHAN  &  SON,  LTD,) 

OPENSHAW,    N.     MANCHESTER. 

Also  Makers    of    Electric    Hand    Travelling    Cranes, 
Overhead     Runways,     Hand     Pulley      Blocks,     etc. 


Tlegrams:    "VAUNTING,   MANCHESTER." 


Telephone:  256  OPENSHAW. 


PALMER,  RILEY&Co.,Ltd. 

Electrical   Manufacturers    and    Factors. 


THIS   WEEK'S   BARGAIN 

14'  P,B.  BOWL  FITTINGS  COMPLETE 
WITH  BEST  QUALITY  OPAL  BOWL 
:  :  :        20/-  each        :  :  : 

C.P.  orders  ;^io.  5%  cash. 


WE  SOLICIT  ENQUIRIES.  GET  OUR  PRICES. 

OFFICES.  SHOWROOMS  &  STORES:— 

ACCRINGTON,    Lanes. 

Phonei:   2745   Accringlon.       Tthgrams:  "  Export,  Acctingion. 
179  Shipley  (Yorh). 


PEEBLES 


Electrical 
Machinery 


BRUCE      : 
PEEBLES     I      I 
A      CO.,       LTD. 

Engineer* 
Edinburgh  t 


W.  P.  THOMPSON. 

F.C.S.,  M.I.Mech.E.,  F.l.C.P.A. 


G.  C.  DYMOND. 

M.I.Mech.E.,  f.I.C.P.A. 


W.  p.  THOMPSON   &  CO., 

12,    CHURCH    STREET,    LIVERPOOL. 

Chartered  Patent  Agents. 


H.  E.  POTTS. 

M.Sc.,  Hon.  Chem.,F.I.C.PJ^. 


J.  V.  ARMSTRONG, 

M.T.I. .F.l.C.P.A. 
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THE 


HACKBRIDGE 
CABLE  CO.,  LTD. 

Are  Manufacturers  of 

CABLES 


INSULATED  WITH        PAPER 
INSULATED  WITH        BITUMEN 
INSULATED  WITH        RUBBER 

LEAD    SHEATHED 
ARMOURED. 


anc 


Factory  : — 

HACKBRIDGE,    SURREY. 
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VERTICAL     TWO-THROW 

HYDRAULIC  PUMPS 

Chain    Driven   from  Motor  on  Extended  Bedplate. 


SEND       FOR 

ILLUSTRATED 

LISTS. 


PUMPS  TO  SUIT 
ALL  PRESSURES 
AND     PURPOSES- 


MAKING    A     NEAT,    COMPACT    AND    SILENT    UNIT 

HOLLINGS  &  GUEST.  LTD.-^p'^%"at^'::^ 


Established  1869. 


Telegraphic  Address  : 
••  RAILS.  WIDNES." 


Telephone   No.   25  &   27 


A  B  C  £t  Universal  Minine  Codes 

Eneineertns  TclcRraph  Code 

Moreine  &  Neal's  Code 

A    1  Code 


R.  WHITE  6  SONS, 

ENGINEERS,  DESIGNERS  AND  VAKfRS 
OF      AERIAL       WIRE      ROPEWAYS, 

WIDNES,  LANCASHIRE. 


AERIAL 

WIRE  ROPEWAY 

CONVEYORS 

WITH 

AUTOMATIC 

TIPPING. 

RETURN. 

AND  ANGLES. 

ON  EITHER 

SINGLE tR 

DOUBLE  ROPE 

SYSTEMS. 


n  Adroiraltr.Wor  Office, 
k  Office  and  Crown  Ascnta 
(or  Colonies  List.. 


ELECTRIC 

HOISTS 

AUTOMATICALLY 

RAISING 

ASHES 

FROM 

BOILER  HOUSE 

TO 

STORAGE  HOPPER. 

ENTIRELY 

ELIMINATING 

ELEVATORS. 


Photograph  of  Automatic  Ash  Disposal  Installation  at  a  large  Electric  Power  Station,  showing  Electric  Hoists  for  raising  Ashes  from 
Boiler  House  and  automatically  tipping  into  Storage  Hopper,  from  whence  the  Ashes  are  loaded  by  gravity  into  Aerial  Ropeway  Carriers, 
convej-ed  across  a  main-line  railway  and  autoraaticallv  deposited  on  to  the  tipping  ground,  with  automatic  return  of  the  empty  carriers. 
NOTE. — There  is  a  vertical  angle  as' well  as  a  horizontal  angle  "  en  route,"  both  of  which  are  negotiated  entirely  automatically.  The 
Carriers  are  never  touched  by  hand  from  the  time  they  leave  the  loading  railuntiltliey  arrive  back  again  empty,  and  are  automatically 
detached  from  the  hauling  rope  and  stand  ready  to  load  again,  so  that  one  man  attends  to  the  complete  disposal  of  the  ashes. 

We  have  Ropeways  Handling  300  Tons  Ore  per  Hour. 


AUTOMATIC    STORAGE    OF    FUEL  on   the    Stocking    Ground 
by  our  PATENT  LIFTING  AND  TRAVERSING  CABLE  WAYS. 
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A  Personal  Message  to  Municipal 
Electricity    Supply    Authorities 


is  forging  aliead.  Its  iVlembersiiip 
to-day  stands  at  over  500. 
The  Municipal  Authorities  have  re- 
sponded splendidly,  but  there  are 
gaps  in  the  ranks,  especially  amongst 
the  smaller  Undertakings.  E.  D.  A. 
invites  you  to  close  up  and  present 
a  solid  front.  Electricity  Supply 
Authorities  joining  now  are  liable 
only  for  a  half-year's  subscription 
for  the  current  year. 

Write  for  full  particulars  to 

THE    DIRECTOR   AND   SECRETARY, 

84,  KINGSWAY,  W.C. 


Oui^  your  production 
x\  costs . . . 


Gn  the  quantity  production  of 
Electrical  Instruments  itis  repetition 
parts  which  eat  away  profits.  Do 
you  know  that  many  parts  such  as 
coil  supports,  dash  pots,  coil  bobbins 
and  various  switchgear  components 
can  be  quickly  and  economically 
produced  as 

DIE 
CASTINGS 

and  that  by  this  method  you  can 
save  as  much  as  80%  on  the  cost  of 
production  ? 

Consult  us  in  strictest  confidence. 
THE  PATENT  DIE- 
CASTINGS  CO.,  Ltd. 

64,  Strode  Road,  Willesden 
Green,    London,    N.W.IO. 

Telephone     -    -    WILLESDEN  733. 


ff^ 


p^okiboas 


The  chief  hir.drance  to  cheap  electric. ty  is  the 
uneconomical  peak 

D.P.  Storage  Batteries  wi'l  help  to  equalise  your 
generator  load  throughout  the  day  and  night  by  accu- 
mulating a  reserve  of  power  during  the  light  load 
period.  This  will  increase  the  efficiency  of  genei  ation 
and  the  effective  capacity  of  the  plant,  and  will 
reduce  the  wear  and  teir  and  the  cost  per  unit'. 


THE    D.P.    BATTERY    CO.,   LTD., 

LUMFORD    MILLS.  BAKEWELL,    DERBYSHIRE. 

Lonlon  OSice:    11,  Victoria  Street,  S.W. 
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PATENT 


LUBRICATING  OIL  PUMP. 


DIRECT   DRIVEN.        =      =  HIGH   SPEED. 

DELIVERY    INSTANTLY   VARIABLE   FROM 
ZERO    TO    MAXIMUM    WHILE    RUNNING. 


NO  VALVES 


MO  PACKINGS  In^WP^to^'l  ^Vl^^^^^H        NO  TROUBLE 


LUBRICATING    OIL    PUMP    -    20    TONS    PER    HOUR    -    HEAD  60fi. 
SPACE    OCCUPIED    5  ft.  x  2ft.    OVER    ALL. 


SIMPLE    =    =    EFFICIENT    =    =    ABSOLUTELY 
STEADY    STREAM    AT    ALL    DELIVERIES. 


HYDRAULIC  GEARS,  Ltd., 

Telegrams .—  Dp  A  VOR      L AN E 

•'HYGEARLIM, 'PHONE,  LONDON."      *-»*-•'-*■▼  v-r*^      j^x-^i-vj-iy 

««;S™7,..  HAMMERSMITH,  W.6. 
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FERRANTI 


FERRANTI,  Ltd.,  HOLLINWOOD,  LANCS. 
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COOLING  TOWERS 


BATTERY    OF     17    COOLING    TOWERS     NOW     IN     COURSE    OF     ERECTION 

AT     THE     CITY     OF     BIRMINGHAM     ELECTRIC     SUPPLY     DEPARTMENT, 

NECHELLS    PERMANENT    GENERATING     STATION. 


THE  DAVENPORT  ENGINEERING  C^  1™. 

HARRIS    STREET, 

BRADFORD, 

WORKS.  MILLS  AND  STORAGE  YARDS,  BURLEIGH    STREET,    HULL 


LONDON    OFFICE: 

90,    TEMPLE   CHAMBERS, 
TEMPLE    AVENUE,   E.C.4. 


Telephone:    3553  BRADFORD'. 

8288  CENTRAL  LONDON. 
Telegrams:   "HUMIDITY,"  BRADFORD. 

UMSHAWVAPO,  FLEET,  LONDON. 
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THREE  ESSENTIALS 


FOR    THE 


STATION    ENGINEER. 


^QHtO"^ 


A.  METERS  of  low  cost— Longevity— Accuracy  of  registration  at  all   loads— No  weai^no   friction— No 

maintenance  charges— No  NON-starting  losses — clear  reading  scale. 

FIVE    YEARS'     GUARANTEE. 

B.  MAX.  DEMAND  INDICATORS  of  simple  and  accurate  construction  and  low  cost— giving  a  true  record 

of  consumers'  steady  current,  without  recording  momentary  inequalities. 

C.  HOUSE  SERVICE   FUSE  BOXES   of   robust  design  and  reasonable  cost,  showing  ample  clearances 

between  case  and  live  parts,  embodying  an  efficient  safety  device  that  can  be  thoroughly  relied 
upon. 
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Telepkona  : 

4167    Gerrard. 

ATELIERS     DE 
CONSTRUCTION 


OERLIKON 


Telftgranu  : 

Oerlik,  Estrand, 
London. 

SWITZERLAND 


MANUFACTURERS    OF 

TURBO-GENERATORS. 


6,000  kv».,  3  030  r.pm.  TurboOsnerator,  supplied  to  a  British  Uiinicipal  Council. 

TRANSFORMERS,     SWITCHGEAR. 
ELECTRIC   TRAIN    EQUIPMENTS,    D.C.  &   A.C. 

MOTORS     FOR     ALL     INDUSTRIAL     PURPOSES. 

ELECTRIC     ROLLING     MILL      PLANT, 
STEEL    WORKS    &    FOUNDRY    CRANES,     &c. 


Write    for     64-page     Booklet     of     Oerlikon     Specialities. 


THE    ATELIERS    DE    CONSTRUCTION    OERLIKON  is  represented  in 

GREAT  BRITAIN  and  THE  COLONIES  by: 

G.WUTHRIGH(Swiss).M.I.E.E..Oswaidestre  House,  34&35,  Norfolk  St.,  Strand.  Lon(ion,W.C.2 
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A  care— born  of  long  experience — in  the 
selection  of  tlie  very  best  materials,  a 
scientific  building  up  piece  by  piece 
backed  by  a  pride  in  perfecting  the 
smallest  detail,  and  then  a  severe  test  to 
ensure  that  everything  is  as  near  per/ 
fection  as  human  ingenuity  can  attain — 

THAT  is  how  the  'CRABTREE ' 
Switch  is  made. 

And  an  enthusiasm  to  better  all  that  we 
have  thought  "  the  best "  results  in  a 
Switch  which,  by  sheer  merit,  wins  its 
place  in  all  markets. 

J.A.CRABTREE8C2IJ5 


RusHAa  Street 

WAl  SALL      «"-'"' 


Telspljoo*. 


THE  CHEAPEST  TRANSATLANTIC 
TELEGRAPH    SERVICE  IS 

VIA  MARCONI 


9 


t     PER 
^*  WORD 


ANY  PART  of   the   BRITISH   ISLES 
to    NEW    YORK,   MONTREAL,  etc. 


SERVICES  TO  SOUTH  &  CENTRAL  AMERICA,  WEST  INDIES. 
AUSTRALASIA,  FRANCE,  SPAIN,  THE  CANARY  ISLANDS,  ETC. 
IN  LONDON.  Messages  are  collected  free  of  charge  by  our  messengers  on 
receipt  of  request  by  phone  to  Marconi  House,  Strand,  or  la,  Fenchurch 
Street,  E.C. 

IN  THE  PROVINCES.  Messages  should  be  handed  in  at  any  Postal  Telegraph 
Office.  Do  not  forget  to  mark  them  "Via  Marconi."  No  extra  charge  is  made 
for  this  indication. 

Send  a  P.C.  tor  tarif?  to  The  Traffic  Manager. 

MARCONI'S     WIRELESS    TELEGRAPH     CO.,    LTD., 

MARCONI  HOUSE,  STRAND,  LONDON,  W.C.2.     Telephone :  City  8710. 

Telegrams:  EXPANSE,  ESTRAND,  LONDON.  Cablegrams:  EXPANSE,  LONDON. 
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E.H.T.  CUBICLES. 


CO 


''Saturn",  Flexibli  s  are  made 
with] single  and  double  Vulcanised 
Rubber  insulation  ;  and  also  with 
pure  rubber  insulation,  which 
conform  to  tlie  Bradford,  Leed^, 
Glasgow,  and  Manchester  specifica- 
tions. They  are  obtainable  in  a 
full  range  of  stai  dard  sizes  and 
colours,  and  in  silk,  cotton  or 
workshopifinish.  Stringent  tests  and 
examinations  ensure  the  finest 
qualitj'.  Standard  sizes  can  be 
despatched  from  stock.  Prices  are 
keener  than  th  se 
usually  quoted. 
Write  for 
estimate. 


=        (O 


CO 


UDIE'S 

ELECTRICAL  COMPANY,  LIMITED. 


Telephone  : 
MIDLAND  2191. 


Telegramj  : 
CUBICLE  B'HAM. 


CABLES,     WIRES      5      FLEX. 


,iths©92o)lp 


£l£Cr/?/CAL  CABieAMXeA'S  &  W/R£  DMW£RS'. 


.,.  ALL  e/vQir//3/ej^  to 

|;rALE^Of  FICErrCENTRAL  MOUXE.  KINCrWAY,  W.C.2. 

%  i^Oft-KT.  LvasnooK.  clot. 

I 


Telsphone  l^eienf  2568 
Tdrams:  Vjrwires.WcsTcenT,  London. 


JL 


I  SHERBOURNE  RD.,  BIRMINGHAM. 

I       SWITCHGEAR 

1    Manufacturers     under     Licence     of 
I  FERRANTI     PATENT    OIL 

I  SWITCH  TRIPPING  GEAR 


Lancashire  Agent  : 

JOHN  DENHAM,  A.M.I.E.E., 
Halliwell  Street, 
Central  I0I7.  Manchester. 
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SWITCHBOARDS 

for  L.T  H.T,  and  E.H.T 


Your  choice  will  depend  on  three  things  : 
the  excellence  of  design,  the  workman- 
ship and  the  price. 

The  design  of  Ediswan  boards  is  the 
outcome  of  many  years'  experience. 

The  workmanship  is  British — the  back 
is  as  good  as  the  front. 

The  price  is  competitive. 

Ediswan  switchboards  are  installed  all 
over  the  world. 

Our  engineers  will  be  pleased  to  receive 
your  enquiries. 

Other  Ediswan  Products: — 
Meters  &Instru-   Accessories 

ments.  Primary  Batteries 

Wires  &  Cables  Accumulators 

Conduit  Royal  "Ediswan" 

Lamps 


Full  particulars  ofang,  or  all,  on  request 


The  Edison  Swan  Electric  Co.,  Ltd., 

PONDERS  END,  MIDDLESEX. 

Telegrams  and  Cables '.  "  Editwan.  Ea6eld."  Code  :  Western 
Unioa,  AB.C.(5th  Edition). 

Telephone:  320  EnGeld  (6Iin:s). 

London  Showrooms  : 
123-125,  Queen  Victoria  Street,  E.C.4. 
anil     71,     Victoria     Street,     S.  W.    I. 

Brandies  : 
ABERDEEN,  BRIGHTON,  BRISTOL,  BELFAST, 
BIRMINGHAM.  CARDIFF,  '  CORK,  DUBL1-, 
DUNDEE,  EDINBURGH,  GLASGO  *,  HULL. 
LEEDS.  LEICESTER.  LIVERPOOL,  MAN- 
CHESTER.  MIDDLESBROUGH,  NEWCASTLE- 
ON-TYNE,  NOTTINGHAM,  SOUTHAMPTON, 
SHEFFIELD,     SWANSEA. 


f 


k 


June  24,  1921. 


TITE  ELECTRICIAN. 


xlv. 


mfmm 


ES,    CABLES, 
r,JUHCTfON  BOXES 

5^  ACCESSGRBES 


These  are  the  backbone  of  your 
electrical  installation. 
Once  installed,  they  are  left  to  carry 
on  because  they  are  usually  out  of 
sight.  Then  it  will  pay  you  to  get 
the  best,  the  stuff  with  British 
brains  and  workmanship  behind  it 
— which  means 

SPECIFY  EDISWAN 

Wires    and    Cables. 

Meters   and   Instruments. 

Switchboards. 

Switchgear. 

Conduit   and   Accessories. 

Primary    Batteries. 

Accumulators. 

Royal   "Ediswan"    Lamps. 

Full  particulars  of  any,  or  all,  art  request. 

The    Edison  ,  Swan 
Electric   Co.,  Ltd., 

PONDERS    END,   MIDDLESEX. 

Telegrams  &  Cables:    " Rdiswan,  Enfield." 
Telephone :   520  Enfield   (6  lines). 
Code:    "Western  Union," 

"A.B.C.  '   (5th  Edition). 

London    Showrooms  : 

123-125,  QUEEN  VICTORIA  ST..  E.C.4 

—    AND "— 

71,  VICTORIA  STREET,  S.W.I. 

Branches  in  eoery  large  Town. 
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IMPLE 


TO  anyone  with  the  least  power  of  discrimination 
in  Art,  taking  that  word  in  its  broadest 
sense  thorough  consideration  of  the  many 
masterpieces  of  Grseco-Roman  sculpture  can- 
not but  reveal  decided  indications  of  the  infinite  care 
and  patient  labovir  which  culminated,  as  they  did,  in 
what  must  be  the  supreme  accomplisTiment  of  its 
period — the  world-famed  statue  of  "  Vennis  de  Milo." 

On  investigation  it  will  be  found  that  the  basic  factors 
which  contributed  to  the  realisation  of  a  great  sculp- 
tor's ideal  are  identical  with  those  responsible  for 
the  achievements  of  all  men  of  renown,  whether  artist, 
writer,  scientist  or  engineer  :  the  elements  of  con- 
stant diligence  and  untiring  energy,  both  physical 
and  mental  being  common  prime  essentials."  Engi- 
neering especially  calls  for  the  quality  of  concentration 
to  work,  and  this  applies  more  particularly  perhaps 
when  in  connection  with  electricity. 

It  is  notable,  therefore,  that  after  almost  a  quarter 
of  a  centiury  of  steady  application  to  the  problem  of 
an  efficient  electric  wiring  system  that  Simplex 
Conduits,  Limited,  have,  as  a  natural  consequence, 
evolved  the  Simplex  Safety  AU-Steel  System  of 
Conduit  Wiring  which  is  such  that  to-day  many 
thousands  of  irLstaUations  carried  out  on  the  Simplex 
System  are  giving  continuous  satisfaction  tlirougliout 
almost  all  comitries. 

Consequently  it  can  now  be  seen  that  although  the 
idea  of  a  masterpiece  in  sculptvu-e  may  appear  to  be 
somewhat  remote  from  that  of  the  Simplex  System  of 
Wiring,  yet  their  successful  production  is  governed 
by  the  same  fundamental  principles  and  eacli  holds 
the  leading  position  in  its  own  particular  sphere  of 
activity  ;  "  Venias  de  Milo  "  being  supreme  in  its 
province  of  art,  and  the  Simplex  System  in  the 
modern  Installation  World. 


SIMPLEX    CONDUITS    LTD 

HEAD    OFFICE   AND    WORKS: 

GARRISON    LANE,    BIRMINGHAM 

LONDON:  113-117,  CHARING  CROSS  ROAD,  W.C. 


MANCHESTER 
GLASGOW  . 
NEWCASTLE 
BRISTOL      - 
LIVERPOOL 
NOTTINGHAM 


1 6,  Corporation  Street. 

72a,  Waterloo  Street. 

61,  High  Bridge. 

lo-ir,  Denmark  Street, 

96,  Whitechapel. 

Maypole  Yard   LongRow. 


DUBLIN 
BELFAST  - 
LEEDS  - 
SWANSEA  - 
CARDIFF  - 
.SHEFFIELD 
BIRMINGHAM  - 


68,  Dame  Street. 

•   48,  Upper  Arthur  Street 

6,  White  Horse  Street 

5,  College  Street 

-    4,  Westgate  Street 

281-3,  Atterclifie  Common 

41,  Church  Street 
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Rees  RoTURBo 

Power  Station  Auxiliaries. 


COMPLETE  SATISFACTION  In 
Power  Station  Auxiliaries 
can  be  assured  by 
specifying: 

Rees  RoTURBo 

TURBINE  PUMPS, 

ROTARY  JET  CONDENSERS 

and   AIR   PUMPS, 

AND 

D.C.  DYNAMOS  and 
MOTORS. 

Rees  RoTURBo   Products 

embody  the  advantages  of  our 
many  Patents,  together  with 
the  results  of  an  experience  of 
Power  Station  requirements 
extending  oven  30  years. 

They  are  built  for 

EFFICIENCY  AND  RELIABILITY. 


Descriptive  Literature  on  Application. 


Efficiency  and  Reliability. 


Rees  RoTURBo  Rotary  Jet 

Condenser. 

Driven  by  Rees  RoTURBo   D.C.   Motor. 


Rees  RoTURBo  Circulating   Pump. 
Driven  by  Rees  RoTURBo  D.C.   IVIotor. 


Rees   RoTURBo  Boiler  Feed   Pump  Steam 
Turbine    Driven. 


7">-\^ 


TELEGRAMS: 

Hydrolurbo,  Wolverhampton. 
Hydroturbo,  Estrand — London- 

TELEPHONES 

No.  1444  (3  liriej)  Wolverhampton. 
No.  1511   C'ntral.   London. 


DFFS  ROTURBO  MFG.C 

||l^^      Hydraulic, /<gN  Electrical 

.         A  General  \^^  Engineers. 

WOLVERHAMPW 


IT 


LONDON' OFFICE: 

Hastings  House. 
Norfolk  St.,  Strand.  W.C. 
(Opposit-  Temple  Station). 
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The  illustra- 
tion above  is 
of  the  1 5.000 
- 18,000  kw. 


Lorx/ons  Poiyer     ^■ 


CJ-A-Par s 6ns  & 


3N  EWGAStliE  -  ON  -  T YNE 
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>     LONDON  OFFICE 

.34,y  ICTORIA  i5TREET.SAM: 


3-ph.  Turbo- 
Alternator 
at  Lots  Rd., 
L  o  n  d  o  n. 


War  Omce  Pattern,  with 
Steel  Bronze  Cover.  Box  of 
malleable  iron  ani  can  be 
tappei  up  to  4  ways.  Very 
simple  to  fix  and  verystron^ 


For    a    "  better "     wiring     job 

the  two  specialities  we  here  illustrate  are  absolutely  indispensable. 
The  huge  demand  for  the 

"  Metallic  '*  Cord-grip  Pendant   Box 

proves  how  thoroughly  it  meets  a  popular  need,  especially  in  Public 
Buildings,  Schools,  Churches,  Ships,  etc.  Its  neat  and  unobtrusive 
appearance,  its  low  cost,  and  the  fact  that  it  dispenses  with  the  necessity 
of  Ceiling  Roses,  are  factors  yon  certainly  cannot  afford  to  ignore. 

Equally  poptdar  is  the 

"Metallic"  Cold-drawn  Seamless  steel  Conduit 

of  which  we  are  the  actual  manufacturers.  For  years  we  have  been 
supplying  this  in  ever-increasing  quantities  to  the  leading  Corporations, 
Mines,  Dockyards,  Engineering  and  Shipping  Finns,  among  which  it  is 
recognised  as  THE  Conduit  for  ALL  purposes.  Its  price,  quality,  and 
high  reputation  certainly  merit  your  enquiries  too.  Why  not  write 
us  to-night  ? 


The  Metallic  Eleeirical  Engineering  Co.,  Ltd. 


Te  lei:  rams 
^'Meta,  Bimtingha 

London 

13,  CkartetJwuse 
Buildin£s,    E.C. 

Plione: 

Clerken  u  ell  I4QI. 

Grants ,' 

*  Meiatubes,   Barh.^* 


Meta  House,  Corporation   St.,   Birmingham. 

Manchester  Liverpool  Leeds  Swansea 

^7,  Partdisc  Sifcet.  4,  Kins  Street.  j,  Dilhujn  Street. 


jj,  Chapei  Street^ 
Salford. 
Phone  : 
Ctty  SQfo. 
Graffts  : 
"  F'ask." 


Pkotie  : 
Royal  2S06. 

Grams  ' 
"  A/e/seain." 


Phone : 
Cent.   24763. 

Grams  : 
"  Flask." 


Phone: 
Cent.  zob. 

Grains : 
"Flask." 


Telephone: 
Sjjc^  866  Central. 

Newcastle 

?,  John  Street. 

PJione: 
Cent.  822. 

Grams  • 
"  F/ask" 
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WILLYS 

LIGHT  &  POWER  SET 

DEFINITELY  "IMPROVES  WITH  USE"- 

HAS  A  HIGH  POWER  AND  A   LOW  PRICE- 

It  is  the  MOST  COMPACT  &  PERFECTLY  EQUIPPED  MODEL 

ON  THE  MARKET  .  .  .  CONTRACTORS!  SHARE  OUR  PROFITS. 

The  KNIGHT  SLEEVE 
VALVE  ENGINE 


More  than  half  the 

KNIGHT   ENGINES 

in    the    World    are 
WILLYS-KNIGHT 


Advantages. 

No  Water  Tank 

No  Belt 

No  Switchboard 

No  Radiator 

No  Water  Jacket 

No  Noise 

No  Vibration 

No  Magneto 

No  High  Tension 

No  Springs 

No  Waste 

^o  Wear 

No  Danger 


Brief  Specification. 


Power  _  _  .  -  - 

Wattage      -  -  -  -  - 

Battery  Capacity  _  -  _ 

Pressure      -  -  -  -  - 

Weight  without   Battery 

Average  Running  Cost  per  week   - 

Engine  Speed       -  .  -  - 

Floor  Area  Covered  Engine 

Floor  Area  Covered  Battery 

Oil   and   Fuel  Sell-Contained 

Air  Cooled   Kerosene  Engine 

Direct  Coupled  Shunt  Wound  Generator 

16  Cell   Battery 


RETAIL    PRICE    COMPLETE    £225. 


3  H.P. 
U  K.W. 
225  Amp.  Hour 
30  Volts. 
336  lb. 

4  Shillings 
1,350   R.P.M. 
2  Ft.  Sq. 
7-5  Sq.  Ft. 


WILLYS  OVERLAND  CROSSLEY,  Ltd. 

WORKS  &  HEAD  OFFICE     -    -    -    -      HEATON  CHAPEL,  MANCHESTER. 

LONDON  SHOWROOM        151/3,    GREAT    PORTLAND    STREET.    W.I- 

AGENTS YOU  WILL  BE  WHEN  YOU  READ  OUR  SALES  PLAN. 

Write  to-day  for  full  particulars. 
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Power  Station  Switchgear 


Almost  every  Switchgear  requirement  for  Power  or 
Sub-Station  can  be  met  by  one  of  our  standard  designs 
and  arrangements. 

We  cannot  give  here  a  full  list  of  our  manufactures, 
but  welcome  your  enquiries  for  every  type  of  Detail 
Switchgear  or  complete  Switchboard. 


A  typical  Power-Station  Switchboard,  controlling  Turbo-Alternators, 
Motor  Generators,  and  Feeders,  is  illustrated.  The  gear  includes 
duplicate  bus-bars,  and  the  cubicles  are  arranged  on  two  floors,  enabling 
straight  connections  to  be  used  throughout. 

For  smaller  Power-Stations  and  Sub-Stations  we  have  a  number  of  designs 
of  Cubicle  Switchgear,  in  Non-interlocked,  Interlocked,  and  Draw-out 
Truck  Types,  of  which    we   shall    be   pleased    to    give    full   particulars. 


Ferguson,  Pailin  ltd. 

SWITCHGEAR    SPECIALISTS. 

Head  Office  and  Worhs:   HIGHER  OPENSHAW,  MANCHESTER. 

Cardiff :  Newcastle  : 

5,   FITZALAN   ROAD.  STATION   HOUSE 

WEST  BOLDON. 


London  : 

37,  NORFOLK  STREET 
STRAND,  W.C.2 


June  24,  1921. 


THE  EJ.ECTRICIAN. 


U. 


THE  recognised  method  of 


reducing  Fuel  Costs 


Whatever  the  other  factors  against  boiler  efficiency 
may  be,  the  chiel  cause  of  low  efficiency,  and  conse- 
quently heavy  fuel  consumption,  is  SCALE.  That  is 
a  recognised  fact;  the  recognised  remedy — and  one 
which  means  a^huge  annual  saving  in  fuel — is  to  mafte 
Boiler'scaling  a  regular  and  periodical  job,  and  for 
this  purpose  the  biggest  Engineering  and  Electrical 
Firms  in  this  country  and  abroad  know  but  one 
efiiclent  method,  the 


Patent  Pneumatic  Scaling  Tool 

—  with  which  Boiler-scaling  and  Rust-removing  are 
simple,  rapid  ONE  man  jobs.  For  many  years  some 
of  the  biggest  Power  Stations  in  this  country  have  had 
these  handy  tjols  in  constant  and  regular  use,  and 
only  last  week  one  of  the  largest  Engineering  Firms, 
who  have  for  years  used  the  "  Skatoskalo,"  ordered 
TWENTY  more. 

Is  there  a  more  pressing  need  to-day  than  to  cut  down 
fuel  wastage  to  a  minimum  ? 

Why  not  sjnd  me  a  postcard  to-night  asking  for  my 
latest  Folc'er  and  list  of  "Skatoskalo"  users? 


Frank    Gilman, 

Sole  Maker  of 

"Skatoskalo"    Tools, 

9,  Westfield  Rd., 
Birmingham. 

See  also  my  AdVt-   on  p3ge  Ixxs. 
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IRONCLAD  OILBREAK     I 
SWITCHGEAR 

Standardised    up    to    1,000    amperes    at 
650  volts  maximum  pressure,  and  300  amperes  at  6,600  volts. 


FOUR-PANEL   SWITCHBOARD,    75   AMPERES,    6.600   VOLTS,    RECENTLY   SUFPL.ED   FOR 

USE   IN   SOUTH    AFRICA. 

E.A.C.  IRONCLAD  OIL  BREAK  SWITCHES  are  designed  on  the  most  serviceable  lines.  They  are  solidly 
constructed  and  liberally  rated  and  can  be  relied  upon  for  effective  operation  under  the  most  exacting  conditions 
of  service.  They  are  of  the  drum  type  Loose  Handle  Pattern  made  on  the  unit  principle,  and  any  number  of 
switches  can  be  mounted  side  by  side  to  form  a  complete  switchboard  either  for  wall  or  floor  fixing.  They  can 
be  provided  with  draw-out  isolating  features  and  all  modern  refinements. 

For  details  and  prices  see  our  Publication  H.  41/5  which  will  he  forwarded  on  request. 

We  specialise  in  the  manufacture  of  Motor  Control  Gear  of  all  types,  for  all  duties  and    for 
all  conditions  of  service.     May  we  quote  to  your  requirements? 


THE  ELECTRICAL  APPARATUS  Co.,  Ltd. 

(Incorporating  BRAY.  MARKHAM  &  REISS,  Lid.) 

Head  Office .   Vauxhall  Works,  SOUTH  LAMBETH  ROAD,  LONDON,  S.W.8. 

Telephone:     BRIXTON    2075  (6  lines).  Telegra.T.s;     'ELAPRATUS.  VAUX.  LONDON." 

Works  :    Vauxhall,     Wandsworth,    St.  Albans,     Walthamstow. 


_  Sales  Offices  : 

MANCHESTER— Palatine  Buildines.  Victoria  Street. 

LEEDS — standard  Buildings,  City  Square. 

NEWCASTLE-ON-TYNE-Trinity  Buildings.  New  Bridge  Street. 

CARDIFF-IO.  Windsor  Place. 

NOTTINGHAM— Westminster  Buildings,  The.Ire  Si.uare. 


BIRMINGHAM-Carlton  House,   H  gh  Street. 
GLASGOW— 74,  York  Street. 
BELFAST-Granville  Buildings.  45.  High  Street. 
DUBLIN-3.   Dame  Street. 
BERGEN    (Norway)— Lodin  Leppsgt  I. 
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Some   of  the 

MEfiCURY  ARC   RECTIFIER 
SUB -STATION  EQUIPMENTS 

installed  by  Brown,  Boveri  &  Co. 
from  1915  to  1920. 


]42   PLANTS   RUNNING    or  ON 

ORDER,  HAVING    A    TOTAL 

OUTPUT    OF    76,000  kW. 


^ 


POWER-RECTIFIERS  LIMITED. 

Trafalgar  House, 
Waterloo  Place,  London. 
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TIME  LIMIT  OVERLOAD  A.C 


THE  Mark  of 


Efficiency. 


We  Specialise 
in  Relays 

For    all  purposes. 


FEEDER,  TRANSFORMER, 

AND 

GENERATOR  PROTECTION. 

Write  to  METER  Dept. 


Trafford  Park, 


Manchester. 


509. 
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Our     Products 

INCLUDE 

STEAM  TURBINES  (Land  and  Marine),  GENERATORS. 
ROTARY  CONVERTERS.  MOTORS.  CONTROLLERS, 
TRANSFORMERS,  SWITCHGEAR,  METERS,  INSTRU- 
MENTS.  ELECTRIC  LIGHTING,  HEATING  &  COOKING 
APPARATUS.  Etc. 

Write  for  particulars  to  respective  Departments. 


ELECTRICAlT" 


CO.  '.TD 


TRAFFORD    PARK.  MANCHESTER. 
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23.400  kVA  3- phase.  25  period.     6.600  20,000- Ko/( 
Oil  Immersed  Forced-Cooled  Group  of  Transformers. 


Power  Station  Transformers 


Our    reputation    and 
facturing    large    and 
formers     for     Power 
unequalled. 


facilities  for  manu- 
high  voltage  Trans- 
Station    operation    is 


The  following  list  of  some  of  the  Transformers  we  have 
supplied  is  evidence  that  this  reputation  is  well  sustained 
among  the  largest  buyers. 


m 


THE  Mark  of 


Number 
Supplied 

kVA 

Volls 

Glasgow  Corporation  ... 

16 

7,800 

6,600 '20,000 

Newcastle  Electric  Supply  Co. 

6 

4,000 

11,000  66,000 

Manchester  Corporation 

2 

4,000 

6,600  12,000 

Wolverhampton  Corporation 

3 

2,000 

6,600  33,000 

Midland  Electric  Power  Co.  ... 

2 

2,000 

6,000  33,000 

Mersey  Power  Co.       

12 

1,666 

6,000,33,000 

City  of  London  Electric  Supply 

Co       

2 

1,000 

11,000    6,600 

Powell  Duffryn  Coal  Co. 

3 

2,500 

3,150  10,000 

Manchester  Corporation — 

Barton  Power  Station 

6 

19,500 

6,600 '33,000  = 

>)           11             „ 

1 

2,500 

6,600  50,000  ? 

3 

1,250 

33,000       440:^ 

Sub  Station   ... 

15 

2,833 

33,000    6,600  g 

Eff 


iciency 


M^^^^AN 


ELECTRJCAL 

TRAFFORD  PARK 


CO    LTD 

MANCHESTER 
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should  insrafTUDORS* 


Hoi 


Tudor  Accumulators 
have  over  a  quarter  of  a 
century's  experience  be- 
hind them. 

Tudors,  large  and  small, 
are  in  service  all  over 
the  world. 


t&eTUDORACCUMULATORfe 

2]S[orfolk  St.,  StrandXondoa 
'      ^C.  2. 

OclfipKonc:  Ceatral  3308.   telegrams:  Subconical  SsbandXcmdon. 

"Works:     Dukinficld  ,    near  T^Tanchcster  . 
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CONDENSERS 

SURFACE    AND    MULTI-JET 

FITTED     WITH     THE 

HICK-BREGUET   EJECT  AIR  (patented) 

FOR     HIGH    VACUUM 

NO    RECIPROCATING    PARTS.     GUARANTEED 
RELIABILITY.     MINIMUM     UPKEEP    CHARGES. 


EXTERNAL  WATER 
'  SUPPLY  FOB  STARTI!;G 


Vacuum  unaffected  by  20  /'  fall  in  steam 
pressure.  Patent  Automatic  Control  ensures 
vacuum  stability.  The  plant  with  the  lowest 
operating  power. 


A 
B 
C 
D 
E 
F 
G 


To  FEED 
HtATEft  OR 
MOT  WELL 


Air  Suction  from  Main  Condenser 
Primary  Ejector. 
Auxiliary  Condenser. 
Secondary  Ejector. 
Automatic  Stabilising  Valve. 
Steam  Strainer. 
Balance  Pipe. 


Condensate  from  Auxiliary  Condenser. 

Vapour  Pipe. 

Main  Condensate  Suction. 

Extraction  Pump. 

Retaining  Valve. 

Water  Supply  to  Auxiliary  Condenser. 


HICK,  HARGREAVES  6  Co.,  Ltd. 


BOLTON, 


-  ESTABLISHED  1832  — 

Telegraphic  CHICK.  BOLTON."  Telephone 'Bolton- 1373-4.  TMr"!     A  1VI¥\ 

Addresses     t"  UMSHAWVAPO.  FLEET.  LONDON."         Nos.      i  London-8288  Central.    LlNbLAllLI 


LONDON    OFFICE:    90.  Temple  Chambers,  Temple  Avenue.  London,  E.C.4. 
Telegraphic  Codes  :— A  B  C,  Fifth  Edition;    A  I  (1888),  Western  Union  (Universal  Edition),  Lieber's  Standard. 
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ELECTRIC  OVERHEAD  CRANES 

OF    HEAVY    CAPACITIES. 


RECENT      POWER      STATION       INSTALLATIONS: 

BIRMINGHAM  -  100    TONS 

BLACKBURN  -  60    TONS. 

GRIMSBY  -  30    TONS. 


FIG.     1333. 

10O    TONS    62-FT.     SPAN  TRAVELLER     AT     THE     NECHELLS     PERMANENT     STATION     OF    THE 

BIRMINGHAM    ELECTRIC  SUPPLY    DEPT. 


ELECTRIC   COLIATHS 


ON    HAND 
INCLUDE: 


For  War  Dept.  -  250  Tons  Working  Load. 
For  S.  America  -  60  Tons  Working:  Load. 
For  G.W.  RIy.         -        20  Tons  Working  Load. 


STOTHERT  &  PITT,  ltd 

BATH    :    ENGLAND. 
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C.  M.  &  M.=DELA5, 
STEAM  JET,  AIR 
EXTRACTORS 


With  or  Without 

intermediate 

condenser. 


FOR  maintaining   highest  vacuum 
with     minimum      steam      con- 
sumption the  "  C.  M.  &  M.-Delas" 
steam    jet,    air  extractor,    stands  un- 
rivalled, and    is  a  distinct    departure 
from  all  previous  types. 


The  unusual  stability  and  efficiency  of 
this  improved  model  remain  practically 
constant  under  varying  duties  and 
pressures. 


CPost  a  card  to-day  for  full 
details,  specifications  and 
illustrations. 


Cole,     Marchent 
&    Morley,   Ltd., 


BRADFORD. 


TYPE  C.I. 


YORKSHIRE. 
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ENGINEERS 


12,     GREAT     JAMES     STREET, 
BEDFORD   ROW,    LONDON,   W.C.I 


Regristered  Office  &  Works: 
BARKBY   LANE,    LEICESTER 


BIRMINGHAM 


ALSO     AT 

GLASGOW 


MANCHESTER 


Telegrams 
Telephones 


LONDON 

"  PLENUM  "  (HOLB.). 
MUSEUM    587. 


LEICESTER 

" PLENUM  " 
190    &   1103. 


SCHEMES  S  ESTIMATES  FOR  COMPLETE  POWER  PLANTS. 
SPECIALISTS  IN  UTILISATION  OF  EXHAUST  STEAM 

OVER      500      INSTALLATJONS      CARRIED      OUT 


PNEUMATIC  COAL  CONVEYING  PLANTS 

"  NUVAKO  "      SYSTEM 

WE     HAVE     SPECIALISED     ON     THE      APPLICATION      OF      THE      PNEUMATIC 

CONVEYING    SYSTEM     TO    COAL,     AND     HAVE     INSTALLED     OR     HAVE     IN 

HAND     THE     FOLLOWING     INSTALLATIONS:— 


THE  BRISTOL 

CORPORATION 

ELECTRICITY 

WORKS, 

Feeder  Road, 
Bristol, 


THE  INDIARUBBER, 

GUTTAPERCHA    & 

TELEGRAPH 

WO»KS, 
Sllvertcwn,  E.16. 


J.  KEILLER&  SONS, 

Tay  Wharf, 

Silvertown,   E.16. 


VENESTA     LTD., 
North  Woolwich 

Road, 
Silvertown,  E.16. 


WAROLE  & 

DAVENPORT,  Ltd., 

Leek,  Staffs. 


THE    BRITISH 
WINDOW    GLAS3 

Cl.,   Ltd., 
Queenborough. 


COMPLETE    SCHEMES    AND    ESTIMATES,    INCLUDING    ALL    LABOUR    FOR    ERECTION 
iSKILLED   AND    UNSKILLED)    ON    APPLICATION 
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X  6312.      "Twinbieok"   Triple   Pole 
'roncI«d    Switch    with  fuser.       (Patent 
No.     26C09/1910.)     For    circuits    up 
to  600  vollt.    .       Zi-  ^ 


Y  2344.    House-Service  Cut- 
out.        Single    Pole     "Hand- 
guard"  type  <  watertight)  for 
circuits  up  to  600  volts. 


X  62S7.       "Salford"   Switch,   with 
ruses  and  Interlocked   Plugs. 


1,ii 


IR01N[C1-AE>  '* 


SWITCHGEAR 

The  General  Electric  Co.,  Ltd.,  design  and  manufacture  a  complete  range 
of  Ironclad  Switchgear  to  meet  every  industrial  requirement.  In  Factories 
Workshops,  Shipyards,  etc.,  the  robust  nature  of  G.E.C.  Ironclad  Switchgear 
renders  it  the  most  suitable  apparatus  for  dealing  with  the  stringent  condi- 
tions  generally  prevailing.  Engineers  engaged  upon  factory  electrification 
schemes  are  invited  to  investigate  the  merits  of  G.E.C.  Switchgear  which 
will  contribute  materially  to  the  successful  lay-out  of  a  factory  installation 


Write  for 

Revised  List. 

(X  &  Y  Section 

Low  and  Medium 

Tension.) 


X  6452.  "D.B."  (Double  Break) 
Double  Pole  Switch.  Registered  No. 
629538.    For  circuits  up  lo  50  J  volts. 


X  eSS''  3.     •■Salf-^rd••  D.,ubePole 
Switch  (Double  Throw). 


THE  GENERAL  ELECTRIC  CO.,  L^" 

Head    Office:    MAGNET    HOUSE,    KINGSWAY,    LONDON.    W.C.2. 

Telephone:  Reg.n.  70)0  (50  li„„).  Tele,r.m>:   El.c.cl.y.   Wcc.n.,  Undo,. 

i.u««a.  '^'•"'cAf* --Manchester,   Birraing:ham,  Glasgow,    Cardiff,    Newcastle,    Lublin,  Belfast,    Bristol,    Swansea, 

Liverpool,  Leeds.  Sheffield,  Nottingham,  Hull,  Southampton,  Cork.  Aberdeen,  Edinburgh,  Ipswich,  Dundee'""""'"* 


--I 
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Chamberlain  &  Hookham 


METERS 


Service    Type    D.C. 
Ampere  Hour  Meter. 


Polyphase  Meters. 

Single  Phase  Meters. 

D.C.    Ampere    Hour 
Meters. 

D.C.  Watt  Hour  Meters. 

Tram  Car  Meters. 

Electric  Vehicle  Meters. 


Portable,     Switchboard 
and  Service  Types. 


ELECTRICITY     IvIETER     IVEAlSrUFACTURERS, 


?:nz:7::        solar  v\/orks,  Birmingham,    rxi^oi^^i^, 

LONDON   OFFICE   &   TES^'   ROOM  :    MAGNET   HOUSE,   KINGSWAY,   W.C.  2. 

Telephone:  Regent  7050  (Ext.  9).  Tekprams:   "SOLARIOUE  WESTCENT   LONDON.' 
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The  manufacturing 
perience  of  Fraser 
Chalmers  Engineering 
Works,  coupled  with 
the  experience  of  the 
allied  G.  E.G.  factories, 
is^at  your  disposal  in 
connection  with  any 
matters  affecting 
power  production. 

Fraser  &  Ghalmers 
Steam  Turbines  are 
of  the  Rateau  Type 
and^adaptable  to  any 
steam  supply. 

HIGH,  LOW,  MIXED, 
BACK  PRESSURE 

and 
PASS-OUT  TYPES. 

Standard  sizes  of  pro- 
duction from  500  ^.-uJ. 
to   30,000    k--i^.    sup- 
plied     complete     with  I 
generators.  I 

FRASER  8.CHA1MERS  ENGINEERING  .WORKS 


TURBO-BLOWERS. 

TURBO-COMPRESSORS. 


c 


(AMU). 


ERITH.KENT 


'RIC     CO     LTD 


i.'jMj'jx  office  : 
magnet  house,  kingsw  ly.  w.c  2. 
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Which  T^pe  ? 

^od  or  Steel?  St^ed  or  Self  Supporting 


EACH  has  its  proper 
sphere,  but  in  many  cases 
wood  structures  can  be  most 
advantageously  used. 

Many  factors  enter  into  the 
choice,  and  long  experience  is 
necessary  to  give  the  proper 
value  to  each. 

Mr.  Elw^ell  has  a  unique  and 
entirely  successful  experience  in 
erecting  tow^ers,  which  is  at 
your  disposal  on  receipt  of  infor- 
mation as  to  your  requirements. 

4-      ^      4> 

Estimates  submitted  for  any  type 
of  aerial  structure  or  for  com- 
plete Wireless  Stations  in  any 
part   of  the  world. 

C.F.ELWELC 


House.  Ki 


Taven  nouse 


-w.c 
ngs  way.lvonaon  •  2  • 

W'^e-^cer/?    Union    Oods 


.Londc 


Designers  and    Manufacturers    of    ^^lgh   Power    Installa- 
tions  on   the    Continuous    Wave    System  —  commercial 
operation  guaranteed. 
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The  purity  of  the  Air  supplicil  by  the  "SIROCCO" 
AIR  WASHER  prevents  tlic  deposit  ot  ilirt  and 
dust  upon  the  generator  windings.  thereh>  materially 

reduting  the  risk  of  over- 
heating and  eventual 
"Burn  outs" 


A  CLEAN 
COOL  AIR 
SUPPLY 

IS  essential  for  all 
Electrical  Maciiinery 
Air  Compressors  as 
well  as  for  General 
Ventilating   Purposes 


WITH  SPEED  VARIATION. 


Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


Manufactured  in  3  Ranges, 

FroTi  3  to  150   B.H.P. 


^ 


3  Speed  750/1000/1500  R.P.M. 

3  Speed  500/750/1C00  R.P.M, 

4  Speed  375/500750    000  R.P.M. 


Speed    changed    by    Simple    Controller    and 

does'not  vxry  with  Load  ~s  no  resistances 

are  used. 


Equal^efficiency  and  Power  Factor  as 'Stan- 
dard Constant  Speed  Motors. 


liiiiiiiiiiiliiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiTiiiiiiiiiiiiiiiiii 

F.  &  A.  PARKINSON,  LTD., 

Guiseley, 

LEEDS. 
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POWER  STATION  AUXILIARIES 

PATENT   SELF-CLEAWIMG  CIRCOLATING  WATER  SCREENS 

CLEAN  CONDENSING  WATER  means  LOW  COSTS 


Installation    of    UIo^^     1    MMrM^ — as    used    where    the    variation    of   water   level 


IS 


small,    e.g.,    canals    and    rivers. 


BAND   TYPE 

VERTICAL  AND    INCLINED 

For    tidal    estuaries     and    other    situations 

where     the     variation    in    water    level     is 

considerable. 


SCREENS  IN  OPERATION  AND 
ON  ORDER  DEALING  WITH  OVER 
2,500,000,000  GALLS.  PER  HR. 


^^Hfl^Bi^^E^Hhl^M^^^^!fH^^9^wi^^iKi^' 

^      ^_  _-«  — ^-^.J^*  Ww- 

RAKING 
«   TYPE 

Suitable  for  dealing  with  very 
coarse  material,  as  in  sewage. 


F.  W.  BRACKETT  &  Co.,  Ltd., 


-     HYTHE,    — 
COLCHESTER 
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PATENT  SERVICE  BOX 


This  Service  Box  was  invented  by  Mr.  R.  V.  Macrory,  City  Electrical 
Engineer  of  Londonderry,  after  having  tried  various  types  which  all 
proved  unsatisfactory,  either  through  being  too  costly  ;  difficult  to  install, 
some  requiring  the  services  of  a  very  experienced  plumber  jointer;  or 
proving  defective  when  in  service.  The  Box  illustrated  has  none  of  these 
disadvantages,  the  proof  of  which  being  that  during  the  last  five  years 
some  500  boxes  of  a  similar  type  have  been  installed  on  his  440-volt 
three-wire  system  of  mains,  NOT  ONE  OF  WHICH  HAS  GIVEN 
THE  SLIGHTEST  TROUBLE,  although  a  large  proportion  are  buried 
in  soil,  water-logged  during  every  high  tide. 

PRICES  ON  APPLICATION  TO   THE  MANUFACTURERS. 


Works':    North  Woolwich,  E.16,  and  Bexley  Heath. 


Belfast. 


Birmingham. 
Manchester. 


Branch  Offices  : 
Cardiff. 


Glasgow. 
Newcastle. 


Leeds. 
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1 

\    For  LAND   POWER   PLANTS, 

\       ELECTRIC     STATIONS    & 

^^  MARINE  INSTALLATIONS. 

Can   be   simply   and   cheaply 
applied    to    existing   stations. 


In    conjunction   with   the 

WEIR  EVAPORATOR 

FEED  MAKE-UP  EQUIPMENT 
provides  the  most  perfect  feed 
system  for  Boiler  preservation. 

Particulars    on    application. 


VF.OO.  mI/IK  Li. .     GLASGOW. 


l^Trl 
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X. 


V/c/'orJ 


Here  we  illustrate  a — 

360  kVA  oil  immersed,  self 
cooled,  three  phase,  core  type 
transformer,  25  cycles,  ratio 
20,000  6,600volts,indoortype, 

which  is  one  of  a  large  number  we  have  at  present 
in  hand,  in  connection  with  the  electrification  of  the 
Victorian  Railways  and  to  the  order  of  Messrs.  Merz 
&  McLellan,  Consulting  Engineers  thereto. 


Johnson  & 


s,L 


td. 


Electrical    Engineers   and  Cable   Makers   since    75, 

Charlton,  London,  S.E.7 

City   Office:     12,    Union   Court,   Old   Broad  Street,    E.C.2. 

Australia:  212.  Clarence  St.,  Sydney  (NSW.) 

Other   Branches   at 
BIRMINGHAM,      BRISTOL,     CARDIFF,      GLASGOW. 
MANCHESTER,      NB  WCASTLE  -ON-  TYNE,     PORTSMOUTH. 
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36in.   Vertical  Spindle  Circulating  Pump. 


D 


RYSDALE 


A 


UXILIARIES 


FOR 


Large 


Our    Extensive 


Power  Stations 


Experience  is  Always 
Available   for 


Consultation. 


Boiler  Feed  Pumps  for  22.000  k. 


DRYSDALE  &  CO.,  LTD.,   YOKER,  CLASCOW,  W. 


rams:    "BONACCORD,    GLASGOW,' 


WRITE    FOR    CATALOGUE. 
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PRAT 

(LOUIS  PRAT  Co.,  PARIS) 

DRAFT 


FOR   MODERN 
CENTRAL    STATIONS. 


BRAKPAN     STATION 
(VICTORIA    FALLS  AND  TRANSVAAL  POWER  CO..  LTD.). T 


200,000  K.W.  STATION 

now    being   equipped   with 

PRAT...4THERMIX 


FOR  THE  UTILISATION  OF 
WASTE  HEAT,.  FLUE  GASES  ;■! 

THERMIX  PATENT 

(EMILE  PRAT-DANIEL  Co.,  PARIS) 

AIR  HEATERS 


British  Represe.ntative  :- 


S.    UTTING,    M.LMech.E.,  A.M.I.E.E., 

82,  Victoria  Street,  LONDON,  S.W.L 


Telegrams:   "UMPTEEN,  SOWEST,  LONDON." 


Te'ephone:  VICTORIA  309  1. 
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Okji^cdni.  "Panacon 


TO    CENTRAL    STATION 
ENGINEERS   INTERESTED  IN 
HOUSING    SCHEMES. 

The  best  and  least  expensive  combination  Switch 

and  Fuse  Unit  is 

THE 

BABY   PARAGON 

10-15    AMPERES. 

Although  small,  it  is  a  sound  engineering  proposi- 
tion. No  fibre  or  other  hygroscopic  material  used 
in  the  construction.  It  is  built  upon  the  mica- 
metal  principles  favoured  by  all  careful  engineers. 
Neat,  robust,  reliable  and  cheap.  The  smallest, 
neatest  and  most  satisfactory  complete  switch  and 
fuse  unit  extant. 
Send  for  particulars. 


OF 
EXCELLENCE 


THE 

Midland  Electric  Mfg.  C»-  \}^' 

BARFORD       STREET,       BIRMINGHAM 

LONDON:     Hogan    &    Wardrop.  88,  Golden  Lane.   E.C.I. 
GLASGOW  :    W.  Brown  &  Co.,  200-8a,  St.  Vincent  Street. 
MANCHESTER:   T.  A.  Nunwick,  314,  Corn  Exchange  Buildings. 
BrIsTOL;   Simpson,  Baker  &  Co.,  4,  St.  Augustine's  Place,  Tram- 
ways Centre. 
CARDIFF:  Simpson,  Baker  &  Co.,  29a,  Bute  Terrace. 
NEWCASTLE-ON-TYNE:  R.  F.  Sunderland,  Milburn  House. 
DUBLIN :  Ingram  &  Myers,  200,  Great  Brunswick  Street. 

And  all  Electrical   Wholesalers. 


B    ■ 


IB      B 


81     m     en     K?  B 


Roses,    Roses 
all  the  way. 

JUNE,  the  rose  month,  is  here;  but  rosiness  seems 
confined  to  its  strict  floral  meaning.  The  selling 
outlook  is  wintry  in  its  blackness.  Buyers  are 
very,  very  wary;  they  are  more  discriminating  than 
ever.  But  there's  a  silver  lining  even  to  an  unrosy 
June.  People  to-day  are  demanding  quality — inferior 
apparatus  is  pushed  aside  in  disgust.  Jackson  Cookers 
and  Heaters  are  as  popular  as  ever,  and  our  trade 
friends  are  bringing  more  and  more  customers  to  our 
showrooms.  They  appreciate  our  methods  of  business; 
they  know  that  a  customer  who  has  bought  Jackson 
apparatus  will  come  again  for  other  things.  They  also 
know  that  the  discount  on  every  sale  made  in  Sloanr 
Street  is  credited  to  their  account,  whether  they  bring 
the  customer  themselves  or  send  him  along  to  see  the 
demonstration  for  himself. 

The  Jackson  No.  20  Cooker  illustrated  needs  no 
introduction.  It  has  been  consistently  advertised  in 
this  journal,  and  its  special  features  of  strength  and 
reliability  are  well  known. 

Full  particulars  of  trade  terms  and  schemes  of 
dealer-assistance  on  request. 


THE     JACKSON     ELECTRIC     STOVE     CO., 

143.     Sloane     Street.     Lon 'on      S.W.I. 

NEV/CASTLE-ON-TYNE      -  T'MiWurn  House 
MANCHESTER       -    •    -    -  60,  Long  Millgate.' 


Ltd. 


ELECTRIC  COOKERS  &  HEATERS 
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Turbo-Generator   Sets. 


''  I  ""HE    almost    universal     adoption    of 

the  electric  drive  in   the  works  of 

manufacturers    increases   the    urgency  of 

the  call  for    more    and    more  electricity. 

To  meet  this  demand  and  to  provide 
suitable  units  for  the  large  Power 
Stations  now  in  contemplation,  the 
English  Electric  Company  has  in 
recent  years  added  to  its  existing 
standards  and  is  prepared  to  supply 
Turbo  -  Electric  units  £  of  capacities 
ranging    from     250    kw.    to    30,000    kw. 


The 

ENGLISH    ELECTRIC 

Company,    Limited. 

WORKS: 

DICK,  KERR  WORKS,  PRESTON.  ORDNANCE  WORKS.ICOVENTRY. 

PHCENIX    WORKS.     BRADFORD.  SIEMENS     WORKS,     STAFFORD. 

WILLANS    WORKS,    RUGBY. 

HEAD     OFFICE: 

Queen's     House,     Kingsway,     London,    W.C.  2. 


TELEPHONE:   HOLCORN   830. 


TELEGRA.MS:   "ENELECTICO,   WtSTCENT,   LONDON.- 
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BOOKS    FOR 

ELECTRICAL   ENGINEERS 

AND    STUDENTS 

THE    "ELECTRICIAN"    SERIES. 


BRAKES  FOR  ELECTRIC  TRAMWAY 
CARS.    By  H.  M.Sayers.    4s.  9d.,  post  free. 

CENTENARY  OF  THE  ELECTRIC 
CURRENT,  1799-1899.  By  Dr.  J.  A. 
Fleming,  F.R.S.  Illustrated.  Is.  8d.,  post 
free. 

ELECTRIC  BLASTING  APPARATUS  AND 
EXPLOSIVES,  with  special  reference  to 
Colliery  Practice.  By  Wm.  Maurice, 
M.I.Min.E.,         A.M.I. E.E.  Illustrated. 

I  Is.  3d.,  post  free. 

ELECTRIC  MAINS  AND  DISTRIBUTING 
SYSTEMS.  By  J.  R.  Dick,  B.Sc,  M.I.E.E., 
and  F.  Fernie,  A.M. Inst. C.E.  New  and 
enlarged  edition.     18s.  9d.,  post  free. 

ELECTRIC  SHOCK  (Rules  for  dealing  with 
cases  of).  On  card  (19iX  12  in.),  in  two 
colours.  Is.  8d.,  post  free.  In  pocket-book 
size,  2s.  6d.,  post  free. 

ELECTRIC  SWITCH  AND  CONTROLLING 
GEAR.  By  C.  C.  Garrard,  Ph.D.,  M.I. E.E. 
Second  edition,  revised  and  enlarged.  660 
pages,  542  illustrations,  10  appendices.  26s., 
post  Iree. 

ELECTRIC  TRACTION  ON  RAILWAYS. 
By  Sir  PhilipDawson,  M.Inst.C.E.,  M.I.E.E.. 
M.I.Mech.E.  Over  1,000  pages,  more  than 
600  illustrations.     33s.,  post  free. 


ELECTRIC  WELDING  :  Its  Theory,  Prac- 
tice.  Application  and  Economics.  By  H.  S. 
Marquand.  204  pages,  100  illustrations. 
13s.  3d.,  post  free. 

ELECTRICAL  TESTING  FOR  TELE- 
GRAPH ENGINEERS.  ByJ.  Elton  Young. 
New  edition.     13s.  3d.,  post  free. 

ELECTRICITY  METERS:  THEIR  CON- 
STRUCTION AND  MANAGEMENT.  By 
G.  H.  W.  Gerhardi.  New  and  enlarged 
edition.     19s.,  post  free. 


By  Dr.LG.  Gore. 


ELECTRO-CHEMISTRY. 
3s.  3d.,  post  free. 

FIRST  YEAR  COURSE  IN  PRACTICAL 
MAGNETISM  AND  ELECTRICITY.  By 
P.  E.  Shaw,  D.Sc.    3s.  6d.,  post  free. 

LOCALISATION?  OF  FAULTS  IN 
ELECTRIC  LIGHTAND  POWER  MAINS 
By  F.  C.  Raphael.     13s.  3d.,  post  free. 

THE  "ELECTRICIAN"  ANNUAL  TABLES 
OF  ELECTRICITY  UNDERTAKINGS. 
Published  annually  in  June.  Statistics  relating 
to  700  British  &  800  Colonial  and  Foreign 
Undertakings.     HO  pages.     I0/9d.  post  free. 

THE  "ELECTRICIAN"  ELECTRICAL 
TRADES  DIRECTORY  AND  HAND- 
BOOK, 1921.  39th  Edition.  Standard 
book  of  reference  for  Electrical  Industry. 
50  000  Entries.  1,400  pages.  26/- post  free 
(inland  only)  ;  abroad  extra. 


A  BOOK  OF  SPECIAL  INTEREST  TO-DAY. 

LABOUR  DIFFICULTIES  AND  SUGGESTED  SOLUTIONS.  By  W.  J.  Deeley,  B.A.  Second 
edition.  A  book  of  particular  value  to-day.  Must  be  read  by  all  having  at  heart  the  efficient 
and  sympathetic  management  of  men.  Thought-food  for  worker,  foreman,  manager  and 
employer,     lis.  3d.,  post  free. 

Benn  Brothers  Limited 

8,   BOUVERIE  street  (BOOK   DEPT.)    LONDON   E.C.4- 


June  24,  1921. 
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STORAGE  BATTERIES 


UNRIVALLED  FOR  DEPENDABILITY  AND  LONG  LIFE 
FOR  CENTRAL  STATION  WORK. 

Chloride  Renewal  Plates  can  be  supplied  to  all  sizes  of  existing  boxes. 


ELEaRICAL 
STORAGE  CO 
LIMITEDV 


Clifton  Junction, 
Nr.  Manchester. 


57,  Victoria  Street,    g 


S.W.  1. 
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SLUICE  VALVES 


FOR  CIRCULATING  WATER  OR  EXHAUST 


F.om    lA"  to  50"  Bore. 


REFLUX 


IfTT 

iwnJiHi 

7!l 

i 

M 

i 

FOOT 


AND     ■ 


ATMOSPHERIC  EXHAUST 


Hamilton  Woods  &i  Co.,  Ltd, 

Salford,  Manchester. 


Telegrams:  "Sluice,  Manchester.'' 


Telephone  :   1962  Central. 


^V^/W^A/WW^A/'^A/'\A/'W*WW'VV^A/V^/^/V'\A/W'WAA/^A/VV'V/V^A/w• 


The 

"  Electrician  "  Tables 

of 

Electricity 

UndertaKings 

1920 


The    Tables  cDntiii    i.-iiisp  jnsi'i'e    data 
arranged  alphabetically  for  ready  reference. 
Statistics  given  relate   to    700  .  British  & 
over  800  Colonial  &  Foreign  Undertakings. 

Over  100  Pages 
Bound  in  limp  cloth 
Price  10/-  BypoitlO/9 

Indispensable  to  Manufacturers,  Engineers, 
Power  users>  etc. 

Annuals   Dept.: 

BENN     BROTHERS.    LIMITED. 

8,  Bouverie  Street,  London,   E.G.  4. 


'iPuHo' 


Do  not  allow  the  prestige  of 
your  product  to  sufier  by 
fitting  an  inferior  spring. 

A  "Terry"  Spring  is  worth 
its  price,  because  there  is  65 
years'  experience  goes  into 
its  making. 

We  can  quote  for  any  quan- 
tities, and  arrange  deliveries 
to  suit. 

MAY  we  QUOTE  FOR 
^  YOUR  WASHERS? 

HERBERT  TERRT  &  SONS,  LTD. 

Manufacturers, 
Redditoh,  England. 

Est.  1855. 


June  21,  1921. 


TIIK    KLECTIUCIAN. 


I X  X  \-  i  i . 
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W.  T.  HENLEY'S 
TELEGRAPH 
WORKS  CO.,  LTD.. 
BLOMFIELD  ST., 
LONDON,     E.C.  2. 

Telephone :  Telegrams : 

■i-iOo  London       Henletel  Ave. 

Wall  {- lines)     London. 


IN  selecting  your  supplier  of  E.H.T. 
Overhead  Lines  and  E.H.T.  Mains, 
you  will  be  well  advised  to  depend 
upon  a  manufacturer  of  proved  experi- 
ence in  modern  practice.  Henley's  have 
that  experience  and  also  a  helpful  expe- 
rience of  the  practice  of  the  past— back 
to  the  beginning  of  Electric  Cables. 
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"LEWIS"    PATENT    ELECTRIC   BRAKES 

FOR    DIRECT    OR    ALTERNATING     CURRENT. 


GUARANTEED 
CERTAIN 

IN 

ACTION 

AT 

ALL  TIMES. 


Totally   enclosed 

Push  or  Pull 

Plungers. 


Sole  Makers  : 


SAFER 
WHEN   ON. 


FREER 
WHEN    OFF. 

RELIABLE 
WHEN   WORN. 


The  only  brake  Solenoids 

that  automatically 

adjust  themselves 

to  compensate  for  the 

Wear  of  linings. 


Long  Stroke  Self-contained  "Clapper"   Brake. 

IVriie  for   particulars   and  prices  to  .— 


RANSOMES  &  RAPIER,  Ltd., 


Waterside    Ironworks, 
IPSWICH 


London  Office  : 

32,      VICTORIA      STREET, 
WESTMINSTER,      S.W.  i. 

Te'ephone   No.  :     Vic.   4891. 


Coal  Bunkers  at  Electric 
Power  Station  in  United  States 
Coated    with   "  Bitumastic." 

For  every  rust  preventing  purpose 
there  is  a  "Bitumastic"  material 
especially  manufactured 

For  coal  bunkers  where  consider- 
able abrasion  has  to  be  withstood, 
"Bitumastic"  Enamel  is  used. 

"Bitumastic"  solution  is  applied 
to  structures  exposed  to  adverse 
weather  conditions. 

"Bitublack,"  a  special  solution 
capable  of  withstanding  high 
temperature,  is  supplied  for  use 
in   smoke   stacks. 


Instead  of  Paint    Use 

**  mxuMASTirj  '^ 

It  is  a  far  better  Rust  Preventive,  last- 
ing much  longer,  Covering  a  greater 
Area,  Yet  costing  less  in  the  first  place 

Although  scientific  reasons  for  the  remarkable  dura- 
bility of  "  Bittiniastic  "  can  be  given,  the  testimony  of 
actjial  users  is  more  coTivincin^.  Booklet  "  A"  con- 
tains a  few  of  many  such  testimonials,  and  deals  with 
one  (f  two  of  the  numerous  successes  achieved  by 
"Bitumastic"  under  trying  conditiojts. 

A  post-card  will  brijtg  the  booklet. 


Wailes  Dove  Bitumastic  Ltd., 

Mewcastle-on-Tyne,     London,     Liverpool,     Glasgow,     Leeds, 
Manchester,  Birmingham    Cardiff,  Hull,  Dublin,  Belfast,  etc 


2','lephones  in  every  office. 


Telegrams  :    "  BITUMASTIC  . 
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MISCELLANEOUS^.ADVERTISEMENTS.  j 

CONTRACTS  OPEN   LEGAL  NOTICES,  PARTNERSHIP  AND  AGENCY  ADVTS..  is.  3d.  per  Une,  single  column.  i 

APPOINTMENTS  VACANT  AND  WANTED,  SALES  BY  AUCTION,  PLANT  AND  MACHINERY  FOR  SALE  AND 

WANTED   PREMISES  FOR  SALE,  TO  LET  AND  WANTED,  &c.,  is.  per  line,  single  column. 
EDUCATIONAL  ANNOUNCEMENTS,  12s.  per  inch,  single  column. 
SITUATIONS  VACANT. — To  account,  is.  per  line.     Average  10  words  to  a  line. 
SITUATIONS  WANTED. — gd.  per  Une  (10  words),  minimum  2s.  3d.  (prepaid) 

Replies  to  Adver'.lsementa  can  be  addressed  to  the  Offices  to  be  called  lOr,  but  where  these  replies  are  to  be  sent  on  to  Advertiser 

by  post  6d.  must  be  added  for  postage. 
Call  or  Wute— 

THE   ••  ELECTRICIAN  "   ADVERTISEMENT  DEPARTIVIENT. 
Phone:  8,  Bouverle  Street,  Fleet  Street.  Lxindon.  E.C.4.  Wire  i  J 

City  9852  (5  lines).  "  Benbrotrlc  Fleet  Lcndon."  ? 


TENDERS     INVITED. 


ONDON  COUNTY  COUNCIL. 


TENDERS  .ire  INVITED  for  the  supply  and  laying  of  H.T.  ELECTRIC  CABLES.  &c. 

The  specification,  form  of  tender,  and  general  conditions  may  be  obtained  from  the 
Clerk  of  the  Council,  County  Hall.  Spring  Gardens,  S.W.  1,  on  payment  of  a  deposit 
of  £2  to  the  Cashier  of  the  Council,  which  amount  will  be  refunded  on  receipt  of  a  bona 
fide  tender. 

*  Tenders  should  be  addressed  to  the  Clerk  of  the  Council,  and  delivered  to  the  County 
Hall,  Spring  Gardens,  S.W.  I,  not  later  than  four  p.m.  on  MONDAY.  11th  JULY,  1921. 
Any  tender  received  after  that  time  will  not  be  considered. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any  tender. 

JAMES  BIRD. 
Clerk  of  the  London  County  Council. 


OF    AUSTRALIA. 


QOMMONWEALTH 

POSTMASTER-GENERAL'S  DEPARTMENT. 
TENDERS  ARE  INVITED  up  to  Uth  July,  1921,  for  the  supply  and  delivery  to  the 
Postmaster-General's  Department,  State  of  Tasmania,  of  SWITCHBOARD  MATERIAL 
generally  as  per  Schedule  T317.  Specifications,  tender  forms,  &c.,  can  be  obtained  at 
the  Office  of  the  High  Commissioner  for  Australia,  Room  E.5,  Australia  House,  Strand, 
W.C.2. 

GEORGE    H.    WISE, 

Postmaster-General. 

THE    GdVEENMENT  OF  MALTA   INVITE  TENDERS 
for  I  000  KW.  STEAM  TURBO-ALTERNATOR,  2  200  to  2  500  Volts,  single 
phase,  100  cycles. 

Particulars  and  form  of  tender  may  be  obtained  from  the  Ckown  Agents  for  the 
Colonies,  4,  Millbank,  London,  S.W.I.  Tenders  will  be  received  at  Malta  up  to 
7th  JULY.  . ^_ 


COMPANY    NOTICE. 


T^ 


'HE    EASTERN     EXTENSION    AUSTRALASIA    AND 

CHINA  TELEGRAPH  COMPANY.  LIMITED. 
The  SHARE  REGISTER  of  this  Company  will  be  CLOSED  from  the  1st  to  the  8th 
July,  both  days  inclusive. 

By  Order  of  the  Board, 

F.  E.  HESSE,  General  Manager. 
Electra  House,  Finsbury  Pavement,  E.C.2. 
2lst  June,  1921. 


APPOINTMENTS   VACANT. 


PSWICH  CORPORATION   ELECTRIC  SUPPLY 

TRAMWAYS. 


AND 


APPOINTMENT  OF  CHIEF  ENGINEER  AND  MANAGER. 
The  Corporation  INVITE  APPLICATIONS  from  fully  qualified  Electrical  Engineers 
for  the  above  position.    The  gentleman  appointed  will  be  responsible  for  the  control  of  the 
following  undertakings  and  branches : — 

THE  ELECTRIC  SUPPLY  UNDERTAKING.— D.C.,  D.C.  Traction  and  3-phase 
A.C.  (H.T.  and  L.T.)  Supplies.  Present  capacity  of  power  station  6  000  kW. 
A  second  3  000  kW  Lungsfrom  Set  is  now  in  course  of  erection.    Total  sales 

for  year  ending  31st  March  Ust,  5  464  955  units.     _  _^.^^^_,^    

THE    INSTALLATION    DEPARTMENT   (providing   installations   for    lighting, 

power,  &c.) 
THE  ELECTRIC  VEHICLE  GARAGE  DEPARTMENT  (Garage  for 35-40  vehicles) 

A  SEPARATE  REFUSE  DESTRUCTOR  WORKS.  

THE  ELECTRIC  TRAMWAYS  UNDERTAKING,  including  the  upkeep  of  the 

permanent  way.    There  are  10-8  miles  of  route  and  thirty-six  cars. 
The  total  number  of  employees  was  400  on  the  31st  March. 
The  salary  will  commence  at  £900.  rising  to  £1,200  by  annual  increments   of  £50 
per  annum.     The  gentleman    appointed   will    be    required    to  devote  the  whole  of 
nis  time  to  theduties  appertaining  to  the  position.     He  will  be  required  to  plan  and 
carry  out  extensions  in  connection  with  either  Undertaking  as  they  become  necessary, 
and  he  must  possess  a  wide  experience  in  such  work.     He  must  be  a  corporate  member  of 
the  Institution  of  Electrical  Engineers,  and  have  already  held  a  responsible  position  in 
connection  with  an  up-to-date  Electric  Supply  Undertaking.    Applicants  should  state 
age.  details  oi  experience,  how  soon  they  could  take  up  appointment  (the  date  should  be 
the  1st  September,  if  possible),  and  should  submit  copies  of  not  more  than  three  recent 
testimonials.    Applications  must  reach  the  undersigned  not  laterthan  18th  JULY.  1921. 
Canvassing  in  any  form  will  disqualify. 

WILL  BANTOFT, 

Town  Clerk. 
Town  Hall,  Ipswich. 

AV.\CAXCY  occurs  in  a  hirge  Provisional  Su]  plv 
undertaking  for  a  CONSTRUCTIONAL  ELECTRICAL  ENGINEER.  Go«J 
knowledge  of  electrical  detail  and  modern  E.H.T.  Switchgear.  Salary  £500  per  annum. — 
Apply,  stating  references  to  J.  P.  H.,  Electrician  Offices,  8,  Bouverie-street.  Fleet-street. 
London,  E.C.4. 


J^OYAL  NAVAL  COLLEGE,  GREENTVICH. 

APPLICATIONS  are  INVITED  for  the  following  appointments  to  the  Professorial 
Staff  of  the  Royal  Naval  College.Greenwich,  to  date  September  1st,  1921  :— 

MATHEMATICS;  FOUR  INSTRUCTORS.  Two  of  these  appointments  are  per- 
manent, and  two,  in  the  first  place,  for  one  year.  Good  Honours  Degree  in  Mathematics 
essential.  ^ 

PHYSICS:  THREE  INSTRUCTORS,  to  teach  General  Physics  and  Applied  Elec- 
tricity. One  appointment  is  permanent  and  the  others,  in  the  first  place,  for  one 
year.  Qualifications :  good  Honours  Degree  in  Physics,  Natural  Science  or  Electrical 
Engineering ;  teaching  experience,  together  with  experience  of  either  Research  or 
Electrical  Works  Practice,  desirable. 

APPLIED  MECHANICS  :  TWO  INSTRUCTORS,  to  be  appointed  in  the  first  place, 
for  one  year,  to  undertake  lecture  and  laboratory  work  in  Engineering  subjects  for  classes 
of  University  standard.    Candidates  should  have  experience  in  Engineering  practice, 
-  and  in  teaching. 

The  scale  of  remuneration  fdr  permanent  appointments  in  each  case  is  £500,  rising  b7 
£25  annually  to  £500;  plus  10  per  cent,  of  salary  paid  by  the  Government  towards 
pensions  fund. 

Instructors  on  a  temporary  basis  will  receive  an  inclusive  salary  not  exceeding  £600 
per  annum.  Should  they  be  retained  after  one  year  they  will  be  placed  on  the  above 
permanent  scale  at  £525. 

Applications,  together  with  statement  of  qualifications  and  experience,  and  copies  of 
recent  testimonials,  to  be  forwarded  before  JULY  Uth  to 

THE  SECRETARY  OF  THE  ADMIRALTY, 

Whitehall,  S.W.  1. 

BRADFORD  EDUCATION  COMMITTEE. 

TECHNICAL  COLLEGE,  BRADFORD. 


ASSISTANT  LECTURER  IN  PHYSICS. 

Applications  are  invited  for  an  ASSISTANT  LECTURER  IN  PHYSICS  in  the  College 

A  salary  (including  bonus)  up  to  £470.  4s.  Od.  per  annum  for  men  (£465.  5s.  Od.  per 
annum  for  women)  v/ill  be  paid  to  a  candidate  of  suitable  qualifications  and  experience. 

Applications,  upon  forms  which  may  be  obtained  from  the  Principal,  Technical  College, 
Bradford,  should  be  forwarded  not  later  than  30th  JUNE.  1921. 

Uth  June,  I92I. 


c 


^ITY  OF  BRADFORD. 


TECHNICAL  COLLEGE. 
APPLICATIONS  are  INVITED  for  appointment  as  Head  of  the  Department  of  CIVIL 
ENGINEERING  in  the  College. 

A  salary  up  to  £700  per  annum  will  be  paid  to  a  candidate  of  suitable  qualifications  and 
experience. 

The  conditions  of  appointment  and  forms  of  application  may  t>e  obtained  from  the 
Principal,  Technical  College,  Bradford.  Forms  of  application,  endorsed  "Technical 
College — Civil  Engineering  Appointment,"  should  be  returned  so  as  to  reach  the  under- 
signed not  later  than  9th  JULY. 

N.  L.  FLEMING. 

Town  Clerk. 
Town  Hall,  Bradford,  20th  June,  1921. 

ENGINEER.— WANTED,  by  firm  of  SwitchgearManulac- 
turers  in  Manchester  district  a  first-class  ENGINEER,  fully  experienced  in  design 
of  all  classes  of  switchgear  apparatus,  lay-out  systems,  and  modern  protective  gear. 
Must  also  be  able  to  prepare  estimates  for  large  installations.  Only  really  eatable  men 
who  have  held  responsible  positions  in  similar  capacity  considered. — State  age,  experience, 
and  training,  and  salary  required,  to  J.  P.O.,  Electrician  Offices,  8,  Bouverie-street, 
London,  E.C.4. 

WANTED.— COMMUTATOR  BUILDER,  used  to  Railwly 
Traction  Armatures  (London  District).— Apply  J.  O.  Y.,  Electrician  Office, 
8,  Bouverie-street,  London,  E.C.4. 


=P 


SITUATION    WANTED. 


YOUNG  ENGINEER,  age  22,  with  5i  years'  practical 
mechanical  and  electrical  workshop  experience,  and  with  solid  technical  training, 
desires  SUBORDINATE  POSITION.  Low  salary  until  ability  proven.  Ripe  for 
specialisation.  London  preferred,  though  good  opportunity  favourably  considered. — 
Write  J.  P.  D.,  Electrician  Offices,  8.  Bouverie-street,  E.C.4. 


WANTED. 


REQUIRED  BRIDGE-MEGGER  Post  Office  Pattern,  com- 
plete with  resistances.— To  J    P.  E.,  Electrician     OfSces,  8,  Bouverie-street, 
London,  E.C.4. 


MISCELLANEOUS. 


TNVENTORS  ADVISED   FREE.      WRITE   FOR    FREE 

-L     Handbook.    B.  T    Kino.  Director  King's  Patent  Agency,  Ltd  ,    Regd.  Patent 
Agent,  I46a,  Queea  Victoria  Street,  l.ondon,  E.C.    35  years'  reference. 
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SALE    BY   AUCTION. 

IMPORTANT  PIECEMEAL  SALE  OF  HIGH-CLASS  MACHINE  TOOLS  AND  ENGI- 
NEERS' SUNDRIES,  being  the] Surplus  Stock  of  MACHINERY  HALL  LTD., 
Machine  Tool  Merchants,  Halifax. 

FG  AIEEY.  ENTWISTLE  &  CO.  have  received 
•  0«  instructions  from  Machinery  Hall,  Ltd.,  to  SELL  bv  AUCTION,  on 
the  premises.  68,  HORTON  STREET,  HALIFAX,  on  WEDNESDAY,  JULY  6th. 
1921  :— 

200  NEW  HIGH-CLASS  MACHINE  TOOLS  AND  ENGINEERS' 
SUNDRIES 
including 
14  Radial  Drilling  Machines  from  3  ft.  6  in.  to  4  ft.  6  in.  radius. 
3  20  in.  Vertical  Drilling  Machines. 
3  Power  Hammers. 
58  Lathes,  from  6i  in.  to  16  in.  centres,  with  cone  and  All-geared  Headstocks. 
2  Piston  Ring  Lathes.  -■ 

2  Internal  Grinders. 

10  Planing  Machines  from  3  ft.  by  1  ft.  8  in.  to  8  ft.  by  3  ft. 
13  Crank  Shapers  from  8  in.  to  30  in.  Stroke. 

2  12in.  tol4in  Traversing  Head  Shapers. 

7  Slatting  Machines,  from  5^  in.  to  6*  in.  Stroke. 
6  Punching  Machines. 
9  Shearing  Machines. 

3  Guillotines 

1  Cropping  Machine, 
Together  with  a  large  variety  of  Engineers'  Supplies,  comprising  Angle  Plates,  Lathe 
Chucks,  Vises,  Surface  Plates,  Vee  Blocks,  &c.,  by  the  following  Makers  : — 
S.  Appleyard  &  Co.,  L+d.,  Halifax.  Denham's  Eng.  Co.,  Ltd.,  Halifax. 

A.  Kinghorn  &  Co.,  Ltd.,  Todmorden.  Oldfield  &  Schofield  Co.,  Halifax. 

Ormerod's  Tool  Co.,  Ltd.,  Hebden  Bridge.      Scott  Bros.(  Hx.)  Ltd.,  Halifax. 
Smith,  Barker  &  Willson,  Halifax.  Summerskill  Bros  ,  Ltd..  Sowerby  Bridge. 

Geo.  Swift  &  Sons.  Ltd...  Halifax.  F.  Town  &  Sons,  Halifax. 

The  Tools  are  absolutely  new  and  perfect  in  every  respect,  and  carry  the  Makers'  usual 
guarantee. 

Sale  to  commence  at  1 1  o'clock  in  the  forenoon.  On  view  2  days  prior  to  Sale  from  10  a.m. 
to  5  p.m.  on  production  of  Catalogue. 

Catalogues  (price  Is.  each)  may  be  had  from  Machinery  Hall,  Ltd.,  68,   Horton 
street,  Halifax,  or  the  Auctioneers,  10,  Norfolk-street,  Manchester. 


FOR    SALE. 

FEW  GENERATING  SETS,  50  K.W.,  A.C.  &  D.C, 

new  complete,  FOR  SALE,  very  low  price,  all  packed  as  were  intended  for  export . 
— Particulars,  D.  J.  Israel,  11,  South  Castle  Street,  Liverpool. 

WONDERFUL  TRANSPORT  BARGAIN.— Brand  new 

3-4  ton  BRITISH  ENSIGN  PETROL  WAGON,  45  h.p.  Tylor  engine.  4  speeds, 
reverse.  Single  solids  on  front,  twins  on  rear.  Lorry  body,  "  let  down  "  side  and  tail 
boards.  Driver's  cab,  wind  screen.  Full  set  lamps,  tools,  &c.  List  price,  £1.225.  Will 
sacrifice  £655  or  nearest  offer. — Goodwins,  2  and  4,  Edmund-street,  Birmingham. 
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FRANK  GILMAN'S  LIST  OF  MACHINERY  FOR  SALE. 

Turbo  Generators,  A.C.  and  D.C. 

ONE  1500  K.W.  British  Westinghouse  mixed  pressure,  440  volts, 
50-period,  3-phase,  built  1915,  with  Koturbo  electrically-driven  Jet 
Condenser. 

TWO  1,000  K.W.  Willans-Parsons  E.C.C.,  6,600  or  3,300-volt, 
50-period  S-phase,  with  surface  condensing  plant  complete. 

TWO  1,000  K.W.,  3,300  volts,  50-period,  3-phase,  vnth 
surface  condensers. 

THEEE  1,000  K.W.  exhaust  steam,  440  volts,  D.C. 

ONE  800  K.W.  Willans-Siemens,  6,600  volts,  50-period,  3-phase. 

ONE  750  K.W.,  525  volt,  50-period,  3-phase,  makers  A. E.G. 
Co.,  with  surface  condenser. 

ONE  600  K.W.,  mixed  pressure.  Parsons- Siemens,  230  volts,  D.C. 

ONE  600  K.W.,  Westinghouse,  impulse  reaction  type,  440  volts, 
D.C 

ONE  400  K.W.,  Westinghouse-Parsons,  440  volts.  D.C. 

TWO  100  K.W.  Turbos,  440  volts,  50-period,  3-phase,  B.T.H. 

SWITCHBOARD,  (brand  new),  for  460/550  volt,  50-period,  3- 
phase,  by  B.T.H.  Co.,  33  ft.  long,  all  complete  with  latest  type 
instruments;  cost  £1,800  ;  all  packed  in  21  cases  ready  for  despatch. 
Price  £9.50  f.o.r 

Generating  Sets,  D.C.  and  A.C. 

ONE  300  K.W.  and  TWO  200  K.W.  Diesel  Dick-Kerr,  2,000  volts, 
oO-period,  2-phase.  ^ 

ONE  300  K.W.  BelUss- Jackson,  460/500  volt. 

ONE  250  K.W.  BeUiss-Silvertown,  440/500  volt. 

THREE  200  K.W.  Belliss  Siemens, 3,300  volt,  60  period,  3-phase. 

ONE  200  K.W.  Allen,  250  volt,  shunt  interpole. 

ONE  155  K.W.  BeUiss-Parker,  125  volt. 

FOUR  150  K.W.  BeUiss-Houston,  220  volt,  with  surface  con- 
denser. 

ONE  500  K.W.,  220  volt,  low-pressure  Turbine,  for  running  on 
exhaust  from  the  above  four  150  kw.  sets,  complete  with  Le  Blanc 
multiple  jet  condenser,  also  switchboard,  piping,  connections,  and 
spares.     Will  sell  as  a  complete  plant  or  separately. 

ONE  55  K.W.  Hargreaves,  110  volt. 

ONE  BRAND  NEW  GENERATING  SET,  comprising  300  H.P. 
4-cyhnder  National  Gas  Engine,  coupled  to  200  kw.  Mather  and 
Piatt,  440-volt  D.C.  Generator,  with  suction  plant  complete. 
Motors,  440  and  220  Volts,  D.C.  and  A.C. 

Large  numbers  in  stock  for  immediate  delivery  f  "om  250  H.P., 
down  to  1  H.P.     Enquiries  solicited. 

Lancashire  Boilers,  &c. 

ONE  30  ft.  by  9  ft.  insured  for  1601b. 
THREE  30  ft.  bv  8  ft.  6  in.,  1601b. 
FOUR  30  ft.  by  8  ft.,  insured  160  lb. 
FOUR  30  ft.  by  8ft.,  1201b. 
FOUR  29  ft.  bv  7  ft.  6  in.,  insured  80  lb. 
ONE  28  ft.  by  8  ft.,  injured  170  lb. 


FRANK  GILMAN'S  LIST  OF  MACHINERY  FOR  Sli.>.E.—Conlinued. 

TWO  28  ft.  by  7  ft.  6  in..  1501b. 

TEN  26  ft.  by  7  ft.,  comijrising  eight  Galloway  patent  and  two- 
Lancashire  type,  each  with  best  fittings,  including  Hodgkinson's 
patent  stokers,  superheaters,  dampers,  &c.,  &c,,  insured  100  lb. 
pressure. 

ONE  20  ft.  by  5  ft.  Cornish,  80  lb. 

ONE  Babcock  Boiler,  21,0001b.  per  hour,  insured  1801b.,  with 
superheaters  and  chain  grate  stokers. 

TWO  Ditto,  20,000  lb.  per  hour. 

288-tube  Green's  ECONOMISER,  comprising  three  sections  of 
96  pipes  per  section,  insured  205  lb.  ft 

THREE  128-tube  Green's  Patent  ECONOMISERS,  insured 
160  lb.,  new  1916. 

ONE  224  Ditto,  Ditto,  Ditto. 

All  complete  nith  fittings  ready  for  loading. 

Pumps. 

ONE  Clarke-Chapman  Vertical  Tandem  Compound  Woodeson 
Patent  BOILER  FEED  PUMP,  capacity  2,500  gaUona  per  hour 
against  a  pressure  of  200  lb.,  just  thoroughly  overhauled. 

ONE  Gwynne  14  in.  CENTRIFUGAL  PUMP,  3,000  gallons  per 
hour,  40  ft.  head,  350  r.p.m. 

TWO  New  Weir,  5,000  gallons,  at  175  lb. 

Locomotives,  Cranes,  and  Navvies. 

TWO  New  15in.,  "Avon.side"  6-wlieeled  coupled,  170  lb.  pres- 
sure, fitted  with  Kermodes  oil  burning  installation,  arranged  to 
work  with   eitlier  oil  or  coal  fire. 

ONE  14  in.,  4-wheeled  coupled,  Hudswell  Clarke,  1918,  insured 
1601b. 

ONE   14  in.,  4-wheeled  coupled,  insured  1401b. 

ONE  12  in.,  6- wheeled  coupled  Locomotive,  wheels  3  ft.  diam., 
wheel  base  10  ft.,  insmed  1401b. 

ONE  12  in.  4-wheeled  coupled  Hunslet,  just  entirely  rebuilt, 
insured  140  lb. 

ONE  10- ton  Smith  Loco.  Shunting  Crane,  in  excellent  condition  ; 
ready  for  despatch. 

ONE  Whitaker  Jubilee  Steam  Navvy,  IJ  cubic  yard  capacity. 

ONE  10-ton  Ruston  Steam  Navvy. 

Air  Compressors. 

TWO  2-stage,  2-crank  BeUiss,  500  cubic  feet  capacity,  601b. 
pressure,  direct  coupled  to  83  B.H.P.  Mavour,  225- volt  D.C.  Motor. 

ONE  Steam-driven  AIR  COMPRESSOR,  by  Tilghman,  capacity 
200  cubic  feet  per  minute. 

ONE  Single-stage  Alley,  capacity  50  cubic  feet,  60/85  lb.  pressure,- 
coupled  direct  to  12  H.P.,  220-volt  D.C.  Lancashire  Motor. 


FRANK  GILMAN, 
9,  Westiieid  Road,  Birmingham. 

TeL  Address  ;    Rotherwood,  Birmingham.      'Phone  ; 
{See  also  my  Advt.,  on  p.  i.) 
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MEWBURN,  ELLIS  AND  PRYOR, 
CHARTERED  PATENT  AGENTS  AND  TRADE  MARK  AGENTS, 
70,  Chancery  Lane,  London. 
Telegrams  :  "  Patent  London."  'Phone  i  243  fiolborn. 


MEWBURN,  ELLIS  AND  PRYOR, 
CHARTERED  PATENT  AGENTS  AND  TRADE  MARK  AGENTS, 
3,  St.  Nicholas  Buildings,  Newcastle-on-Tyne. 


A    PLAIN    STATEMENT 

Of  goods  to  be  sold  at  PRICES  SHOWN. 

25  FIVE  LIGHT,  brass  electric  ball  fittings  with  12-in.  brass  extending  arms, 
and  back  plates. 

Price  £15/12/6  for  the  25. 
25  ELECTRIC  FANS,  Verity's,  Ltd.,  12-in.  Delhi.     For  Desk  or  Wall.     1 10  Volt, 
I  Amp.,  1  200  Rev.,  50  cycle. 

Price  £3/1S,/0each,  or,  £80  for  the  25. 
200  ELECTRIC  FANS,  G.E.C.,  12-in.  Freezer.    For  Desk  or  Wall,     1 10-120  Volt, 
1  450  Rev. 

Price  £3/10/0  each,  or  £325  for  100,  or  £600  for  the  200. 


600  TELEGRAPH  DISTRIBUTING  SOUNDERS  (A.  T,  M.  Co.  &.Tyer  &  Co,,  Ltd.) 
Coils  44  ohms.  Shunt  440  ohms,  5  Terminals,  Working  current  100  milli- 
amperes.  Rigid  Platinum  Contacts.  Ebonite  Base.  3  Terminals  for 
Local  Circuit.  These  instruments  can  therefore  be  used  either  as  an 
ordinary,  or  as  an  "  uprighting  "  relay  or  sounder. 

Price  £3/3/0  each.     Post  Paid  in  U.K. 


Special  Trade  Terms  on  Application. 
NOTICE  :  EVERY  ARTICLE  MENTIONED  IN  THIS  ADVERTISEMENT  IS  NEW. 

JIADUIC        <8.    RAVENSWOOD    ROAD,   BALHAM,  LONDON,  S.W.12. 
■      JHnWiOt     Phone— STFK.tTHiM  1745. 
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THE    ADVANTAGES    OF 

FIRTH'S    STAINLESS    STEEL. 

I. 

RUST    RESISTING. 

It  is  no  longer  necessary  to  replace  steel  with  metals 
of  inferior  strength  on  account  of  their  non-rusting 
properties. 

FIRTH'S  STAINLESS  STEEL  resists  both  rust 
and  corrosion,  and  is,  at  the  same  time,  stronger  than 
ordinary  steel. 

By  its  use,  parts  exposed  to  conditions  which  cause 
rapid  deterioration  of  ordinary  steels  may  be  made  both 
lighter  and  stronger,  and  ma\'  be  left  in  the  sure  know- 
ledge that  they  will  not  become  weakened  through  rust 
or  corrosion. 


Our  booklet,   sent  on  request, 
gives  full  particulars. 


THOS.   FIRTH   &   SONS, 
SHEFFIELD. 


LTD. 


(To  he  conlimied.) 


Motors 
Dynamos 


160  KWT.  SYNCHRONOUS  MOTOR  GENERATOR  SET. 


Alternators 
Switchgear 


THE    ELECTRIC    CONSTRUCTION    CO.,    LTD. 

Head  Office  :     DASHWOOD    HOUSE,   9,  NEW  BROAD  STREET,  LONDON,  E.G.  2 

Works:     BUSHBURY.     WOLVERHAMPTON. 
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Total  Enclosure 
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Live  Metal. 

6,000  V-G;ar  with    Duplicate   Bus  Birs  and    Cable-dividing   Boxes  attached  to   ea  h. 

ADAPTABLE    FOR     ALL    REQUIREMENTS. 

SEND    YOUR    ENQUIRIES   ALSO    FOR 

Ironclad  Switch  Fuses,  Ironclad  Switches, 
Drum  Type  Motor  Starters,  Wall  Plugs,  and 
Flame-proof  Switches  and  Motor  Starters,  etc. 


A.  REYROLLE  &  CO.,  Ltd 


HEBBURN-ON-TYNE. 
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B.T.H.   Steam  Flow  Meter. 
Indicating,  Recording   and   Integrating.     Type  F.  4. 


B.T.H.   Steam  Flow    Meter. 
Indicating,     Type  F.  5. 


Inefficient  Boiler  House  operation  could 
be  easily  and  quickly  located  if  the  man  in 
charge  knew  that  such  conditions  existed. 

B.T.H.  Steam  Flow  Meters 

Seldom,  if  ever,  have  B.T.H.  Steam  Flow  Meters  been  installed  wi  hout 
bringing  to  light  some  wasteful  condition  not  previously  known  to  exist. 
The  present  shortage  and  high  price  of  coal  make  it  inoperative  to 
obtain  all  the  steam  every  pound  of  fuel  is  capable  of  generating  and 
deliver  it  where  used  with  the  least  possible  loss. 

Write  for  Illustrated  List  E.236  on  Flow  Meters. 


The  British  Thomson-Houston  Co.,  Ltd., 


Electrical    Engineers  and  Manufacturers, 
Head  Office  and  Works  :    Rugby,  England. 
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THE  BRUSH  ELECTRICAL  ENGINEERING  CO  LTD. 
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CABLES  &  WIRES 

MANUFACTUP.ED   BY 

SIEMENS  BROTHERS  &  C9CP 

General  Offices  &  Works 

WOOLWICH,  LONDON,  S.E.18. 

TeU^ra.axs:  Siemens.  Woolwich.      Telephone:  Ciiy,  6400,  (7  lines). 
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ERITH-ROE  STOKER 


Our  New  Catalogue,  just  ready,  shows  our 
fully  automatic  Stokers,  with  all  leading 
makes  qf  Water-tube  Boilers. 

No  furnace  arches  are  used,  and  there  is  no 
limit  to  unit  capacity  of  Boilers  with  Erith- 
Roe  Stokers. 


ERITH'S  ENGINEERING  Co.,  Ltd 

Sole   Makers, 

83,    KINGSWAY,    LONDON,   W.C.  2. 
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The  "  Electrician  "  Index. 

Copies  of  the  Index  to  Vol.  LXXXVI.  of  The  "  Electrieian," 
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Notes. 


The  American    Eng'ineers'  Visit. 

Ekgineering,  ill  the  broadest  sense,  knows  no  country. 
Its  object  is  the  improvemcDt  of  mankind's  lot  and  it  draws 
its  inspiration  indifierently  from  world-wide  sources, 
irrespective  of  land  and  nationality.  We  can  therefore  watch 
with  eyes  free  from  envy  methods  that  are  being  employed 
by  other  than  British  engineers  to  solve  the  problems  with 
which  they  are  faced  and  appreciate  in  the  broadest  spirit 
these  attempts  to  add  to  our  knowledge.  The  visit  of  a  body 
of  American  engineers  to  this  country  to  express  their 
appreciation  of  the  work  done  by  their  British  colleagues 
during  the  war  and  to  present  the  .John  Fritz  medal  to  Sir 
Robert  Hadfield  are  sufficient  assurance  that  these  feelings 
are  shared  in  the  United  States.  Moreover,  the  opportunity 
that  this  visit  will  give  for  the  interchange  of  ideas  cannot 
fail  to  assist  the  cause  of  true  Anglo-American  friendship 
and  to  keep  it  unspotted  from  political  considerations. 
Members  of  the  Institution  wiU  hear  with  satisfaction  that 
their  American  colleagues  will  be  present  at  the  Institution 
conversazione  on  Thursday  ne.xt,  when  a  message  from  the 
American  Institute  of  Electrical  Engineers  will  be  conveyed 
by  Dr.  F.  B.  Jewett.  We  have  no  doubt  that  those  present 
win  suitably  mark  their  appreciation  of  the  significance  of 
the  occasion. 


The   Engineering  Conference, 

The  Engineering  Conlereuce  opens  at  the  Institution  of  Civil 
Engineers  on  Wednesday  next.  This  was  last  held  in  1911, 
when  a  wide  ground  was  covered  and  a  large  number  of  inter- 
esting subjects  were  discussed.  As  will  be  seen  from  the 
programme  which  we  published  last  week,  the  ground  on  this 
occasion  is  not  less  w-ide  nor  is  the  discussion  likely  to  be  less 
interesting.  It  should,  therefore,  be  possible  to  draw  some 
useful  conclusions  from  the  ten  years'  progress  in  en- 
gineering science  which  has  taken  place  since  the  last  Con- 
ference was  held.  That  that  progress  has  been  very  great  is 
obvious,  but  it  is  a  progress  which  has  resulted  in  the  necessity 
of  solving  probleuLs  of  greater  difficulty  than  ever  before,  and 
not  by  any  means  entirely  of  an  engineering  character.  Per- 
haps the  greatest  of  these  problems  is  that  connected  with  the 
right  use  of  fuel,  and  the  delivery  by  Sir  George  Beilby  of 
the  James  Forrest  lecture  on  "  Fuel  Problems  of  the  Future  " 
on  the  evening  before  the  Conference  commences  is,  therefore, 
most  opportune,  as  is  the  Summer  Meeting  of  the  Institution 
of  Mechanical  Engineers,  at  which  this  question  is  to  be  dealt 
with  principally  from  the  thermal  point  of  view. 


An   Unfortunate  Clashing  of  Dates. 

It  is  therefore  more  than  usually  unfortunate,  and  more 
than  a  little  unnecessary,  that  the  Engineering  Confer- 
ence and  this  Summer  Meeting  should  both  be  held  on 
the  same  days.  Many  of  the  questions  raised  at  the  En- 
gineering Conference  cannot  fail  to  be  of  interest  both  to 
mechanical  engineers  and  to  electrical  engineers,  while  both 
classes  will  be  equally  interested  in  the  discussion  on  "  The 
Means  of  Increasing  Thermal  Efficiency  of  Heat  Power  Plants  " 
which  is  to  form  the  main  subject  of  the  Summer  Meeting  of 
the  "  Mechanicals."  During  the  winter,  when  scientific  and 
technical  societies  are  in  "  full  blast,"  some  clasiiing  of  dates 
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is  always  occurring,  ami  those  who  are  concerned  with  the 
reporting  of  these  functions  have  long  ago  come  to  regard  this 
coincidence  as  one  of  the  things  Jihat,  like  taxes  and  strikes, 
cannot  be  avoided.  In  the  summer,  however,  the  load  is  so 
very  much  less  that  this  conflict  is  surely  imnecessary.  It 
seems  a  case  where  the  organising  committees  or  the  secre- 
taries of  the  various  Institutions  might  have  come  to  a  mutual 
arrangement  of  dates. 


The  Internal  Combustion  Engine  as  a  Rival. 

Electricity  supply  engineers  will  read  with  interest  the 
arguments  in  favour  of  the  greater  use  of  the  internal-corn 
bustion  engine  for  industrial  purposes  which  Prof.  Burstall 
advances  in  an  article  published  on  another  page  of  this  issue. 
He  shows  that  the  cost  of  running  a  modern  form  of  gas  engine 
developing  some  37  h.p.  on  lighting  gas  is  l"54d.,  on  suction 
gas  and  anthracite  r32d.,  and  on  coke  r09d.  per  horse-power 
hour.  As  far  as  the  small  consumer  is  concerned  these  figures 
compare  favourably  with  those  at  which  it  is  possible  to  obtain 
electricity  at  the  present  time,  and  are  likely  to  compare  still 
more  favourably  if  Prof.  Burstall's  optimism  on  price  ten- 
dencies is  justified.  It  therefore  seems  at  first  sight  that  the 
gas  engine  is  a  formidable  competitor  of  the  electric  motor  in 
small  factories.  Nevertheless  we  are  not  convinced  that 
be  has  presented  all  the  facts  of  the  case.  For  there  are  so 
many  other  considerations  besides  the  mere  cost  of  power. 
There  is,  for  instance,  labour.  Labour  of  the  quality  that  is 
essential  for  looking  after  a  gas  engine  is  both  more  difiicult 
and  expensive  to  obtain  than  that  required  for  suj)ervising  an 
electric  motor.  It  may  be,  however,  that  we  are  on  the  eve 
of  further  interesting  developments  in  gas  engine  design  and 
manufacture,  and  that  gas  engines  may  soon  be  made  which 
will  economically  replace  the  prime  movers  now  employed  in 
our  power  stations.  It  is,  therefore,  a  question  wbich  must 
not  be  looked  entirely  upon  from  a  competitive  i>oint  of  view, 
but  as  a  problem  whose  solution  will  be  of  general  interest  and 
benefit  to  those  engaged  in  electricity  supply. 


Wood  for  Power  Generation. 

An  interesting  discussion  of  the  possibilities  of  employing 
wood  as  a  fuel  for  power  generation  is  published  in  a  recent 
i.ssue  of  the  French  ''  Journal  Official  "  in  the  form  of  a  report  by 
M.  Kamerer,  the  chief  engineer  of  the  Association  of  Alsatian 
Steam  Boiler  Owners.  This  report  represents  part  of  the  work 
of  a  commission  recently  appointed  by  the  French  Minister 
of  Public  Works  to  ascertain  the  best  means  of  using  siich 
fuel  and  to  suggest  measures  for  giving  effect  to  their  findings. 
It  appear?  that  the  space  required  by  wood  fuel  to  give  equal 
calorific  value  is  from  four  to  seven  times  as  great  as  would  be 
necessary  where  coal  is  employed.  Special  attention  must 
also  be  given  to  the  design  of  both  furnace  and  firebox.  For- 
tunately, much  can  be  done  in  the  way  of  adapting  present 
furnaces  to  the  altered  conditions  and  a  number  of  instances 
are  given  by  the  sub-committee  of  wood  being  successfully 
employed  in  place  of  coal  on  these  lines. 


An  Economic  Question. 

The  questions  connected  with  this  interesting  problem  are 
naturally  of  great  importance  in  France,  where  there  are 
certain  regions  in  which  wood  is  abundant  and  coal  corre- 
spondingly scarce.  They  are  not,  however,  entirely  without 
their  interest  for  engineers  in  this  country,  and  there  may  even 
be  cases  where  a  change-over  from  our  present  methods  to 
those  suggested  by  the  French  Committee  would  be  an  r^cono- 
mical  advantage.  The  whole  question,  as  Mr.  Eyeoroft 
points  out  in  his  article  on  another  page  of  this  issue,  is,  in  fact. 


p.  r,.'ly  one  of  finance,  as  the  technical  prol  1-  ms  which  have  to 
be  solved  before  certain  "  curious  "  fuels  can  be  employed  are 
generally  simple. 

The   Neglect  of  the  Electric  Vehicle. 

It  is  as  true  as  it  is  disai^pointing  that  the  electricity  supply 
engineer  has  not,  so  far,  realised  the  vast  jjossibilities  of  the 
electric  vehicle  as  a  revenue  earner.  Few  facilities  are  given 
for  charging  and  little  attemjjt  seems  to  have  been  made  by 
most  undertakings  to  encourage'  this  excellent  "  ofi  peak  " 
load.  There  are,  we  hasten  to  add,  notable  exceptions  to 
this  rule,  but  unfortunately  they  only  j)rove  the  truth  of  what 
we  have  said.  This  is  the  greater  pity  in  that,  as  Mr.  Mitchell 
points  out  on  another  page  of  this  issue,  there  is  an  enormous 
scope  for  the  electric  vehicle  and  great  savings  both  in  cost 
and  worry  can  be  obtained  by  its  use.  It  is,  however,  obviously 
impossible  to  develop  ihis  field  when  the  facilities  for  charging 
are  so  meagre,  and  a  very  promising  branch  of  the  electrical 
industry  is  therefore  operating  under  a  heavy  handicap.  A 
certain  argument  which  is  often  advanced  against  too 
strenuously  developing  •the  domestic  load  does  not  apply 
here.  For  arrangements  could  be  made,  as  has  already  been 
successfully  done  at  Ipswich,  for  charging  to  be  carried  out 
at  the  generating  stations  and  even  at  the  sub-slations,  so 
that  no  distributing  difficulties  would  arise,  while  limiting 
the  times  at  which  this  could  be  done  to  certain  hours  would 
not  overload  the  generating  plant.  This  is  a  matter  which 
might  well  be  discussed  jointly  by  the  British  Electrical 
Development  Association,  the  Electric  Vehicle  Committee  and 
the  various  bodies  which  look  after  the  interests  of  supply 
engineers  with  a  view  to  taking  joint  action. 


The   Plight  of  the  Small  Supply   Companies. 

The  article  by  Mr.  A.  N.  Rye,  which  appears  on  another 
page  of  this  issue,  discloses  a  state  of  affairs  whose  effect  on  the 
development  of  the  electrical  industry  is  not  generally  appre- 
ciated. The  burden  under  which  most  electricity  supply  com- 
panies labour  owing  to  the  operation  of  the  purchase  clause  is 
well  known,  but  this  burden  has  been  enormously  augmented  by 
the  rise  in  working  costs  and  the  inability  to  impose  charges 
which  shall  enable  the  revenue  to  meet  those  co.sts.  Mr.  Rye'.S 
arguments  on  this  difficult  problem  are  so  cogent  that  they 
should  be  studied  in  detail.  He  shows  that  while  smaller 
undertakings  naturally  suiier  more  than  large  undertakings 
from  the  effect  of  increased  wages  and  rising  coal  costs,  at  the 
same  time  they  have  received  less  relief  from  the  operation 
of  such  measures  as  the  Temporary  Increase  of  Charges  Act 
than  have  their  larger  colleagues.  As  moreover  they  are 
obliged  to  give  a  supply  to  any  one  who  demands  it  the  net 
result  in  many  cases  is  that  the  better-jiaying  consuilier  has  to 
be  neglected,  "'  other  uses  "  cannot  be  developed  as  they 
should  be,  and  many  of  the  undertakings  are  fast  approaching 
bankruptcy.  To  improve  matters  Mr.  Rye  suggests  an 
abrogation  of  the  Temporary  Increase  Charges  Act  to  enable 
the  tariff  to  be  raised  to  an  economic  level.  We  fear  Mr.  Rye 
is  more  than  a  little  of  an  idealist. 

Bad  for  Electrical  Industry. 

It  is,  however,  obvious  that  something  must  be  done,  and 
done  by  the  electrical  industry,  to  alter  this  state  of  affairs, 
or  everyone  will  suffer.  The  financial  position  of  these  under- 
takings and  the  impossibility  of  their  further  development 
under  such  conditions  as  Mr.  Rye  describes  must  react  un- 
favourably on  other  electrical  activities.  It  may  be  argued 
that  had  these  companies  shown  more  enterprise  in  the  past 
they  would  not  now  be  suffering.  And  even  taking  into  account 
the  operation  of  the  purchase  clause  as  a  drag   on  all  com- 
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iiU'rcial  activity  tlicrc  is  soiiu-tlimg  in  this  arguiiieut.  But, 
iiowover  this  may  bc,tiie  imjiortaiit  point  is  tliat  the  industry 
n'quirt's  their  help  at  the  present  time,  for  it  is  in  the  areas 
served  by  these  undertakings  that  one  of  the  niost  promising 
fields  for  the  development  of  the  domestic-electric  load  is  to 
be  found.  We  hope,  therefore,  that  before  long  the  Commis- 
sioners will  be  able  to  give  some  attention  to  this  end  of  the 
scale  of  electricity  supply  and  to  inaugurate  a  policy  whicli 
will  place  these  companies  in  a  position  not  only  of  financial 
stability  but  where  they  will  bo  able  to  play  their  part  in 
accelerating  the  progress  of  the  electrical  industry. 


British  Firm   Secures  Australian  Contract. 

In  commenting  recently  on  the  .Morwell  power  scheme  for 
the  electricity  supply  of  Melbourne  we  expressed  the  hope 
that  some  portion  of  the  important  contracts  necessary  for 
carrying  out  this  work  would  be  obtained  by  British 
manufacturers.  We  are  glad  to  say  that  our  hopes  have  been 
realised  and  that  a  large  order  for  power-station  generating 
l)lant  has  now  been  placed  by  the  Victorian  Government  with 
the  Metropolitan-Vickers  Electrical  Company.  The  contract 
includes  the  supjily  of  five  main  generating  units,  each  with  a 
maximum  continuous  rating  of  12  5()0kW,  and  one  auxiliary 
set  with  a  rating  of  600  kW.  It  is  interesting  to  note  that 
steam  at  this  station  will  be  obtained  from  brown  coal  with  a 
calorific  value  of  about  6  000B.T.n.s  per  lb.  It  will  hv 
supplied  to  the  turbines  at  a  normal  pressure  of  2.'50  lb.  per 
square  inch  and  a  normal  temperature  of  6.30°F.  The  design 
of  the  turbines  will  follow  the  usual  Metropolitan-Vickers 
practice,  a  special  point  being  the  provision  of  a  self-contained 
feed  heating  system  for  which  the  steam  is  directed  from  the 
turbine  at  a  pressure  of  -5  lb.  per  sq.  inch  abs.  The 
turbines  will  exhaust  into  surface  condensers  which  will 
maintain  a  vacuum  of  28  in.  at  full  load  when  supplied  with 
cooling  water  at  70°F.  The  alternators  will  supply  three- 
phase  current  at  1 1  000  V  at  a  frequency  of  .50.  The  Company 
are  to  be  congratulated  on  obtaining  this  contract,  which, 
having  in  view  the  large  amount  of  work  which  is  being  done 
in  our  overseas  dominions,  will,  we  hope,  not  be  the  last  to 
be  obtained  bv  a  British  firm. 


The  End  of  the  Big  Stick. 

Those  who  hope  that  sections  of  the  miners  will  desert 
their  Federation  and  gradually  return  to  work  will  be 
disappointed.  For  the  men  themselves  would  lose  too  much 
by  such  a  breakaway.  The  dispute  cannot  continue  for 
ever  and  when  it  ends,  though  the  Miners'  Federation  may 
have  to  alter  its  policy  it  will  still  continue  to  exercise  a  close 
control  over  those  working  in  the  mines.  Even  if  such  a 
breakaway  did  occur,  we  are  not  certain  that  it  would  be  a 
good  thing.  Nor  will  it  be  a  good  thing  if,  as  Mr.  Houges 
prophesies,  the  men  are  forced  back  by  starvation.  In 
neither  case  would  any  .real  settlement  of  the  dispute  be 
obtained  and  there  might  well  be  a  greater  state  of  uncertainty 
than  exists  at  present.  We  must  therefore  wait  and  hope 
that  before  long  some  agreement  will  be  reached,  an  essential 
of  which  will  be  stability  and  peace  in  the  industry  for  a  period 
of  years.  This  is  as  necessary  for  the  coal  industry  as  for 
everyone  else.  For  while  much  is  being  made  of  the  effect 
of  the  dispute  on  the  industry  of  the  country  generally,  little 
is  said  about  the  effect  of  the  dispute  on  the  coal  industry 
itself.  Yet  that  effect  must  be  profound.  For  one  far- 
reaching  result  will  be  to  show  the  community  how  both 
by  economising  in  the  use  of  coal  and  by  the  adoption  of 
alternative  methods  of  obtaining  power  they  can  rid  themselves 
of  the  chains  placed  upon  them  by  mine  owners  and  miners 


alike.  The  more  we  occupy  ourselves  with  ways  and 
means  of  the  economising  of  coal,  and  the  electrical  industry 
can  very  greatly  helji  everyone  in  this,  the  sooner  will 
this  present  dispute  be  concluded  and  the  longer  will  the  peace 
that  follows  it  endure.  Wielding  the  big  stick  is  very  amusing 
for  the  wielder  until  his  weapon  breaks  ;  arid  the  big  stick  is 
cracking. 

The   Engineering   and  Tramway   Disputes. 

Fortunately  the  outlook  in  the  other  industries  in  which 
wages  disputes  are  taking  place  is  bright  and  there  seems 
littli!  possibility  of  the  futile  idea  of  a  general  strike 
coming  to  fruition.  Jn  the  engineering  industry  both  the 
leaders  and  led  are  behaving  sanely  and  we  have  every 
hope  that  a  ballot  will  show  a  majority  in  favour  of  accepting 
the  .revised  offers  recently  put  forward  by  the  employers. 
In  the  tramways  industry  the  adjustment  of  wages  is  being 
conducted  on  constitutional  lines,  the  proposal  being  that 
wages  after  August  1st  shall  be  regulated  in  accordance  with 
a  sliding  scale  based  on*  the  cost  of  living.  This  is  obviously 
not  only  the  correct  but  the  most  beneficial  jtrocedure  and  in 
every  industry  it  should  be  an  aim  to  obtain  an  agreement 
which  will  allow  wages  to  be  regvilated  in  some  such  way  and 
wherever  possible  also  to  relate  a  man's  earnings  to  his 
jiroduction.  For  what  we  require  more  than  ever  at  the 
present  time  is  an  increased  out])ut  of  goods.  Improvement 
in  present  conditions  will  surely  follow. 


Reaction  at   Dover. 

The  Dover  Electricity  Committee  have  done  a  stupid  thing. 
Last  December  in  common  with  most  other  undertakings  they 
accepted  the  agreed  schedule  of  salaries  for  the  engineering 
staff  employed  in  their  electricity  works.  Now,  imbued,  we 
suppose,  with  a  laudable  desire  to  reduce  the  rates,  they  pro- 
pose breaking  this  agreement  by  introducing  a  much  reduced 
scale  of  payment.  The  chief  a.ssistant,  for  instance,  instead 
of  receiving  a  salary  of  £538  as  at  present,  is  to  exist  on  £400. 
While  we  are  second  to  none  in  desiring  an  early  reduction  of 
both  national  and  municipal  expenditure  a  certain  judgment 
must  be  exercised  and  a  certain  procedure  followed  in  bringing 
these  changes  about.  To  do  otherwise  is  to  invite  trouble. 
For  had  a  little  less  haste  been  employed  there  need  have  been 
no  coal  strike,  a  lesson  that  has  not  apparently  been  learned 
at  Dover.  Again,  this  is  an  age  of  collective  bargaining,  and  if 
the  Dover  Electricity  Committee  feel  they  cannot  continue 
to  pay  the  present  salaries  they  shotdd  have  brought  the  matter 
before  the  appropriate  District  Joint  Board.  There  is  another 
reason  why  this  should  have  been  done.  For  employees 
generally,  and  members  of  the  Electrical  Power  Engineers' 
Association  in  particular,  are  always  being  counselled  to 
adopt  constitutional  methods  to  obtain  alterations  in  their 
wages.  This  is  good  advice.  But  it  is  equally  good  for 
both  sides. 


Poplar  and   Power, 

Poplar,  besides  distinguishing  itself  as  a  defaulting  rate- 
payer, is  now  the  home  of  a  new  variant  of  the  much  worn 
saying  that  electricity  is  still  in  its  infancy,  by  laying  down 
through  the  mouth  of  its  counsel  that  electric  light  is  a  kind 
of  luxury.  This  dictum,  while  put  forward  as  one  reason 
why  the  Poplar  electricity  works  could  be  distrained  in 
default  of  payment,  is  in  fact  singularly  inapplicable.  The 
Councirs  electricity  department  is  not  a  luxury,  but  its 
most  successful  commercial  enterprise,  and  is  only  inciden- 
tally a  lighting  and   mainly  a   power  undertaking.     For  of 
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the  20  million  units  sold  in  1919-20  over  17  millions  were 
supplied  for  power,  374  000  for  public  lighting  and  only 
352  000  for  private  lighting.  Under  such  circumstances  to 
say  that  the  electricity  undertaking  is  a  luxurj-  is  absurd  and 
like  Dr.  Johnson's  famous  mistake,  may  be  ascribed  to  that 
ignorance  of  things  electrical  which  is  as  prevalent  in 
legal  as  in  other  lay  circles.  It  is,  however,  an  ignorance 
which  persists  in  persisting  and  will  not  be  removed  until 
people  generally  take  the  trouble  to  make  themselves  more 
acquainted  with  the  true  facts  of  the  case.  And  with  polo 
and  tennis  to  interest  them  that  is  not  likelv  to  be  vet  awhile. 


The  Press   and  the  Electricity   Bill. 

Nor  are  they  likely  to  do  so  while  such  statements  as  that 
which  appeared  in  a  well-known  Sunday  paper  regarding  the 
Electricity  Supply  Bill  are  given  publicity.  The  Bill,  according 
to  our  contemporary,  means  a  great  amount  of  Government 
control  over  electrical  power  and  light  undertakings  and 
another  big  increase  in  the  bureaucracy.  This  statement 
contains  just  that  germ  of  truth  which  makes  it  so  dangerous 
and  also  so  false.  The  baleful  workings  of  Government  control 
have  rightly  determined  the  public  to  have  no  more  of  thenx 
and  we  yield  to  no  one  in  our  desire  to  have  the  electricity 
supply  industry  freed  from  their  tentacles.  At  the  same 
time  we  feel  that  this  freedom  and  the  development  of  the 
industry  generally  will  come  more  easily  from  a  well-considered 
system  of  legislation  designed  to  remove  present  disabilities 
and  giving  us  a  chance  to  work  out  our  future  for  ourselves 
than  from  an  ill-considered  opposition  to  aU  schemes  for 
improvement  engendered  by  one  faction  whose  short-sighted 
object  cannot  make  for  the  future  prosperity  of  the  industry 
generally. 

Weird   Municipal   Finance. 

We  are  not  surprised  to  learn  that  more  than  one  municipal 
electricity  supply  undertaking  is  faced  with  a  deficit  on  the 
past  year's  working.  The  soaring  prices  of  coal  and  stores, 
increased  salaries  and  wages  and  the  upward  tendency  in 
the  price  of  other  items  have  all  contributed  to  upset  the  most 
carefully  prepared  estimates.  Under  such  conditions  it  is 
obvious  that  the  most  conservative  financial  policy  is  the 
best  and  stabilisation  should  be  the  primary  care.  An  ex- 
cellent way  of  how  not  to  do  this  is  to  be  found  in  what  has 
recently  happened  at  Redditch,  where  a  deficit  of  £5[000 
on  the  electricity  undertaking  will  have  to  be  faced  during 
the  ensuing  half-year.  In  addition,  a  sum  of  £3  000  for  ex- 
tensions previously  undertaken  has  not  been  repaid,  and  there 
is  an  overdraft  amounting  to  over  £8  000  on  the  revenue 
account.  Apparently  no  loans  have  been  negotiated  since 
1911,  all  money  expended  since  that  date  being  on  bank 
overdraft  at  the  usual  bank  interest.  This  extraordinary 
catalogue  is  completed  by  the  auditor  refusing  to  allow  the 
suspension  of  £6  657,  representing  accumulated  sinking 
fund,  &c.,  and  ordering  the  amount  to  be  transferred  to  the 
revenue  account,  thus  reversing  last  year's  decision  when 
this  policy  was  allowed.  The  day  of  reckoning  has  come  at 
Redditch  indeed  ! 


A  Foolish  Policy. 

It  is  not,  therefore,  surprising  to  learn  that  there  have 
been  heated  words  at  the  Council  meetings,  and  we  expect 
that  the  oscillations  thus  generated  will  similarly  energise 
the  ratepayers  when  they  hear  that  the  result  of  this  system 
of  managing  the  electricity  undertaking  by  their  elected 
representatives  is  that  they  will  be  saddled  with  an  extra 


2s.  6d.  rate.  This  policy  of  not  paying  off  the  interest  and 
sinking  fund  on  the  capital  is  both  an  irregular  and  foolish 
one,  though  it  is  frequently  practised.  And  though  it  may 
have  some  shadow  of  an  excuse  in  undertakings  .which  are 
not  doing  particularly  well,  even  this  excuse  cannot  be 
employed  at  Redditch,  where  the  plant  is  modern,  there  is  a 
good  demand  for  power  and  generaUy  the  nucleus  for  the 
establishment  of  a  substantial  undertaking.  The  best  advice 
W(;  can  give,  therefore,  is  that  present  commitments  should 
be  cleared  off  at  the  earliest  possible  moment  and  that  in 
future  the  use  of  suspense  accounts  and  bank  overdrafts 
should  be  eschewed  and  attention  turned  to  building  up  a 
jiroper  reserve  fund  to  deal  with  any  contingencies  that  may 
arise. 


Mr.   Frank  Ayton. 

His  many  friends  in  the  electrical  industry  generally  will 
learn  with  interest  that  Mr.  Frank  Ayton,  chief  engineer 
and  manager  of  the  Ipswich  Corporation  Electricity  Supply 
and  Tramways  Department,  has  been  appointed  joint  managing 
director  of  the  well-known  firm  of  Messrs.  Ransomes,  Sims  and 
Jeft'eries,  filling  the  vacancy  caused  by  the  retirement  of  Mr. 
Victor  Bone,  who  has  taken  up  a  position  as  works  director 
to  the  board  of  Messrs.  Ruston  &  Hornsby,  Ltd.  That  Mr. 
Ayton  should  be  leaving  the  appointment  which  he  has  held 
since  1903  will  not  come  as  a  surprise  to  those  who  know  the 
lack  of  recognition  which  the  Ipswich  Corporation  have  accorded 
to  his  services  and  enterprise.  This  is  unfortunately  not  an 
unusual  occurrence  in  the  municipal  electricity  supply  world. 
Almost  exactly  a  year  ago  we  called  attention  to  the  shabby 
way  in  which  Mr.  Ayton  had  been  treated  and  pointed  out  that 
one  result  was  to  attract  the  most  ambitious  men  from  the 
municipal  service  to  the  more  appreciative  ranks  of  private 
enterprise.  In  making  these  remarks  we  drew  the  obvious 
moral.  It  has  been  left  for  Mr.  Ayton,  whom  we  heartily 
congratulate  upon  his  new  appointment,  to  adorn  our  tale. 


Some   Thoughts  on  the 

Electricity    Supply 

Business. 

The  resemblance  between  the  electricity  supply  industry 
and  the  atom  is  so  close  as  to  merit  attention.  Both  were  for 
long  considered  indi\nsible,  but  now  it  is  known  that  both 
consist  of  a  number  of  jsarts,  each  active  in  itself  and  each 
exerting  an  influence,  not  only  on  external  objects,  but  on 
the  other  parts  of  the  body  of  which  they  form  part.  When 
the  industry  was  in  its  atomic  stage,  the  problems  with  which 
those  directing  it  were  mainly  concerned  were  of  an  engineering 
character,  but  since  its  division  into  electrons  has  taken  place 
problems  of  this  kind  are  seen  to  be  only  one  section  of  a 
complicated  whole  and  are,  though  the  most  interesting,  not 
at  present  the  most  difficult  that  have  to  be  dealt  with. 
This  is  an  aspect  of  affairs  which  is  of  the  utmost  import- 
ance in  its  effect  on  the  development  and  management  of 
electricity  supply  undertakings. 

Divisions  of  the  Electrical  Industry. 

Electronically  speaking,  the  electricity  supply  industry 
may  be  divided  into  four  parts,  the  engineering  section,  the 
administrative  section,  dealing  with  legislative  questions,  the 
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nanagerial  section,  concerninjj;  itsi-lf  principally  with  labour 
pruhlom.s,  and  tho  busincss-fjctting  section,  ofton  tlio  most 
neglected  of  them  all,  upon  which  the  health  of  all  the 
others  depends.  All  these  sections  are  growing,  tlie  diiliculties 
connected  with  their  development  are  increasing,  both  in 
magnitude  and  interest,  and  a  thorough  and  constant 
examination  of  their  condition  and  of  their  interaction  oni; 
upon  the  other  is  therefore  necessary  in  order  tliat  there 
may  be  no  check  to  the  progress  of  electricity  supply. 
To  make  this  examination  requires  not  only  an  efi&cient 
system  of  control,  but  an  eflicient  controller,  to  employ  a 
much-abused  word.  For  the  variety  of  the  problems  in  each 
section  and  the  differences  that  naturally  exist  between 
them  are  such  as  to  render  the  best  type  of  manage- 
ment a  necessity.  Indeed,  the  time  has  come  when  a 
reorganisation  of  all  undertakings,  except  perhaps  the  very 
smallest,  is  essential  in  order  that  the  work  may  be  carried 
on  efficiently  in  the  light  of  a  clear  recognition  of  the  many-sided 
character  of  electricitj'  supply.  This  reorganisation  pre- 
dicates an  extension  of  the  limits  of  authority  of  municipal 
undertakers,  including  power  to  equip  showrooms,  use  over- 
head wires  and  other  similar  matters. 

Legisi-ative  Problems. 
The  necessity  of  such  reorganisation  is  obvious  when  we 
instance  the  consideration  that  has  to  be  given  not  only  to 
the  complicated  legislation  which  is  now  before  Parliament, 
but  to  the  enquiries  which  are  being  held  by  the  Electricity 
Commissioners  and  to  such  uiinor  problems  as  wayleaves, 
agreements  for  supply  and  other  similar  matters. 

Technical  I.mphovements. 
But  important  as  legislation  is,  true  development  cannot 
be  achieved  unless  every  means  is  taken  to  ensure  that  on  the 
technical  side  the  generation,  transmission  and  supply  of 
electrical  energy  are  effected  in  the  most  economical  way 
possible.  To  ensure  this  means  a  constant  consideration  of 
the  methods  employed  in  designing,  manufacturing  and  using 
the  generating  plant,  the  switchgear  and  the  variety  of 
auxiliary  machinery  which  goes  to  make  up  the  modern 
generating  station  no  less  than  in  dealing  similarly  with  all 
the  equipment  which  is  part  of  the  distribution  systi^m. 

Some  Points  for  Consideration. 

For  that  reason  no  apology  is  necessary  for  once  again 
publishing  articles  such  as  those  by  Prof.  Stoney  and 
Prof.  BuESTALL,  on  the  subject  of  improvements  in  the  prime 
movers  used  for  generating  electricity,  or  such  as  that  by 
Mr.  Ryecroft,  on  the  allied  subject  of  the  fuel  employed. 
Such  considerations  are,  in  fact,  essential  on  the  broad  grounds 
that  it  is  necessary  to  do  everything  possible  to  ensure  that 
each  unit  is  generated  at  the  minimum  cost.  It  looks 
as  if  in  some  ways  wo  have  reached  saturation  point  in 
this  field.  Nevertheless,  further  improvements  are  worth 
striving  for  not  only  as  an  end  in  themselves,  but  as  opening 
up  interesting  avenues  of  speculation. 

Similar  considerations  apply  with  equal  force  to  a  considera- 
tion of  the  improvements  possible  in  switchgear,  auxiliary 
plant  and  cables,  and  the  problems  which  have  to  bo  solved 
in  this  direction  call  not  for  any  general  knowledge,  but  for  a 
,  specialised  acquaintance  with  the  many  aspects  of  practical 
and  theoretical  engineering. 

Employment  [Problems. 
No  less  important  are  the  problems  connected  with  the 
well-being  of  those  employed  in  electricity  supply  undertakings. 
Fortunately  disputes  between  employers  and  employed  have 


been  neither  so  numerous  nor  so  heated  as  those  in  other 
industries,  but  friction  has  existed  (and  does  exist)  and  can 
only  be  removed  by  a^ detailed  and  open  consideration  of  the 
variou-s  points  at  issue,  a  consideration  which  must  be 
undertaken  in  a  conciliatory  spirit  by  representatives  of  both 
sides.  Except  in  the  most  reactionary  circles,  it  is  recognised 
that  the  time  has  past  when  it  was  possible  or  even  good 
])olicy  to  pay  the  engineering  staff  of  electricity  supply 
undertakings  starvation  wages,  and  most  undertakings, 
nmnicipal  as  well  as  privately  owned,  have  recognised,  as 
.\lil(!rnaan  Walker  says,  the  weakness  of  spending  large 
sums  of  money  on  ellicient  plant  and  neglecting  to  provide 
well-selected,  well-remunerated  and  contented  workpeople. 
The  only  result  of  such  neglect  is,  in  fact,  that  men  of  the 
knowledge  and  character  the  electricity  supply  industry  most 
requires  are  either  not  attracted  to  that  industry  or  remain  in 
it  only  until  they  can  obtain  more  remunerative  work  else- 
where. Good  conditions  of  service,  generous  remuneration 
and  favourable  prospects  are  essential  to  contented  workers 
and  to  the  wi'll-being  of  the  industry  as  a  whole.  While, 
therefore,  the  employment  question  is  not,  and  can  perhaps 
never  be,  wholly  settled,  we  hope  that  with  the  help  of  the 
National  and  District  Councils  outstanding  points  will  be 
discussed  and  decisions  reached  not  only  beneficial  to  those 
concerned,  but  such  as  will  act  as  an  example  to  other 
industries. 

Selling,  After  All,  the  Object. 
But  having  put  nearly  all  his  energies  into  solving  the 
legislative,  technical  and  administrative  problems  of  electricity 
supply,  the  manager  of  an  undertaking  finally  discovers 
that,  important  as  all  these  undoubtedly  are,  they  are  less 
important  than  the  fourth  emanation  from  the  original 
electricity  supply  atom,  the  business-getting  electron.  For  all 
legislation,  all  technical  improvement  and  all  efforts  to  imjtrove 
conditions  of  employment  are,  and  can  he,  of  no  value  unless 
the  business  is  being  adequately  built  up  with  the  help  of 
the  most  progressive  policy.  This  question  of  increasing  the 
sale  of  electricity  is  one  to  which  much  less  attention  than  it 
requires  has  generally  been  given,  but  it  is  one  of  such 
paramount  importance  from  every  point  of  view  that  the 
"closest  attention  must  be  given  to  it  in  the  future.  It  has 
been  neglected  partly  because  supply  has  cither  been  in  the 
hands  of  a  municipality  or  of  a  private  undertaking  fettered  by 
legislative  restrictions.  The  growth  in  the  use  of  electricity 
has,  in  fact,  depended  very  little  on  the  efforts  of  any  sales 
organisation  and  the  growth  has  been  unstimulated  and  almost 
unfed.  We  flatter  ourselves  that  the  growth  has  been  great,  but 
in  reality  we  have  much  the  fringe  of  the  vast  field  there 
is  to  till.  Really  to  develop  electricity  supply  in  the  way  it 
should  be  developed  requires  the  inauguration  of  a  business- 
getting  campaign  on  the  most  modern  lines.  This  campaign 
to  be  successful  wiU  necessitate  the  co-operation  of  the 
manufacturer  and  the  contractor,  especially  the  latter,  but 
it  requires  most  a  policy,  a  leader,  and  vision. 

The  Remedy. 
It  follows  that  the  days  of  municipal  electricity  supply,  as 
we  understand  it,  are  numbered.  The  enterprise  and  liveliness 
of  private  ownership  unhampered  by  absurd  restrictions,  but 
responsible  for  their  policy  and  operations  to  some  body 
representative  of  the  public,  are  necessary  for  bringing  about 
that  re-orientation  of  conditions  in  the  electricity  supply 
world  which  are  necessary  to  its  satisfactory  development. 
It  may,  we  hope,  will,  mean  a  greater  specialisation  of  dutie;, 
with  the  result  that  everyone  will  be  doing  the  work  for  which 
he  is  best  suited,  a  condition  of  things  which,  unfortunately, 
does  not  exist  at  present. 
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Recent   Advances   in   Steam   Turbine   Design. 


By  GEBAI.D    STONEY,  D.So-.    F.R.S. 


THL  use  of  steam  turbines  for  central  stations  dates  from 
the  time  wlien  four  75  kW  non-condensing  steam  tur- 
bines were  installed  in  the  Newcastle  and  District 
Electric  Lighting  Company's  station  in  1889.  Since  then  the 
use  of  steam  turbines  in  Power  Stations  has  become  universal, 
but  the  real  start  may  be  said  to  have  been  made  when  steam 
turbines  were  constructed  to  work  condensing  in  1891  and 
two  of  150  kW  were  installed  at  Cambridge. 

During  the  30  years  which  have  elapsed  since  that  date  the 
largest  size  usually  installed  has  increased  from  150  kW  to 
25  000  kW  or  over,  and  at  the  same  time  the  steam  consump- 
tion per  kW  hour  has  been  reduced  from  about  27  lbs.  to  well 
under  10  lbs.  This  development  has  been  due  not  only  to 
increased  efficiency  in  the  turbine  but  also  to  there  being 
more  heat  drop  available  due  to  increased  steam  pressure  and 
temperature  as  well  as  increased  vacuum. 
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reduced  at  present,  so  that  with  the  cooling  watey  available 
in  this  country  there  seems  little  prospect  of  much  further 
increase  in  vacuum.  To  get  this  difierence  the  condenser  must 
be  designed  with  a  minimum  of  drop  between  the  turbine 
exhaust  and  the  air  pump,  so  that  there  must  be  ample  way 
through  the  tubes  to  prevent  loss  of  pressure,  which  means 
ample  area  for  the  steam  to  get  to  the  tubes  and  also  suffi- 
ciently wide  pitching  to  enable  the  steam  to  get  between  them. 
The  area  through  the  tubes  should  then  gradually  diminish 
to  the  air-pump  suction.  Another  important  point  is  that 
the  condenser  be  so  arranged  that  the  whole  of  the  tube 
surface  is  utilised  and  that  there  be  no  pockets  in  which  air 
can  collect.  Even  with  the  best  arrangement  the  partial  air 
pressure  in  the  air  pump  will  not  exceed  probably  1/10  in.  of 
mercury,  and  so  most  efficient  air  extraction  is  necessary.  No 
ordinary  reciprocating  air  pump  can  deal  with  such  low  air 
pressures,  and  as  a  result  it  is  universally 
the  practice  where  the  highest  vacuum  is 
desired  to  have  either  a  valveless  pump, 
such  as  the  Le  Blanc  or  its  modifications, 
or  else  a  steam  jet  to  concentrate  the 
vapour  and  increase  the  partial  air  pressure, 
30  70  when  the  vapour  can  be  dealt  with  either 
by  further  steam  jets  or  some  form  of  water 
ejector  or  a  reciprocating  pump.  The  im- 
portance of  getting  a  minimum  drop  between 
the  temperature  of  the  exhaust  steam  and 
the  temperature  of  the  cooling  water  is  well 
seen  when  it  is  remembered  that  every  1°F. 
60  saved  means  about  1|  more  B.T.U.  available 
in  the  turbine  per  lb.  of  steam. 

Of  course,  the  drop  of  pressure  between  the 
last  row  of  blades  and  the  condenser  must 
also  be  made  a  minimum  by  the  provision 
of  ample  exhaust  area  and  easy  curves  for 
the  flow  of  the  steam. 
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Pressure,  Temperature,  Vacuum  and  Heat  Drop. 

Fig.  1  gives  approximately  the  curves  for  steam  pressure, 
steam  temperature,  vacuum,  heat  drop  available,  size  of  tur- 
bine, steam  consumption  and  efficiency  for  the  30  years  taking 
the  case  of  the  most  advanced  practice  at  each  date.  These 
curves  are,  of  course,  very  approximate,  as  there  are  always 
large  variations  in  practice,  and  they  are  only  intended  to  show 
the  general  tendency  in  central-station  practice. 

One  noticeable  point  is  that  with  the  exception  of  the  vacuum 
curve  none  of  the  curves  seem  to  show  signs  of  "  saturation," 
and  it  is  difficult  to  say  what  the  future  will  bring  forth. 

The  temperature  of  steam  at  a  vacuum  of  29-1  in.  is  77°F., 
and  with  cooling  water  at  53°F.  there  is  only  a  diSerence  of 
24°F.  between  the  cooling  water  and  the  steam  temperature. 
As  it  is  not  practical  for  the  cooling  water  to  be  more  than 
about  70  times  the  steam  condensed  it  means  that  vhere  is  a 
rise  of  about  15°F.  in  the  cooling  water  leaving  only  9°F. 
difference  betwen  the  steam  temperature  and  the  teniperature 
of  the  water  leaving  the  condenser,  which  latter  temperature, 
of  course,  represents  the  highest  vacuum  possible.  Such  a 
small  difference  as  9°F.  is  quite  possible  in  a  good  condensing 
plant,  but  there  is  not  much  prospect  of  it  being  materially 


Limits  of  Steam  Temperature  ahd 

Pressure. 
With  regard  to  steam  temperature  the 
upper  limit  is  imposed  by  what  the  material 
of  the  superheater  tubes  will  stand.  These 
are  generally  mild  steel,  and  it  is  doubtful 
if  such  material  will  stand  a  steam  tempera- 
ture of  much  above  750°F.,  so  that  much 
further  increase  of  temperature  is  not  pos- 
sible unless  some  better  material,  such  as 
possibly  pure  nickel,  is  used. 
Steam  pressures  ^iH  probably  increase,  as  there  is  no  funda- 
mental difficulty  in  going  to  pressures  higher  than  350  lbs.  per 
sq.  in.  in  water  tube  boilers,  and  there  are  signs  already  of 
such  increase  of  pressure.  At  the  same  time  it  has  to  be 
remembered  that  the  steam  turbine  can  more  efficiently 
utilise  low  pressures  and  large  volumes  than  high  pressures 
and  small  volumes. 

High  Vacuum  Difficulties. 
The  great  difficulty  in  utilising  high  vacuum  efficiently  is 
the  difficulty  of  providing  sufficient  exhaust  area  to  prevent 
the  terminal  losses  being  serious.    The  volume  of  the  steam 

at  the  exhaust  is  approximately  F= — ,7  being  the  volume 

in  cubic  feet  per  lb.  and  -po  ^^^  absolute  pressure  in  lbs.  per 
sq.  in.  in  the  exhaust.  If  Q=steam  used  in  lbs.  per  hour  the 
total  volume  at  the  exhaust  will  then  be 

_?_  X— =—  cubic  feet  per  second.  If  the  area  of  the 
3600'' yo     12p«  ^^^ 

exhaust  annulus  of  blades  is  A  square  feet  then  -^^i^' 
where  A  is  the  blade  height  and  d  the  mean  diameter  of  the 
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blades   in  inches.      If,  then,  it   is   assumed   that  the   steam 
leaves  the  blades  axially,  as  it  should  with  properly  designed 

blading,  the  leaving  velocity  in  feet  per  second  will  be  c=.-n      . 

and  the  B.T.U.  lost  will  be  B.T.U.  =77^. 

50000 


'nversely  as  the  fourth  power  of  the  blade  speed  with  given 
revolutions.  Formerly  it  was  usual  not  to  have  the  ratio  djh 
less  than  5  at  the  exhaust  end ;  but  now,  to  get  more  area, 
designers  are  going  to  make  djh=Z-b,  or  even  less.  If  the  blade 
velocity  is  limited,  and  it  is  limited  by  consideration  of  the 
allowable  stresses  from  centrifugal  force,  &c.,  then  the  output 


Fio.  2. — Sectional  Arrangement  of  a  Fraser  &  Chalmers  Rateau  HiOH-PEBSStrRE  Turbine. 


This  in  well-designed  turbines  should  not  exceed,  say,  3 
per  cent,  of  the  B.T  U.  available  as  a  maximum  and  is  generally 
less.  It  will  be  seen  that  this  terminal  loss  varies  inversely 
as  the  square  of  the  exhaust  pressure  and  inversely  as  the 
square  of  the  area  of  the  exhaust  annulus.     It  also  varies 


of  a  turbine  at  given  revolutions  is  limited  by  this  allowable 
terminal  loss. 

3  000   REVS.   PER  MIN.   TuRBINE  DaTA. 

If  an  example  of  a  turbine  is  taken  running  at  3  000  revs, 
per  min.  and  having,  with  a  vacuum  of  29-1  in.,  barometer 


^^^P 


Efe 


Fio.  3. — Metropoutan-Viokers  Multiple  Exhaust. 


directly  as  the  square  of  the  quantity  of  steam  passed  or 
approximately  as  the  square  of  the  kilowatts.  If  the  ratio 
of  mean  diameter  to  blade  height  is  fixed,  the  loss  then  varies 


30in.,  50O  B.T.U.  available  giving  a  consumption  of  91b. 
perkWh,it  is  easy  to  estimate  the  maximum  kilowatts  possible 
with  a  plain  exhaust  taking  the  blade  velocity  M=600ft.  pet 
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second,  and  the  ratio  }ijd=3-5,  the  terminal  loss  being  limited 
to  3  per  cent,  or  15  B.T.U.  The  axial  velocity  of  the  exhaust 
steam  will  then  be  c=224v'B.T.U.=224\/ 15=870  ft.  per  sec. 
"With  a  blade  velocity  of  600  ft.  per  sec.  at  3  000  revs,  per  min., 
the  mean  diameter  is  46  in.  and  the  blade  height  13Jin.,  so  the 
area  is  13-2  sq.  ft.  The  pounds  of  steam  passed  per  hour  will 
then  be  Q=12po4c=12  xO-45  X 13-2  x870=62  0001b.  per  hour 
which,  at  9  lb.  per  kWh,  will  give  just  on  7  000  kW. 

For  28-2  in.  vacuum,  or  pj=0-9  lb.  per  square  inch,  the  limit 
would  be  double  this,  or  14  000  kW,  showing  the  great  efiect 
the  vacuum  has  on  the  design  of  the  exhaust  end.  As  the 
output  of  similar  turbines  is  inversely  as  the  square  of  the 
revolutions  a  28  000  kW  turbine  could  be  made  at  1  500  revs, 
per  min.  for  29-1  in.  vacmim  under  the  conditions  assumed. 
As,  however,  turbines  up  to  15  000  kW  at  3  000  revs,  per  min. 
and  over  are  now  being  made  for  a  vacuum  of  29-1  in.,  and  as 
moreover  3  per  cent,  is  rather  an  excessive  loss  to  allow,  it 
is  evident  that  some  means  must  be  taken  to  reduce  the 
terminal  loss. 

Disadvantages  of  Highee  Blade  Speeds. 

One  way  and  a  very  tempting  one  is  to  put  up  the  blade 
speed  as  the  kilowatts  vary  as  the  fourth  power  of  the  blade 
speed  with  given  terminal  loss.  Thus,  if  in  our  turbine  the 
blade  speed  was  put  up  to  725  ft.  per  sec.  the  terminal  loss 
would  be  3  per  cent,  at  15  000  kW.  The  difficulty  is  the  very 
high  stresses  that  such  blade  speeds  necessitate  in  the  blades 
and  discs,  and  the  difficulty  of  getting  really  reliable  material 
to  give  a  safe  factor  of  safety  with  such  stresses.  Recent 
disasters,  especially  in  America,  are  a  lesson  as  to  the  danger 
of  too  high  blade  speeds.  Another  way  is  to  have  a  double 
exhaust,  and  this  may  be  arranged  in  one  casing  by  having 
the  whole  of  the  steam  passed  through  the  high-pressure 
part  and  then  splitting  it  for  the  double  low-pressure  part. 
Such  an  arrangement  is  used  by  Messrs.  Fraser  &  Chalmers,  and 
is  shown  in  Fig.  2. 

Another  method  is  to  have  a  tandem  turbine  with  a  double- 
ended  low  pressure,  and  such  an  arrangement  is  shown  for  a 
Parsons'  turbine  in  Fig.  4,  made  by  Messrs.  C.  A.  Parsons  & 
Company,  Ltd.  The  tandem  arrangement  has  also  other 
special  advantages  which  are  dealt  with  later.  Either  of  these, 
of  course,  doubles  the  output. 

A  third  most  ingenious  method  is  that  contrived  byMr.  K. 
Baumann  and  used  by  the  Metropolitan- Vickers  Electrical 
Company,  where  the  steam  from  the  outer  part  of  the  blade 
passes  direct  to  the  exhaust  while  that  through  the  inner  part 
passes  through  one  or  more  supplementary  stages.  Such  an 
arrangement  is  shown  in  Fig.  3.  With  a  two-stage  exhaust 
the  area  is  increased  by  about  1-6  times,  or  with  a  three-stage 
2-2  times.  Bysuch  devices  as  these  either  the  output  can  be 
increased,  the  terminal  loss  reduced,  or  the  blade  velocity  and 
consequent  stresses  reduced. 

The  Effects  of  High  Steam  Temperature. 

Having  dealt  with  the  efiect  of  high  vacuum  on  the  design 
of  large  steam  turbines,  the  efiect  of  high  steam  temperature 
may  be  considered.  It  is  probable  that  nothing  has  given  so 
much  trouble  to  turbine  designers,  manufacturers  and  users 
as  the  problem  of  dealing  with  the  very  high  temperatures 
now  in  use.  There  is  not  only  the  problem  of  materials  suit- 
able to  stand  such  temperatures,  but  also  the  question  of  the 
design  being  such  as  to  avoid  injurious  distortion  due  to 
diSerences  of  temperature  between  various  parts  and  also 
distortion  due  to  difierent  coefficients  of  expansion  of  the 
materials  used. 

So  long  as  saturated  steam  or  steam  with  only  a  small 
amount  of  superheat  was  used,  cast  iron  proved  quite  suitable 
for  the  whole  of  the  casings,  provided  the  design  was  such  that 
the  distribution  of  metal  was  fairly  uniform  in  the  top  and 
bottom  halves  of  the  casing  so  as  to  avoid  radial  distortion. 
Where,  however,  a  temperature  of  about  450°F.  was  exceeded 
a  phenomenon  known  as  the  "  growth  "  of  cast  iron  became 
manifest  and  caused  in  many  cases  serious  trouble.    Thjs 
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growth  of  cast  iron  maybe  doscrilK'd  as  due  to  the  steam,  and 
small  quantities  of  other  gases  [)resent  in  it,  getting;  into  the 
cast  iron  ak)ngside  the  <;ra]iliite  jilates  in  the  metal  and  causing 
rusting,  with  consequent  swelling  and  disintegration  of  the 
metal.  In  some  cases  the  linear  dimensions  have  been  in- 
creased by  as  much  as  3  per  cent,  and  the  cast  iron  reduced  to 
a  substance  almost  like  loaf  sugardijipedin  ink.  Not  only  this, 
but  cracks  in  ribs  and  flanges  are  liable  tofortn  owing  to  differ- 
ences in  expansion.  For  exanii>le,  in  a  flange  or  rib  on  a 
turbine  casing,  there  is  a  temperature  diflerence  between  the 
temjjerature  in  the  bore  of  the  casing  and  the  outer  edge  of 
the  flange  or  rib,  and  a  large  part  of  the  stress  due  to  this 
temperature  difference  is  manifested  as  tensile  stress  at  the 
outer  edge  of  the  rib.  That  this  stress  can  be  considerable  is 
easily  seen  when  it  is  remembered  that  a  tem])crature  differ- 
ence of  100*^0.  or  i80°F.  causes  a  stress  of  about  15  tons  per 
square  inch  in  steel  and  8  tons  per  square  inch  in  cast  iron. 
Both  these  figures  are  well  above  the  elastic  limit  of  steel 
castings  or  cast  iron,  and  in  the  latter  case  cracks  are  espe- 
cially liable  to  form  owing  to  the  ductility  being  so  small. 
Such  a  difference  as  180°F.  is  easily  attained  between  ad- 
joining parts  in  a  turbine  casing  where  there  is  high  superheat. 
As  a  result  it  is  now  generally  the  custom  to  make  parts  of 
casings  subject  to  high  teniperature  of  steel,  which,  being  a 
homogeneous  materuil,  does  not  grow,  and  having  considerable 
ductility  is  not  so  liable  to  form  cracks. 

Bexdixg  Troubles. 
Another  trouble  due  to  high  temperature  is  the  difficulty  of 
preventing  bending  of  the  casing,  causing  radial  distortion. 
As  a  rule,  the  longitudinal  distortion  is  fairly  uniform,  and  the 
serious  thing  is  radial  distortion.  On  this  account  it  has  been 
found  that,  in  general,  much  smaller  clearances  can  be  used 
where  the  clearances  are  longitudinal  than  where  they  are 
radial.  All  turbines  of  all  classes  in  which  there  are  two  or 
more  stages  must  have  steam  packings  with  fine  clearances 
somewhere.  In  the  Parsons  or  reaction  turbine  there  are 
generally  fine  longitudinal  clearances  in  the  dummies  or 
balancing  pistons  and  radial  at  the  tips  of  the  blades.  Of  late 
years,  however,  what  is  known  as  "  end  tightening  "  blading 
has  been  introduced,  which  has  enabled  the  clearances  and 
consequent  leakage  at  the  blades  to  be  reduced  to  about  one- 
half.     Such  blading  is  shown  in  Figs.  5,  6  and  7,  and  consists 


fio.  5. — -Parsons  Exd-tiohtenixo  Bl.idixh. 

of  short  sections  of  blading  with  the  blades  silver-soldered  to 
deep  distance  pieces  at  the  root,  and  to  a  shrouding  at  the 
tips.  These  sections  are  then  fixed  into  the  rotor  or  casing, 
and  the  fine  longitudinal  clearances  are  as  shown  in  Fig.  .5, 
betw-een  the  shroudings  and  the  deep  distance  pieces.  These 
longitudinal  clearances  can  be  kept  considerably  less  than 
radial  clearances,  because  the  longitudinal  distortion  is  small 
and  also  because  any  vibration  affects  the  radial  clearance, 
and  not  the  longitudinal. 


In  imjiulse  turbines  the  tine  clearances  at  the  diaphragms 
are  usually  radial.  Longitudinal  clearances  would  be  difficult 
owing  to  the  distortion  of  tin-  ilia])liragms  under  the  steam 
pressure  and  distortion  due  to  teni|ierature differences  between 
the  two  sides.  On  the  other  hand,  leakages  at  the  diaphragms 
of  im])idse  turbines  are  generally  of  much  less  account  tlian  the 
blade  |e;;k;iges  of  reaction  turbines. 


-Skgmbxt  and  C'AUi.KiNa  Pieces  for  Paksdxs 

TIGHTENING    BLADING. 

One  great  improvement  of  late  years  has  been  that  where 
there  are  fine  clearances  one  member  has  a  reallt/  fine  edge,  8& 
that  if  touching  does  take  place  no  damage  will  occur.  Where 
two  members  have  a  large  relative  velocity  and  fine  clearance, 
one  of  them  must  consist  of  a  fine  edge,  or,  if  touching  takes 
place,  considerable  heat  is  generated,  and  consequently  damage 
occurs. 

Te.mperatuke  Range  Problems. 

In  modern  turbines  there  is  a  temperature  range  between 
the  steam  temperature  of  some  750°F.,  and  the  exhaust  tem- 
perature of,  say,  77°F.  of  between  650°F.  and  700°F.  The 
effects  of  such  a  temperature  range  in  a  single  casing  can  be 
greatly  reduced  by  carrying  out  the  expansion  in  two  casings 
instead  of  one,  each  having  about  equal  power,  and  then  about 
two-thirds  of  the  temperature  drop  is  in  the  small  high-pressure 
turbine,  of  which  the  greater  part  of  the  casing  can  easily  be 
made  of  steel,  and  only  one-third  in  the  large  L.P.  turbine. 
Further  advantages  are  that  the  diameter  of  the  high-pressure 
parts  can  be  kept  down,  thus  giving  better  blade  heights  in 
all  classes  of  turbine  and  in  impulse  turbines  increasing  the  arc 
of  admission  and  reducing  windage,  so  that  in  most  cases  it 
will  be  found  that  a  better  consumption  can  be  obtained  as 
well  as  a  more  reliable  machine.  Also  it  lends  itself  to  a 
double-ended  exhaust,  thus  reducing  the  terminal  losses  or 
the  blade  speed  and  consequent  centrifugal  stresses.  Of 
cour.se,  it  has  the  disadvantage  that  the  whole  plant  is  longer, 
but  this  is  only  a  small  one.  At  the  same  ti'ue,  the  parts 
to  be  handled  are  smaller  and  lighter  as  a  rule.  These  remarks 
apply  equally  to  reaction  and  impul.-^e  turbines,  both  of  which 
can  be  and  are  made  tandems.  Fig.  4  is  an  example  of  such 
a  turbine  made  by  Messrs.  C.  A.  Parsons  &  Co.  It  may  be  men- 
tioned that  the  marine  turbines  as  made  in  this  country  have 
invariably  two  turbines,  a  high  pressure  and  a  low  ])ressure,  and 
in  some  cases  there  are  three — H.P.,  I. P.  and  L.P.  Here,  of 
course,  in  direct-coupled  marine  turbines,  now  obsolete,  the 
question  of  having  several  screw's  to  divide  up  the  power  and  get 
better  revolutions  comes  in,  and  in  modern  geared  turbine 5  the 
question  of  reducing  the  weight  of  the  gears  is  of  great  im- 
portance; but  the  advantage  gained  by  sub-division  even  where 
there  was  no  superheat  in  the  turbines  was  not  ignored. 
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In  the  reaction  turliine  the  casing  is  subjected  at  the  high- 
pressure  end  to  the  full  temperature  and  pressure  of  the  steam. 
The  diameters  are,  however,  small,  and  with  steel  castings 
can  be  easily  dealt  with. 

In  the  impulse  turbine  the  only  part  subjected  to  the  full 
temperature  and  pressure  is  the  nozzle  box,  and  this  can  be 
easily  made  to  stand  such,  as  it  is  small.  Freedom  for  expan- 
sion of  the  nozzle  box  in  the  casing  should  be  provided  for, 
and  this  is  well  done  by  such  a  method  as  that  used  in  the 
Metropolitan-Vickers  turbine,  and  shown  in  Fig.  8.     Another 


Fig.  8. — MEXRopoLiTAN-VicKEns  Nozzle  Box. 

arrangement  much  used  in  marine  turbines  is  shown  in  Fig.  9, 
and  a  similar  one,  used  by  Messrs.  Fraser  &  Chalmers,  in  Fig.  10  ; 
but  many  other  designs  are  also  used.  With  a  one-row  wheel  a 
temperature  drop  of  about  70°F.  to  100°F.  can  be  obtained, 
or  with  a  two-row  about  150°F.  to  200°F.,  so  that  not  only  is 
the  casing  exposed  to  lower  temperature,  but  also  to  lower 
pressure. 

"  Disc  and  Drum  "  Turbines. 
The  same  advantage  is  gained  in  the  "  disc  and  drum  ' 
turbine  as  shown  in  Fig.  12,  which  is  a  20  000  kW  plant  running 
at  1  500  revs,  per  min.,  made  by  Messrs.  Kichardsons,  West- 
garth  &  Company,  Ltd.,  where,  instead  of  a  two-row  impulse 
wheel  being  followed  by  one-row  impulse  wheels,  the  remainder 
of  the  expansion  is  dealt  with  by  reaction  blading.  This  gives 
a  short  stifi  rotor  for  which  it  is  easy  to  arrange  a  high  critical 
speed.  The  internal  steel  pipe  carrying  the  nozzles  is  also 
shown  in  this  figure. 

Eadial  Flow"  Tubbines. 
In  the  Ljungstrom  turbine  the  whole  of  the  high  pressure 
and  temperature  is  confined  to  the  central  portion  of  the 
turbine,  as  shown  in  Fig.  11,  and  the  most  ingenious  methods 


Cast  Steel 


Cast  Iron 


FlO.  9.-MAMSE   TUEBISE   CASING  SHOWING  CAST  SteEL   NoZZLB  BoX. 

of  dealing  with  difierences  of  expansion  due  to  temperature 
cannot  be  dealt  with  here.  In  it  for  large  sizes  tie  rims  of  the 
wheels  are  provided  with  radial  rows  of  blades,  as  shown  in 
Fias  13  and  14,  thus  getting  a  double-ended  exhaust  and 
iucreasing  the  exhaust  area  to  reduce  terminal  losses. 
Blading  Material. 
The  problem  of  the  most  suitable  material  for  blading  is  a 
most  difficult   one   and  up  to  the   present  has   only  been 


partially  solved,  although  each  maker  claims  his  system  of 
blading  and  material  used  is  the  best.  Blade  material  is 
subjected  at  the  high-pressure  end  to  high  temperature  and 
therefore  should  be  able  to  stand  such  temperature  without 
losing  its  strength  or  ductility  and  should  not  be  liable  to 
oxidise.  It  should  also  not  be  liable  to  corrode  due  to 
impurities  in  the  steam  or  due  to  damp  when  the  turbine  is 
standing,  and  also  should  be  able  to  withstand  the  erosive 
effect  of  high-velocity  steam.  At  the  low-pressure  end  the 
stresses  on  the  blading  are  generally  much  higher  than  at  the 
high-pressuife  end,  so  that  high  tensile  strength  is  of  the  first 
importance.  The  temperature  is  not  high,  but  the  material 
must  be  able  to  resist  the  erosive  effects  of  high-velocity 
steam  and  also  the  corrosive  efiects.  There  is  also  often  much 
liability  to  corrosion,  just  where  the  steam  becomes  saturated. 
One  necessary  requirement  of  all  blading  material  is  that  it 
can  be  formed  into  blades  without  serious  difficulty  whether 
by  drawing,  forging  or  machining,  or  a  combination  of  these 
processes.  Further  requirements  are  that  the  material  be 
reliable,  to  be  obtainable  of  good  quality,  and  to  maintain  those 
qualities  under  the  conditions  which  exist  within  a  turbine. 

The  original  material,  which  is  still  largely  used  in  suitable 
cases,  is  brass  consisting  of  70  copper,  30  zinc  ;  and  one 
advantage  of  this  material  is  that  it  is  easy  to  draw  into  suitable 
sections.  For  saturated  steam  where  the  stresses  are 
moderate  it  is  most  suitable,  but  unless  free  from  all  traces 
of  lead,  &c.,  it  is  liable  to  have  a  brittle  point  about  470°F.,or 
just  the  temperature  of  moderately  superheated  steam. 
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Fig.  10. — Eraser  &  Chalmers  Nozzle  Box. 

Its  strength  is  also  largely  reduced  at  moderate  temperatures 
and  it  is  liable  to  erosion  if  the  steam  velocities  are  high.  On 
the  other  hand,  except  with  some  bad  feed  waters,  it  does 
not  corrode.  Similar  remarks  apply  to  phosphor  bronze, 
which  is  also  largely  used,  especially  in  marine  turbines. 
Another  non-ferrous  alloy  is  manganese  copper  containing 
from  3  to  5  per  cent,  of  manganese,  a  material  which  has  been 
largely  used  for  locomotive  fireboxes  in  France.  It  has 
high  tensile  strength  which  is  maintained  up  to  high 
temperatures,  but  has  a  rather  low  elastic  limit,  so  that  it  is 
not  suitable  for  highly  stressed  blades.  It  is  not  liable  to 
corrode. 

The  Advantages  of  Monel  Metal. 
A  good  material  when  of  satisfactory  quality  is  Monel 
metal,  which  is  a  natural  alloy  of  copper  and  nickel  with  small 
quantities  of  iron  and  generally  contains  about  35-65  per  cent, 
of  nickel.  It  has  high  tensile  strength  and  ductility  which 
are  well  maintained  at  high  temperatures,  and  is  not  liable 
to  corrosion  or  erosion.  Among  the  ferrous  metals  mild 
steel  and  nickel  steel  with  3  to  5  per  cent,  of  nickel  are 
prominent,  and  they  have  high  tensile  strength  which  is  well 
maintained  up  to  the  temperatures  used  in  turbines,  but 
although  they  are  comparatively  free  from  erosion,  there  is 
often  much  trouble  with  corrosion.  Various  ferrous  alloys 
are  being  tried,  such  as  the  high  chromium  steels  known  as 
"  rustless,"  but  little  is  known  as  yet  as  to  their  behaviour 
under  prolonged  and  various  conditions  of  working.  Great 
care  is  necessary  in  the  case  of  nickel  alloys,  both  ferrous  and 
non-ferrous,  as  many  of  them  are  not  stable  and  liable  to 
become  brittle,  notably  25  per  cent,  nickel  steel  and  20  per 
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Fig.  11.— Sectiok  of  Lhjsqstbom  Turbine. 
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cent,  cupro  nickel,  both  of  which  have  been  used  with 
disastrous  results.  Nickel-coated  steel  blades  have  been 
tried  but  do  not  seem  to  have  come  into  use,  and  also  various 
coatings  to  protect  steel  blades  are  being  tried,  but  at  present 
little  information  is  available  as  to  the  benefits  of  such 
coatings. 


impulse  turbine  there  is,  besides  the  deterioration  of  the 
nozzles,  the  roughening  of  the  surface  of  the  blades,  causing 
the  skin  friction  to  be  increased  and  thus  increasing  the  loss 
of  velocity  of  the  steam  as  it  passes  through  the  blade.  This 
causes  a  serious  loss  of  efficiency,  more  particularly  in  two 
and  three-row  blading,  and  may  be  so  serious  as  to  cause  the 


Fig.  12. — LoNoiTUDrsAL  Section  through  Turbine  oi'  20  000  kW  Turbo-Alternator,  1  500  r.p.m.  (Richaedsons,  Westgarth  &  Company,  Ltd.) 


All  blading  is  liable  to  have  deposit  on  the  surface  if  the 
feed  water  is  bad,  but  the  material  of  the  blade  does  not  affect 
this  deposit. 

Effect  of  Blade  Deterioration  on  Efficiency. 
With  regard  to  the  efiect  on  the  efficiency  of  deterioration 
of  the  blade  and  surface  of  the  blade,  there  are  two  conditions 


Fig.  13. — Large  Ljtjkgsteom  Tuebine,  the   Two  Halfs  Separate. 

to  be  considered,  firstly  the  nozzle  and  secondly  the  blade. 
In  the  reaction  turbine,  as  it  is  all  nozzles,  the  deteriora- 
tion is  at  parts  of  the  blade  where  the  steam  velocity 
is  low,  so  that  the  efiect  in  the  efficiency  is  small.     In  the 


steam  to  strike  the  back  of  the  last  rows  of  the  moving  blades 
and  thus  actually  retard  the  revolution  of  the  wheel. 

Effect  of  High  Pressure  on  "Design. 

The  efiect  of  high  pressure  on  the  design  of  turbines  hardly 
requires  to  be  dealt  with  here  as  it  is  only  a  question  of 
mechanical  strength,  and  such  stresses  as  are  met  with  can  in 
general  be  provided 
for  without  serious 
difficulty.  An  im- 
portant advance  in 
economy  has  been  efi- 
ected  by  having  tap- 
pings from  the  tur- 
bine leading  to  one 
or  more  feed  heaters 
and  thus  raising  the 
feed  water  to  boiler 
temperature,  but  this 
subject  has  been  fully 
dealt  with  by  various 
authors  elsewhere. 

The  author  must 
thank  various  firms 
for  the  assistance 
they  have  given  him 
in  compiling  this  art- 
icle and  would  wish 
to  say  the  opinions  he 
expresses,  many  of 
them  controversial, 
are  ones  for  which 
he  alone  is  responsi- 
ble. In  the  space 
available  only  a  brief 

and  admittedly  imperfect  account  can  be  given  of  some 
few  of  the  problems  to  be  dealt  with  in  a  modern  turbine 
of  large  size  and  some  of  the  methods  of  dealing  with 
them. 


Fig.  1+. — Large  LjungstromTi'ebine  . 
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The  Production  of  Power  from  Internal- 
combustion  Engines. 

By  Prol.  F.  W.   BURSTALL. 

(Dean  of  the  Faculty  of  Science,  University  of  Birmingham.) 

THE  cheap  production  of  motive  power  is  admitted  on  all  The   Cost  of  Power. 
sides  to  be  an  imperative  necessity  for  the  future  profiress  In  estimating  the.  cost  of  power  it  is  manifestly  unfair 
of  this  country.     The  days  of  the  snuill  wasteful  steam  to  consideronly  thefuel  and  other  running  costs.  Afigure  must 
engine  are  already  over,  although   unfortunately  there  are  i)c' taken  for  interest  on  the  capital  expended  and  for  a  sinking 
still  too  many  uneconomical  steam  plants  at  work  in  various  hmd  which  will  include  repairs, 
parts  of  the  country.    The  last  two  years  have  seen  a  remark- 
able extension  of  electrical  power  schemes,  and  it  appears  to  ^'"^  ^'"»'"«  ""  LUjhtimj  Oa.-,. 
be  almost  generally  accepted  that  electric  current  for  motive  ^o^'  <>f  onginc,  37   B.H.I'.,  and  deliveivd  and    fixed 
power  distributed"  from   large  power  stations  must  be  the  FueltBt'^t^r.'sOhcnu-rper'week'ami'o'iiw'eek^'pe;    ^^ 

most  economical  method  of  obtaming  power.  year  on  lighting  ga.s  at  lid.  per  therm 424 

T'he  assumption  which  lies  at  the  base  of  the   distribution  Interest  on  capital  at  7.J  per  cent 60 

of  power  was  first  enunciated  by  Lord  Kelvin,  namely, that  Repairs,  renewals  and  sinking  fund  at  10  per  cent....        80 

_             ]•  i    1,    i.'        •                     •      i"   1         j-i             •        ■         11        1  Lubrication  and  waste  20 

power  distribution  is  economical  when  the  saving  in  wholesale  Cooling  water  at  9d.  per  thousand  gaUonB  10 

production  is  greater  than  the  interest  and  depreciation  and  

loss  of  efficiency  in  the  distributing  mains.    No  one  will  doubt  Total  cost  of  power  per  annum £594 

that  this  is  the  case  when  comparison  is  drawn  between  the  Total  horse  power  hours,  92  500. 

turbo-generator  and  the  small  engine,  but  that  it  is  true  when  '^°'"  P"-'  *''«*''  '"'"'^  P°^<^''  P^''  *»"'■.  l'^-*^- 

the   much   more    economical   internal-combustion   engine   is  It   will   be  noticed  here  that  the  cost  of  fuel  is  the  most 

employed  is  a  matter  for  investigation.  important  item  and  that  its  cost  is  materially  increased  because 

gas  under  the  present  conditions  is  abnormally  expensive. 
The  Economics  of  Inteenal-combustion  Engines. 

For  the  purpose  of  economical  power  production  from  inter-  ^t^s  Engine  Working  with  Suction  Gas. 

nal-combustion  engines,  it  is  only  necessary  to  consider  a  few  In  this  case  there  will  be  two  fuel  alternatives,  the  first 

forms.  The  gas  engine  on  town's  gas,  the  gas  engine  on  producer  being  anthracite  coal  and  the  second  gas-works  coke.     It  is 

gas  and  the  oil  engine  working  with  crude  heavy  oil  are  some  difficult  to  lay  down  any  figure  with  regard  to  tlie  cost  of  coal 

of  them.     The  light  spirit  oil  engine  need  not  "be  taken  into  which  can  be  looked  upon  as  not  at  all  definite  under  present 

account,  as  the  high  cost  of  petrol  precludes  the  high-speed  conditions.     The  prices  given  are  those  communicated  to  me 

engine  from  being  considered  as  a  source  of  motive  power,  by  Messrs.  Crossley  Bros.,  to  whom  I  am  indebted  for  a  good 

The  present  form  of  gas  engine  as  made  by  firms  such  as  fleal  of  information  as  to  current  prices. 

Messrs.  Crossley  Bros.,  Manchester,  and  the  National  Gas  Engine  Suciion-'jas  Emjine  on  Anihraciie  Coal. 

Company,   has    long  passed  the  stage  in    which  there  can   be  Costof  engine  and  producer  deUven-d  and  fi.ved  B'ham     £1204 

any   doubt  of  its    reliability  for    continuous    working.     The  Interest  on  capital  at  7 J  per  cent 91 

larger  engine  has  had,unfortunatelv,  a  verv  chequered  career.  Coal  cost  at  £3  IBs.  6d.  per  ton  161 

Large  engines   up  to  5  000  or  6"000  h.p.  will  undoubtedlv  Labour,  half  one  man's  time 75 

„„     ■    .  J  .    •  J-.-         I       •     ]      1  ■    1  ■■  Repaii-sandi-ciuwal.sinkingfund,at  lOpercent 120 

come  into  use  imder  certain  conditions  for  industrial  purposes  Lubrication  and  waste  .........              .^.                             18 

where  large  supplies  of  blast  furnace  gas  and  even  coke  are  Water  at  9d.  per  thousand 10 

available  as  by-products ;  but  for  general  purposes,  working  

on  producer  gas,  the  large  gas  engine  is  still  passing  through  Total  cost  per  annum   £475 

an  experimental  period  and  it  is  not  proposed  here  to  discuss  '^'""  P"' '"'"'"'  ''"''^  P°'"^'  P''  '""""'  ^^^"'^■ 

the  possibilities  of  such  engines,  but  rather  to  call  attention  The   consumption    per    brake    horse    power   in    this   case 

to  the  power  obtained  from  small  engines  used  for  factory  is    taken  as  1  lb.  of  anthracite;    a  liberal  figure,  which  will 

driving.  include  lighting  up  and  stand  by  losses.     The  price  of  anthra- 

_         -,       .„                       .,.,                .^  cite  makes  this  figure  materiallv  higher  than  it  should  be.  as 

The  Gas  Engine  for  Factory  Driving.  ^hc  fuel  cost  in  this  case  amounts  to  nearly  0-42d. 

Thefirstcase  that  may  be  considered  is  a  gas  engine  supi)lied  The  same  plant  working  on  coke  as  fuel  in  which  the  con- 

with  town's  gas,  the  size  of  engine  being  one  which  will  continu-  sumption  is  taken  as  1-25  lbs.  of  coke  per  brake  horse  power 

ously  develop  37  b.h.p.     The  most  important  element  in  the  per  hour  and  the  ]>rice  of  coke  taken  as  £2  3s.  Od.  per  ten  vill 

power  costs  of  such  an  engine  is  naturally  the  jmce  of  gas  give  the  following  figures  : 

and  it  is  most  convenient  to  estimate  the  iirice  according  to  r-    »    «        •  cioa. 

^,  1        !•      1         -i     ii       .1  ,  .   ,     !      ,„^  „„      „   p.  ,  Cost  Of  engine    £1204 

the  now  legahsed  unit,  the  therm,  which  is  100  000  British  Interest 91 

Thermal  Units.     The  price  per  thousand  cubic  feet  can,  of  Fuel  cost IOh 

course,  be  expressed  in  costs  per  therm  when  the  calorific  Ropaira  and  i-encwal  and  depreciation 120 

value  of  the  gas  is  known.     The  generally  employed  figure  for  Wate'r"''""  lo 

town's  gas  to-day  is  500  B.T.U.s  per  cub.  ft.,  the  heat  being  Labour  .^....''' '..!'. '...!!..."^....!.!.!.!..".!.....".!.........        75 

estimated  on  the  higher  value.     The  costs  per  therm  appear  • 

to  vary  through  very  wide  limits,  from  as  low  as  6d.  in  certain  Total  cost  i)er  annum   £422 

towns   in   the   north    of   England,    to   as  high    as   Is.  2d.  in  f  Cost  per  brake  horse  power  hour,  \09(\. 

London.   The  avenige  value  in  Birmingham  may  be  taken  as  There  is  very  little  difference  in  the  working  of  a  producer 

lid.  per  therm.     The  con  sumption  per  brake  horse  power  of  a  j^nt  on  anthracite  and  coke,  as  regards  cleanliness.    Coke 

gas  enpie  varies  considerablv  with  the  load,  more  especially  naturally  contains  a  higher  percentage  of  ash  and  there  is 

with  the  modern  engines  in  which  the  governing  is  effecteil  „^ore  labour  in  cleaning  the  producer  and  poking  down,  but 

by  throttlmg  the  mixture.     This  method,  universally  adopted  otherwise  the  second  plant  mav  be  looked  upon  as  identical. 

at    present,   gives   extremely   good   running,    but    is    rather 

less  economical  at  light  loads  than  the  old  method  of  hit  and  The  Use  of  Crude   Oil. 

miss  governing.     Taking  these  facts  into  account,  the  figure  Aquitedifferent  source  of  jiower  arises  from  the  developments 

of  10  000  B.T.U.s  per  brake  horse  power  per  hour  is  quite  which  have  taken  place  in  the  use  of  crude  oil.     By  crude  oil 

usual  in  ordinary  normal  working.  is  meant  an  impure  kerosene  generally  having  a  boiling  point 
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rather  greater  than  180°C.  and  of  a  viscous  nature.  Such  an 
oil  consists  mainly  of  the  paraffin  series.  Crude  oils  which 
are  sometimes  used  are  those  which  are  derived  from  the  tar 
oils  ha\'ing  a  high  boiling  point  and  which  will  be  referred  to 
here  under  the  general  term  of  tar  oil. 

The  best-known  engine  for  heavy  oil  is  the  Diesel  engine, 
in  which  a  very  remarkable  efficiency  is  reached.  For 
the  purpose  of  the  small  consumer  up  to  about  100  h.p.,  the 
Diesel  engine  need  hardly  be  considered,  first,  because  of  its 
high  capital  cost,  which  under  present  conditions  are  some- 
where in  the  nature  ofj£30  ])er  horse-power,  and,  secondly, 
owing  to  the  high 
blast  pressure  used  to 
inject  the  oil,  i.e., 
60  atmospheres  and 
above. 

Diesel  engines  re- 
quire rather  more 
attendance  than  can 
generally  be  obtained 
in  the  ordinary  com- 
mercial establish- 
ment. 

Many  other  crude 
oilengineshave  been 
brought  out,  gener- 
ally under  the  mis- 
leading term  of  semi- 
Diesel,  that  is,  an 
engine  in  which 
fairly  high  compres- 
sion is  employed  and 

the  charge  ignited  by  a  hot  bulb  which  is  kept  at  a  high 
temperature  by  the  burning  of  the  charge.  These  engines, 
while  a  considerable  improvement  on  the  older  crude-oil 
engines,  are  by  no  means  to  be  compared  with  the  Diesel 
engine  itself.  The  most  recent  development  of  the  crude-oil 
engine  is  the  solid -injection  engine  of  Messrs.  Crossley  Bros. 
This  engine  is  of  the  high-compression  type  and  the  charge  is 
ignited  by  the  mixture  itself  at  the  end  of  compression,  thus 
agreeing  with  the  principles  laid  down  by  that  great  master 


Fig.   1. — Ckossley  Solid  Injection  Heavy  Oil  Engine. 


and  smoothness.  Tests  of  this  engine  over  a  prolonged  period 
show  that  the  ignition  is  quite  steady,  even  with  the  very 
lightest  loads,  and  by  introducing  a  charge  of  pure  kerosene 
in  front  of  tar  oil  it  is  possible  to  use  the  commonest  grades 
of  tar  oil.  This  remarkable  engine  has  shown  itself  to  be  very 
well  adapted  for  positions  where  unskilled  labour  in  attendance 
is  essential.  The  engine  starts  readily  and  works  without 
any  difficulty  as  pumping  oil  against  a  high  pressure  is 
very  much  less  liable  to  derangement  than  any  air-compressing 
system.  Illustrations  of  this  engine  are  given  herewith. 
If    crude   oil   is   to    be    the    engine   fuel   of    the   future, 

Messrs.  Crossley  will 
have  the  simplest 
engine  for  the  pur- 
pose. Its  economy 
figures  are  very 
remarkable  as  the 
consumption  per 
brake  horse-power 
varies  very  little 
from  one-thirdof  the 
full  load  to  the  full 
load  itself  and  then 
increases  rather 
sharply  to  the  over- 
load, which  is  about 
20  per  cent,  greater 
than  full  load  of  the 
engine.  The  full- 
load  consumption 
working  on  crude 
American  oil  having 
a  calorific  value  of  18  000  B.T.U.  per  pound  was  0-425  lb.,  and  I 
am  informed  that  since  that  date  figures  as  low  as  0-38  lb.  have 
been  obtained,  which  makes  it  nearly  as  economical  as  the 
Diesel  engine  itself  on  a  compression  materially  lower  than 
that  generally  employed  in  that  motor 

The  solid  injection  is  naturally  materially  cheaper  in  capital 
cost  than  in  injection,  and  the  cost  figures  with  regard  to  this 
engine  are  those  supplied  by  Messrs.  Crossley,  and  the  con- 
sumptions are  those  which  have  been  obtained  by  myself. 


Fig.  2. — Sectional  Arkangement  of  Size  28  Ceossley  Oil  Engine. 


of  internal-combustion  economy,  Beau-de-Eochas,  whose 
work,  dated  1869,  contains  all  the  essential  requisites  for 
economical  working  of  internal-combustion  machines. 

The  Ceossley  Crude-oil  Engine. 

The  method  of  injection  of  oil  adopted  by  Messrs.  Crossley 
and  the  form  of  the  combustion  chamber  differ  entirfily  from 
the  Diesel  engine  or  any  other  crude-oil  engine.  The  oil 
supply,  which  is  controlled  by  the  governor,  is  forced  bv  means 
of  a  pump  through  jets  at  right  angles  to  the  axis  of  the 
cylinder,  the  pressure  of  oil  employed  being  in  the  neighbour- 
hood of  3  000  lb.  per  square  inch,  and  it  ignites  with  regularity 


GrudR  Oil  Engine. 

Cost  of  Engine,  37  b.h.p.,  and  delireretl  and  fixed  Birmingham...  £1  171 

Interest  on  capital,  7^  per  cent.        ...          ...          ...         ...          ...  88 

Crude  oil  at  £5  5s.  per  ton     ...          ...          ...          ...          ...         ...  165 

Labour  ...         ...         ...         ...         ...         ...         ...         ...         ...  50 

Lubrication       ...         ...          ...         ...          ...          ...          ...          ...  20 

Water 10 

Repairs  and  depreciation       ...         ...         ...         ...         ...         ...  117 


Total  per  annum... 


£450 


corresponding  to  l-16d.  per  brake  horse-power  per  hour. 
In  all  cases  the  total  number  of  brake  horse-power  hours  is 
the  same,  92  500  hours. 
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The  Economics  of  the  Question. 

These  figures  will  enable  electrical  engineers,  those  in- 
terested in  power  production  and  the  small  user  to  judge 
for  themselves  how  far  elpctrical  current  is  more  pcononiical 
than  gas  or  oil  engines,  and  sucli  figures  must  be  taken  with 
regard  to  present  costs  as  tlioy  are  based  ti])on  capital 
figures  which  are  abnormally  high,  as  also  are  the  costs  of 
the  special  fuels  for  these  ])articular  engines.  Under  the 
more  favourable  conditions  the  prices  per  unit  of  power 
produced  would  be  materially  lower. 

It  may  not  be  out  of  jjlace  here  to  consider  the  possible 
increased  economies  which  are  likely  to  be  obtained  in  the 
near  future  from  gas  and  oil  engines  As  regards  their  fuel 
consumption  in  the  oil  engine,  the  compression  upon  which 
economy  depends  has  very  nearly  reached  its  economical 
limit.  Any  increase  will  mean  very  considerable  additional 
capital  cost. 

The  utilisation  of  the  heat  tlirown  away  to  exhaust  in  the 
oil  engine  is  difficult,  and  hence  it  maybe  reasonably a.sserted 
that  the  oil  engine  will  not  materially  increase  in  efficiency 
for  the  present.  With  producer  gas,  however,  one  can  see 
material  improvement  in  the  use  of  the  exhaust  heat  to 
improve  the  efficiency  of  the  ])roducer.  The  exhaust  heat  of 
the  gas  engine  contains  about  -1.5  per  cent,  of  the  original 
heat  in  the  gas,  and  it  is  discharged  into  the  exhau.st  ])i])e 


at  a  mea.sured  temperature  of  about  .jOO°L'.;  there  is  therefore 
a  considerat)le  amount  of  fairly  high-tem])erature  heat  which 
could  be  utilised.  The  raising  of  steam  from  exhaust  boilers 
is  familiar,  but  as  a  source  of  power  it  is  of  little  value  owing 
to  the  inefficiency  of  the  steam  engine. 

If  a  portion  of  the  heat  mentioned  above  could  be  emjilovcd 
to  super-heat  the  steam  and  air  supj)ly  to  the  jiroducer.  the 
material  gain  and  efficiency  in  the  combined  ]>lant  would  be 
Considerable.  I  have  been  ex])erimenting  in  this  direction 
for  a  considerable  period,  using  a  form  of  regenerator,  and 
have  in  this  way  affected  very  material  econonues  in  the 
combined  plants.  It  would  appear  that  in  i)Iace  of  the 
consumption  of  the  com])ined  .suction  ])roducer  and  g.^s  engine 
being  1  lb.  of  anthracite  per  brake  horse-jiower  hour,  it  is 
([uite  possible  to  reduce  it  to  0-7.5  lb.  and  possibly  slightly 
better. 

The  Still  engine  is  attem))ting  to  utilise  the  exhaust  heat 
on  a  Diesel  engine  for  steam  raising,  and  it  is,  of  course,  a  good 
method  of  procedure  and  is  likely  to  be  developed  in  the  near 
future. 

The  principle  of  regeneration  does  not  a])])ear  to  have 
received  the  attention  which  it  deserves  in  the  development 
of  the  internal-combustion  engine.  It  is  the  most  obvious 
way  of  obtaining  increased  efficiency  and  one  which  is 
])erfectly  ])ractical. 


Alternatives    to   Coal    for   Power    Production. 


By    PERCY    K.    KYCKOFT.    M.B.E..    M.I.K.K. 


THE  high  price  of  coal  during  recent  years,  especially  when 
coupled  with  an  actual  shortage  of  .supplies,  naturally 
encourages  all  fuel  consumers  and  ])articularly  steam 
raisers  closely  to  consider  the  question  of  substitute  fuels. 
At  the  outset  it  must  be  admitted  that  the  governing  factor 
in  the  use  of  alternative  fuels  to  coal  is  whether  they  will 
prove  a  commercial  proposition  or,  in  other  words,  whether 
they  will  pay.  The  answer  to  this  question  must  de2)end  on 
the  following  considerations  : — 

1.  The  ruling  price  (if  coal.  » 

2.  The  cost  of  the  "'  substitute.'" 

3.  The  period  over  which  adequate  supplies  of  the  substitute,  at  staple 
prices,  can  reasonably  be  expected. 

The  Importance  of  Adequate  Supplies. 

This  latter  consideration  is  of  the'  utmost  importance, 
as  it  is  of  little  use  installing  special  plant  for  burning  particular 
fuels  unless  adequate  and  regular  supplies  of  such  fuels  at  more 
or  less  firm  prices  over  extended  periods  can  be  assured. 
Engineers  will  have  many  cases  in  mind  wliere,  after  making 
special  alterations  to  their  plant  or  installing  particular 
apparatus  to  burn  a  given  fuel  more  or  less  valueless — take 
coke  breeze  as  an  example — the  price  of  the  commodity,  after 
its  usability  had  been  established,  soared  to  such  heights 
as  to  make  its  continued  use  financially  impossible.  It  is 
necessary,  therefore,  to  set  up  some  standard  figure  of  cost, 
in  order  that  reliable  comparisons  can  be  made,  before  deciding 
on  the  merits  of  any  particular  fuel. 

So  far  as  steam  generation  is  concerned,  the  data  required 
may  be  summarised  as  follows  : — 

1.  The  fuel  cost  of  evaiiorating  I  0(11)  lbs.  of  wat* r. 

2.  Labour  costs  for  the  same  work  (including  cost  of  handling  fuel, 
firing,  and  removal  of  ash  or  residue). 

3.  Maintenance  costs  for  evaporating  1  000  lbs.  of  water  (inclu<ling 
cleaning,  renewals  and  repairs). 

i.  The  capital  cost  of  the  plant. 

No  Technical  Difficulties. 

It  may  be  said  at  once  that  there  are  no  technical  difficulties 
in  connection  with  the  utilisation  of  any  kind  of  fuel  for  steam- 
raising  purposes — with  the  possible  exception  of  anthracite 
duff — which  have  not  already  been  stirmounted,  but  so  far  as 
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electric  power  stations  in  this  country  are  concerned,  there  is 
little  evidence  to  show  that  "  substitutes  "  for  coal  are  gaining 
in  favour. 

Analysis  of  Methods  Employed. 

For  the  year  ending  March  31,  1919,  nearly  5  000  million 
units  were  generated  by  the  Electricity  Supply  Authorities 
in  Great  Britain.  A  reliable  analysis  of  this  figure  shows  that 
the  method  of  generation  was  approximately  proportioned 
as  follows  : — 

By  coal  and  coUc 
By  waste  heat 
By  exhaust  steam 
By  refuse 
By  tar  fuel 

By  gas  and  suction  gas 
By  oil  engines  ... 
By  water  ])0wer 

It  will  be  noted  that  the  ])rincipal  rival  to  coal  is  "  waste 
heat,"  and  the  use  of  this  •'  substitute  "  fuel  is  practically 
confined  to  the  north-east  of  England,  where  steel  and  blast 
furnaces  and  similar  sources  of  waste  heat  are  most  readily 
available.  Boiler  firing  by  means  of  waste  heat  ofiers  no 
difficult V,  providing  a  sufficient  quantity  of  such  heat  is  avail- 
able. It  is  important  to  remember,  however,  that  the  term 
"  waste  heat  "  is  apt  to  be  incorrectly  used,  as  under  this 
description  both  incombustible  and  "  live  "  gases  are  often 
included. 

Definition  ov  '"  True  "  Waste  Heat. 
A  true  definition  of  "  waste  heat  "  would  be  that  it  is  the 
heat  from  gases  the  combustion  of  which  his  been  entirely 
completed.  The  gases  leaving  heating,  puddling  and  smelt- 
ing furnaces,  copper  reverberatory  furnaces  and  glass  furnaces 
all  correctly  answer  to  this  description,  and  where  coke  ovens 
are  not  externally  fired,  the  gases  given  off  from  these  may  be 
added  to  the  list.  In  the  case  of  externally  fired  coke  ovens, 
the  gases  given  off,  of  course,  contain  a  quantity  of  com- 
bu.stible  matter,  and  if  these  were  used  under  boilers,  they 
would  strictly  come  under  the  heading  of  "  gas  firing,"  and 
not  "  waste  heat." 
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It  is  important  to  keep  this  distinction  well  in  mind,  as  in 
every  case  where  true  waste  heat  is  used,  no  furnace  material, 
burners  or  combustion  chambers — as  such — are  required,  it 
being  only  necessarj'  to  feed  the  gases  under  the  boiler  through 
suitable  flues. 

To  determine  the  practical  possibilities  of  utilising  any  supply 
of  true  waste  heat,  it  has  to  be  remembered  that  the  amount 
of  steam  evaporated  by  any  boiler  depends  on  the  mean  boiler 
furnace  temperature.  The  temjierature  of  the  gases  at  the 
boiler  flue  outlet  should  not  vary  very  considerably,  and  may  be 


Fig.   1. — Waste    Heat    Boiler    Utilising    l.,A^s^:s    from  Ue-heatixg 
Furnace. 

set  down  at  about  550°F.  The  temperature  of  the  inlet  gases 
will,  of  course,  vary  according  to  the  nature  of  work  done  in  the 
primary  furnace  from  which  they  are  drawn,  but  it  is  likely 
to  average  somewhere  about  1  100  to  1  200°F. 

As  a  coal-fired  furnace,  working  under  reasonable  conditions, 
will  have  a  temperature  of  about  2  200°F.,  it  follows  that 
with  waste  heat  the  mean  temperature  available  for  water 
evaporation  will  be  much'less  than  is  the  case  with  coal  firing. 
This  means  that  with  waste  heat  the  evaporation  per  square 
foot  of  heating  surface  and  therefore  the  total  evaporation 
of  a  boiler  of  given  size,  will  be  less  than  under  coal-fired 
conditions. 

The  Capital  Question. 

It  has  thus  always  to  be  determined  whether  the  additional 
capital  involved  in  installing  boilers  to  deal  with  waste  heat 
can  be  compensated  for  by  lower  fuel  costs.  An  actual 
example  of  the  working  of  a  "waste  heat"  boiler,  such  as  is 
shown  in  Fig.  1,  is  set  out  below  : — 

Type  of  boiler  Water  tube. 

Heating  surface— Boiler      4  696  sq.  ft. 

Economiser    960  sq.  ft. 

Duration  of  test    1  week. 

Temperature  of  gas — boiler  inlet  1  173'F. 

outlet    567°F. 

Water  evaporated  per  hour  (average)  ...  10  897  lb. 

Weight  of  gas  at  boiler  inlet 75  2i2  lb.  per  hour. 

Steam  pressure     „ 881b.  per  sq.  in. 

Evaporation    per    square    foot    heating 

surface    1-93  lb. 

Primary  heat  taken  from  Siemens-Martin  open-hearth  tilt- 
ing furnace  fed  with  Durham  coal. 

Destructors  as  Alternatives. 

Refuse  destructors  are,  of  course,  a  well-known  example 
of  "  alternative  fuel,"  and  there  are  some  forty-eight  power 
stations  in  this  country  where  a  proportion  of  the  load  is 
carried  by  this  means.     It  is  extremely  difficult  to  collect 


any  reliable  data  relating  to  the  working  of  these  plants, 
as  they  are  almost  invariably  run  in  conjunction  with  coal- 
fired  or  other  units,  and  although  isolated  instances  may  be 
put  forward  showing  an  evaporation  up  to  \\  lb.  of  water 
per  lb.  of  refuse,  it  is  not  safe  to  estimate  on  a  greater  average 
than  f  lb.  Practically  all  these  refuse  destructors  are  owned 
by  Municipal  Authorities  who  are  at  the  same  time  the  owners 
of  the  electricity  works.  The  adjustment  of  fuel  values, 
therefore,  varies  coiLsiderably  according  to  the  predilections 
of  the  engineer  or  committee  concerned,  and  little  or  no 
reliable  financial  data  on  this  point  is  available.  It  i§,  of 
course,  also  true  that  the  heating  value  of  refuse  in  one  jiart 
of  the  country  is  altogether  different  from  that  in  another. 
As  a  case  in  point,  it  may  be  mentioned  that  in  some  of  the 
mining  centres  the  household  "  refuse  "  largely  consists  of 
coal  dust,  so  that  it  is  not  surprising  if  destructor  results  are 
exceptionally  good. 

There  is  no  doubt  that  from  the  public  health  point  of 
view,  refuse  destructors  are  in  every  sense  desirable,  but  as 
Ijrimary  power  producers  involving  a  considerable  exj)endi- 
ture  their  limits  of  usefulness  are  well  known  to  station 
engineers  generally  and  need  not  be  further  enlarged  upon. 

Oil  as  a  Competitor  to  Coal. 

A  more  serious  competitor  to  coal  firing  is  undoubtedl}'  to 
be  found  in  oil.  Oil  firing  has,  of  course,  long  since  passed  the 
experimental  stage,  and  for  marine  purposes  and  particularly 
for  naval  purposes — where  relative  cost  is  not  of  prime  im- 
portance— its  numerous  advantages  are  recognised  and  appre- 
ciated. Coincident  with  the  rise  in  the  cost  of  coal,  however, 
the  price  of  fuel  oil  rose  to  a  relatively  greater  extent,  and  its 
adoption  as  a  fuel  so  far  as  electric-power  stations  are  con- 
cerned has  not  hitherto  been  so  marked  as  might  otherwise 
have  been  the  case. 

It  is  an  established  fact  that,  after  making  full  allowance 
for  the  great  convenience  of  oil  firing,  the  simplicity  of  handling 
the  fuel,  the  ease  with  which  oil-fired  boilers  can  be  started 
up  and  shut  down,  the  reduction  of  firing  costs,  the  entire 
absence  of  ashes,  with  their  attendant  troubles,  and  many 
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Fig.  2. — Side  View,  with  Brickwork  Removed,  of  Furnace  foe 
Burning  Oil  Fuel  alternatively  with  Coal,  arranged  with 
Steam  Atomising  Burners. 

other  advantages,  the  cost  of  oil  fuel  per  ton  can  rarely  exceed 
txoice  the  price  of  coal,  if  it  is  to  compete  successfully  com- 
mercially with  our  staple  fuel. 

The  coal  shortage  due  to  labour  troubles  at  the  mines 
has,  of  course,  given  a  considerable  impetus  to  the  demand 
for  oil  fuel  recently  and  in  addition  prices  have  fallen 
considerably  during  the  last  few  months.  If,  therefore,  when 
industrial  conditions  have  become  more  stabilised,  the  price 
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of  oil  becomes  more  or  less  permanently  competitive  with 
that  of  coal,  great  dev<.'lo]>inent.s_in  connection  with  oil  firing 
for  land  imrjiosc'.;  may  lie  (.■xpccted. 

A  Successful  Oil-fiued  Installation. 

The  author  has  in  mind  several  highly  successful  oil-fired 
land  installations,  notal)ly  one  in  the  Lancashire  area,  where 
a  battcrv  of  six  water-tube  boilers  was  converted  during 
the  war  from  coal  fired  mechanical  stoking  to  the  burning 
of  crude  tar  oil,  with  excellent  res\dts.  The  installation 
supplied  steam  to  an  industrial  works  operating  24  hours 
per  day,  and  some  indication  of  the  economies  efiected  may 
be  gauged  bv  the  fact  that  the  removal  of  ashes  alone  formerly 
cost  from  £40  to  £50  per  week,  whereas,  with  oil  fuel,  ex- 
penditure under  this  head  is  entirely  eliminated. 

On  the  main  question,  however,  it  is  only  fair  to  state  that 
particidar  local  facilities  made  it  jjossible  to  secure  the  particu- 
lar fuel  in  question  at  something  under  £.'5  per  ton.  A))art 
from  considerations  of  price  the  performance  of  oil-fired 
boilers  compares  quite  favourably  as  regards  evaporation 
and  erticiency  with  coal-fired  units.  The  calorific  value  of 
oil  fuel  may  "be  taken  at  between  18  000  and  19  000  B.T.U.s 
per  lb.  Some  of  the  better  American,  Russian  and  Texas 
varieties  may  rise  as  high  as  19  .500,  but  most  are  within  the 
limits  given.  Heavy  tar  oil  and  similar  compounds  may  be 
taken  at  about  16  000  H.T.U.s.  It  is  not  safe  to  take"  the 
average  calorific  value  of  l)ituniinous  slacks  at  the  present 
time  at  more  than  10  500  B.T.U.s.  while  a  fair  average  for 
the  graded  coals  may  i)e  taken  as  11  .500    B.T.U.s. 

Thermal  EpFiciENcy  of  Oil  Firtng. 

From  a  thermal  efficiency  point  of  view,  therefore,  oil  fuel 
may  be  e.xpected  to  give  from  65  to  80  per  cent,  greater  evapo- 
ration per  lb.  than  bituminous  coal  of  average  quality,  and 
this  is  substantiated  under  actual  working  conditions.  It 
may  be  taken  that  250  lb,  of  oil  per  burner  per  hour  is  a 
reasonable  consumption  when  steam  is  used  as  an  atomising 
agent,  or  about  double  this  figure  where  the  oil  is  atomised 
by  mechanical  pressure,  but  in  both  cases  these  figures  can 
be  increased  by  100  per  cent,  should  occasion  demand  it. 
Views  of  furnaces  adapted  for  burning  oil  are  given  in  Figs.  2, 
3  and  1.  while  details  of  the  burners  are  given  in  Figs.  5,  6 
and  7. 


small  relatively  to  the  seven  million  tons  of  coal  used  annually 
by  the  Electricity  Supply  Industry,  sufficient  evidence  has 
been  obtained  to  prove  that,  technically,  coke  is  an  efficient 
substitute  for  coal. 

It  is  a  comjiaratively  easy  matter  to  burn  coke  breeze  or 
small  coke  with   an  admixture  of   bituminous  slack  coal  in 


Front  View  of  Oil  Burning  Fdbkace. 


Coke  as  a  Steam  Rai.ser. 
The  burning  of  coke  under  boilers  has  made  considerable 
headwav  during  the  last  few  years.  This  was  particularly 
notable  during  the  coal  control  period,  when  its  use  for  steam- 
raising  purposes  was  strongly  encouraged  by  those  responsible 
for  the  coal-economy  campaign.  Dealing  with  power  stations 
in  particular,  the  consumption  of  coke  as  a  substitute  for 
coal  was  increased  from  26  365  tons  per  annum  in  1918  to 
114  991  tons  in  1919.  and  although  even  the  latter  total  is 


Fio.  4. — B.  &  W.  Marine  tvpe  Boiler  for  Land  Purposes,  fitted 
WITH  Super-heater,  Economisee,  Cuain-(;rate  Stoker,  and  Oil 
Fuel  Apparatus   on   the   Pressure  System  (Natural  Draught). 

This  arrangement  is  equally  applicable  if  fitted  with  oil  fuel  burners, 
with  steam  as  the  atomising  agent. 

varying  proportions  up  to  50  or  60  per  cent,  on  almost  any 
type  of  furnace  or  mechanical  stoker,  but  to  burn  coke  efficiently 
by  itself  forced  draught  in  some  form  or  other  is  essential. 
Without  the  aid  of  forced  draught,  the  consumption  of  coke 
per  square  foot  of  grate  area  is  bound  to  be  considerably  less 
than  that  of  free  burning  bituminous  coal,  and  therefore  under 
normal  conditions,  if  coke  is  substituted  for  coal,  the  evapora- 
tive capacity  of  the  boiler  will  be  reduced.  In  this  connection, 
too,  it  will  be  found  that  better  results  will  be  obtained  with 
coke  breeze  or  small  riddled  coke  than  with  the  larger  varieties, 
as  the  larger  the  coke  the  slower  it  burns.  Fig.  8  illustrates 
an  equi]iment  of  this  kind. 

The  "  Sandwich  "  System. 
For  burning  coal  and  coke  together  on  the  chain- 
grate  type  of  mechanical  stoker,  what  is  known  as  the  "  sand- 
wich "  system  has  achieved  .some  measure  of  popularity. 
By  this  arrangement  the  coal  and  coke  are  fed  from  a  double 
lnjpper— i.e.,  a  hopper  divided  by  means  of  a  longitudinal 
partition  into  two  compartments — on  to  the  travelling  chain 
in  two  distinct  layers.  The  lower  layer  consists  of  coke 
breeze  or  small  coke,  and  the  uitper  layer  of  bituminous  slack, 
the  initial  ignition  being  thus  provided  by  the  coal,  in  the 
manner  usual  with  this  type  of  setting,  and  the  coke  after- 
wards being  ignited  by  contact  with  the  live  coal.  The  resulting 
combustion  gives  very  satisfactory  results,  and  the  arrange- 
ment has  been  successfully  operated  in  a  number  of  power 
.stations,  of  which  perhaps  that  of  the  London  County  Council 
is  the  most  notable  example. 

The  Use  of  the  "  Crosthwaite  "  Furnace. 
On  hand-fired  boilers  considerable  success  has  been  achieved 
in  connection  with  coke  burning  by  introducing  the  "  Cros- 
thwaite "  or  similar  type  of  furnace,  with  steam  and  air  jet 
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blast  under  the  bars.  The  writer  has  in  mind  an  installation 
of  Lancashire  boilers  where  coke  breeze  has  been  burned  under 
these  conditions  for  over  twelve  months,  showing  an  average 
evaporation  of  7  lb.  of  water  (from  and  at  212°F.)  per  lb.  of 
fuel  at  an  average  cost  of  17d.  per  1  000  lb.  of  water  evaporated 
while  maintaining  approxima+^^ely  an  average  evaporation  equal 
to  80  per  cent,  of  the  rated  capacity  of  the  boiler.  On  hand- 
fired  water-tube  boilers  fitted  with  steam  blowers  under  the 
grate,  test  figures  showing  7-84  lb.  of  water  per  lb.  of  fuel, 
with  a  boiler  efficiency  of  over  75  per  cent.,  have  been  obtained 
while  maintaining  an  evaporation  of  nearly  4  lb.  of  water 
per  square  foot  of  heating  surface. 

One  of  the  most  successful  methods  of  burning  coke  breeze 
alone  on  the  chain-grate  type  of  mechanical  stoker,  is  to  intro- 
duce a  firebrick  arch  at  the  rear  of  the  furnace.  This  arch  is 
set  parallel  to  the  grate,  and  deflects  a  considerable  amount 
of  heat  on  to  the  fuel  bed,  so  that  continuous  ignition  of  the 
advancing  fuel  is  ensured. 

A    COKE-BEEEZE    TeST. 

With  this  arrangement,  ignition  can  be  fully  maintained 
even  with  fuels  as  low  in  volatile  content  as  3  per  cent,  and  when 
run  in  conjunction  with  forced  or  "balanced"  draught,  high  rates 
of  combustion  per  square  foot  of  grate  area — say,  35  lbs.  per 
square  foot — can  be  maintained  without  difficulty  and  full 
evaporations  obtained  from  the  boiler.     The  following  result 


even  more  importance  than  it  is  with  coke.  Nuts,  peas,, 
pearls  or  grains  can  be  consumed  on  the  chain-grate  type  of 
stoker  fitted  with  rear  arches  and  balanced  draught,  with  com- 
parative ease  and  a  maximum  efficiency,  but  no  means  has 
so  far  been  found  for  successfully  burning  anthrat'ite  slack  or 
duff  containing  a  high  percentage  of  dust. 

This  fuel  is  difficult  to  dispose  of,  and  apart  from  the  manu- 
facture of  briquettes — which  have  hitherto  been  used  chiefly 
on  the  French  and  Italian  railways  and  have  found  little 
favour  in  this  country — there  is  at  present  no  suitable  outlet 
for  it.  It  should  therefore  be  of  some  interest  to  steam  raisers 
if  means  can  be  found  for  burning  it  efficiently  under  boilers.. 
The  difficulty  is  that  the  fine  dust,  if  it  does  not  fall  through  the 
grate  bars,  lies  on  the  grate  like  a  blanket  of  sand,  while  as  the 
fuel  is,  of  course,  absolutely  devoid  of  any  caking  properties,, 
the  application  of  heavy  forced  draught  only  succeeds  in. 


Fig.  6.- 


-OiL  BuRNEK  Complete,  with  Steam  as   Atomising  Agent. 
View  shows  Aik  Register  and  Brick  Pltg  Open. 


Fig.  5, — OilJBurner  with  Steam  as  Atomising  Agent. 

of  a  coke-breeze  test^on  a  water-tube  boiler  is  a  good  example 
of  what  Can  be'_^done  : — 

Heating  surface  of  boiler 4  020  square  feet. 

Fuel  Coke   breeze^ — 

Size   IJ  in.  to  i  in.,  22  per  cent. 
i  in.  to  J  in.,  .53  per  cent. 
Under  J  in.,  25  per  cent. 
Analysis  : — 

Moisture 15-4  per  cent. 

Volatile 3-3  per  cent. 

Carbon     61 '5  per  cent. 

Ash  ; 19-8  per  cent. 

100-0  per  cent. 

Calorific  value    9  186  B.T.U. 

Duration  of  test 5  hours. 

Steam  pressure 184  lb. 

Superheat    292' F. 

Feed  temperature    132°  F. 

Fuel  consumed  per  hour    3  025  lb. 

Fuel  consumed  per  sq.ft.  grate  31-5  lb. 

Water  evaporated  per  hour   17  292  lb. 

Evaporation  per  lb.  of  fuel    from    and    at 

212°  F 7-408  lb. 

Evaporation  per  sq.  ft.    of  heating  surface 

fromandat212°F 5-57  lb. 

Balanced  Draught — 

.Suction  at  rear  of  boiler 0-2  inch. 

Pressure  in  ashpit  0-86  inch. 

Efficiency  of^boiler,  superheater  and  stoker  78-28  per  cent. 

The  Peoblems^of'Antheacite  Duff. 
Ttere  is  no  essential  difference  between  the  burning  of  anthra- 
cite or  low  volatile  coal  and  the  burning  of  coke  or  coke  breeze, 
except  that  in  the'case  of  anthracite  the  question  of  size  is  of 


blowing  holes  in  the  fire  bed,  and  forcing  a  quantity  of  the 
dust  over  to  the  back  without  materially  assisting  ignition. 
Much  time  and  thought  are  undoubtedly  being  devoted  to 
finding  a  use  for  this  anthracite  dufi,  which  is  naturally  of 
high  calorific  value,  and  should  be  of  some  value  as  a  heat- 
producing  agent. 

The  Chance  for  Colloidal  Fuel. 
The  most  promising  outlook  at  the  moment  appears  to  be 
in  the  direction  of  colloidal  fuel,  by  which  it  is  claimed  that 
pulverised  low  volatile  fuel  can  be  mixed  with  crude  oils  up  to 
a  proportion  of  35  ]oer  cent,  and  the  resulting  compound  used 
through  spray  nozzles  for  oil  firing  in  the  usual  way,  and  the 
result  of  practical  experiments  in  this  direction  will  be  eagerly 
awaited.  Pulverised  fuel  is  also  attracting  considerable 
attention  at  the  present  time,  and  altliough  this  can  hardly  be 
considered  a  substitute  for  coal,  yet  it  has  interesting  possi- 
bilities. 


Fig.  7.- 


-OiL  Burner  Complete  (closed),  with   Pressure  as 
Atomising  Agent. 


The  outstanding  feature  of  such  plants  as  have  come  under 
the  author's  notice  is  the  enormous  amount  of  room  taken 
up  by  the  drying,  pulverising  and  distributing  portion  of  the 
plant.  So  far,  no  greater  boiler  efficiency  appears  to .  be 
claimed  or  possible  from  pulverised  fuel  than  can  be  obtained 
by  the  best  type  of  mechanical  stoking,  but  if  ultimately  more 
.nferior  grades  of  coal  can  be  used  in  a  pulverised  form'thau  by 
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jircscnt  methods,  or  ;i  ineans  is  found  of  utili.sing  anthracite 
duif  for  tlie  purpose,  it  will  compare  very  favourably  with 
other  systems  of  coal  iiring. 

T}iE  Possibilities  or  Lignite. 
A  reference  to  "  alternative  "  fuels  would  not  be  complete 
without  giving  .some  consideration  of  lignite  or  brown  coal. 
During  rerent  years  a  fair  amount  of  attention  has  been  con- 
centi'ated  on  the  possibility  of  cx]>loitiiig  the  lignite  fields  of 
Bovey  Tracey  and  other  West  Country  districts,  and  various 
schemes  have  been  mooted  to  this  end.  Recent  analyses  of 
lignite  from  Devonshire  show  somewhat  variable  results,  but 
the  outstanding  feature  of  all  lignite  is  a  low  calorific  value 
and  a  high  percentage  of  moisture,  which  in  some  districts 
rises  as  high  as  55  per  cent.  The  following  examples  may  be 
taken  as  typical  of  the  Devonshire  fields  : — 


"  sandwich  "  system,  an  inch  or  two  oi  coal  covering  five  or 
six  inches  of  sawdust,  and  giving  the  necessary  weight  to 
))revent  the  ligliter  fuel  from  being  sucked  off  the  grate  by  the 
induced  draught.  Furnaces  that  have  been  designed  for  this 
l)Urpose  are  illustrated  in  Figs.  9  and  10.  Spent  tun  and  flax 
refuse  suiter  from  the  same  defect  as  lignite^ — viz.,  an  excess 


Devonshire 
lignite. 


Sample  No.  1 
Sample  No.  2 
Sample  Xo.  3 


Moisture. 

Volatile. 

Carbon. 

Per  cent. 
27-45 
4109 
39-29 

Per  cent. 
29-60 
26-75 
26-71 

Per  cent. 
25-68, 
21-56 
17 -.58 

Ash. 


Per  cent. 
17-27 
1006 
16-42 


Calorific 
value. 


B.T.U. 
5  3763 
5  706 
4  867 


To  burn  this  fuel  satisfactorily,  it  will  undoubtedly  be  ncces- 
-iiry  to  employ  forced  draught  and  either  back  arch  .settings  or 
some  form  of  drying  hearth,  similar  to  that  adopted  in  many 
refuse  destructors,  in  order  to  successfully  deal  with  the  high 
moisture  content.  A  ntimber  of  ])ower  station  engineers  in 
the  West  Country  are  considering  possibilities,  but  no  actual 
experiments  on  a  large  scale  have  so  far  been  made.  The 
lignite  beds  vary  in  accessibility,  some  being  quite  close  to  the 
sTirface,  while  others  necessitate  excavation  to  as  much  as 
60ft.  deep.  As  at'least  two  tons  of  lignite  will  be  required  to 
give  the  equivalent  heating  value  of  one  ton  of  coal,  it  follows 
that  the  cost  of  mining  the  former  will  have  to  be  on  a  low 
scale  if  the  use  of  this  fuel  is  to  become  a  commercial  proi)osi- 
tion. 

Some  Curious  Fuels. 

There  are  many  isolated  instances  of  "alternative"  fuels 
having  been  more  or  less  successfully  used  for  steam-raising 
purposes,  and  these  include  sawdtist,  spent  tan  or  bark,  flax 


*     Fr;.  9. — FuKNACE  FOR  WdOD  Burning. 

of  moisture — and  must  be  treated  accordingly,  while  loco. 
ash  differs  little  in  its  characteristics  or  heating  value  from 
coke  breeze.  ,^ 

The  main  fact  to  be  borne  in  min<l  in  connection  with  any 
proposed  substitute  fuels  is  that,  generally  speaking,  so  long 
as  they  (-ontain  heat  value  in  any  proportion,  technical  means 
arc  either  already  available  or  can  be  quickly  developed  for 
makin"  use  of  it.  As  to  whether  it  is  a  sound  financial  pro- 
position to  use  it,  or  to  modify  existing  plant,  or  instal  addi- 


Fu:.  S.— Water  Tcuii  Buileus  iitted  witu  liNCi-ostu  TiTE,  i'oucKLi  Uhaiout, 
Chais-Gr ATE  Stokers  (B.  &  W.).  .\s  USED  for  BrRNntG  Coke  Breeze. 


Fio.  10. — StecGrate  FcitSACE  for  Bu 
Sawdust,  Shavings,  Etc. 


refuse  and  loco,  ash  or  char.  .Ul  these  have  been  successfully 
burned,  either  alone  or  in  conjunction  with  coal,  but  supplies 
are  usually  inadequate,  except  for  very  small  installations. 
With  regard  to  sawdust,  in  particular,  this  has  been  quite 
sucoessfuUy  burned  on  chain-grate  stokers  by  means  of  the 


tional  plant  to  do  so,  must  depend  on  individual  cases,  but 
suflicient  evidence  has  been  produced  to  show  that  a  con- 
siderable amount  of  energy  is  being  directed  towards  the 
utilisation  of  alternative  fuels  for  the  production  of  steam,  and 
a  fair  measure  of  success  has  been  achieved. 
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J  The   Difficultieis   of   the   Smaller   Electricity 

Supply    Companies. 


By  A.I  N.   RTE.   M.I.E.E. 


THE  difficulties  with  which  the  smaller  electricity  supply 
companies  are  confronted  to-day  are  of  such  considerable 
magnitude  that  unless  some  solution  can  be  found  they 
may  be  unable  to  undertake  the  further  develoi^ment  of  their 
areas.  Already  many  of  these  smaller  companies  have  had 
to  take  steps  to  restrict  new  business,  and  the  situation,  not 
only  from  the  companies'  point  of  view,  but  from  the  point 
of  view  of  the  public  and  of  the  electrical  industry  as  a  whole, 
fully  warrants  an  effort  to  make  these  difficulties  more  widely 
appreciated.  The  information  on  which  this  article  is  based 
has  been  obtained  largely  through  the  writer's  official  position 
with  Edmundsons'  Electricity  Corporation,  Ltd.,  but  the 
opinions  expressed  should  be  taken  as  the  writer's  personal 
views  and  not  as  the  official  attitude  of  the  Edmundson 
management. 

Small  Company  Organisation. 

The  Edmundson  group  of  companies  includes  about  forty 
undertakings  operating  some  sixty  provisional  orders  ;  they 
are  situated  throughout  England  and  Scotland  and  the  total 
capital  expended  is  over  £3  000  000.  These  particulars  are 
given  in  order  to  show  that  the  business  is  sufficiently  large 
and  sufficiently  distributed  geographically  to  enable  those 
connected  with  the  management  to  speak  with  some  authority 
on  the  problems  with  which  the  smaller  electricity  supply 
companies  are  faced. 

In  order  to  show  how  any  stagnation  in  such  a  group  of 
companies  may  afiect  the  electrical  industry  as  a  whole,  it 
may  be  mentioned  that  the  average  rate  of  connecting  new 
business  has  exceeded  5  000  kW  per  annum  and  it  is  obvious 
that  if  the  progress  of  these  companies  is  prevented,  the  loss 
to  the  electrical  manufacturing  industry  will  be  considerable. 
This  figure  also  shows  that  there  is  a  large  demand  for 
electricity  in  the  areas  served  by  these  companies  and  anything 
which  tends  to  prevent  the  companies  supplying  this  demand 
must  be  against  the  interests  of  the  general  public  within 
their  areas.  Although  the  Edmundson  companies  are  perhaps 
the  largest  group  of  small  undertakings,  it  must  be  remembered 
that  there  are  many  other  companies  working  under  similar 
conditions,  and  to  which  the  above  remarks  apply. 

The  History  of  the  Undertakings. 

In  order  to  get  a  clear  idea  of  the  present-day  difficulties 
it  is  necessary  to  trace,  quite  briefly,  the  history  of  these 
small  undertakings.  The  majority  were  originally  established 
as  "lighting"  undertakings,  between  about  1898  and  1904, 
that  is,  at  the  time  when  the  carbon  lamp  was  universal.  They 
were  making  fair  progress  when  the  metal  lamp  was 
introduced,  and  while  this  lamp  led  to  a  marked  development 
of  the  business,  it  caused  an  immediate  drop  in  the  output 
and  resulted  in  a  financial  setback  for  several  years.  Verv 
strenuous  efforts  were  then  made  to  develop  power,  heating, 
&c.,  with  the  result  that  before  the  war  in  1914  the  companies 
as  a  whole  were  either  paying  small  dividends,  or  were 
certain  to  be  in  a  position  to  do  so  in  a  year  or  two. 
The  case  of  the  Urban  Electric  Supply  Company,  Ltd.  (one 
of  the  Edmundson  Cos.),  is  typical.  Before  the  war  it  was 
paying  its  full  preference  dividend  and  had  every  prospect  of 
paying  an  ordinary  dividend  within  a  short  time.  To-day  it 
is  unable  to  make  adequate  provision  for  depreciation  and 
cannot  pay  any  preference  dividend. 

The  Urban  Company  Undertakings. 

Fig.  1  shows  the  combined  figures  for  the  Urban  Company 

undertakings,  excluding  only  the  Cornwall  Power  Company 

because   it   is    not   compelled    to   work   under   the   adverse 

conditions  affecting  small  undertakings.     This  curve  shows 


the  great  increase  in  working  costs,  and  it  also  shows  that 
owing  to  the  artificial  restriction  on  selling  prices  the  revenue 
in  19l9  wa«  not  sufficient  even  to  maintain  the  margin  between 
costs  and  sales  which  was  obtained  as  far  back  as  191 1,  although 
this  margin  should  have  been  greatly  increased,  because 
during  that  period  more  than  £200  000  additional  capital 
was  expended  and  more  than  18  000  kW  of  new  business  was- 
connected. 

Fig.  2  shows  the  financial  result  realised  by  the  Urban 
Company  after  allowing  for  debenture  and  loan  interest,  but 
before  making  provision  for  depreciation  and  income  tax. 
This  curve  shows  that  the  net  balance  rose  from  1911  to  1914 
and  then,  owing  to  rising  costs  and  the  effect  of  control  of 
maximum  prices,  fell  steadily  (except  in  1917)  until  1919, 
when  the  net  balance  was  some  £12  000  less  than  in  1914, 
notwithstanding  the  fact  that  during  the  same  period 
(1914-1919)  the  output  had  increased  by  5| -million  units 
and  an  additional  £102  000  liad  been  invested  in  the  business. 

How  near  to  disaster  the  company  was  brought  by  the 
action  of  the  Government  is  clearly  proved  by  Fig.  3,  which 
shows  that  the  costs  of  1920  exceeded  the  gross  revenue  of 
1919,  and,  but  for  the  relief  obtained,  it  would  have  been 
imijossible  to  have  earned  the  debenture  interest. 

Control  of  JIaximum  Prices. 

Fig.  4  shows  that  it  is  correct  to  attribute  the  poor  results 
of  1919  to  control  of  maximum  prices,  for  during  the  early 
])art  of  1920  the  Government  department  concerned  granted 
some  measure  of  relief  (largely,  we  believe,  through  the 
influence  of  the  Electricity  Commissioners),  and  the  recovery 
was  immediate  and  substantial,  even  though  the  relief  granted 
was  in  many  individual  cases  inadequate  and  the  return  on 
capital  quite  inadequate.  The  case  of  the  Urban  Company 
is  a  particularly  convenient  illustration  because  this  company 
ojjerates  a  number  of  undertakings  and  the  danger  of  selecting 
an  abnormal  case  is  eliminated,  the  final  results  of  the  Urban 
Company  being  an  average  of  14  individual  undertakings. 

Assuming  that  the  above  case  fairly  represents  the 
experience  of  small  electrioitv  sujjplv  companies,  it  is  very  clear 
that  their  immediate  difficulties  are  due  to  : — 

Increased  working  expenses. 

Altered  conditions  of  supply. 

Inadequate  selling  prices. 

Increased  Working  Expenses. 

It  is  not  necessary  to  go  into  the  details  of  increased  working 
expenses  ;  everj'one  is  familiar  with  the  general  facts,  but 
there  are  certain  items  which  are  particularly  hard  on  the 
small  imdertakings. 

The  standardisation  of  rates  and  hours  under  the  Joint 
Industrial  Councils  has  hit  the  small  undertaking  harder 
than  the  large  undertaking.  The  units  sold  per  man  employed 
are  usually  less  in  the  small  station  and  therefore  an  equal 
increase  in  wage  has  meant  a  greater  increase  in  labour  cost 
per  unit  for  the  small  station.  Again,  the  actual  wage  paid 
before  the  war  in  a  small  country  town  was  very  considerably 
less  than  in  the  larger  towns,  and  while  there  is  still  a  difference, 
in  most  cases  the  margin  between  the  two  has  been  reduced. 
Possibly  the  most  serious  item  in  the  wages  bill  of  the  small 
station  is  the  reduction  in  working  hours.  Most  of  these 
stations  ran  only  one  or  two  shifts  and  the  hours  of  work 
varied  from  .54  to  60  hours  per  week,  according  to  the  time 
of  year.  In  very  many  cases  the  reduction  in  hours  has  meant 
30  to  50  per  cent,  more  men  must  be  employed  in  the  stations. 
In  large  stations  the  increase  due  to  standardisation  of  wages 
and  hours  has  not  been  nearly  so  great. 
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A  small  generating  station  may  use  6  lbs.  of  coal  per  unit 
generated;  a  large  station  may  use  3  lbs.  and  for  an  equal 
increase  in  price  of  coal  the  increase  ))er  unit  for  the  snuill 
station  will  be  double  the  increase  for  a  large  station. 

Altered  Conditions. 

Altered  conditions  of  supply  have  been  largely  brought 
about  by  the  "  Summer  Time  "  Act,  and  the  earlier  closing  of 
shops.  In  a  large  undertaking  with  a  ])ower  load,  the  effect 
of  these  changes  is  not  very  serious,  but  many  of  the  small 
companies  operate  in  towns  where  there  is  no  power  worth 
mentioning ;  for  instance,  seaside  towns  and  small  pro- 
vincial towns  without  any  large  industrial  load.  In  these 
cases  the  effect  is  very  serious. 

An  investigation  at  one  of  the  Urba!i  company's  undertakings 
showed  thatfor  the  June  quarter  l'.)12  the  units  sold  for  light- 
ing amounted  to  78  300,  bv  1914  this  ligurc  had  increased  to 
80  500,  but  although  between  1911  and  1920  250  kW  of  extra 
lighting  business  had  been  connecte<l  the  units  had  decreased 
to  63  000,  a  reduction  of  22  per  cent.,  notwithslanding  the 
increase  of  250  kW  connected. 

Another  serious  alteration  of  conditions  is  the  higher  cost 
of  renewals.  If  formerly  it  cost,  say,  £1  000  to  replace  a  given 
piece  of  plant,  the  same  renewal  would  to-day  cost  over 
£2  000,  and  it  is  necessary  to  make  some  provision  to  meet 
these  new  conditions. 

Inadequate  Selling  Price. 

If  the  companies  had  been  free  to  adjust  their  prices  to 
meet  the  rising  costs  there  is  every  reason  to  believe  that 
they  could,  at  least  have  maintained  their  pre-war  position, 
but  this  they  have  been  prevented  from  doing  by  the  unjust 
and  short-sighted  policy  of  the  Government  in  the  control  (if 
raaxinmm  ])rices. 

Before  the  war  the  Provisional  Orders  fixed  the  maxLiinim 
price,  usually  at  8d.  per  unit,  and  this  figure  was  inserted 
without  regard  to  the  size  of  the  proposed  undertaking  or  to 
the  electrical  prosjjects  of  the  area  concerned. 

Thus  8d.  per  unit  was  the  maximum  price  allowed  to  a 
large  London  com]iany,  and  no  higher  figure  was  inserted 
in  any  of  the  24  Orders  operated  by  the  Urban  company, 
although  it  was  obvious  that  a  London  company  did  not 
require  the  price  per  unit  that  it  would  be  necessary  to 
charge  in  a  small  country  town.  As  a  matter  of  fact,  in 
pre-war  days  the  price  of  8d.  was  ample  in  either  case  ;  the 
actual  tariff  of  some  of  the  London  companies  produced 
3d.  per  unit  or  a  fraction  more,  the  Urban  company  charged 
between  5d.  and  6d.,  but  in  both  cases  the  charges  were  well 
below  the  statutory  maximum. 

Now,  when  rising  costs  forced  an  increase  in  jirice,  nu 
altogether  different  state  of  affairs  arose.  A  Loudon  company  s 
costs  probably  doubled,  the  Urban  company's  costs  probably 
trebled,  for  the  reasons  given  above;  but  the  former  company 
were  free  more  than  to  double  their  price  per  unit,  whereas, 
a  50  per  cent,  increase  in  the  Urban  company's  price  per  unit 
brought  them  up  against  their  statutory  maximum.  In 
other  words,  the  almost  universal  8d.  of  the  P^o^^sional 
Orders  allowed  the  large  undertaking  a  nuirgin  of  about 
150  per  cent.,  while  it  allowed  the  small  undertaking  a  margin 
of  only  50  per  cent,  above  the  prices  which  each  class  of 
un'lertaking  had  found  it  commercially  advantageous  to 
charge. 

Up  Against  the  Statutory  Maximum  Price. 

It  was  about  the  end  of  191 G  that  rising  costs  brought 
the  small  undertakings  up  against  the  fiUI  stop  of  the  statutory 
maximum  selling  price  and  it  then  became  necessary  to 
take  steps  to  get  the  maximum  i)rices  revised.  Then  began 
that  long  struggle  with  the  Government  departments  con- 
cerned, which  is  still  in  progress  to-day. 

If  at  that  time  the  Board  of  Trade  (or  later  the  Ministry 
of  Transport)  had  adopted  the  policy  which  the  Ministry  of 
Transport   adopted    with    the   railway    companies   and    had 


obtained  .sanction  from  Parliament  to  allow  an  increase  of 
the  maximum  j)riceK  by  a  fixed  percentage,  say  50  per  cent, 
at  first,  and  a  higher  figure  later,  the  greater  part  of  the 
difficulties  of  the  sniall  comijanies  would  never  have  arisen, 
for  they  would  have  had  sufficient  margin  to  adjust  their 
prices  to  meet  their  rising  costs,  and  they  would  not  have 
had  to  face  the  years  of  starvation  which  have  depleted 
their  resources  and  brought  them  to  such  a  ])as8  that  it  must, 
under  the  most  favourable  circumstances,  require  years  to 
re-establish  them  in  a  sound  financial  position. 

Section  32. 

Until  1918  the  only  way  in  which  the  maximum  price 
in  any  Provisional  Order  could  be  increased  was  by  the  com- 
|jany  making  application  under  Section  32  of  the  Electric 
Lighting  Clauses  Act,  1899,  which  allowed  the  Board  of 
Trade  to  grant  an  increase  (this  power  is  now  transferred  by 
the  Electricity  Supply  Act,  1919,  to  the  Ministry  of  Trans- 
])ort)  ;  but  to  allow  Section  32  to  be  operative  it  must  be 
included  in  the  Provisional  Order  of  the  com])any  concerned. 

Now  it  ha])])ens  that,  for  various  reasons,  the  majority  of 
the  Provisional  Orders  held  by  small  companies  do  not 
contain  this  section,  and  therefore  the  majority  of  these  small 
companies  had  no  redress  until  the  Statutory  Undertakings 
(Temporary   Increase   of   Charges)   Act,   1918,   was   passed. 


200,000 


150,000 


100,000 


50,000, 


1920 


j.'ic  1. — Combined  Figures  of  Urban  Electric  Scpply  C'o.'s 
UnDERTAKIKGS  (EXCLCDKa  THE  C0RNWAI,L  Co.). 

This  Act  lays  down,  or  is  construed  by  the  Jlinistry  of  Trans- 
port to  mean  (the  result  is  the  same,  for  there  is  no  appeal 
from  the  Ministry's  reading  of  the  Act),  that  they  may  only 
allow  such  an  increase  in  price  as  will  enable  the  comjiany 
to  earn  three-quarters  of  the  average  ordinary  dividend  paid 
in  the  three  pre-war  years. 

By  way  of  an  example:  Suppose  that  before  the  war  a  com- 
pany which  had  j>ist  reached  the  dividend-paying  stagc^had 
paidin  1911  no  dividend,  in  1912.  3  per  cent.,  and  in  1913.  6 
per  cent.,  the  average  dividend  is  3  per  cent.,  and  under  the 
Act,  f  of  3  =  2J  per  cent,  is  the  dividend  on  which  prices 
must  be  fixed  ;  that  is,  a  company  which  had  actually  paid 
6  ])er  cent,  is  now  limited  to  2^  per  cent.  The  case  of  a 
comiiany  paying  no  dividend  before  the  war  is  worse  ;  it 
will  in  future  be  allowed  to  pay  -J  of  zero  (!),  and  its  maximum 
prices  will  be  adjusted  on  that  basis. 

No  Allowance  for  Improvements. 

The  Act  makes  no  allowance  for  the  improvement  in  financial 

results  that  seven  years  of  progress  should  bring.     It  makes 

no  allowance  for  the  fact  that  during  that  seven  years  plant, 

which  was  not  fully  loaded,  and  therefore  not  fully  productive 
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financially,  is  now  overloaded  and  should  in  the  natural  course 
of  events  be  earning  a  fair  return.  Even  where  a  company 
carries  on  a  contracting  business  outside  its  supply  area 
and  not  of  an  electrical  nature,  the  profits  derived  from  this 
source  are  taken  into  account  and  applied  to  reduce  the 
maximum  price  allowed. 

It  is  evident  that  no  company  could  raise  money  under 
such  conditions,  and  any  company  compelled  to  seek  relief 
under  this  Act  must,  so  soon  as  their  plant  becojues  fully 
loaded,  cease  all  attempts  to  develop  electricity  supply, 
because  it  is  obviously  impossible  to  obtain  capital.  How  such 
a  company  was  to  assist  in  providing  a  "  cheap  and  abundant  " 
supply  of  electricity  apparently  did  not  interest  those  who 
drafted  this  Act. 

A  Precarious  Existekce  Inevitable. 
It  is  evident  from  the  above  that  the  conditions  under 
the  Temporary  Increase  of  Charges  Act  are  such  that  no 
company  forced  to  work  under  this  Act  could  expect  more 
than  a  precarious  existence  even  if  the  Act  were  interpreted 
in  the  most  generous  manner,  but  some  of  the  decisions  of 
the  Ministry  of  Transport  when  applying  this  Act  have  been 
80  inadequate  that  one  wonders  whether  they  failed  to  under- 
stand the  position  of  the  company  concerned  or  whether  they 
were  withholding  some  of  the  relief  they  might  reasonably 
have  granted.  It  must  be  remembered  that  the  reasons  for 
any  decision  are  not  disclosed,  and  there  is  no  opportunity  for 
the  company  to  point  out  possible  errors  in  the  deductions 
drawn  by  the  Ministry  from  the  information  which  the 
company  hands  in  with  its  application. 
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The  companies  quite  recognise  that  under  this  Act  the 
Ministry  cannot  give  more  relief  than  the  Temporary  Act 
allows,  but  where  an  application  can  be  made  under  Section  32 
there  is  rio  limit  to  the  maximum  price  which  may  be  granted. 
If  therefore  the  Ministry  were  willing,  but  unable,  to  grant 
the  necessary  relief  under  the  Temporary  Increase  of  Charges 
Act  it  might  have  been  expected  that  under  Section  32  their 
decisions  would  have  been  much  more  generous,  particularly 
as  any  decision  under  this  section  must  remain  unaltered  for 
five  years. 

It  would  occupy  too  much  space  to  give  a  detailed  account 
of  the  increased  jirices  granted  under  Section  32,  and  it  must 
suffice  to  say  that  the  highest  price  granted  to  any  of  the 
Edmundsons'  Companies  at  the  end  of  1918  was  only  9d. 
per  unit,  an  increase  of  12i  per  cent,  over  the  usual  8d.  granted 
without  question  in  pre-war  days. 

Such  a  miserable  increase  is  obviously  not  sufficient  to  cover 
the  increased  costs  from  the  beginning  of  the  war  to  the  end 
of  1918,  and  in  addition  any  further  increased  costs  for  the 
nest  five  years.  That  the  prices  granted  were  hopelessly 
inadequate  is  proved  by  the  fact  that  many  Orci'srs  granted 


under  Section  32  have  since  had  to  be  revised  under  the 
Temporary  Increase  of  Charges  Act,  thus  showing  that  the 
conditions  were  so  little  understood  by  the  Government 
departments  that  far  from  the  decisions  being  adequate  they 
actually  had  to  be  increased  within  a  short  time  and  under  an 
Act  which  imposed  restrictions  never  contemplated  under 
Section  32. 

The  Government  and  Small  Compakies. 

Another  clear  indication  of  the  attitude  of  the  Government 
to  the  small  companies  is  the  fact  that  after  the  Temporary 
Increase  of  Charges  Act  was  passed  in  1918  the  Ministry  of 
Transport  refused  to  consider  any  further  increases  under 
Section  32,  and  forced  the  companies  to  apply  under  the 
Temporary  Act.  This  procedure  was  reconsidered  at  a  later 
date,  and  permission  was  given  to  proceed  under  Section  32 ; 
but  between  November  1918  and  the  earh^  part  of  1920  no 
Section  32  Order  was  granted  to  any  of  the  Edmundson 
Companies,  and  for  more  than  a  year  the  companies  were 
forced  to  work  under  the  impossible  conditions  of  the  Tempo- 
rary Increase  of  Charges  Act,  even  though  they  might  have 
had  the  advantage  of  Section  32,  but  for  the  refusal  of  the 
Ministry  of  Transport  to  act  under  this  Section. 

Many  of  the  Local  Authorities  have  opposed  increased 
l^rices,  but  in  most  cases  more  from  the  point  of  ^^ew  of 
desiring  a  full  enquiry  than  from  a  wish  to  make  it  impossible 
for  the  comjjanies  to  carry  on.  There  have,  however,  been 
certain  exceptions  where  the  Local  Authorities  have  acted 
unreasonably,  and  when  certain  of  them  openly  declared 
that  they  opposed  in  order  that  they  might  ultimately  buy 
out  the  company  at  a  low  price,  it  became  evident  tliat  the 
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ideas  of  public  morality  in  certain  towns  were  not  of  a  high 
order,  neither  were  such  ideas  likely  to  assist  the  companies 
to  find  capital  to  develop  the  supply  of  electricity. 

Such  then  are  some  of  the  difficulties  of  the  small  Electricity 
Supply  Companies.  Is  it  any  wonder  that  in  some  areas 
electrical  development  has  practically  ceased  ? 

What  Can  Be  Done  ? 
If  a  company  having  no  funds,  and  being  prevented  from 
earning  profits  which  will  attract  capital,  finds  its  plant  fully 
loaded,  what  can  it  do  ?  It  is  compelled  under  penalty  to 
supply  new  consumers,  even  at  a  loss.  To  comply  with  this 
obligation,  in  some  cases  the  price  for  heating,  cooking,  ^lower, 
&c.  (which  are  usually  supplied  below  the  statutory  maximum 
price),  has  had  to  be  increased  to  such  a  figure  that  these  users 
of  electricity  are  discouraged  in  order  that  there  may  be 
plant  available  to  give  the  compulsory  supply  to  new  lighting 
consumers.  In  adopting  such  a  policy  the  companies  well 
know  that  in  many  cases  they  are  disconnecting  paying  business 
to  make  room  for  business  that  does  not  pay,  but  what  other 
course  is  open  to  them  1 
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The  vital  problem  to-day  is  how  to  oveii;i)iiio  these  diffi- 
culties. It  is  very  evident  that,  as  has  frequently  been  the 
■case  with  electricity  supply,  the  most  urf;ent  pidlilem  is  of 
a  ])olitical  nature. 

Before  any  steps  can  be  taken  to  deal  with  economic  and 
engineering  problems  the  method  of  control  of  maxinnun  prices 
by  the  !\Iinistry  of  Transport  must  be  put  on  a  satisfactory 
basis.  It  is  impossible  for  any  individual  by  the  present  method 
to  fi.x  a  maximum  price  which  shall  be  fair  over  a  period  of 
years.  How  can  anyone  foresee  the  effect  of  alterations  in 
the  cost  of  fuel,  wages,  aiul  materials,  interest  on  money,  and 
in  all  the  other  conditions  that  vary  from  day  to  day  and  year 
to  year  ? 

Even  if  some  official  were  sufficiently  competent  to  adjust 
the  selling  price  of  a  company  (of  which  he  has  no  practical 
knowledge)  so  nicely  that  an  adequate  dividend  could  l)e 
earned,  the  problem  is  not  solved,  for  if  extensions  are  to  be 
carried  out  at  to-day's  prices  for  nuvterial  and  labour  it  is  very 
clear  that  a  selling  price  which  would  yield  a  satisfactory  return 
on  the  pre-war  capital  would  jinxluce  a  totally  inadequate 
return  on  the  new  ex))eiiditure.  If,  therefore,  no  margin  is 
allowed  in  the  maximum  price  the  business  must  remain 
stagnant. 

The  Difficulty  of  Adjusting  Sf.llino  Prices. 

It  is  sufficiently  difficult  for  those  in  daily  contact  with 
any  business  to  adjust  their  selling  ])rices  to  the  prevailing 
costs,  the  future  prospects,  and  the  ability  of  the  consumer  to 
pay  ;  but  when  the  companies  are  left  to  bear  the  whole  of  the 
risk,  and  some  outside  body  fixes  the  actual  selling  price, 
instead  of  the  nui.ximum  price  with  a  margin  for  contingencies, 
the  situation  is  impossi])le  ;  it  reallv  means  that  the  whole 
future  of  the  company  depends  on  tlie  accuracy  of  the  guess 
some  Government  official  makes  as  to  future  conditions,  and 
it  is  clear  that  no  prudent  man  will  invest  his  money  on  such 
terms. 

Some  of  the  companies  have  made  great  efforts  to  find  a 
solution  of  the  problem  ;  for  instance,  Edmundsons'  Electricity 
Coriioration  promoted  a  private  Bill  a  year  ago,  in  which  powers 
were  sought  to  establish  a  sliding  scale  of  maximum  prices 
and  ilividends.  As  the  dividends  increased  the  price  had  to  be 
reduced.  This  suggestion  seemed  to  offer  to  the  companies 
a  degree  of  stability  which  would  give  them  .some  possibility 
of  raising  capital  ;  at  the  same  time,  it  offered  to  the  public 
all  reasonable  protection  against  unfair  charges,  coupled  with 
every  inducement  to  the  com])anies  to  manage  their  business 
efficiently  in  order  to  reduce  prices,  their  dividends  only  becom- 
ing adequate  when  prices  had  fallen  to  a  reasonable  level. 
This  Bill  was  thrown  out  in  Committee,  mainly,  it  is  thought, 
because  the  Ministry  of  Transport  reported  adversely  on  it. 


It  is  true  that  the  Ministry  have  since  introduced  the  Ele*^" 
tricity  (Supjily)  Bill,  l'.t2I,  containing  a  clause  which  wou*<i 
allow  all  undertakings  to  ]irocced  under  Section  32,  and  this 
would  be  a  material  imjirovement,  jirovided  the  Ministry  are 
prepared  to  operate  this  clause  reasonably  ;  but  so  long  as 
they  attem])t  to  exercise  control  by  fixing  a  maximum  price 
80  low  that  it  must  of  necessity  be  the  price  charged  to  prac- 
tically all  the  consumers,  the  companies  will  be  denied  the 
necessary  margin  to  make  a  tariff  which  .shall  be  fair  to  both  the 
long-hour  and  short-hour  consumer  ;  and  the  existing  con- 
ditions under  which  the  long-hour  consumer  is  being  made  to 
l)ay  the  loss  on  the  short-hour  (•ons\imer  will  continue. 

De.stkoyixg  Confidence. 
The  effect  of  the  jjresent  method  of  control  goes  far  beyond 
any  injustice  it  may  inflict  on  an  individual  com))any  ;   it  has 
destroyed  all  confidence  in  the  future  of  the  business. 

The  extent  to  which  the  small  comjjaides  have  already  lost 
confidence  in  the  Government  departments  is  a  serious  matter 
for  the  future  of  electricity  supply  in  their  areas.  When  we 
see  the  gas  companies  receiving  reasonable  treatment  and 
legislation  already  ])assed  to  relieve  them  of  the  effects  of  the 
Temjjorary  Increase  of  Charges  Act,  is  it  unreasonable  to 
entertain  suspicions  that  somewhere  in  the  de])artments  which 
control  electricity  supply  there  is  an  element  hostile  to  the 
companies  ?  This,  in  turn,  engenders  the  fear  that  if  any 
company  were  able  to  provide  funds,  and  by  its  enterprise 
could  improve  its  position,  some  action  might  be  taken  to 
reduce  its  prices  and  bring  it  back  again  to  an  unprofitable 
position. 

Even  when  confidence  is  restored,  no  sudden  change  from 
stagnation  to  rapid  development  can  be  expected.  From  the 
fact  that  the  companies  have  been  starved  for  five  years  it 
follows  that  there  are  accumulated  arrears  of  renewals  to  be 
dealt  with  which  will  absorb  a  large  part  of  the  earnings  during 
the  next  few  years.  Finance  for  new  work  will  only  be  possible 
after  the  necessary  period  of  time  which  must  elapse  before 
the  companies  can  prove  to  the  investor  that  the  business  is  one 
in  which  he  can  safely  take  an  interest. 

All  thi.s  means  time,  but,  given  fair  treatment,  the  situation 
for  the  small  companies  is  bv  no  means  hopeless  ;  in  fact, 
there  are  considerable  possibilities  before  many  of  them,  but 
to  achieve  these  possibilities  the  first  essential  is  to  free  the 
companies  from  the  impossible  conditions  of  the  Temporary 
Increase  of  Charges  Act,  and,  after  that  is  done,  to  convince 
them  that  control  will  be  exercised  in  a  reasonable  manner, 
and  that  it  will  not  be  considered  a  crime  for  them  to  paj-  their 
shareholders  such  dividends  that  the  necessary  capital  for 
expansion  may  be  available. 


Electric  Vehicles  from  the  Power  Station  Engineer's 

View-Point. 
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NEVER  in  the  history  of  engineering  has  the  watchword 
of  economy  been  dinned  in  our  ears  with  more 
persistence  and  never  has  the  attainment  of  really  good 
economy  been  such  an  elusive  business  as  at  present.  But 
economy  can  only  be  attaineil  by  correct  methods  and  an 
adequately  trained  staff  and.  above  all,  by  employing  plant 
possessing  the  highest  degree  of  efficiency,  both  as  regards 
speed  of  operation,  low  cost  and  reliability. 

A  False  Definition  of  Economy. 

Many   engineers   and    business   men   are   prone   to   define 
economy  as  the  negative  process  of  stop2)ing  spending  money 


altogether,  permitting  a  business  to  run  on  by  its  acquired 
momentum  due  to  previous  speudings  and  developments. 
Such  a  policy  is  justified  in  but  very  few  cases,  and  would,  if 
universally  ])ursued,  result  in  British  industry  being  hopele.'sly 
left  behind  in  two  or  three  years'  time  at  the  most.  The 
problem  before  engineers  to-day  is  frequently  the  problem, 
therefore,  of  revising  methods  of  performing  certain  operations 
and  of  boldly  striking  out  into  new  fields  of  endeavour, 
cutting  themselves  away  in  the  process  from  all  previous 
prejudices,  habits  and  traditions,  and  adventuring  into  these 
regions,  taking  for  guide  their  experience,  knowledge  and 
endless  optimism,  coupled  with  relentless  energy.  These 
remarks  in  the  writer's  opinion  apply  to  the  whole  of  the 
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British    engineering    industry,    and    ought    to    be    realised 
seriously  by  the  whole  body  of  us. 

The  IXTERnEPENDENCE  OF  THE  iNnt'STRV's  BRANCHES. 

Another  thought  which  must  particularly  strike  engi- 
neers is  the  tremendous  iuterdependeuce  of  the  industry 
and  also  the  vast  degree  to  which  one  branch  of  industry 
often  owes  its  success  from  that  of  another  and  cjuite 
different  branch. 

This  is  particularly  true  of  the  electric-vehicle  industry, 
which,  although  in  its  early  stages  of  struggle,  gives  promise 


Fig.   1.- 
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highly  instructed  type  of  man  represented  usually  by 
engineers.  Perhaps  the  explanation  may  lie  in  the  very 
harassing  nature  of  the  duties  of  many  station  chiefs,  resulting 
probably  in  electric  vehicles  being  relegated  to  the  position 
of  ■■  every  man's  job  "  and,  therefore,  "  no  man's  job." 


A  Contrast. 

Contrast  this  with  the  tremendous  enthusiastic  energy 
displayed  in  advancing  the  electric  vehicle  by  some  of  the 
large  Edison  stations  in  the  States,  where  separate  depart- 
ments exist  whose  business  it  is  to  use  everv  available  means 
to  augment  the  use  of  electric  vehicles,  and  where,  moreover, 
ample  facilities  are  given  in  the  way  of  general  service, 
charging  and  garaging,  &c.,  resulting  in  a  very  large  annual 
business  in  favour  of  the  stations  so  employed,  a  business 
which  is  practically  all  ofi-peak  and  involves  an  absolute 
minimum  of  expenditure  on  the  station  accessories  reqiiired 
(switch  gear,  regulating  panels  and  so  forth)  and  not  adding 
one  iota  to  the  cost  of  the  generating  plant  proper.  Another 
point  is  the  very  low  rate  charged  for  energy  for  this  special 
job  by  many  American  stations,  a  lead  which  should  be 
followed  in  this  country  if  this  new  industry  is  to  be  established 
on  a  really  firm  basis. 

Worth  Following. 

^^Tlie  writer  submits  that  there  are  very  few  instances  where 
it  would  be  uncommercial  to  charge  as  low  as  lid.  per  unit 
for  energy  during  night  ofi-peak  hours,  and  the  fact  that  such 
a  progressive  municipality  as  the  city  of  Birmingham  has 
decided  to  charge  l'25d.  for  this  service  proves  that  in  other 
cities,  such  as  Manchester,  Liverpool,  Leeds,  Sheffield, 
Glasgow  and  London,  at  least  an  equally  broadminded  policr 
might  be  followed  with  advantage. 


An  Electric  Vehicle  Users'  Association. 

The  writer  commends  the  idea  to  those  potentially  interested 
of  forming  an  "  Electric  Vehicle  Lasers'  Association  "  with 
headquarters   in   London    to   begin    with,  and    an   honorary 


of  attaining  vast  dimensions  and  of  providing  a  magnificent 
return  in  service  rendered  to  those  sections  of  the  engineering 
trade  which  will  at  this  time  do  what  they  can  to  foster  this 
latest  recruit  to  the  transport  field. 

The  Torpor  of  the  Station  Engineer. 
The  station  engineer  has  not  in  many  cases  awakened  to  a 
full  realisation  either  of  his  own  interests  or  of  the  advantages 
accruing  to  this  industry  which  a  really  generous  and 
sympathetic  treatment  of  the  electric-vehicle  problem  at  this 
stage  will  eventually  ensure  to  him.  The  majority  of  power 
stations  to-day  are  not  even  equipped  for  charging  the  batteries 
of  electric  vehicles  on  demand  night  or  day,  and  yet  it  is 
nearly  nine  years  since  the  I.M.E.A.  began  their  labours  of 
popularising  the  electric  vehicle,  by  putting  before  business 
men  engaged  in  numerous  trades  the  full  case  supporting  the 
reasons  why  the  electric  vehicle  should  be  used  for  the  majority 
of  town  transport  service  wherever. a  supply  of  electricity, 
that  is,  a  power  station,  be  available. 
'  It  is  remarkable  that  most  sales  departments  attached  to 
power  stations  still  spend  a  lot  of  trouble  over  ensuring  that 
a  row  of  houses  shall  be  lighted  by  electric  light,  or  that  the 
individual  consumer  shall  install  small  apparatus,  such  as 
irons,  cookers  and  radiators,  and  yet  when  the  owner  of  an 
electric  vehicle  wants  a  supply  of  power  for  charging  in  the 
night  time,  he  frequently  is  met  in  a  numner  which  can  only 
be  described  as  '"  lukewarm."  No  cables  available,  no 
charging  plug,  no  convenient  means  of  giving  correct  voltage, 
restrictions  as  to  time  during  which  current  Kite  may  be 
given  and  a  general  air  of  incompetence,  lassitude  and 
dilatoriness  are  occasionally  to  be  met  with.  TIls  should  be 
impossible  in  any  station  controlled  by  the  large-minded  and 
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secretary  who  would  deal  with  the  interests  of  those  actually 
employing  electric  vehicles  for  commercial  or  industrial 
purposes.  Naturally,  this  As!50ciation  would  be  entirely 
separate  in  its  scope  from  the  Electric  Vehicle  Committee, 
who  have  earned  by  their  very  excellent  pioneer  work  under 
Mr.  Ayton's  direction  a  large  amount  of  gratitude  from  all 
concerned  in  this  field.  The  suggested  "  Electric  Vehicle 
Users'  Association  "  might  be  represented  by  sub-committees, 
under  various  chambers  of  commerce  spread  about  the  country, 
and  might,  in  fact,  work  under  the  general  guidance  of  the 
Electric  Vehicle  Committee. 
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More  Information  Wanted. 
Ono  cnnnot  but  feel  that  this  industry  will  jirnpress  very 
much  faster  when  a  fircat  deal  more  general  and  siiecific 
information  shall  ho  ciri-ulated  ainimK  business  men  who  arc 
potential  users  of  eleetrics.  There  is  too  much  use  of  the 
phrase  that  electrics  arc  "  bound  to  come."  There  is  no 
earthlv  reason  why  they  should  not  be  here  now  tlii.s  very 
moment,  thousands  and  thou.sands  of  them  distributed  in 
the  country  in  every  town  and  city  of  .5  000  or  more  inhabitants 
where  there  is  a  jiower  station.  The  old  idea  of  the  liniitatiotis 
of  the  electric  must  go  ;  the  fact  remains  that  wherever  it  lias 
been  given  a  fair  trial  users  have,  with  the  single  reservation 
regarding  its  high  initial  price,  expressed  high  a])i)reciation 
of  its  general  relial)ility,  economy,  and  remarkable  sim- 
plicity of  operation,  which  the  electric  vehicle  makes  available 
to  those  having  as  one  of  their  problen\s  that  of  heavy 
trans])ortation  in  town  areas.  We,  of  course,  know  electrics 
are  "  bound  to  come,"  but  our  definition  would  be  that  this 
means  another  way  of  saj'ing  "'  electrics  will  shortly  become 
univers:il  "'  in  the  field  of  urban  tran.sport.  At  present, 
barely  1  ])er  cent,  of  our  town  carrying  is  done  by  electricity; 
what  about  the  other  59  jier  cent.,  which  competent  estimators 
assess  as  belonging  to  the  field  of  electrics  ? 

Questions  of  Design. 

A  word  or  two  should  be  said  on  the  question  of  design. 
It  does  not  appear  to  be  the  best  jiolicy  to  continue  making 
wagons  employing  in  some  cases  types  of  transmission  which 
most  extensive  ex])erience  in  other  branches  of  ''  Auto- 
motive "  engineering  has  proved  to  be  inferior  to  the  all-  " 
enclosed  transmissions  in  their  several  forms,  which  are 
universally  selected  by  the  most  advanced  lorry  designers 
to-day.  This  applies  to  other  parts  of  the  vehicle,  such  as 
tke  continued  use  of  wooden  wheels,  tyres  the  material  of 
which  is  not  compounded  for  their  special  job,  and  a  genera] 
construction  which  errs  distinctly  on  the  side  of  Titidue  weight. 
Accessibilitv  is  also  imjjrovable.  There  are  too  manv  greasers 
on  some  electrics,  and  these  might  well  be  eliminated  in  favour 
of  ■■  oil-less  "  bushes,  with  a  consequent  gain  in  reliability 
and  reduced  first  cost.  The  practice  of  totally  enclosing 
springs  with  very  ruggedly  made  thick  leather  gaiters  is  also 
worth  consideration,  and  would  certainly  result  in  better 
insulation  of  the  battery  from  the  effects  from  tlie  more 
severe  shocks  sustained  in  running  over  our  still  far  from 
perfect  roads. 

Meter  Types. 

Some  problems  have  not  been  solved  at  all,  such  as  the 
design  and  manufacture  of  a  "perfect"  vehicle  ampere- 
hour  meter,  and  much  work  remains  to  be  done  before  such 


Differences  of  opinion  exist  as  between  multi-motor 
and  single-motor  tyjjcs  of  transmission  and,  doubtless,  the 
various  ty)>es  will  jiersist  for  some  time  to  come,  but  con- 
sidered under  all  headings  tlie  single-motor  electric  vehicle, 
in  spite  of  some  disadvantages,  will  survive  in  the  long  run 
on  account  of  its  somewhat  greater  reliability  factor,  its  slightly 
lower  first  cost  aii<l  reduced  weight,  coupled  with  a  consider- 
alilv  simpler  transmission  lay-out. 

Impuovrments  is  Truck  Design. 
It  can   be  c(-nfident!y  asserted  that  on  the  whole  British- 
made    electric   vehicles   are   ahead    of   foreign    competitors, 
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Fig.    4. — P.vrt  of  Messrs.  Wuiteley's  Fieet  of  Electricars. 

becomes  available.  The  writer  even  begs  leave  to  question 
whether  the  mercury  motor  type  of  meter  will  ever  give  the 
absolute  reliability  of  operation  which  is  so  desirable  here. 
This  problem  is  one  of  extreme  difficulty,  but  well  worth  the 
most  serious  attention  of  experts  in  the  field. 


r^a.  3. — A  TyricAi,  Klectkic  Veuici.e  Chassis.     Electricars' 
2J  TON  Model. 

both  in  design  and  w^orkmanship.  But  this  is  by  no  means 
true  as  vet  in  the  field  of  the  electric  truck.  The  i)rcducts 
of  certain  American  makers  in  the  truck  field  in  the  writer's 
opinion  might  be  studied  with  great  advantage  by  designers. 
Americans  also  have  .shown  a  willingness  to  make  available 
electric  vehicles  for  s])ecial  ])urposes,  such  as  quite  a  variety 
of  elevating  electric  trucks,  crai;e  trucks  and  other  special 
machines  designed  for  particular  industries.  Doubtless 
this  phase  of  the  business  will  receive  due  attention  from 
British  engineers  in  the  near  future. 

The  Electric  Bus. 

No  reference  to  the  present  state  of  the  British  electric 

vehicle  industry  would  be  complete  without  a  word  as  to 

the  great  possibilities  that  exist  for  the  electric  bus  and  the 

electric  taxi  if  devclo])ed   along  cautious  and  conservative 

lines  in  the  first  instance,  confining  endeavour  to  relatively 

small  flat  towns  where  an  intermittent  traffic  is  desired  to 

■  be  handled  with  the  least  amount  of  technical,  and  therefore 

'  exjiensive,  assistance.     This  may  not  be  a  big  firm  business, 

but  one  which  would  represent  a  very  stable  and  continuous 

accessory  means  of  getting  revenue  on  the  part  of  enterprising 

garages,   who   by  embarking  into  the  electric  vehicle  field 

in  the  maimer  indicated  would    also  expand  their  business 

in   other  directions   through   the  kudos  accruing   to   public 

service  adequately  rendered. 

Elsewhere  the  writer  has  suggested  that  the  electric  vehicle 
industry  might  find  it  well  worth  while  to  combine  for  certain 
other  sjiecific  and  mutual  objects,  such  as  ])ublicity  and  re- 
search into  problems  the  solution  of  which  woidd  be  of  general 
advantage.  This  .sort  of  suggestion  is  not  yet  jjopular,  but 
it  is  believed  that  the  mechanical  ci\'11isation  of  the  twentieth 
century  will,  in  the  not  very  distant  future,  be  founded  on 
the  successful  outcome  of  co-operative  endeavours  of  this 
kind.  At  present  our  industry  in  common  with  others  is 
suffering  from  the  slump,  and  the  way  out  can  only  be  gained 
through  optimism  backed  by  any  amount  of  strenuous  work 
and  the  co-operation  which  must  ensue,  and  hence  bj'  pre- 
senting a  solid  wall  of  persuasive  argument  will  lead  to  the 
realisation  of  the  immensely  successful  future  which  will 
only  be  ours  if  we  earn  it ! 

The  Writer  "Believes"  in  Electric  Vehicles. 
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An  Employer's  View  of  Conditions  in  the 
Electricity  Supply  Industry. 


By    ALD.    -W.    WALKER. 


"  '"T^HE  ability  to  give  a  full  supply  to  all  consumers  for  tlie 
X  whole  of  the  time"  would  be  accepted  by  every  chief 
engineer,  board  of  directors  and  Electricity  Committee 
as  the  object  for  which  they  were  striving.  To  enable  them  to 
do  this  money  has  been  freely  spent  to  purchase  the  most 
efficient  plant,  to  provide  expensive  instruments  with  which  to 
record  anything  abnormal  in  the  running  of  such  jjlant,  and 
on  the  duplication  of  machines  and  mams  as  an  insurance 
against  failure.  Yet  events  during  the  last  few  years  have 
shown  that  there  are  still  some  in  control  of  supply 
undertakings  who  ignore  the  other  factor  which  is  equally 
necessary  to  obtain  the  result  for  which  they  are  striving.  If 
plant,  however  good,  is  to  run  efficiently  it  must  be  supervised 
and  operated  by  a  well-selected,  well-remunerated  and  con- 
tented staff  and  workpeople.  To  spend  lavishly  on  the  one 
and  starve  the  other  is  bad  policy. 

A  quotation  from   Berton    Braley's  verses — '"  The  Human 
Element  '" — explains  this  most  clearly  :■ — 

Motors,  dynamos  and  boilers  are  but  tools  to  .-lid  t)ic  toilers. 

They  are  genii  responsive  to  command  ; 
Though  their  might  grows  eyer  vaster,  man  is  still  their  lord    and 
master, 

And  it's  men  who  carry  out  what  you  have  planned. 
Is  there  any  greater  blunder  in  the  rmiverse,  I  wonder. 

Than  to  treat  this  human  force  with  knowledge  scant  ? 
Do  you  see  the  thing  I  mean  ? — It  is  man  above  machine. 

For  it's  men  who  give  the  value  to  your  ])lant. 

Electricity  Supply  and  the  Whitley  Repobt. 

Before  the  war  each  undertaking  made  its  own  terms  with 
its  own  groups  of  workers,  nay,  in  many  cases,  with  the 
individual  worker,  and  as  a  result  the  variations  between 
district  and  district,  and  even  between  undertakings  in  the 
same  district  were  very  marked. 

As  the  cost  of  living  went  up  demands  were  made  for  in- 
creased pay,  and  because  there  was  no  central  body  to  deal 
with  these  the  smaller  undertakings  which  paid  low  rates  were 
the  first  to  be  compelled  to  improve  the  remuneration  of  their 
workpeople.  It  was  evident  to  all  those  who  were  in  touch 
with  what  was  going  on  that  chaos  was  being  produced.  At 
one  place  higher  wages  would  be  conceded,  but  long  hours 
retained,  the  result  being  that  the  higher  wages  would  be  im- 
mediately demanded  from  those  undertakings  where  short 
hours  were  the  rule.  The  necessity  for  a  national  body  to 
settle  the  whole  question  became  imperative,  and  the  National 
Joint  Industrial  Council  for  the  Electricity  Supply  Industry 
was  instituted.  The  method  of  forming  that  body  was  in 
strict  accordance  with  the  recommendations  of  the  Whitley 
Report,  the  first  members  being  elected  by  the  existing 
Employers'  Associations  for  the  one  side,  and  by  the  Trades' 
Unions  for  the  other.  The  result  has  been  most  beneficial, 
and  to-day  there  are  few  people  in  the  industry  who  would  like 
to  revert  to  the  conditions  of  separate  bargaining,  with  all  the 
waste  of  time  and  with  all  the  inequalities  and  constant  state 
of  unrest,  which  were  the  inevitable  consequences. 

The  Organisation  of  Rates  of  Pay. 
The  fir.st  schedule  of  "  Rates  of  Pay  "  and  "  Conditions  of 
Employment  "  to  be  forwarded  to  the  N.  J.C.  were  those  of  No.  3 
North-West  District,  and  they  largely  served  as  a  model  for  the 
other  districts  The  outstanding  features  were  the  grouping 
of  undertakings  into  zones  according  to  their  size  and /or 
geographical  position,  and  the  clear  definition  of  the  duties 
and  the  rates  of  jjay  of  each  workman.  All  the  District 
Councils  have  now  completed  their  schedules,  and  are  engaged 
in  adjusting  anomalies  and  dealing  with  the  vari  nis  matters 
which  arise  from  time  to  time  in  connection  with  the  under- 
takinas  within  their  areas. 


As  one  who.se  lot  it  has  been  to  read  the  minutes  of  all 
the  District  Councils,  I  wish  to  pay  tribute  to  the  very  effi- 
cient way  in  which  they  have  done  their  work,  and  more  still 
to  the  feelings  of  confidence  and  goodwill  which  have  been 
created  between  the  two  sides  represented  on  the  Councils. 
I  do  not  jjretend  that  there  has  not  been  friction,  nor  that  .some 
representatives  (of  both  sides)  have  not  put  forward  extreme 
claims,  but  on  the  whole  the  general  common  sense  of  the 
members  has  prevailed  and  acceptable  results  have  been 
obtained. 

The  Work  of  the  National  Council. 

It  is  the  work  of  the  National  Coun  cil  to  go  completely  through 
the  minutes  of  the  proceedings  of  the  District  Councils,  and 
l^revent,  as  far  as  possible,  the  national  lines  of  settlement 
being  jeopardised  by  the  isolated  action  of  one  district  or 
undertaking. 

As  time  goes  on  the  machine  will  become  niore  efficient. 
During  the  first  year  the  work  was  overwhelming,  and  mis- 
takes were  made,  but  gradually  a  knowledge  of  the  esseritial 
things  has  been  obtained,  and  also  of  the  eft'ect  in  practice  of  the 
earlier  agreements,  and  these  will  prove  to  be  of  great  value 
jn  the  future. 

A  Debatable  Question. 

One  of  the  questions  which  is  still  much  debated  is  the 
position  within  the  industry  of  the  craftsmen,  such  as  fitters 
and  machine-men,  &c.,  who  are  members  of  the  A.S.E.,  ot 
other  trades  union,  and  whose  wages  it  has  been  decided  shall 
be  based  on  the  district  rates  as  agreed  between  the 
Engineers  Employers'  Federation  and  the  trades  unions  con- 
cerned. This  method  does,  of  course,  leave  the  settlement  of 
terms  for  these  men  with  bodies  outside  our  industry,  and  on 
which  it  has  no  direct  representation,  but,  on  the  other  hand, 
the  actual  percentage  of  such  men  emjiloyed  in  the  Electricity 
Supply  Industry  is  small,  and  it  is  much  better,  considering 
all  the  circumstances,  to  adopt  agreements  which  have  been 
come  to  for  and  on  behalf  of  the  great  bulk  of  that  class  of  men 
rather  than  attempt  a  separate  agreement  for  the  few. 

The  experience  of  the  last  few  j^ears  has  shown  that  the 
most  controversial  matters  can  be  amicably  discussed.  The 
regular  meeting  of  the  two  sides  round  a  table  enables  each  of 
them  to  know  the  difficulties  of  the  other,  and  to  learn  that  a 
case  whicli  appeared  to  be  perfect  when  only  one  point  of  view 
had  been  considered  requires  modification  when  the  objections 
have  been  heard. 

The  Disquieting  Feature. 

The  disquieting  feature  is  the  desire  of  the  officials  of  some 
district  branches  of  trades  unions  to  try  to  become  parties  to 
every  labour  dispute  within  their  area,  although  it  may  not  be 
even  remotely  connected  with  the  electricity  supjily  industry. 
The  fact  that  most  of  the  undertakings  are  puliHcly  owned  and 
are  supplving  a  public  necessity  does  not  appear  to  count  for 
anything.  It  has  often  been  said  that  the  unrest  of  labour,  the 
suspicion  of  motives,  the  desire  to  fight  whenever  possible,  to 
give  no  quarter,  to  keep  up  a  state  of  constant  warfare,  were 
the  results  of  the  capitalistic  system,  but  as  a  member  of  a  City 
Council  I  have  seen  little  difference  in  the  attitude  ado])tcd 
towards  the  services  which  are  publicly  owned  and  publicly 
controlled  and  those  which  are  under  private  ownershi]i  ; 
in  fact,  in  many  cases  the  former  appear  to  have  been  specially 
selected  for  attack.  I  have  closely  studied  this  attitude  of 
mind,  and  have  often  spoken  of  it  to  my  friends  who  are  labour 
representatives,  but  have  never  been  able  to  obtain  a  satisfac- 
tory explanation.  On  the  other  hand  there  have  been  a  few 
small  municipalities  which  have  given  an  enormous  amount 
of  trouble  owing  to  their  unwillingness  to  adopt  the  conditions 
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agreed  to  by  llie  District  C'oiiiui!  for  their  own  area  and  en- 
dorsed by  the  National  Joint  Council.  They  have  put  every 
])ossibIe  obstacle  in  tlie  way  of  smooth  working  and  luive 
compelled  the  Nationiil  Council  and  the  Jfinistry  of  Labour 
to  intervene. 

The  new  conditions  ananfied  for  tli(>  London  area  arc  a 
very  marked  step  forwaril.  I'liey  provide  for  an  automatic 
r-du'-tion  of  wages  for  a  fall  \n  the  cost  of  living  to  a  certain 
li^vel.aml  also  means  for  bringing  into  consideration  a  further 


reduction  if  and  when  the  co.st  of  living  falls  below  that  IcveL 
The  schedule  is  worth  close  study,  as  it  has  been  well  thrashed 
out,  and  has  been  accepted  l)y  both  sides  after,  in  the  case  of 
the  trades  unions,  a  ballot;  of  the  men  being  taken. 

If  agreements  such  as  the  above  are  carried  out  in  the  riglit 
.s])irit  of  mutual  confidence,  inter])reted  fairly  without  showing 
a  desire  to  strain  every  point  in  favour  of  one  side  or  the  other, 
the  hope  for  maintainingcontiiiuity  of  supply  and  continuity  of 
goodwill  and  good  conditions  arc  assured. 


The    Electricity    Supply    Industry — The 

Employee's   View. 


lly  .1.   r.    IIESLOP,  A.M.I. E.V. 

(President,  Electrical  Power  Engineers'  Association). 


CO.NIJll'KJXS  of  eiiiployment  and  rates  of  remuneration 
of  technical  stalls  in  the  electricity  supply  industry 
prior  to  the  outbreak  of  war  in  1914  were  admitted  to  be 
!iotoriously  bad  by  all  impartial  observers. 

This  state  of  affairs  was  not  ])eculiar  to  our  own  particular 
walk  in  life,  but  obtained  throughout  every  branch  of  engineer- 
ing industry.  Mental  labour,  in" common  with  manual  labour, 
•  was  regarded  simjily  as  a  commodity  to  be  purchased  at  a 
])rice.  Tlie  denumd  was  limited,  and  the  sup])ly  of  engineers — 
good,  liad  and  indift'ereut-  apparently  unlimited  and  uncon- 
trolled, with  the  inevitable  result  that  many  undertakings 
were  run  on  the  ))U])il  and  improver  system.  The  majority 
were  staffed  wdth  skilled  and  semi-skilled  engineers  in  receipt 
of  wages  considerably  less  than  were  paid  to  the  men  over 
whom  they  w'ere  supposed  to  have  control,  and  at  the  same 
time  the  engineer's  love  for  his  job  was  exploited  to  the 
fullest  extent.  It  is  true  he  had  security  of  tenure,  but  the 
same  may  be  claimed  for  the  gentleman  who  enjoys  penal 
servitude. 

Unsuccessful  Attempts  at  Organisatiox. 

Attempts  to  organise  staff  men  on  a  protective  basis  had 
met  with  scant  success,  due  in  no  small  measure  to  the  inherent 
objection  to  anything  that  .savoured  of  trade  unionism. 

The  outbreak  of  war  and  the  consequent  increase  in  economic 
pressure  was  undoubtedly  instrumental  in  bringing  about  a 
change  of  thought  and  outlook  amongst  staff  men  throughout 
the  country.  They  began  to  realise  for  the  first  time  that  the 
disabilities  under  which  they  laboured  could  only  be  improved 
by  co-oj)eration  and  collective  action.  Whilst  the  increase  in 
the  cost  of  living  was  being  met  to  a  certain  extent  by  increases 
in  wages  of  the  manual  workers,  tlirougli  the  action  of  their 
unions,  staff  men,  for  patriotic  reasons,  were  expected  to 
"  carry  on,"  and  in  doing  so  performed  yeoman  service  to  the 
comnumity. 

Applications  for  relief  were  either  curtly  refiised  or  resulted 
in  the  payment  of  meagre  bonuses,  in  no  way  commensurate 
with  the  liabilities  to  be  faced,  in  spite  of  the  fact  that  legisla- 
tion was  necessary  to  curt-ail  the  activities  of  the  proliteer. 
It  is  important  to  bear  in  mind  in  this  respect  that  love  of 
country  is  a  glorious  heritage  that  ought  to  be  shared  by 
master  as  well  as  by  nuxn. 

The  Foundations  ok  the  E.l'.E.A. 

During  this  ])eriod  the  foundations  were  being  well  and  truly 
laid  of  the  E.P.E.A.  and  kindred  organisations.  The  sjrowth 
and  development  of  these  bodies,  and  particularly  of  the 
former  Association,  was  phenomenal,  and  can  only  be  explained 
by  the  al)solute  necessity  for  .such  organisations  to  jtrotect 
the  interests  of  their  members.  Looked  upon  with  suspicion 
by  the  manual  workers"  unions  as  a  jwssible  tool  to  be  used  for 
their  ultinu\te  undoing  when  ])laccd  in  the  hands  of  the  em- 
ployers, the  E.P.E.A.  had  a  stremious  time  in  the  early  <lays. 
To  combat  this  erroneous  impression,  and  to  ])rove  to  the 
mamuU  workers  that  our  policy  was  notdiametricallyopposed 
to  their  own  was  no  light  task.     That  success  attended  our 


efforts  was  due  to  the  tact  and  foresight  of  the  Association 
pioneers  in  dealing  with  the  problem.  There  was  no  doubt 
in  the  minds  of  the  leaders  in  regard  to  the  policy  of  the  Asso- 
ciation; our  objective  was  clear — namely,  to  improv*  the 
conditions  and  status  of  staff  men,  and  to  i)romote  the  general 
advancement  of  efficiency  of  the  electricity  sup])ly  industry, 
aiul  our  policy  has  been  framed  with  this  object  in  view.  It 
was  certainly  never  the  intention  of  the  J'j.I'.E.A.  to  permit 
the  iiulustry  to  be  used  for  the  pur])ose  of  political  pro]iaganda  ; 
but,  at  the  same  time,  it  w-as  fully  recognised  that  the  Asso- 
ciation, occupying  a  key  position  in  a  key  industry,  was  destined 
to  play  an  important  part  in  the  promotion  of  industrial  peace. 

Opponents  of  the  Whitley  Councils. 
In  the  supply  industry,  emphjyers,  technical  and  administra- 
tive staffs,  and  manual  workers  are  fully  organised,  and  the 
system  of  Whitley  Councils  in  industry  w(udd  appear  to 
afford  adequate  means  for  dealing  with  the  many  problems 
which  face  us  and  press  for  solution  to-day.  As  far  as  the 
maimal  workers  are  concerned,  the  National  Industrial  Council 
is  in  being,  the  requisite  machinery  has  been  set  up  throughout 
the  country,  and  it  is  recognised  as  the  competent  body  to  deal 
with  these  matters.  A  National  Joint  Board  dealing  with  the 
technical  and  adnninstrative  staffs  has  been  in  existence  for 
some  considerable  time,  but  we  are  still  awaiting  the  formation 
of  District  Joint  Boards  in  numy  areas.  The  delay  in  forma- 
tion is  entirely  due  to  dissensions  in  regard  to  the  constitution 
of  the  national  body,  and  to  the  parochial  spirit  which  is  still 
])redominant  and  made  manifest  by  many  local  authorities. 
Cases  in  point  are  York,  Hammersmith  and  Wre-xham.  These 
authorities  have  signified  their  intention  to  take  no  further 
part  in  the  Whitley  Council  scheme.  Surely  the  day  is  far 
spent  when  this  spirit  should  be  allowed  to  prevail.  It  is 
imjiracticable  to  conduct  separate  negotiations  on  any 
particular  subject  with  individual  authorities  with  any  hope 
of  a  satisfactory  solution.  They  can  be  dealt  with  only  on  a 
national  basis,  with  the  requisite  machinery  necessary  for  the 
adjustment  of  local  requirements. 

Evading  Responsibilities. 

One  is  forced  to  the  conclusion  that  it  is  only  an  attempt 
to  evade  responsibilities  and  ignore  demands  long  overdue. 
The  desire  that  amicable  relations  should  prevail  between 
employers  and  employees  will  be  seriously  jeopardised  if  the 
national  aspect  of    the  case  is  clouded  by  local  prejudice. 

The  E.P.E..\.  is  insistent  ujjon  the  improvement  of  these 
relations  in  the  best  interests  of  the  industry,  and  if  the  Whitley 
(Jouncil  system  for  dealing  with  industrial  problems  breaks 
down,  the  responsibility  will  rest  with  the  employers. 

The  Question  of  Qualifications. 

Reference  has  been  made  to  the  status  and  qualifications 

of  engineers  entering  into-  the  industry.     The  status  of  the 

engineer  can  be  raised  only  by  making  the  profession  more 

exclusive — i.e.,  by  raising  the  standard  of  qualification  and  by 
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the  payment  of  adequate  remuneration  for  services  rendered. 
A  step  has  been  made  iu  the  latter  direction  in  the  agreement 
arrived  at  between  the  E.P.E.A.  and  the  employers  on  the 
National  Joint  Board.  The  question  of  qualifications  is 
receiving  the  careful  consideration  of  the  Association,  and  the 
active  co-operation  of  the  employer  and  the  Association  is 
essential  to  ensure  that  the  standard  determined  upon  will  be 
maintained.  A  big  advance  will  be  made  along  the  high  road 
to  greater  efficiency  by  mutual  agreement  that  only  fully  quali- 
fied engineers  will  be  emjjloyed  on  technical  stafis,  and  that 
these  qualifications  will  be  guaranteed  by  the  Association. 


The  organisation  of  the  industry  to-day  affords  a  unique 
opportunity  to  all  concerned  to  place  at  least  one  industrial 
house  in  order,  and  assure  it  against  industrial  turmoil.  If  the 
opportunity  is  unique,  great  is  the  responsibility  resting  upon 
the  shoulders  of  every  man,  and  he  who  would  shirk  this 
resjjonsibility  will  do  so  at  his  peril.  By  approaching  the 
problems  of  industrial  organisation  in  a  spirit  of  good  faith  and 
good  will  we  can  travel  a  long  way  towards  the  solution  of  them, 
and  contribute  our  quota  to  the  realisation  of  that  which  apjiears 
to  be  a  mirage  at  the  present  time — namely,  "  A  country  fit 
for  heroes  to  live  in." 


Politics,  Commerce  and  Engineering. 


By    LLEM'ELYN    B.    ATKINSON. 


AT  the  present  time  we  hear,  see  and  suffer  from  a  good 
many  of  the  eft'ects  of  what  is  called  industrial  unrest. 
This  unrest,  which  had  been  growing  before  the  war, 
and  has  been  aggravated  by  the  war,  is  caused  not  only  by  high 
prices,  but  by  a  disinclination  to  get  down  to  really  hard  work, 
and  in  a  good  deal  of  mental  irritation  for  which  it  is  difficult 
to  know  the  reason  and  as  difficult  to  suggest  a  cure.  And 
when  we  talk  of  unrest  we  are  inclined  to  think  that  this 
disease  has  only  got  its  tentacles  into  what  are  sometimes 
called  the  working  classes.  But  it  really  is  equally  evident  in 
other  classes,  among  whom  I  may  instance  many  electricity 
supply  engineers.  I  am  now  not  referring  to  those  engaged  in 
subordinate  technical  positions,  but  to  the  chiefs  of  the  under- 
takings, whether  that  undertaking  be  municipality  or  privately 
owned.  In  the  case  of  the  engineers  of  the  mimicijially  owned 
undertakings,  in  spite  of  the  fact  that  under  normal  conditions 
the  engineer  has  practically  a  permanent  position,  and  is  not 
primarily  concerned  with  making  a  profit,  two  conditions 
which  should  make  for  a  quiet  and  untroubled  life,  we  find, 
nevertheless,  that  discontent  is  undoubtedly  rife,  and  many 
chief  electrical  engineers  of  municipal  electricity  departments 
are  distinctly  unhappy.  This,  I  think,  may  be  largely  put 
down  to  the  fact  that  in  these  concerns  municiijal 
politics  are  a  factor  in  deciding  engineering  and  commercial 
questions.  It  is,  indeed,  a  case  of  votes  versus  engineer- 
ing. Municipal  politics  are  allowed  to  influence  the  policy 
of  the  undertaking,  and,  though  this  is  much  worse  in  some 
places  than  in  others,  it  is  always  a  great  trial  to  those  who 
have  been  brought  up  as  engineers. 

Electricity  Committees  and  Engineering. 

Electricity  committees  often  fail  to  look  upon  electrical 
matters  from  the  engineering  point  of  view  ;  they  are  not,  in 
fact,  sufficiently  in  sympathy  with  that  point  of  view,  and, 
with  the  usual  dread  of  the  expert,  are  inclined  to  under- 
valu'e  the  opinions  that  are  put  forward  by  their  technical 
advisers.  It  is  only  fair  to  add  that  in  some  cases  the  engineer 
is  too  inclined  to  consider  every  problem  purely  from  the 
technical  standpoint,  and  is  not  sufficiently  in  sj'mpathy  with 
the  more  general  point  of  view.  But  in  the  result  the  engineer 
struggles  with  the  situation  for  a  time,  then  becomes  apathetic, 
then  disajjpointed  and  dissatisfied. 

Having  diagnosed  the  case,  the  next  thing  to  do  is  to  try  and 
find  a  remedy.  This  is  the  more  difficult,  as  it  may  be  doubted 
whether  there  is  a  general  remedy.  One  thing,  however,  may 
be  Slid,  and  that  is  that  a  preliminary  training  in  diplomacy 
is  as  necessary  to  supply  engineers  at  to  those  engaged  in  any 
other  walk  of  life.  For  if  diplomacy  is  not  allowed  to  lubricate 
the  industrial  machine  the  result  is  chaos  and  fri.-tion.  Tact 
is  a  great  factor,  but  tact  is  born  with  a  man,  and,  if  not  born, 
will  probably  always  be  lacking.  Personality  is  a  good  thing, 
but  personality  carried  too  far  is  often  responsible  for  wrecking 
what  otherwise  would  be  an  efficient  and  hart  lonious  co- 
operation. The  engineer  must  learn  to  work  in  with  his 
chairman  and  committee,  and  fortunately  there  are  many  cases 


of  chairmen,  men  of  wide  sympathy,  willing  to  sujjport  their 
officials  when  the  latter  have  gained  their  confidence,  and  able 
to  carry  with  them  the  committees  over  which  they  preside. 
An  engineer  needs  jiarticularly  to  know  when  to  give  way  and 
when  to  be  stubborn  on  some  point  of  principle. 

The  Cause  op  Pessimism. 

The  cause  of  the  dispirited  state  of  mind  of  many  engineers 
of  company-owned  undertakings  is  rather  different.  The 
smaller  undertakings  are  having  a  ver.y  bad  time  from  causes 
well  understood,  and  naturally  the  poor  financial  results, 
aud  in  some  cases  actual  impending  disaster,  have  the  effect 
that  there  is  no  expansion,  no  feeling  of  good  results  achieved, 
and  again  a  feeling  that  the  business  is  and  has  been  one 
where  government  politics  rather  than  commerce  or  engineering 
are  the  factors  overruling  all. 

No  doubt  the  depression  and  irritation  to  which  I  have 
referred  is  increasing  from  the  fact  that  the  electrical  industry 
is  getting  older  and  the  men  in  it,  especially  those  at  the  top, 
are  also  getting  older,  and  are  beginning  to  feel  the  weight  of 
their  years  in  the  way  they  did  not  when  they  were  more 
youthful.  Some  of  them,  indeed,  have  gone  so  far  as  to  abandon 
hope  of  any  improvement,  which  in  itself  is  a  bad  thing.  Par- 
ticularly is  this  the  case  of  the  man  in  charge  of  a  small  under- 
taking, who  is  becoming  more  and  more  depressed,  and  who 
seems  to  lack,  or  to  have  lost,  the  efficiency  and  ability  either 
to  improve  his  present  position  or  to  get  anywhere  else. 

A  Remedy  Difficult. 

As  I  have  said,  it  is  very  difficult  to  suggest  a  remedy  for  the 
troubles,  but  to  some  extent  it  is  to  be  hoped  they  will  auto- 
matically decrease  as  the  importance  of  the  electricity  supply 
business  increases.  This  is  especially  the  case  in  smaller  towns, 
where  an  increase  in  the  use  of  electricity  will  cause  the  under- 
taking to  develop  into  more  of  a  business,  especially  as  elec- 
tricity becomes  less  of  a  mystery  and  more  of  a  thing  which 
everyone  can  understand.  At  present  the  head  of  an  elec- 
tricity undertaking  has  to  worry  about  too  many  things.  In 
future  he  will  mainly  have  to  do  with  selling  the  commodity. 
It  may,  in  fact,  be  said  that  in  the  future  the  commercial 
element  will  predominate,  as  in  these  cases  the  supply  will 
probably  be  purchased  in  bulk  from  outside,  and  distribution 
and  salesmanship  will  become  the  more  important  thing. 

Proper  early  training  would  also  help  to  improve  matters, 
and  the  training  of  engineers,  as  I  have  said  elsewhere,  should 
be  directed  to  prejiaring  them  for  a  commercial  as  well  as  for  a 
technical  life. 

As  an  antidote  to  the  condition  of  mental  depression,  I  can 
only  suggest  that  engineers  must  cultivate  enthusiasm  for  their 
craft.  Many  men  who  have  all  the  reasons  for  discouragement 
find  scope  in  a  certain  amount  of  experimental  work,  in  sup- 
porting the  work  and  meetings  of  the  Territorial  Centres  of  the 
Institution,  in  becoming  pioneers,  and  specialists  in  some  new 
line  of  development.  In  this  direction  lies  the  antidote,  if 
not  the  cure,  of  the  troubles  I  have  indicated. 
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Ball  Bearings  for  Electric  Motors. 


n>-    W.    !•".    IIIGUS. 

(Director,  Messrs.  Hipj;s  Bros.) 


AS  incntiumil  in  a  ivi'cul  issue  of  Tun  Klectrician,  there 
is  a  stnin^;i'  ])i-cjiulice  ufjainst  titling  ball  bcarinj^s  to 
electrical  niachii\es.  Most  of  this  exists  thro\igh  failures 
that  have  taken  place  with  machines  so  fitted.  A  few  notes 
on  the  ])ro8  and  eons  of  the  application  of  ball  and  roller 
bearinjis  fitted  to  electric  niotoi'S  up  to  about  CO  mm.  internal 
diameter  may  therefore  be  useful.  Ninety-nine  [ler  cent,  of  the 
breakdowns  have  been  foinid  to  be  due  to  one  of  the  following  three 
causes:  (1)  Bad  fitting;  (2)  dirt;  and  (3)  unsuitable  lubricant. 
With  regard  to  bad  fitting  tlieic  is  little  doubt  that  the  ball  bear- 
ing costs  inori^  in  the  first  place,  ami  is  more  expensive^  to  fit  than 
oil  ring  bearings,  as  the  limits  re(|uired  are  finer.  Hut  when  this 
is  pro|)erly  done  the  reliability  of  the  ball  bearing  is  worth  the 
extra  cost,  and  the  rcsidts  are  very  far  ahead  of  oil  ring  bearings, 
the  necessary  attention  after  the  machine  is  installed  being  jirao- 
tically  nil,  while  they  have  an  indefinite  life.  Ball  bearings  call  for 
accurate  workmanship  in  fitting;  the  inner  race  must  be  a  tight 
fit  on  the  shaft.  Various  makers  have  difTerent  ways  of  attaching 
the  iimer  race,  but  there  is  no  doubt  that  with  electric  motors  the 
eheaix'st  and  most  satisfactory  wa\'  is  to  nuike  the  race  a  sure  fit 
on  t  he  shaft .  This  calls  for  skilled  laboin-.  and  the  limits  required  are 
within  (l-(M)2r)  mm.,  the  shaft  should  be  left  ground  about  (>02.5  mm. 
larger  in  diameter  than  the  bore  of  the  bearing,  as  the  bore  varies 
within  limits  gwiranteed  by  the  leading  makers.  Kach  bearing  must 
be  fitted  on  to  its  own  sliaft,  with  a  U(jht  driving  fit.  This  will  not  be 
sufficient  to  crack  or  seriously  expand  the  inner  race,  while  it  will 
hold  sufficiently  tight.  The  outer  race  mu.'it  be  a  sliding  fit  in  the 
bearing  housing;  this  again  calls  for  ai'curate  workmanship,  and 
requires  scraping  in.  The  bearing  housing  should  be  from  0"l)2.')  to 
ll"07o  mm.  larger  in  diameter  than  the  outer  race. 

The  Elimin.^tion  of  End  Thru.st. 
.Jouinal  ball  bearings  must  not  be  called  upon  to  take  any  end 
thrust  whatever.  .Special  thrust  bearings  must  be  jjrovided  if  the 
motor  is  expected  to  have  an  end  tluust.  Provided  the  armature 
is  magnetically  central  with  the  field  system,  and  the  machine  is 
belt  driven,  there  is  no  end  thrust.  Having  fitted  the  bearing 
satisfactorily  on  the  motor,  it  is  surprising  the  carelessness  that  is 
exercised  when  erecting  ball  bearing  machines.  With  belt  drives 
little  damage  can  be  done  during  erection,  b\it  troulile  occm's  when 
the  machines  are  direct  coupled.  If  two  electrio  motors  are  fitted 
with  ball  bearings  and  direct  coupled,  they  can  be  bolted  ovit  of  line 
when  using  solid  couplings  to  an  extent  t  hat  the  shafts  can  be  broken 
off  with  a  few  hours  run,  yet  when  turning  by  hand  the  machines 
will  rotate  perfectly  freely.  This  is  unlikely  to  occur  with  plain 
bearing  machines,  as  the  bearings  would  sei/.e.  The  explanation  of 
this  freedom  of  rotation  is,  the  shafts  are  distorted  each  revolution, 
there  is  practically  uo  bearing  friction,  and  the  shafts  are  acting  as 


spiings.  It  is  a  \(  ry  hard  job  to  make  people  realise  the  damage 
that  can  bo  done  by  connecting  ball  bearing  machines  out  of  lino, 
and  this  causes  trouble  every  day.  The  bearings  are  blauu'd  for 
the  trouble  they  cause,  and  it  is  surprising  the  few  [x^ople  who  realise 
that  bad  erecting  is  responsible.  When  ball  bearings  machines  are 
direct  couple'd,  flexible  couplings  should  be  used. 

Dirt  and  Luuiiication. 

With  regard  to  dirt,  loo  much  care  cannot  l>e  exercised  after  the 
l)earing  has  been  unwrapped  luitil  it  is  fitted  in  its  housing  to  see 
that  it  is  free  from  dirt.  The  last  operation  of  most  bearing  manu- 
facturem  is  to  wash  them  mechanically  in  paraffin.'and  they  even 
consider  it  necessary  to  filter  tho  air,  or  take  other  precautions  to 
see  that  the  air  is  clean  before  it  goes  into  the  washing  department. 
If  such  precautions  are  necessary  when  the  bearing  is  finished,  it 
certainly  is  important  during  the  erection  that  dirt  and  grit  arc 
eliminated  as  far  as  possible.  J^irt  accoimts  for  quite  a  large  number 
of  failures.  All  castings  used  in  a  bearing  hoasing  mast  be  machined 
all  over  to  get  rid  of  the  sand. 

With  regard  to  unsuitabk^  lubricant,  graphite,  if  i)lacod  in  a  ball 
bearing,  in  the  course  of  a  few  months  will  roll  the  balls  into  all  sorts 
of  shapes,  and  the  bearing,  which  under  normal  conditions  will  give 
satisfactory  service,  will  collapse  at  an  early  date.  The  so-called 
motoi'  greases  that  are  on  the  market  very  often  contain  this  material, 
they  also  contain  a  great  deal  of  water,  which  are  two  of  the  enemies 
of  ball  bearings.  A  ball  bearing  docs  not  consume  grease.  Once 
the  bearing  housing  is  j)acked  it  will  la,st  at  least  12  months.  The 
most  suitable  lubricant  is  commercial  vaseline.  Packing  glands  are 
not  necessary  ;  the  outside  eaiw  should  be  about  005  mm.  larger  in 
diameter  than  t  he  shaft ,  and  t  he  lubricant  ii.  the  housing  will  prevent 
ordinary  dust  from  entering.  At  the  end  of  12  nuniths  the  bearing 
requires  washing  out  «ith  paraftin,  re-packing  with  vaseUne,  and  is 
then  good  for  another  12  months.  It  must  be  remembered  that  a 
ball  bearing  is  not  like  a  i)lain  bearing,  it  is  a  machine  in  itself,  and 
requires  treating  as  such.  It  is  no  ust;  exijccting  to  get  satisfactory 
results  from  ball  bearings  if  bad  lubricants  are  used,  and  unskilled 
workers  are  allowed  to  fit  tliem. 

I  have  fitted  luuidreds  of  thousands  of  these  bearings  on  to  electric 
motora  with  remarkably  good  results,  and  can  thorouglily  recommend 
thera,  both  from  the  user's  and  manufacturer's  point  of  view.  The 
advantages  gained  by  using  ball  bearings  over  oil  ring  bearings  may 
be  summarised  as  follows  : — (a)  slightly  increa.sed  efficiency  ;  (b)  re- 
duced overall  length  of  motor  ;  (c)  bearing  attention  practically  nil ; 
[d]  lubricant  consumed  practically  nil  ;  (e)  the  machine  can  be  fitted 
in  an  inverted  or  horizontal  position  without  any  alteration,  and 
(/)  oil  throwing  and  oil  creepage  is  avoided.  This  is  one  constant 
source  of  breakdowns  of  electric  motors,  and  in  itself  is  sufficient 
reason  why  ball  bearings  should  be  fitted  to  electric  motors. 


Heat  Economy  in  the  Boiler  House. 


By    KDWAKU    ING 

AT  most  works,  the  cost  of  the  fuel  required  for  firing  the  boilers 
is  undoubtedly  one  of  the  principal  items  in  the  total  annual 
expr-nditure.  Even  in  normal  times,  when  coal  can  be  pro- 
cured at  a  reasonable  figure,  the  anjiual  coal  bill  is  a  matter  of 
anxiety  to  the  maiuifacturer,  but  now-a-days,  when  fuel  is  so  costly, 
it  behoves  the  steam  user  to  do  everything  in  his  power  to  reduce  the 
coal  consumption.  For  instance,  a  firm  pos.scssing  four  or  five 
Lancashire  boilers,  each  .SO  ft.  by  8  ft.,  consmnes  p^r  week  about 
100  tons  of  coal.  Assuming  the  price  of  the  fuel  to  be  £2  per  ton, 
the  money  sp^nt  in  coal  alone  is  therefo/e  £200  p.T  week,  or  £10  000 
per  annum.  But  although  the  coal  bill  is  so  serious  an  item,  the 
great  majority  of  firms  are  burning  far  more  coal  than  they  should. 
For  the  average  efficiency  of  st<am  boilers  is  from  1.5  to  20  per  cent, 
less  than  it  should  be,  and  though  the  l):'st  modern  boilers,  when 
maintained  in  first-cla,ss  condition,  are  capable  of  attaining  an 
efficiency  of  80  p?r  cent.,  numerous  tests  carried  out  by  the  various 
Boiler  Insuranw  Companies  and  other  authorities  show  conclusively 
that  the  average  effit-ieney  is  between  (iO  and  (i.j  ])^r  cent.,  whilst 
many  boilers  have  an  efficiency  of  little  more  than  50  {)er  cent. 

Peasoss  For  Peduced  Ekficiency. 
The  question  naturally  arises,  '"  What   are  the   factors  respon- 
sible for  the  low  efficiencies  which  prevail  '>."    These  are  many  and 
of  a  widely  varying  nature,  but  the  principal  losses  are  usually  due 


UAM.    A.M.I-.Mech.K- 

to  one  or  the  other  of  the  following  causes  :  (a)  The  admission  of 
either  too  much  or  too  little  air  to  the  boiler  furnaces  ;  (6)  the 
resistance  offered  to  the  free  flow  of  heat  from  the  furnaces'  gases 
to  the  water  in  tho  boiler  ;  (c)  the  loss  of  heat  by  radiation  from 
the  hot  boiler.  ^ 

With  regard  to  item  (a)  the  losses  from  this  cause  were  far  more 
serious  at  one  time  than  they  now  are.  The  practice  of  having  the 
flue  gases  analysed  from  time  to  time,  with  a  view  to  determining 
the  percentage  of  t'O^  present  in  the  gases,  and  hence  judging 
whether  too  nuich  or  too  little  air  is  being  suppfied  for  the  com- 
bustion of  the  fuel,  has  clone  a  great  deal  towards  improving  boiler 
efliciencies,  and  no  steam  user  who  installs  a  COj  Recorder  need 
suffer  loss  of  fuel  through  improjier  methods  of  firing  or  regulating 
the  draught.  Similarly,  with  regard  to  item  (c),  the  heat  losses  from 
radiation  are  not  nearly  so  great  now  as  formerly,  st<'am  users  having 
realised  that,  by  efficiently  covering  their  boilers  with  some  good  non- 
conducting material,  the  lo.sscs  occuring  fron\  this  cause  may  be 
reduced  to  the  minimum. 

Resistanck  to  Heat  Flow. 

Item  (6)  is  the  one  which  conc(>rns  us  most  in  the  jircsent  article. 
In  all  eases,  v^erj'  considerable  resistance  is  offered  to  the  flow  of 
heat  through  the  jilates. 

At  one  time  it  was  generally  beUeved  that  the  nature  of  the  material 
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of  which  the  plates  were  constructed,  and  their  thickness,  were  the 
two  factors  which  determined  the  efficiency  of  the  heat  transmission, 
but  exp?rience  has  shown  that  these  are  factors  of  practically  no 
importance  in  comparison  with  other  factors  such  as  a  very  thin 
layer  of  scale  on  the  water  side  or  of  soot  on  the  fire  side  of  the  plates, 
which  will  have  a  far  more  serious  effect  in  impeding  the  heat  flow 
than  any  clean  metal  plate  of  great  thickness.  Even  with  clean 
plates  the  quantity  of  heat  actually  transmitted  under  working 
conditions,  has  b^en  shown  to  be  extremely  small,  and  the  reason 
for  this  is  that  a  stationary  film  of  water  on  the  water  side  and  of  gas 
on  the  fire  side  of  the  plates  has  an  enormous  effect  in  preventing 
the  flow  of  heat  through  the  plates. 

Exp?riraent  has  proved  that  if  the  gas  film  coidd  be  removed, 
the  heat  transmission,  and  consequently  th'e  boiler  efficiency, 
would  be  greatly  increased,  but  in  order  to  remove  the  film,  it  is 
necessary  to  force  the  gases  over  the  plates  at  high  velocity,  and 
to  do  this,  a  powerful  fan  is  required,  which  consumes  a  large 
quantity  of  steam.  The  late  Prof.  Nicolson,  of  Manchester,  designed 
a  modified  form  of  Cornish  boiler,  in  which  a  powerful  fan  was  em- 
ployed for  propelling  the  gases  at  high  sjjeed  over  the  heating 
svu'faces.  The  boiler  efficiency  was  imusually  high,  but  owing 
to  the  large  quantity  of  steam  consumed  by  the  fan,  the  actual  gain 
was  practically  nil.  Tliere  can,  however,  b?  no  question  that  if  a 
bailer  could  be  designed  in  which  the  gases  could  be  made  to  flow 
rapidly  over  the  plates,  without  necessitating  some  device  which 
itself  absorbed  considerable  power,  boiler  efficiencies  would  be  much 
highjr  and  coal  b'Us  much  lower  then  they  actually  are.  At 
present,  this  problem  remains  misolved,  and  steam  users  must 
submit  to  the  losses  incurred  by  the  pre.sence  of  stationary  films 
of  gas  on  the  heating  surfaces  of  their  boilers. 

Loss  OP  Efficiency  due  to  Scale. 

There  is,  however,  one  very  common  and  coirsiderable  source  of 
loss  which  can  be  overcome,  and  that  is  the  loss  due  to  the  presence 
of  accumulations  of  scale  on  the  plates.  Large  numbsrs  of  boilers 
are  constantly  worked  with  their  plates  coated  over  with  layers  of 
scale  of  varying  thickness,  and  although  steam  users  are  alive  to  the 
fact  that  they  are  incurring  heavier  coal  bills  on  this  account,  they 
refuse  to  have  their  boilers  scaled  until  the  last  possible  moment. 
Many  steam  users  do  not  appear  to  realise  that  scale  not  only  gives 
rise  to  needlessly  heavy  coal  bills,  but  also  to  increased  wear  and 
tear  of  the  boilers. 

Jlost  forms  of  scale  are  bad  conductors  of  heat,  and  when  present 
in  any  considerable  thiclcncss,  interfere  with  the  heat  flow  to  such 
an  extent  that  the  plates  become  overheated.  This  means  increased 
expansive  movements  and  greater  straining  throughout  the  boiler, 
and,  in  severe  cases,  the  overheating  may  lead  to  leakage  of  the 
riveted  joints,  distortion  and  fractures.  It  is,  therefore,  of  the 
utmost  importance  that  all  boiler  plates  should  be  kept  clean  of 
scale  as  far  as  possible. 

Some  Striking  Statistics. 
Various  figures  may  be  quoted  to  show  the  losses  which  occur  from 
the  presence  of  scale  on  boiler  plates.     Hutton,  for  example,  states 


that  the  losses  due  to  layers  of  scale  hi  in.,  Jin.  and  Jin.  thick  are 
respectively  9,  18  and  38  psr  cent.,  but  such  figures  are  not  to  be 
relied  upon.  It  is  a  fact  that  considerable  thicknesses  of  some  forms 
of  scale  have  little  effect  in  impeding  the  heat  flow,  whilst  thin  layers 
of  other  forms  of  scale  produce  a  very  serious  effect,  but  in  the 
generality  of  cases,  scale  is  responsible  for  serious  losses,  whilst  it 
increases  the  wear  and  tear  of  the  boilers,  and  further,  may  conceal 
important  defects. 

In  the  case  of  water-tube  boilers,  the  effects  of  scale  are  probably 
even  more  serious  than  with  large  cylindrical  boilers.  The  bulk  of 
the  work  of  the  evaporation  in  a  water-tube  boiler  is  performed  in 
a  large  number  of  tubes  of  small  diameter,  and  the  formation  of  only 
a  very  thin  layer  of  scale  inside  the  tubes  will  generally  lead  to  a 
serious  falUng  off  in  the  efficiency.  Any  appreciable  quantity  of 
scale  in  the  tubes  is  liable  to  lead  to  overheating,  bulging,  distortion 
and  rupture,  and  hence,  it  is  of  vital  importance  that  the  tubes 
should  1).^  kept  well  cleaned  of  scale.  It  must  be  remembered  that 
the  rate  of  evaporation  in  a  water-tube  boiler  is  extremely  high,  so 
that  any  scale-forming  matter  in  solution  is  liable  to  be  deposited 
very  rapidly.  Owing  to  the  serious  consequences  which  may  arise 
from  accura\ilation3  of  scale  in  these  boilers  the  insurance  companies 
generally  advise  that  thorough  cleaning  should  be  resorted  to  after 
about  1  000  or  1  200  hours  working,  even  with  the  best  waters,  and 
much  more  frequently  with  waters  of  indifferent  quahty. 

The  ordinary  methods  of  removing  scale  from  boilers  are  laborious 
and  costly.  With  water-tub?  boilers  the  removal  presents  much 
greater  difficulty,  owing  to  the  inaccessibiUty  of  the  tubes,  and  in 
such  cases  the  adoption  of  some  special  power-driven  tool  becomes 
an  ab-solute  necessity.  Several  such  tools,  some  driven  by  water 
and  others  by  compressed  air,  are  now  on  the  market.  One  of  the 
latter  kind,  of  a  most  interesting  design,  has  quite  recently  come 
under  my  notice.  This  is  known  as  the  "  Skatoskalo,"  and  is  made 
in  two  patterns,  one  especially  adapted  for  the  scaling  of  Lancashire, 
Cornish,  marine,  loco-type  and  vertical  boilers  and  the  drums  of 
water-tube  boilers,  and  the  other  for  all  water-tube  boilers. 

The  ■'  Skatoskalo  "  Tool. 

The  principle  of  action  of  tliis  tool  is  simple.  A  piston  is  made  to 
deliver  blows  at  a  very  high  rate,  from  8  000  to  12  000  per  minute, 
and  these  blows  being  transmitted  to  the  encrusted  ])late,  set  the 
plate  in  a  state  of  intense  vibration,  which  causes  the  scale  to  fall 
away.  The  tool  requires  about  18  cubic  ft.  of  air  per  minute  at  a 
pressure  of  from  60  lb.  to  801b.  p?r  square  inch.  Since  there  are 
no  valves  to  get  out  of  order,  and  no  cutters  to  break  and  give  trouble, 
the  tool  is  one  which  will  no  doubt  app?al  strongly  to  steam  users, 
particularly  those  who  are  not  fortunate  in  having  a  good  water 
available  for  boiler-feed  purposes. 

There  are,  of  course,  other  causes  responsible  for  heavy  coal  bills, 
in  addition  to  those  above-mentioned,  such  as  leakage  of  steam  from 
the  jimction  valve,  frequent  and  unnecessary  blowing  off  of  the 
safety  valve,  irregular  feeding,  priming,  &c.,  but  the  losses  arising 
from  these  are,  generally  speaking,  slight  in  comparison  with  those 
from  the  causes  we  have  consid3red,  and  can  be  avoided  if  ordinary 
care  is  taken,  so  that  we  need  not  do  more  than  mention  them. 


Miiltispeed  Induction  Motors  for  Power-station 

Auxiliaries. 


IT  has  been  suggested  that  a  short  article  pointing  -out  the 
advantages  of  tlie  use  of  the  ])ole-changing  type  of  induction 
motor  for  alternating-current  power  stations  as  built  under 
Creedy's  patents  by  Messrs.  F.  &  A.  Paekinson,  Ltd.,  Guiseley, 
would  be  of  interest  to  readers  of  The  Electkician,  especially  as 
a  considerable  number  of  tliese  machines  are  now  in  use  for  various 
purposes  in  connection  with  power-station  work,  including  the 
operation  of  stoker  motors,  ash-handling  plant,  various  fan  appli- 
cation and  all  apparatus  in  fact  which  is  required  to  vary  its  speed 
according  to  the  load  on  the  station. 

The  most  modern  type  of  multispeed  induction  motor  is  equipped 
with  a  simple  drum  controller  having  twenty-one  fingers  and  can 
be  made  interchangeable  with  nearly  any  single-speed  motor  of  the 
same  horse-power.  It  is  usually  built  to  be  capable  of  gi\ing  three 
to  four  speeds,  such  speeds  as  1  000,  750  and  500  or  1  000,  750,  500 
and  .375  revs,  per  min.  being  usually  chosen.  The  easy  change  of 
speed  in  accordance  with  the  demand  on  the  boilers  is  a  feature 
much  appreciated  by  users  of  this  apparatus.  In  accordance  with 
the  usual  practice  one  motor  operates  each  bank  of  boilers,  and  as 
the  load  increases,  by  a  mere  movement  of  the  controller  handle, 
the  chain  grate  can  be  increased  in  speed,  or  when  the  load  decreases 
may  be  correspondingly  reduced.     This  type  of  apparatus  is  fitted 


with  slip  rings,  but  in  certain  cases  where  motors  are  required  to 
operate  in  very  dirty  situations  a  macliine  ha\nng  a  short-circuited 
type  of  rotor  is  called  for.  This  involves  a  shght  change  of  design, 
involving  the  use  of  a  small  auto-transformer  and  somewhat  more 
elaborate  switchgear,  such  as  is  used  with  the  larger  motors. 

Multispeed  JIotors  and  Forced  Draught. 
Other  applications  in  the  central  station  where  these  motors  are 
of  service  are  in  connection  with  forced  and  induced  draught  fans. 
For  such  purposes  motors  of  much  greater  horse-power  and  variable 
speed  are  required  to  deal  with  variations  of  load  on  the  steam- 
raising  plant.  The  usual  plan  is  to  make  use  of  ordinary  resistance 
control  on  the  induction  motors  driving  the  fans,  a  process  which 
apart  from  its  initial  costhness  and  waste  of  power,  owing  to  the 
immense  bulk  and  elaboration  of  the  continuously  rated  resistances, 
gives  constant  trouble  owing  to  these  resistances  becoming  overheated 
and  requiring  replacement.  Here  again  two  types  of  motor  are 
available,  one  a  machine  with  shp-rings  and  a  very  simple  drum- 
type  controller  which  enables  three  or  foirr  speeds  to  be  obtained 
as  before  described.  For  a  great  many  purposes  this  t j'pe  of  machine 
is,  it  is  claimed,  the  most  suitable,  as  it  contains  practically  the  same 
parts  as  the  old  resistance  control  motor,  namely,  a  slip-ring  type 
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induction  motor  and  a  small  dniin  or  <i(lui  ty])c  of  oontidlUr,  but 
minus  tli<-  (ilijoetionablc  continviously-ratcd  resistanoos. 

A  XkW  a  ['PLICATION  OP  Sqi'iurel-caok  AFotors. 

On  tho  othov  hanil.  <if  course,  only  a  limited  number  of  (ixeil  speeds 
not  above  four  can  be  used.  Where  the  above  type  of  machine  is 
not  satisfactory  another  type  is  available,  in  which  a  machine  which 
permits  of  the  use  of  a  squirrel-cage  rotor  for  fan  driving  (a  tyjx' 
of  winding  never  previously  employed  satisfactorily)  is  combined 
with  a  typi-  of  control  devoid  of  resistances  and  therefore  generating 
no  heat  in  the  process  of  operation.  This  control  consists  merely  of  a 
small  autd. transformer,  which  changes  the  nmnber  of  phases  of  the 
supply,  and  of  a  controller  consisting  of  three  to  live  switches  mounted 
on  a  slati'  panel  u  liich  can  be  opened  and  closed  in  prop?r  sequence 
by  a  suitable  mechairism  to  give  the  necessary  speed  changes. 

The  number  of  switches  required  depends  of  course  upon  the 
numlxM-  of  .si)oeds.  With  tiw  switches  as  many  as  six  speeds  can 
be  obtained,  antl  the  method  of  control  adopted  is  such  that  the 
motor  is  not  conlined  to  fixed  ratios  of  sp?ed,  b\it  practically  any 
six  sjx'cds  corresponding  to  definite  pole  numbers  lying  within  a 
speed  range  of  three  to  one  can  bo  obtained.  If  fewer  than  six 
speeds  are  required  a  smaller  number  of  switches  can  be  used.  As 
pointed  out  above,  when  a  small  motor  is  required  for  any  reason  to 
have  a  squirrel-cage  rotor  or  to  have  a  greater  nmulier  of  speeds 
than  four  this  type  of  control  is  often  adopted,  in  sjiite  of  the  slight 
added  expense  as  compared  with  the  drum-type  controller. 

Hioii  Efficiencies. 
All  the  above  motors  are,  wc  understand,  characterised  by  a  very 
liigh  eflicicncy  at  all  s])eeds,  the  drop  in  cflieiency  from  the    highest 


sjieed  to  the  lovrcst  speed  being  not  more  than  .'>  pr-r  cent,  in  machines 
of  considerable  size  or  10  p(>r  cent,  in  th(^  small  sizes.  Non(^  of  these 
motors,  it  may  be  pointed  out,  cin])loy  any  apparatus  such  as 
resistances  involving  continuous  dissipation  of  power  when  they  are 
running  on  reduced  speeds.  .\n()thcr  advantage  which  users  appre- 
ciate very  highly  is  the  constaiU'y  of  speed  which  these  motors  show 
as  conri)ared  with  motors  whose  speed  is  reduced  by  resistance 
control.  In  the  latter  case,  of  course,  slight  variations  of  load 
corresponding  to  any  given  spoed  produce  exaggerated  variations 
of  speed,  and  consequently  a  controller  notch  which  corresponded 
to  a  given  sj)-,'ed  yesterday  may  correspond  to  an  entirely  difTerent 
speed  to-day,  owing  to  a  slight  change  of  conditii>ns  in  th"  interval. 
In  certain  cases  this  charact<'ristic  of  the  resistance-control  motor 
has  been  known  to  give  rise  to  veiy  serious  trouble.  In  the  multi- 
speed  motor,  of  course,  speed  depends  only  on  the  frequency  and  is 
practically  constant,  indcjx'ndent  of  the  load,  for  each  setting  of  the 
controller,  the  slip  Ix^ing  only  that  of  a  normal  induction  motor.  By 
the  use  of  this  typ--  of  machine  the  diflieulty  in  ol)taining  adequate 
starting  torque  with  moderate  cinrcnt  in  the  squirrel-cage  induction 
motor  has  been  coinjtlctely  overcome. 

[t  would  be  out  of  place  here  to  discu.ss  how  and  why  this  r  'suit 
is  obtainetl,  but  I'cference  may  b?  matle  to  a  Pa]K-r  recently  read  by 
Mr.  F.  ('reedy  before  the  Institution  of  Mining  Electrical  Engineers, 
where  this  matter  is  fully  discussed.*  It  will  be  suflieicnt  to  say 
here  that  squirrel-cage  motors  of  this  ty])e  havinir  a  three  to  one  sjx-ed 
range  can  be  made  to  start  with  full-load  torque  with  not  more  than 
twice  full-load  current,  or  when  even  better  starting  characteristits 
are  required  can  be  made  of  the  ordinar  j'  slip-ring  tj'pc  with  resistance 
starting  at  one  or  more  speeds. 


The  "Invincible"  Wet  Air  Filter. 


WITH  the  present  necessity  of  using  to  the  best  possible  advan- 
tage the  materials  at  our  disposal,  ventilation  tecomes  essen- 
tial to  the  op.>ration  of  turbo-generators,  and  a  supply  of  air  of  the 
right  kind  is  obviously  equally  vital.  To  obtain  a  supply  of  air 
for  this  purpose  is  not,  however,  simply  a  question  of  installing  fans, 
as  those  who  live  in  the  neighbourhood  of  laj-ge  towns  or  manu- 
facturing districts    are   painfully   aware    that    the    dirt    in    the 


1"I0.    1. — ClEXERAI.   \IEW  OF   THE    "  IxvIXCIBLE"    FILTER. 

atmosphere  amounts  to  several  tons  par  acre  in  the  course  of  a  year. 
To  drive  or  draw  ordinary  air  from  the  windings  of  an 
alternator  hour  by  lioiu-  would  soon  result  in  the  small  interstices 
becoming  choked  uj)  and  local  heating  with  all  its  attendant  troubles 
arising.     These  difficulties  can  be  got  over  by  the  use  of  some  kind 


of  filter,  and  recent  exp.n-ience  has  shown  that  the  so-called  wet  filter 
possesses  many  advantages.  A  nuinlx^r  of  these  filters  are  no  a'  on 
the  market,  and  among  the  most  interesting  is  that  known  as  the 
"  Invincible,"  which  is  made  by  Messrs.  William  Grice  &  Sons, 
Ltd.,  of  Birmingham,  and  which  we  describe  below. 

Tliis  filter,  it  is  claimed,  thoroughly  washes  the  air,  removes  all 
particles  of  dust  and  solid  matter,  and  delivers  it  to  the  generator 


Free  Moisture 
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Flo.  2. — Section.ax,  Elevation  o?  Patent  "  Invincible  "  Wet  Air 
Filter,  showdto  Bend  with  Special  Euminatob  Plates. 

clean,  humid  and  at  a  considerably  lower  temperature  than  the 
atmosphere  Fig.  1  shows  one  of  tlie  latest  type  '"  Invincible  '' 
filters  ready  for  installing,  and  attention  may  be  called  to  the 
general  symmetry  of  design  and  pleasing  harmony  of  the  whole 
machine.  This  maybe  a  small  point,  but  in  engineering  design  even 
small  points  are  w-orth  notice. 

*  See  The  Electrician,  Vol.  cxxxvi.,  p.  378. 
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The  illustration  represents  a  machine  suitable  for  doahng  with 
23  000  cub.  ft.  of  air  per  min.  Seven  sizes  of  filters  are  built,  cover- 
ing a  wide  range.  For  very  large  requirements  it  has  been  found 
advisable  to  install  twin  sets  which,  while  saving  the  transport 
diflSculties  attendant  on  a  very  large  machine,  has  the  obvious 
advantage  that  one  machine  can  be  cleaned  while  the  other  is  still 
riuming. 

The  Internal  Arr.vngements. 

Fig.  2  is  a  section  showing  the  internal  aiTangement  of  the 
machine.  The  method  of  cleaasing  the  air  is  extremely  simple, 
and  there  are  no  complicated  parts  to  get  out  of  order  or  become 
choked  with  dirt  if  reasonable  attention  and  care  is  exercised. 
Unfiltered  air  passes  into  the  base  of  the  machine  through  openings 
which,  to  prevent  splashing  and  the  passing  of  pap?r  and  other  large 
foreign  matter,  are  fitted  with  steel  covers,  the  upper  faces  of  which 
are  constructed  of  expanded  metal.  The  air  then  passes  upwards 
through  a  large  number  of  thin  galvanised  steel  plates  aiTanged  to 
stand  vertically  and  to  form  a  complete  circle.  These  plates  are 
b?nt  to  the  form  of  a  true  involute,  thus  enabling  them  to  be  equi- 
distant at  all  points.  They  are  kept  the  correct  distance  apart  by 
a  series  of  small  projections  punched  out  of  the  plates  themselves. 
The  plates  are  kept  continually  wet  by  spray  arms,  which  revolve 
slowly  over  the  upper  edges  and  discharge  water  through  a  series 
of  holes.  The  water  running  down  the  ulates  serves  the  double 
purpose  of  maintaining  a  film  of  water  on  the  plates  and  washes 
down  the  dirt,  which  is  de2]0sited  on  them  from  the  air.  The  total 
area  of  the  plates  is  very  great,  and  the  air  being  spht  up  into  thin 
sheets  leaves  every  particle  of  dirt  on  the  wet  surfaces  in  passing 
through.  The  action  is  similar  to  that  of  a  fish's  "  gills,"  which  are 
a  perfect  natural  filter.  Every  cubic  foot  of  air,  we  are  informed, 
comes  into  contact  with  about  200  sq.ft.  of  filtering  surface.  This 
accoimts  for  the  exceptional  cleansing  quahties  of  the  machines, 
and  also  for  the  big  reduction  in  temperature  which  takes  place. 
After  passing  through  the  filtering  element  the  aii-  is  drawn  over  a 
system  of  vertical  eliminator  plates,  wliich  prevent  any  drops  of  free 
moisture  which  may  be  fitted  with  the  air  from  the  filtering  plates 
passing  over  into  the  ducting,  and  at  the  same  time  removes  any  stray 
particles  of  wetted  dirt  which  may  stiU  be  mixed  with  the  air. 

Efficiency  Expeedients. 
With  a  view  to  testing  the  efficiency  of  the  eUminator  plates  as  a 
prevention  to  the  passage  of  free  moisture,  some  interesting  experi- 
ments have  recently  been  conducted.  In  one  case  a  filter  designed 
to  deal  with  about  16  000  cub.  ft.  of  air  per  minute  was  loaded  up  to 
21  000  ft.,  with  the  result  that  a  considerable  amount  of  water  was 
lifted  off  the  filtering  plates  and  precipitated  against  the  eliminator 
plates.     The  amoimt  of  water  drained  out  of  the  trough  in  which  the 


Fig.  3. — An  Impeller  Pump  for  Use  with  the  "  Invincible  ' 
Air  Filter. 
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eUminator  plates  stand  was  carefully  measured  and  found  to  be  as 
much  as  one  pint  per  minute.  The  side  of  the  plates  remote  from  the 
filter  were  quite  dry,  and  after  running  for  some  hoi.rs  no  trace  of 
free  moisture  had  found  its  way  into  the  ducting. 

General  Construction. 
The  general  construction  and  details  of  these  filters  is  of  interest. 
The  machine  consists  of  a  strongly  constructed  cast  iron  crcular  tank, 
on  which  all  the  working  parts  are  mounted.  The  filter  ng  plates  are 
carried  on  a  galvanised  drum  which  is  mounted  on  the  circular  tank 
or  base.  In  the  centre  of  the  tank  is  a  vertical  hoUow  bronze  spindle, 
to  the  upper  end  of  which  are  fitted  hollow  arms  for  spraying  the 


water  on  the  filter  plates.  The  hoUow  spindle  is  made  to  revolve 
slowly  to  maintain  an  even  distribution  all  over  the  filtering  element. 
The  power  required  for  driving  the  filter  can  be  supplied  by  means 
of  a  belt,  if  required,but  usually  a  small  motor  is  fitted  having  a  brake 
horse  power  of  from  1  to  IJ  according  to  the  size  of  the  filter,  running 
at  a  speed  of  about   1  000  revs,  per  min. 

The  arrangement  is  clearly  shown  in  Fig.  1.  It  will  be  noted  that 
the  motor  is  coupled  direct  through  a  worm  reduction  gear  on  to 
the  centrifugal  pump,  which  is  arranged  to  circulate  the  water 
through  the  filter.  The  pump  draw.s  from  the  base  of  the  machine, 
and  the  end  of  the  suction  pip?  is  fitted  with  a  suction  box  provided 


Fig.  4. — Gearing  Used  in  DRmxo  the  "  Invtnoible  "  Filter. 

with  a  gauze  strainer,  which  can  readily  be  removed  for  cleaning 
without  stopping  the  filter.  The  dehvery  is  conveyed  to  the  bottom 
of  the  bracket  which  carries  the  vertical  spindle,  the  water  passing 
through  this  to  the  spray  arms. 

The  pumps  are  the  result  of  careful  study  of  the  special  require- 
ments. A  pump  of  the  latest  type  is  shown  in  Fig.  3.  The  impeller 
and  spindle  are  of  phosphor  bronze  cast  in  one  piece.  Very  httle 
power  is  required  to  drive  these  pumps  and  an  ample  supply  of 
water  is  obtained.  No  priming  is  required,  as  the  level  of  the 
pump  is  b?low  the  water  level  in  the  base  of  the  machine. 

Every  filter  is  run  at  the  works  at  the  correct  motor  speed,  and 
the  pump  is  adjusted  to  supply  water  at  a  pressure  of  about  2  lbs. 
per  sq.  inch,  A  plate  is  fixed  above  the  gauge  stating  the  correct 
working  pressure.  If  the  pressure  tends  to  increase  H  is  an  indica- 
tion that  the  spray  arms  are  becoming  choked  up  and  must  be 
cleaned,  which  is  easily  done  by  remo^^ng  the  covers. 

The  reduction  gear  used  with  this  apparatus  is  worthy  of  notice, 
for  it  has  received  very  special  attention  by  the  makers.  Great 
care  has  been  taken  to  prevent  any  oil  leaking  out  of  the  case 
without  unduly  increasing  the  friction.  The  gear  is  shown  in  detail 
in  Fig.  4.  The  reduction  through  the  worm  gear  is  40  to  1.  The 
slow  motion  is  transmitted  by  means  of  a  pinion  keyed  on  the  worm- 
wheel  shaft  which  meshes  with  a  spur  wheel  ;  a  horizontal  spindle 
passes  to  the  centre  of  the  macliine  and  drives  the  central  spindle 
by  bronze  bevel  wheels. 

The  Ijiportance  of  Pko? er  Lubrication. 

The  question  of  lubrication  in  a  machine  which  is  required  to  run 
continually  is  of  very  vital  importance,  and  in  the  case  of  the 
"  Invmcible  "  Fdter  has  been  dealt  with  very  thoroughly.  To 
prevent  the  possibil-ty  of  oil  finding  its  way  into  the  filtering  water 
and  coming  into  contact  with  the  air,  no  form  of  lubricant  is  used 
inside  the  machines  except  Avater.  The  three  internal  bearings  and 
thrust  block  which  carry  the  weight  of  the  spindle  are  of  lignum 
vit«  and  are  lubricated  by  water  splash  onlj'.  The  pumps  and 
reduction  gears  are  ring  oiling  and  the  reduction  gear  rmis  in  an 
oil  bath.  A  ball  valve  is  fitted  to  the  base  of  the  filter  to  maintain 
the  correct  water  level.  This  must  be  connected  to  any  available 
clean  water  supply.  There  is  no  loss  of  water  except  that  due  to 
evaporation,  which  varies  with  atmospheric  conditions. 

A  commendable  feature  is  that  no  special  foundation  is  required 
for  these  filters  and  there  arc  no  foundation  bolts  used,  a  solid  level 
surface  only  being  required.     The  amount  of  attention  required  is 
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thus  reduced  to  a  luiiiinuiin.  The  action  is  entirely  automatic 
in  every  res|>ect.  As  the  inachiaes  arc  installed  to  remove  dirt  from 
the  air,  obviously  it  is  necessary  from  time  to  time  to  flush  out  the 
base  of  tlie  machine  and  to  see  that  otiier  parts  are  reasonalily  clean, 
the  frequency  of  this  depending  in  a  great  measure  upon  the  district 
in  which  the  machine  is  working.  Apart  from  this,  no  attention  is 
required. 

Some  Practical  Tests. 
Testing  filtering  plants  with  a  view  to  ascertaining  the  amount  of 
dirt  removed  from  the  atmosjAere  is  a  very  absorbing  studj',  but 
unfortunately  in  practice  is  attended  with  many  difficulties.  Arrange- 
ments can  be  made  whereby  a  known  quantity  of  filtered  and  un- 
filterod   air   can  be  drawn  througli  small   filters   of   cotton   wool. 


which  are  afterwards  weighed,  the  difference  in  weight  of  the  two 
samples  representing  the  weight  of  the  dirt  removed  by  the  filter. 
I'he  scales  necessary  to  ascertain  correctly  these  small  differences 
in  weight  must  be  extremely  sensitive  and  arc  very  seldom  ob- 
tainable. 

A  practical  way  of  ascertaining  if  efficient  filtering  is  taking 
place  is  to  draw  a  luiown  quantity  of  air  through  a  small  filter  com- 
posed of  a  single  sheet  of  white  blotting  paper  clamped  so  as  to 
leave  a  small  circle  about  3/16  in.  diameter  througli  which  the  air 
passes.  If  the  filter  is  efiicient  the  filt<'red  air  will  not  discolour 
the  pap^r,  while  unfiltered  air  will  usually  produce  a  black  disc. 
Many  "Invincible"  filters  have  been  tested  in  this  way  with 
cxcdlent  results. 


The  Pneumatic  Handling  of  Coal. 
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IT  is  now  nearly  thirty  years  since  a  pneumatic  plant  for  the 
discharge  of  grain  cargoes  was  first  introduced  into  the  London 
Docks,  and  although  for  many  years  the  system  was  looked 
upon  in  this  country  by  those  who  were  not  users  as  an  expensive 
luxury  on  account  of  the  comparatively  high  consumption  of  power, 
those  who  had  once 
tried  it  showed  no  dis- 
position to  return  to 
the  use  of  mechanical 
appliances.  Step  by 
step  the  great  advant- 
ages of  the  pneumatic 
method  won  their  way 
to  general  recognition, 
first  at  the  important 
grain  ports  of  the 
Continent,  Rotterdam, 
Antwerp,  Hamburg, 
Gienoa,  &c.,  and  then 
in  this  country,  where 
pneumatic  plants  are 
now  rapidly  supersed- 
ing all  older  methods. 
During  the  last  eight 
or  ten  years  very 
marked  improvements 
have  been  introduced 
by  English  makers 
who  once  more  lead 
the  way. 

Some  account  of 
this  development 
will  be  found  in 
an  article  by  Mr.  C. 
Bentham  in  The 
Electrician  of  Jan. 
19,1919.  It  will  suffice 
here  to  say  that 
though  no  one  inti- 
mately acquainted 
with  what  has  been 
and  is  being  done  in 
this  branch  of  en- 
gineering would  for  a 
moment  suggest  that 
finality  has  been 
reached,  modern  in- 
stallations now  exhibit 
a  very  high  degree  of 
technical  perfection 
and  detailed  adapta- 
tion to  the  ends  in 
view. 

A  Direct  Result  of  Grain  Handlinq. 

This  brief  historical  reference  to  the  pneumatic  handling  of  grain 
is  a  necessary  introduction  to  the  subject  of  pneumatic  coal  handling 
since  the  latter  is  a  direct  development  from  the  former.  Experi- 
ence gained  in  handling  grain  has  led  to  the  perfecting  of  the  appa- 
ratus to  a  form  which  is  found  to  be  entirely  suitable  for  deaUng  with 
industrial  coal  (nuts  or  slack).  | 

The  advantages  of  the  pneumatic   system   are  largely  summed 
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Fio.  1.— Pneumatic  Tlast  (installed  by 
Coal  from  Barges  at  the  JIills  of  Messrs, 


up  in  the  wonl  flexibility.  The  material  is  simply  drawn  througli  a 
pipe,  the  action  of  the  air  current  on  each  particle  being  of  the  kind 
now  famihar  to  many  engineers  through  the  wind-tunnel  studies  of 
the  last  few  years  on  aeroplane  jjarts  ;  that  is,  there  is  a  combination 
of  direct  impact  pressure,  air  friction  and  suction  induced  on  the 

forward  -  facing  sur- 
faces of  the  particle. 
Since  the  conveying 
pipe  may  be  fitted  with 
swivelling  or  universal 
joints,  with  telescopic 
and  flexible  sections, 
and  need  not  be  very 
large  (an  8  in.  pip'  will 
carry  up  to  60  tons  per 
hour  of  coal),  it  will  be 
api)arent  that  there  is 
hardly  any  conveying 
problem  too  difficult 
for  solution  by  employ- 
ing the  pneumatic 
method. 

.  The  pipe  may  be 
riui  overhead  across 
buildings,  roads,  or 
railways,  or  under- 
ground, if  necessary, 
and  may  be  provided 
with  a  system  of 
branches  commanding 
a  wide  area. 

Pneumatic       plant, 
whether   for   grain   or 
coal,   finds   its   widest 
field  in  the   discharge 
of    barges   and   ships. 
Fig.  1  shows  a  ty|)ical 
installation  of  the  kind 
made     by     the     well- 
known  firm  of  Messrs. 
Henry   Simon,   Ltd., 
for    discharging     coal 
from    barges    into    an 
adjacent  building.  The 
pijx!  is  attached  to  the 
wall    by   means    of   a 
swivelling    connection 
and  is  provided  with 
a  flexible  section  im- 
mediately   imder    the 
bend,    followed    by    a 
telescopic       section 
giving  10  ft.  of  move- 
ment and  a  long  flexible  extremity.     Just  inside  the  building  the  pipe 
enters  the  receiving  chamber  w-here  the  coal  is  deposited  owing  to 
the    great  reduction  of  the   air-sj)ecd.      The  coal   is  continuously 
extracted  from  the  chamber  by  means  of  a  tipper  seal  (Figs.  2  and  3). 
The  Principle  of  the  Method. 
The  principle  of  the  operation  of  this  mechanism  is  as  follows  : — 
The  rocking  member  (G)  contains  two  pockets  (H  J),  which  are 
alternately  brought  into  communication  with  the  outlet  {K)  of 


Messrs.  Henry  yisioN,  Ltd.),  Discharoixo 
Chas.  Brown  &  Co., Bermondsey, London. 
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the  receiver.  While  each  pocket  is  thus  engaged  and  therefore 
under'' vacuum,  its  hinged  discharge  door  (i)  is  held  closed  by  the 
pressure  of  the  atmosphere.  Simultaneously  the  other  pocket  has 
been  swung  far  enough  over  to  adm^t  air  through  the  feed  opening. 


and  has  permitted  the  hinged  door  to  open  and  discharge  its  con- 
tents. The  frame  of  the  tipping  box,  including  the  circular  rubbing 
face,  is  of  cast  iron,  and  is  pivoted  in  adjustable  bearings,  the 
bearings  being  supported  by  brackets  carried  from  the  upper  or 
seat  casting  (Jf),  in  which  ports  {N)  are  arranged  fo^  exhausting 
the  air  from  the  pockets  before  coal  is  admitted  to  them.  The 
object  of  the  latter  arrangement  is  to  prevent  the  in-rush  of  air 
carrying  the  coal  over  and  into  the  dust  collector.  The  air-tight 
joint  between  the  tipping  box  and  the  upper  casting  is  made  by 


Fig.  2. — Diagrammatic  Sketch  of  Patent  Tippee  Seal. 


Fig    4.-DIAGEAMMATI0  Sketch  of  the  'pneumatic; Hakdlwo  Pi^ant  Installed  by  Messes.  Henev  S.mon, 
•  Ltd,  roR  THE  Cny  of  LootonElecteicPowee  and  Lighting  CoMI.A^Y. 

Capacity  of  Plant,  120  tons  per  hour. 


Fig.  3. — View  of  Receivee  and  Patent  Tippee  Seal. 

two  means.  There  is  a  steel  packing  strip  (O)  held  in  the 
cross  bar  between  the  two  pockets  against  the  face  of 
the  upper  casting  by  bow  springs,  and  at  the  sides  and 
ends  of  the  rubbing  face  of  the  tumbling  box  leather 
strips  are  provided.  The  hinged  discharge  doors  are 
also  rubber  faced,  to  make  an  air-tight  joint. 

The  pumping  set  is  electricaUy  driven,  and  in  order  to 
prevent  dust  from  entering  the  cylinders,  the  air  is  iirst 
drawn  tlirough  a  series  of  textile  filters  for  purification. 
The  electrically  driven  vacuum  pumps  are  usually  of 
the  vertical  pattern  with  valves  situated  in  the  top  and 
bottom  covers.     The  valves  are  composed  of  single  steel 
discs  of  special  material,  moimted  on  spindles  with  bght 
springs,      The  pump  is  designed  to  give  a  high  efficiency 
with   a  low    vacuum ,  or  small 
pressure  difference  of  some  7  in. 
to    12  in.   of    mercury,  and  is 
constructed    so    as    to    be    un- 
affected by  any  dust  which  may 
be  carried  over  in  the  air.   The 
piston  is  not  lubricated  in  the 
ordinary  way,   but  to  prevent 
anv    unnecessary    friction    the 
cast-iron   piston  rings  carry   a 
special   dry  graphite    composi- 
tion, which  requires  little  or  no 
attention.      The  pumps,  which 
may  be  single  or  twin  cyhnder, 
are     driven    thrrugh    enclosed 
double -helical  gearing. 

A  City  of  London  Plant. 

The  whole  lay-out  of  such  an 
installation  is  perhaps  more 
clearly  seen    on   Pig.  4,   which 
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Bhows  a  part  of  the  plant  at  present  being  installed  by  Henry  Simon, 
Ltd.,  of  Manchester,  for  the  City  of  liOndon  Electric  Power  and 
Ligliting  Conipanj-,  Ltd.,  at  their  Haiilc-iidc  station.  Tn  thi.s  case  the 
receiver,  tipper  seal  and  suction  pipe  arc  supported  by  a  steel  tower. 
There  are  tM'O  towers  each  with  a  capacity  of  60  tons  per  hour 
and  each  pijx^  will  cover  four  Thames  lifihtcrs  lying  abreast.  A 
belt  conveyor  takes  tlic  coal  from  the  tipjx^r  hopper  and  distri- 
butes it  in  the  bunkers  by  means  of  a  travelling  throw-off  carriage. 
In  a  somewhat  similar  installation  which  the  same  (irni  is  con- 


structing for  the  North  Metropolitan  Electric  Power  Supply  Com- 
pany, Ltd.,  an  additional  branching  pijK-  range  is  to  1«  provided 
covering  the  whole  of  the  storage  dumps  and  a  third  system  will 
draw  coal  from  a  railway  siding  nearly  200  ft.  away.  In  the  sarao 
way,  a  plant  onco  installed  for  one  purpose  can  readily  be  ex- 
tended to  meet  other  needs,  or  for  the  handling  of  ashes" and  flue 
dust. 

The  economies  introduced  by  the  use  of  such  a  plant  in  these 
days  of  high  labour  costs  are  so  obvious  as  to  require  no  emphasis. 


The   London   Electricity   Inquiry. 

Some   Engineering  Details   of  the  L..C.C.   Scheme. 

During  the  week  the  Electricity  Commissioners  continued  their 
investigation  of  the  schemes  submitted  for  the  improvement  of  the 
electric -supply  organisation  in  the  London  and  Home  Counties  District. 

Mr.  G.  H.  Hume  concluded  his  evidence  for  tlie  L.C.C.  scheme, 
and  he  was  followed  bj'  llr.  J.  H.  Rider  and  Mr.  Johnson. 

Technical  Details  Of  the  Scheme. 

Mr.  J.  H.  HlOER  said  he  had  bcni  engaged  with  llu-ee  other  engineers 
in  drawing  up  the  technical  scheme  which  was  before  the  Commissioners. 
It  was  an  agreed  i-eport  by  the  whole  of  the  members  of  tlie  teclmical 
committee.  They  did  not  attempt  to  alter  the  area  delimited  by  the 
Commissioners.  One  of  the  advantages  they  had  on  tlie  committee 
was  that  of  having  representatives  of  company  and  local  authority 
interests.  They  were  able  to  get  information  which  he  might  not 
have  got  if  he  had  been  acting  alone  for  the  L.C.C.  They  had  to  devise 
a  scheme  with  the  ultimate  object  of  generating  the  bulk  of  the  supply 
at  stations  in  better  positions  than  many  stations  which  now  existed. 
They  liad  to  aim  at  ultimately  getting  the  bulk  of  their  stations  on  the 
river  where  there  were  water  facilities,  and  at  points  not  too  far  from 
the  pomts  at  wliich  the  energy  had  to  be  delivered.  There  woidd  he 
no  benefit  in  putting  three  stations  together  on  one  site.  There  must 
be  a  physical  limit  to  the  number  of  mains  that  could  be  taken  away 
from  any  power  station.  That  was  limited  by  the  size  of  the  road 
and  considerations  of  that  kind.  The  capacity  of  the  plants  in  the  area 
was  4SinHMI  kVV,  cliietly  r-f iprocating  plant  and  mostly  in  small 
units.  To  that  there  were  being  added  or  about  to  be  added  255  000  kW 
of  new  modem  turbme  plant.  A  curve  accompanying  the  technical 
committee's  supplementary  particulars  showed  that,  excluding  the 
railway  load,  the  maximum  demand  was  estimated  to  reach  650  000  kW 
in  ly.'il,  or  with  the  railway  load  added  about  800  000  k\V,  and  the 
number  of  units  sold  was  estimated  in  1931  t-o  have  reached  1  380  miUion 
without  or  2  030  milhon  with  the  railways. 

Existing  Organi.sation'. 

The  best  of  the  existing  stations  were  to  be  kept  at  work  and  connecting 
mains  laid  between  those  stations  and  the  remainder.  In  an  inquiry 
put  to  them  by  the  Commissioners  they  were  met  with  a  difficulty  as 
to  the  meaning  of  the  tenn  "  existing  organisation."  They  had  under- 
stood it  to  mean  the  operation  of  the  existing  authorised  undertakings 
in  their  own  areas,  and  they  wei*  of  opinion  that  it  was  not  necessary 
to  consider  that  position,  aa  it  would  be  of  no  advantage  to  London  as 
a  whole.  Upon  inquiry,  however,  they  were  informed  that  it  meant 
the  existing  facilities  operated  under  the  guidance  of  an  over- 
ruling body  which  would  decide  which  stations  were  to  be  worked, 
which  should  be  extended,  which  should  be  shut  down  and  so  on.  The 
alternative  scheme  was  got  out  on  that  understanding.  The  reason 
for  putting  forward  their  additional  particulars  was  entirely  financial. 
If  money  anil  plant  could  have  been  got  on  pre-war  terms  they  would 
not  have  suggested  an  extension  of  the  existing  organisation  such  as  he 
was  going  to  put  before  the  Commissioners,  but,  considering  that  about 
250  000  kW  of  modem  plant  was  now  going  in  or  on  order,  the  position 
was  entirely  different.  By  developing  the  existing  organisation  under 
a  central  control  there  would  be  practically  the  same  result  for  some 
years  to  come,  with  considerably  less  cost,  than  would  have  been  possible 
if  the  scheme  they  first  prepared  had  been  carried  out.  Certain  stations 
were  already  linked  together,  and  the  amount  of  plant  being eiTcted  or 
on  order  would  bring  the  total  etfcctive  plant  in  the  area  to  ()53  OtIO  kW, 
allowing  for  putting  out  of  use  85  ODO  kW  of  existing  plant.  They  had 
divided  the  existing  stations  under  two  heads.  (I)  gronjied  stations 
and  (2)  other  stations  which  it  was  proposed  to  shut  down.  In  the 
grouped  stations  there  was  395  GOO  k\V  of  plant,  and  extensions  were 
in  hand  or  authorised  amounting  to  246  800  k\V.  making  a  total  of 
642  400  kW.  In  those  stations  it  was  prop>sed  to  scrap  85  400  k\V, 
leaving  .557  OllO  kW.  In  the  other  stations  there  was  76  0(10  kW  of 
plant  available,  including  the  present  extensions,  making  a  total  of 
633  000  kW.  That  would  give  as  much  plant  as  they  would  have  luid 
under  the  original  scheme,  excluding  the  railway  supply.  They  would 
get  a  result  equivalent  to  that  obtained  by  putting  100  000  kW  of 
plant  in  capital  stations  in  the  first  stage.  The  stations  shown  in  the 
accompanying  table  were  to  be  group  stations. 

These  abided  up  to  557  000  kW  already  in  the  group  stations,  and 
the  plant  projiosed  to  be  shut  do\vn  amounted  to  84  500  kW.  The 
other  stations,  in  which  the  plant  was  76  000  kW,  were  almost  in  process 
of  being  shut  down  or  would  be  shut  down  fairly  early  by  their  present 
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Plant  to 
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plant. 

being  added, 

bescrapjjed, 

result. 

inkW. 

in  k\V. 

in  kW. 

kW. 

West  Ham 

17  900    . 

,..      10  000    .. 

.       3  900    ... 

24  000 

I'oplar 

9  7.50    . 

6  7.W    .. 

— 

16  500 

Stepney... 

16  000    . 

...      10  000    .. 



26  000 

Shoreditch        

8  800    . 

5  000    .. 

3  800    ... 

10  000 

Hackney 

18  200    . 

9  000    .. 

1  200    ... 

26  000 

VValthamstow  ... 

5  800    . 

3  300    .. 

1800    ... 

7  300 

Bow  (Charijig  cfc  Co.)  ... 

20  400    . 

,..      12  000    .. 

6  400    ... 

20  000 

Kankside  (City  Co.)     ... 

30  000    . 

...     26  000    .. 

10  800    ... 

45  200 

Islington 

9  250    . 

,..        5  000    .. 

3  250    ... 

1 1  000 

St.  Pancras  (King's-road)    5  500    . 

,..      11  600    .. 

— 

17  100 

(!rove-road  (Central  Co. 

20  220   . 

,..     35  000    .. 

5  220    ... 

50  000 

Horseferry-road 

(Westminster  Co.) 

5  100    . 

3  00C    .. 

— 

8  100 

Hammersmith 

11  400    . 

...      12  000    .. 

.       2  400   ... 

21000 

Wood-lane  (Kensmgton 

&  Netting  Hill  Co.)... 

1 1  900    . 



.       1  600    ... 

10  300 

Battersea 

9  524    . 

...       5  000    .. 

3  024   ... 

11500 

Barnes  ... 

1500    . 

..        3  000    .. 

— 

4600 

Kingston 

3  240    . 



700    ... 

2540 

Wimbledon 

4  825    . 

'.'.       3  000    '.'. 

.       1325   ... 

6  500 

W'illesden  (Metropolitan 

Co.) 

23  000    . 

...      16  000    .. 

9  000    ... 

30  (X»0 

Uxbridgo 

6  100    . 

..        2  000    .. 

1  700    ... 

6  400 

Wandsworth  (Coimty  of 

London  Co.)... 

20  500    . 

..       6  000    .. 

— 

26  500 

.South  Mctropohtan  Co. 

17  500   . 

— 

1000    ... 

16  500 

South  London  Co. 

7  000    . 

— 

.       3  500    ... 

3  500 

London  Electric  Co.    ... 

44  350    . 

..       3  500    .. 

.      15  3,50    ... 

22  500 

Croydon            

5  500    . 

..      10  000    .. 

1000    ... 

14  500 

Woolwich    (Globe-lane) 

12  510    . 

..      10  000    .. 

— 

22  510 

( ;  ravesend 

1800    . 

7  000    .. 

800    ... 

8000 

North  Metropolitan  Co. 

(Brimsdown) 

12  750    . 

..      15  000    .. 

4  750    ... 

23  000 

North  Metropolitan  Co. 

(Willesden) 

18  500    . 

— 

— 

18  500 

owners.     The  term  group  stations  was  a  reUo  from  the  first  proposed 
scheme.      They  were  not  at  present  groupsd  any  more  than  the  others. 

Stations  to  be  Shut  Down. 
In  the  following  cases  the  plant  mentioned  was  not  necessarily  the 
plant  in  existence  at  the  moment.  It  included  existing  plant  plus 
plant  authorised  which  would  be  available  for  use : — Barking, 
1  850  kW  :  Beckenham.  2  050  kW  ;  Bemiondscv,  3  400  kW  ;  Bexlcy, 
950  kW  :  Dartford,  2  300  kW  ;  Ealing.  2  ,520  kW  ',  East  Ham,  2  925  kW ; 
Erith,  3  000kW;  Finchley,  1  900  kW :  Fulham,  6  850  kW  ; 
Hampstead.  5  9.50  kW  ;  Heston  and  Isleworth,  1  240  kW  ;  Homsey, 
3  5.50  kW  ;  Ilford,  3  600  kW  :  Ix-yton,  3  165  kW  :  Southwark, 
3  040  kW  ;  Bromley,  1  260  kW  ;  Brompton  and  Kensington  (Earl's 
(•ourt),  3  000  kW  ;  Chelsea,  3  40O  kW  :  Chiswick,  1  195  kW  ;  County  of 
London  Company  (City-road).  12  700  kW  :  Eghani,  325  kW  ;  Surbiton, 
580  kW  ;  Tottenham,  .300  kW  ;  Twickenham,  4  440  kW.  Total, 
approximately  7t!  400  kW.  He  did  not  include  Egham,  but  he  had  had 
to  take  the  whole  load  in  the  area.  The  stations  not  taken  into  account, 
as  going  to  be  shut  down,  were  the  Amberlcy-road  station  of  the 
Metropolitan  Company,  St.  Pancras,  P.egent's  Park  station,  Westminster 
Electric  (Davies-street  and  Eccleston-placc) ;  St.  James'  Company, 
Camaby-street,  and  Kensington  &•  Knightsbridge  Company,  C'heval- 
l)lace  station.  Caterham  also,  it  was  miderstood,  was  to  be  shut  down. 
The  existing  facihties  should  be  sufficient  to  carry  the  load  until  1925 
or  1926,  when  the  maximum  demand  was  estimated  to  be  480  000  kW. 
If  at  that  time  it  was  not  expedient  to  build  a  capital  station  it  would 
be  possible  to  put  additional  plant  in  nine  or  10  of  the  existing  stations. 

Capital  Stations  and  Finance. 
It  had  been  assumed  in  the  second  part  of  the  scheme  that  about  one 
and  a  half  millions  would  be  spent  in  obtaining  sites  and  preparing  for 
the  capital  stations.  He  thought  it  most  likely  that  by  1925  or  1926 
capital  stations  would  not  have  been  proposed,  on  account  of  financial 
conditions.     It  had  been  assumed  that  the  second  stage  of  the  modified 
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scheme  could  be  met  by  the  additional  plant  in  the  existing  stations  and 
the  one  and  a  half  millions  was  to  jjrepare  for  the  period  beyond  that. 
The  estimate  of  £5  000  000  was  for  additional  plant  in  the  group  stations. 
No  credit  had  been  taken  for  new  plant  in  capital  stations. 

Sir  John  Smell  said  he  understood  that  they  would  carry  on  with  the 
present  stations  and  the  extensions  authorised  until  1925  or  1926, 
during  a  period  beyond  they  would  be  prejiaring  for  further  extensions 
of  stations  which  would  bring  the  total  to  76  000  kW  and  thereafter 
they  would  begin  to  prepare  for  the  new  capital  stations. 

jVIr.  Rider  said  the  dat«  at  which  it  would  become  proper  to  start 
capital  stations  must  be  detei-mined  in  the  future  according  to  the 
financial  conditions.  He  and  his  colleagues  realised  that  the  capital 
stations  had  to  come,  but  the  development  must  take  place  naturally 
under  the  guidance  of  a  Joint  Electricity  Authority  who  must  be 
controlled  as  to  the  expenditure  of  their  money  65^  the  financial 
conditions.  They  had  endeavoured  to  show  tliat  they  could  get 
practically  the  same  result  as  to  cost  per  unit,  but  with  considerably  less 
capital  expenditure,  by  means  of  the  existing  stations.  When  it  could  be 
seen  that  the  saving  in  coal  in  capital  stations  would  more  than  pay 
the  capital  charges,  then  would  be  the  time  for  capital  stations.  In 
regard  to  transmission  pressure  between  one  station  and  another,  they 
had  to  be  guided  partly  by  the  pressure  at  which  the  existing  inter- 
connecting mains  were  operated.  They  thought  it  should  be  6  600  V  or 
11  000  V.     If  new  mains  were  put  down  they  would  be  for  11  000  V. 

The  Railway  Supply. 

There  were  two  ways  of  dealing  with  the  railway  load.  If  they 
attempted  to  utilise  the  existing  facilities  by  interlinking  stations  they 
could  not  supply  to  the  railways  to  any  extent.  If  the  railways  were 
prepared  to  pay  to  the  Joint  Authority  the  cost  of  a  railway  supply 
from  capital  stations  at  present-day  prices  it  would  be  the  duty  of  the 
Joint  Authority  at  once  to  put  up  stations  for  that  purpose  and  also 
utilise  them  for  the  general  supply.  On  the  other  hand,  it  was  probable 
that  the  railway  companies  might  elect  to  put  up  their  own  stations. 
In  that  case,  it  was  hoped  they  would  be  prepared  to  put  in  additional 
plant  and  give  a  supply  in  bulk  to  the  Joint  Authority.  They  could 
probably  do  it  at  a  less  cost  per  unit,  as  they  would  not  have  the  same 
capital  cliarges  as  the  Joint  Authority  would  have.  They  would  be 
subject  to  no  fixed  sinking  fund  and  would  not  have  to  depreciate  at  a 
rate  equivalent  to  a  sinking  fund. 

In  reply  to  Mr.  Page,  witness  said  if  a  private  enterprise  offered  to 
supply  the  railway  companies  it  would  be  a  matter  for  the  railway 
companies  to  find  out  whether  they  could  get  it  as  cheaply  as  from  their 
own  stations.  In  regard  to  a  suggestion  that  an  undertaker  who  was  a 
constituent  member  of  the  Joint  Authority  might  be  in  a  better  position 
to  do  the  railway  supply  because  he  could  get  advantage  of  the  diversity  , 
factor  of  the  electricity  authorities  Mr.  Rider  said  such  an  undertaker 
would  have  no  right  to  put  up  stations  on  his  own  account.  It  should 
be  done  by  the  Joint  Authority.  He  would  not  advise  that  a  private 
body  or  company  should  be  permitted  to  build  a  capital  station  to 
supply  railways  and  supply  also  in  bulk  to  the  Joint  Authority.  If  a 
railway  company  built  it  for  itself  it  would  probably  not  be  acquired 
by  the  Joint  Authority.  He  thought  the  Joint  Authority  was  likely 
to  get  a  supply  more  cheaply  from  the  railway  companies  than  by 
building  stations  and  incurring  the  capital  charges.  In  the  original 
scheme  it  was  estimated  that  the  railway  demand  would  increase 
the  total  demand  to  about  800  000  kW. 

Four  new  capital  stations  were  proposed  to  be  built  ultimately,  and 
it  was  proposed  to  extend  the  Marylebone  Borough  Council's  station 
and  the  London  Electric  Supply  Corporation's  Deptford  station  so 
that  they  would  form  capital  stations  in  the  future.  These  and  the 
Central  Electric  station  at  Grove-road,  the  Hackney  and  Bow  stations 
and  the  Bankside  station  were  the  stations  that  would  be  continued  in 
use  when  the  capital  stations  were  going.  He  could  not  give  the  date 
when  that  stage  would  be  arrived  at.  Reigate,  Gray's  Thurrock, 
Ascot,  Dorking,  Guildford,  Sevenoaks,  Slough  and  Datchet  and  Woking 
were  not  taken  into  account. 

Supplies  to  Outlytko  Distkicts. 
In  reply  to  Sir  John  Snell,  witness  said  the  question  whether  advan- 
tage could  be  taken  of  the  railway  sub-stations  to  give  supplies  in  places 
like  Guildford  and  Reigate  would  depend  partly  upon  the  kind  of  supply 
the  railway  companies  took.  At  a  place  like  Guildford,  on  the  South- 
western, they  would  take  it  on  the  general  supply  at  25  cycles.  There 
■would  be  a  difficulty  as  regards  lighting  unless  rotary  converters  were  put 
in,  as  25  cycles  was  not  suitable  for  a  general  lighting  supply.  He  did 
not  see  how  such  places  could  be  supplied  from  the  central  system. 
It  would  cost  too  much  for  mains  for  the  load  they  would  get  there. 
Purely  from  a  financial  point  of  riew  it  would  be  a  better  scheme  if 
some  of  the  outside  fringe  were  cut  off. 

The  Proposed  Bakkino  Station. 

With  regard  to  the  proposed  Barking  station  of  the  County  of  London 
Company,  it  would  be  a  difficult  matter  to  arrange  for  distribution 
to  the  London  area  from  a  600  000-kW  station  in  that  position,  or  from 
any  individual  site.  In  practice  one  would  not  put  more  than  10  000  kW 
through  a  single  cable,  and  that  would  mean  that  60  cables,  or  probably 
more,  would  be  required,  because  the  capacity  of  the  cables  must  always 
be  in  excess  of  the  capacity  of  the  generating  sets,  and  the  cables  must 
be  spaced  out  for  heating  reasons. 

In  reply  to  a  question  by  Sir  John  Snell  as  to  whethc,  if  such  a 
station  were  established  and  could  supply  current  on  reasonable  terms 
and  the  Joint  Authority  had  the  right  to  purchase  the  station  on  reason- 
able terms,  such  a  supply  would  be  less  advantageous  than  the  develop- 


ment he  had  been  proposing,  witness  said  he  thought  it  would.  It 
would  cost  more  to  give  the  supply  from  Barking  than  it  would  cost  to 
get  it  under  the  scheme  he  proposed.  But  he  would  want  to  examine 
the  Company's  scheme  before  he  could  give  a  proper  reply  to  that. 
It  would  interfere  with  the  County  Council  scheme  if  it  comprised  the 
London  area,  which  would  include  the  City-road  and  Wandsworth 
supplies.  If  they  charged  up  the  cost  of  the  mains  from  Barking  to 
City-road   and   Wandsworth,  the   scheme   would   be   more   expensive. 

La  reply  to  Mr.  Sydney  Tukner  (for  the  Conference  of  Local  Authori- 
ties), witness  said,  so  far  as  liis  knowledge  went,  he  believed  tliat  the  state- 
ment that  the  railways  could  supply  their  own  demand  cheaper  than 
it  could  be  supplied  by  the  Joint  Authority  was  correct.  Under  the 
County  Council's  scheme  an  authority  using  inefficient  machinery 
could  be  compelled  to  close  down  at  once,  but  under  the  Conference 
scheme  an  appeal  to  the  Commissioners  would  be  necessary,  and  the 
inefficient  plant  would  be  used  while  inquiries  were  being  made. 

Pkesemt  Prices  and  Capital  Stations. 

Replying  to  Mr.  Donau)  (for  Poplar  Council)  witness  said  he  could 
not  agree  with  a  suggestion  that  each  of  the  capital  stations  would  be 
more  or  less  serving  its  own  sub-area.  They  would  be  linked  together 
and  used  for  the  general  area.  It  was  not  estimated  that  there  would 
be  any  benefit  from  the  capital  stations  at  present  prices.  He  hoped 
they  would  be  able  to  erect  the  capital  stations  at  less  cost.  The  cost 
per  kilowatt  of  plant  in  the  new  capital  stations  was  estimated  at  £25 
per  kilowatt.  There  was  about  £5  per  kilowatt  more  for  buildings  and 
other  things  compared  with  tlie  cost  of  installing  plant  in  the  existing 
stations.  In  the  scheme  for  the  first  two  capital  stations  the  estimate 
was  £40  per  kilowatt,  because  that  included  the  whole  of  the  preliminary 
cost^ — land,  railway  connections,  river  works,  &c.  At  pre-war  prices 
the  cost  would  be  down  to  about  half  of  the  £25.  Taking  the  railways 
into  account,  the  cost  per  unit  was  reduced  by  OOld.  per  unit  in  the 
first  stage  and  by  0-lld.  in  the  second  stage.  The  capital  charges 
under  the  original  scheme  were  two  and  a  half  or  three  times  as  much 
as  under  the  modified  scheme.  The  latter  brought  the  cost  down  to 
0-1055d.  against  0- 1063d.  The  reduction  in  working  cost  brought  down 
the  cost  per  unit  in  spite  of  the  additional  capital  charges,  taking  into 
account  the  estimated  increased  load.  He  was  not  able  to  consider 
the  London  scheme  by  taking  districts  out  of  London  and  considering 
them  by  themselves.  He  would  be  surprised  if  the  Commissioners 
decided  that  London  should  be  divided  up  as  Poplar  proposed  to  divide 
it — to  take  the  cream  of  the  load  of  the  Poplar  district  and  leave  the 
remainder  to  get  on  as  best  it  could.  Local  Government  areas  had 
nothing  to  do  with  the  proper  arrangement  of  districts  of  supply,  from 
an  engineering  point  of  view.  There  was  no  point  in  dividing  the  area 
upinto  sections  each  of  which  could  be  served  byone  station.  He  took 
several  areas  and  the  load  factor  came  to  26-56.  The  average  cost 
of  local  generation  was  l-58d.  per  unit  for  1919-20,  and  the  average 
estimated  price  under  the  County  Council's  scheme  was  l-29d.  That 
was  the  average  of  prices  varying  from  0-9d.  to  3d.,  and  he  thought 
it  was  obvious  that  they  could  sell  to  the  individual  consumer  at  a 
cheaper  price  than  he  now  paid.  Even  if  a  district  were  supplied  at  an 
average  of  l-55d.  and  another  at  l-186d.  there  might  be  an  advantage 
to  the  l-186d.  district,  as  it  might  get  a  diversity  of  load.  If  it  only 
made  a  difference  of  a  decimal  of  a  penny  in  cost  he  would  oppose  the 
dividing  up  of  London  on  that  account.  Amongst  other  purposes  for 
which  the  Joint  Authority  would  require  £40  000  or  £50  000  a  year 
during  the  early  stages  would  be  the  cost  of  an  engineering  staff.  He 
did  not  think  it  could  be  done  by  an  advisory  body  representing  the 
undertakers.  The  Authority  would  control  an  annual  expenditure  of 
over  5  millions,  and  if  the  individual  stations  were  mider  the  control 
of  the  Joint  Authority  it  would  keep  their  accounts. 

Hertfordshire  and  Surrey. 
In  reply  to  Sir  Herbert  Nield  (representing  Hertfordshire  and  Surrey 
County  Councils),  Witness  said  £50  000  a  year  was  not  excessive  for  a 
5  million  turnover.  No  provision  was  made  for  the  pay  of  a  chairman 
and  vice-chairman.  The  expense  of  experiments  might  be  charged  to  the 
revenue  for  the  particular  year,  or  be  spread  over  several  years.  He  saw 
no  objection  to  authority  for  experiments  being  under  the  control  of  the 
Commissioners.  He  had  visited  parts  of  the  area,  but  had  not  been  into 
Hertfoi-dshire  for  a  long  t  ime.  The  proposals  as  to  scrapping  plant  were 
based  on  information  obtained  from  tlie  various  undertakers  as  to  type 
and  size  of  plant  and  the  number  of  units.  It  was  not  proposed  to  in- 
terfere with  the  working  of  tlie  Brimsdown  station,  nor  to  cany  mains 
into  Hertfordshire  to  sujiply  Hertfordshire.  It  bad  been  one  of  the 
curses  of  electrical  distribution  in  the  past  that  they  had  been  limited 
to  Local  Government  areas.  In  regard  to  a  suggestion  that  Hertfordshire 
should  be  left  out  of  the  scheme,  he  would  not  like  to  commit  himself 
by  saying  particular  parts  should  go  out.  He  had  to  agree  with  his 
colleagues  in  regard  to  the  area.  If  Hertfordshire  were  in  the  scheme, 
and  there  was  a  loss  on  other  parts  of  the  area,  Hertfordshire  consumers 
would  share  in  the  loss,  but  if  tlie  engineering  were  good  there  would 
probably  be  a  profit,  in  which  Hertfordshire  would  share.  Hertfordshire 
would  get  the  advantage  of  the  grouping  together  of  several  big  stations. 
Brimsdown  would  be  left  alone  for  the  present  so  far  as  joining  up  was 
concerned,  and  its  inclusion  in  the  scheme      uld  not  put  tlie  cost  up. 

He  was  not  surprised  to  hear  that  certaiii  lUial  areas  in  Surrey  were 
severed  by  the  proposed  boundary.  It  would  do  no  harm  to  the  area 
if  outlying  districts  were  taken  away  on  the  north,  west  and   south. 

In  reply  to  questions  on  behalf  of  the  North  Metropolitan  Electric 
Power  Supply  Company,  Witness  agreed  that  the  company  had  been 
given  wide  powers  by  Parliament,  and  he  had  no  reason  to  doubt  that  it 
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had  oxereisfd  aliu'«t  all  its  powers.  H  •  wa3  not  anaiv  tliat'sincc  the 
company  Ix-gan  to  give  supply  in  I'JiKl  <>nl^'  one  generating  ittution  had 
been  ereelecl  in  the  ari'a  by  any  otlier  eompany  or  body.  It  was  not 
essential  that  the  whole  of  the  area  d.-all  with  under  the  L.CM.  sehenio 
should  b,^  ineluded.  Willi  regard  to  ineluding  the  Stoko  Newington 
p;irtinii  and  e.Keluding  tlie  ii'niainder  of  the  eonipany's  aix-a,  he  did  not 
admit  that  the  northern  boundary  of  the  County  of  London  wuh  tlie 
pr»>p.'r  boundary  of  the  scheme.  If  Stoke  Newiugt<>u  wiTe  eliminated 
theiv  would  be  demands  for  the  elimination  of  a  multiplicity  of  little 
bits.  If  tlie  whole  of  the  eompany's  area  were  taken  (Hit,  tile  scheme 
would  lose  the  advantage  of  a  district  wliieli,  having  tramways  amongst 
its  con.sumers,  would  have  given  diversity  of  the  load. 

AaE.\S   EXCLUDKD    FROM   M.MN   StTTPLY. 
In  n-ply  to  (luestions  by  .Mr.  S.  .Morse  {for  the  County  of  London,  City 
of|London,  Charing  Cross,  Kdmund.son's,  Twickenham  and  Teddiiigtoii 
Urban  Kleetric  Supply  and  Uromley  Companies),  Witnes.s    said  at  tli(! 
mom-'ut  it  was  not  pi-oposod  to  carry  the  mains  as  far  as  'rwickenham, 
nor  to  supply  lleigale,  Dorking,  Ciuildford,  Severioalcs,  Slough,  Dati'het 
or  Woking.      With  i-egard  to  Twiekenliarn,  Unnnley,  Surbiton,  Caterliam 
and  Wi'vbridge,  about  which  Mr.  Morse  particularly  iiupni-ed,  those  would 
go  on  working  with  the  advice  which  the  Joint  Authority  could  give  them 
for  til '  bettermsnt  of  the  general  area.     The  stations  were  so  small  that 
the  amount  they  would  have  to  pay  to  the  Joint  Authority  in  case  of  any 
loss  wouUl  b3  very  little.     The  smalhiess  of  the  saving  of  tl-008d.  per  unit 
antiei[)ated  in  the  first  stage  of  the  scheme,  with  the  existing  stations 
link.'d  U|).  was  due  to  the  heavy  capital  expenditure  in  the  early  stages. 
If   th  !   West   Kent  Company   had   an   incivased  demand  of  50  000  or 
00  Oil)  k\V  in  th;  near  future,  he  thought  tlie  .loint  .Authority's  engineers 
could  supply  it.     In  the  estimates,  the  cost  of  the  sites  of  the  four  capital 
stations  was  put  at  £100  OOi)  each.     Tho  size  of  the  sites  varied  from  10 
to  2.5  acres.     They  had  no  options  ou  them.     It  was  intended  to  extend 
the  plait  at  0_'ptford  station  up  to  120  001)  k\V,  at  any  rate.     It  was  now 
about    H  000    kW.     It   wa^   proposed   to   o.xt?nd   Maryleba.ne    up   to 
3i  6)1)  kW. 

In  reply  to  a  question  by  Mr.  Wrottesley,  Mr.  Rider  said  he  could  not 
specify  any  particular  parts  of  Middlesex  which  could  be  excluded. 
Certainly  part,  at  any  rate,  of  .Middlesex  should  b.>  included.  Middlesex 
and  East  London  were  probably  the  portions  of  the  area  in  which  indus- 
trial development  would  progress  most  rapidly. 

The  Capital  Stations  and  the  De.mand. 
Furtho  errogated  by  .Mr.  Morse,  Witmess  said  no  arrangement  had 
b^ea  railo  aj  to  who  would  build  the  capital  station  on  the  Thames 
Ironworks  site.  If  the  Great  Eastern  Railway  Company  had  not  built 
it  by  th:;  tim^  it  was  required,  the  Joint  Authority  would  build  it.  The 
propjs^d  locations  of  the  four  new  stations  were  at  ChLswick,  the  Thames 
Ironworks  site  (Blackwall),  at  (Jreenwich,  and  at  Beckton.  There  was 
only  a  difference  of  about  a  mile  between  the  distances  of  Barking  and 
Beckton  from  London,  butBeekton'  was  only  intended  to  have  20  000  kW 
of  plant,  whereas  the  C;>unty  of  London  Company's  proposal  for  Barking 
was  t)00  000  kW.  -At  the  inquiry  in  (Jctober  last  he  had  said  there  was 
no  doubt  additional  generating  plant  would  have  to  put  in  hand  at  an 
early  tlate,  and  that  he  did  not  think  there  had  ever  been  enough  plant 
in  London.  The  necessity  for  more  plant  had  increased  during  the  war, 
and,  in  some  places,  since  the  war. 

Esti.mate  of  Sales. 

The  estimate  of  sales  of  units  in  192.5-26  was  960  million  to  individual 
consumei-s,  or  1  0.57  million  in  bulk.  That  meant  an  increase  of  nearly 
8  per  cent,  annually.  In  1019-20  the  sales  were  490  million,  compared 
with  437  million  in  the  previous  year.  On  that  basis,  there  would  be  an 
increase  of  13t)  per  cent,  in  <i  years a  greater  increase  than  the  En- 
gineering Committee  had  assumed.  They  had  taken  it  as  26  000  kW 
per  annum.  He  would  not  expect  the  County  of  London  Company's 
load  factor  to  increase  by  30  p>rcent.  in  six  years.  He  would  put  it  lower. 
The  new  plant  at  Bankside  would  be  reserved  for  the  supply  to  the 
County  of  London  Company  if  the  Company  required  it.  He  did  not 
know  whether  the  County  of  London  Company  would  be  given  the  pre- 
ference if  there  were  two  demands  for  the  whole  of  the  output  of  the 
Bankside  station,  but  he  took  it  the  .Joint  Authority  would  have  sense 
enough  to  meet  all  the  loads  that  they  might  have. 

Sir  John  Ssei.i,  said  there  was  to  'be  20  700  kW  of  plant  at  the  City- 
road  station.  26  .500  kW  at  Wandsworth,  and  10  000  kW  at  Bankside 
for  a  limited  purpose  (supply  to  the  County  of  Londi_>n  Company). 
Would  that  be  sufficient  plant  to  meet  the  load  of  40  000  kW  which  the 
County  of  London  Company  expected  to  have  in  1924-5  ? 

FiQURES  OF  Prospective  Demand. 
Mr.  Rider  thought  it  would,  by  being  linked  up  with  other  stations 
in'the  area.  Thej'  had  earmarked  nothing  for  the  Oimpany.  If  the 
growth  were  greater  than  was  anticipated,  all  it  did  was  to  bring  on  the 
second  stage  earlier.  Additional  jilant  would  be  put  in  9  or  10  of  the 
best  stations,  which  would  take  them  up  to  a  much  later  period.  .-Vs  he 
had  stated,  they  could  get  up  to  75t)  000  kW  in  the  best  stations,  and 
76  000  kW  in  tlie  others,  a  total  of  832  000  kW.  He  did  not  think  the 
growth  of  demand  would  apply  more  to  the  C:iuiity  of  London  ('ompany's 
area  than  any  other  part  of  the  whole  district.  The  estimate  of  the 
Engineering  Committee  of  the  demand  in  the  Company's  area  in  1925-6 
was '38  6.50JkW.  That  did  not  ineludoithe  Romford  area.  The  estimate 
was  based  on  the  Company's  load  over  a  series  of  years.  The  Company 
could  have  10  000  kW  from  the  .Joint  Authority  in  Romford,  probably 
in  a  couple  of  years.  The  mains  for  such  a  supply  would  run  from  Stepney 
to  Romford,  through  Poplar, West  and  East  Ham.    Theywould  probably 


cost  i;  lot*  OOO,  but  would  be  made  suitable  for  giving  other  supplies 
as  well  a.s  that  to  the  (,'ounty  of  lj<indon  Company.  The  portion  from 
Barking  to  Romford  might  add  £10  000  to  the  cost.  The  railway  supply 
was  not  essential  to  the  scIkwuc,  but  it  would  be  better  with  it.  A  good 
deal  of  the  ca])ital  expen<liture  on  the  existing  stations  had  already  been 
wiped  off  by  means  of  the  sinking  funds  in  the  ease  of  local  authorities. 
In  some  cases  th-  (Companies  had  depreciated,  and  in  some  they  might 
not  have  done  so,  but  the  value  of  the  majority  of  the  plant  would  be 
gone  in  five  or  six  yeara'  time.  The  average  of  33s.  9d.  for  cost  of  coal 
was  taken  from  information  received  towaiils  the  end  of  bust  year.  He 
and  his  colleagues  thcnight  1 1  000  V  was  high  enough  for  secondary  mains. 

The  Metrokilitan  Electric  Supply  Co. 
In  reply  to  an  irupiiry,  .Mr.  KiOER  said,  under  the  scheme,  the  Croydon 
station  would  be  operated  in  the  first  two  stages  under  the  direction  of 
the  Joint  Authority.  It  might  be  left  in  the  hands  of  the  local  authority 
by  agreement.  If  the  scheme  were  carried  out  in  its  entirety,  the  under- 
standing was  that  the  financial  responsibility  for  Croydon  would  be  taken 
over  by  the  .Joint  Authority.  It  would  be  able  to  supply  Croydon  at 
prices  not  greater  than  Croydon  was  now  paying.  The  supply  would 
still  be  generated  at  Croydon  until  the  mains  extended  there  from  the 
central  supply.  Barnes  aii<l  Kingston  also  were  outlying  districts,  and 
would  not,  at  any  rate  in  the  early  stages,  be  connected  up  with  the 
main  scheme. 

In  regard  to  the  Metropolitan  Electric  Supply  Company,  Mr.  Rider 
said  the  Company  had  the  rights  of  a  power  company  for  parts  of  its 
area,  but  not  in  the  County  of  London.  It  h,ad  carried  out,  to  a  large 
extent,  the  powers  conferred  upon  it  by  Parliament.  Their  Willesden 
station  was  a  comparatively  l.irge  one.  He  accepted  the  statement  that 
the  putting  in  of  20  000  kW  of  adiUtional  plant  was  in  progre.ss  and  that 
the  cost  of  the  extension  would  be  £400  000.  He  thought  the  Company 
would  be  in  a  position  to  meet  all  demands  in  its  power  supply  area 
for  several  years  to  come.  It  was  essential  that  a  large  portion  of  thin 
arja  should  be  ineluded  in  the  proposed  Joint  Authority's  district  for 
the  proper  development  of  tlie  area  as  a  whole.  The  Willesden  station 
would  be  continued  in  conjuittion  with  the  supply  from  Chiswick  until 
the  Willesden  station  could  no  longer  be  economically  used.  It  would 
be  used  until  long  beyond  the  date  of  starting  the  capital  stations. 

Charijes  for  Current. 

With  regard  to  Guildford,  it  was  not  proposed  to  connect  the  district 
up  under  the  scheme  until  money  was  cheaper,  but  Guildford  would  be 
retained  under  the  scheme.  If  the  Guildford  generating  station  was 
inetfieient  it  would  be  for  the  .Joint  Authority  to  consider  whether  it 
wcnild  pay  to  put  in  new  plait.  It  would  not  cost  much  money  in  such  a 
small  station.  In  fixing  charges  for  current  the  Joint  .Authority  would 
have  to  take  into  consideration  load  factor,  distance  of  transmission,  and 
the  quantity  taken,  but  they  would  not  ask  anybody  to  take  energy 
from  the  Joint  Authority  and  pay  more  for  it  than  the  price  at  which  he 
could  generate  it  himself. 

In  regai-d  to  (iravesend,  he  thought  if  the  Corporation  could  show  they 
would  do  better  by  being  jilaced  in,  say,  the  Cliatham-.Maidstone  area 
it  would  be  reasonable  for  them  to  ask  to  be  excluded  f  i"om  the  scheme. 

He  knew  Watford  Urban  (Jouneil  had  given  a  certain  supply.  The 
Joint  Authority's  action  in  rcgaixl  to  Watford  would  depend  upon 
finance  and  all  sorts  of  things. 

Power  Companies'  Areas. 

Re-examined  by  Mr.  Henderson,  he  said  in  the  power  companies' 
areas  the  .Joint  Authority  could  not  supply  anybody  other  than  a  bulk 
receiver,  an  authorised  distributor,  or  a  power  company.  The  only 
case  in  wliich  they  could  compete  with  a  power  company  was  in  the  event 
of  the  company  failing  in  its  statutory  duties  to  give  a  supply. 

The  County  of  I^ondon  Company  were  giving  sujiplies  to  the  South 
Jletropolitan  Tramways  and  the  South  London  Company,  and  had  been 
in  negotiation  for  a  supply  to  Croydon.  That  was  a  strain  on  their 
plant  for  their  own  area.  There  was  nothing  to  prevent  further  addi- 
tions to  the  plant  at  the  Bankside  station.  There  was  already  a  link 
between  Deptfonl  and  Berriiondsey,  and  Bermondsey  could  be  linked 
with  Bank-side  Besides  the  main  that  had  been  mentioned  a.s  practi- 
cable to  Barking  and  Ilonifonl,  a  supply  in  parallel  to  Romford  could 
be  given  by  linking  up  Hackney  and  Poplar.  If  a  station  had  to  be 
erected  at  Barking  the  Joint  .Authority  could  get  the  nccessarj'  money 
at  a  cheaper  rate  than  the  Companj-,  but  the  Authority  would  not,  on 
his  adWce  nor  that  of  liis  colleagues,  put  a  station  at  Barking  of  the  size 
which  had  been  indicated  by  the  company  for  the  supply  of  that  area. 
An  advantage  of  the  Beckton  site  was  that  of  being  able  to  put  into 
operation  an  existing  coal  distillation  plant  and  utilising  the  by-products. 
Where  an  undertaking  wa.s  left  to  operate  with  its  own  staff  the  under- 
taker might  keep  his  own  accounts  and  submit  them  to  the  Authority. 

All  Undebtaxinos  Under  One  Dikeci[--7. 
Replying  to  questions  by  the  Commissioners.  Mr.  |  'DBR  said  the 
general  idea  was  that  all  the  undertakings  should  |  le  under  the 
direction  of  the  central  authority.  It  was  essential  tL..,o  a  very  large 
majority  should  come  in.  The  figure  estimated  for  the  new  plant  was 
£4  421  219,  and  the  new  capital  required  was  £1  0.50  000.  Out  of  the 
£4  421  219,  the  total  forlocal  authorities  was  £2  183  019,  and  the  balance 
would  relate  to  the  companies.  The  expression  "  less  amount  for  which 
capital  has  already  Ireen  provided  "  meant  "  less  amount  for  which 
capital  would  be  provided  by  the  existing  undertakers  for  the  plant 
which  was  now  going  into  the  .stations."  The  L.C.C.  scheme  anticipated 
that  all  the  liabilities  not  yet  incurred  would  be  the  liabilities  of  the 
Joint  Authority,  which  would  take  over  the  operation  of  the  stations  and 
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Bell  the  current  to  the  distributors.  The  Authority  would  probably 
take  over  the  capital  debt  also.  In  connection  with  the  cost  of  coal, 
they  had  taken  the  stations  and  grouped  them  as  stations  that  required 
X  lb.  of  coal,  others  that  required  x  +  1,  others  x+2  and  so  on,  and  then 
obtained  the  average  consumiition  for  the  whole  of  the  plant  which  it 
was  proposed  to  put  in.  It  came  to  2-87  lb.  per  unit  sent  out  by  the 
whole  of  the  stations  that  would  be  left  in  operation.  The  figure  of 
3-75  lb.  was  obtained  by  assuming  a  certain  number  of  stations  to  be 
working  on  railway  load.  Having  regard  to  the  altered  nature  of  the 
scheme  he  would  turn  his  attention  to  a  revised  estimate  of  the  admin- 
istration expenses. 

The  FiNAj^CBS  or  the  Authority. 

Sir  Harrv  Haward  said  the  capital  expenditure  during  five  years 
was  £1  050  000  and  the  administrative  expenses  were  put  at  not  less 
than  £40  000  per  annum.  He  wanted  to  see  what  deficit,  if  any,  would 
have  to  be  met,  and  what  revenue  the  Joint  Authority  would 
have. 

Mr.  RroEK  said  on  the  income  side  it  would  sell  I  057  million  units  to 
the  authorised  undertakers  at  an  average  price  which  would  bring  in  the 
revenue  required  to  pay  those  expenses.  If  the  Joint  Authority  did  not 
take  over  the  whole  cost  of  the  generation  it  could  not  sell  the  whole 
output  to  the  undertakers.  For  the  sake  of  simplicity,  it  had  been 
assumed  that  all  the  expenses  would  devolve  on  the  Joint  Authority, 
and  the  Joint  Authority  would  take  all  the  money  for  the  energy  supplied . 
Tlie  cost  per  unit  would  go  up,  owing  to  the  enhanced  cost  of  the  new 
plant,  so  far  as  capital  expenditure  was  concerned,  but  the  plant  which 
was  going  in  would  be  of  amoreefficientcoal-consumingtypethanthatin 
the  old  stations.  There  was  an  obvious  advantage  in  having  the  whole 
supply  under  one  organisation,  particularly  in  regard  to  safety  of  supply, 
but  for  the  London  area  there  must  be  a  number  of  stations  inter- 
linked.^ 

Jlr.  Booth  said  some  question  had  been  raised  as  to  whether  Clause  14 
of  the  scheme,  in  which  it  was  laid  down  that  the  whole  of  the  generating 
stations  and  main  transmission  lines  of  the  undertakers  mentioned  in 
the  schedule  should  be  used  by  the  owning  undertakers  as  the  Joint 
Authority  might  direct,  was  ultra  vires. 

Mr.  Rider  said  if  the  scheme  was  to  succeed  the  co-operation  of  all 
the  electrical  undertakers  within  the  area  was  essential.  If  the  clause 
were  ultra  rire-s,  then  they  must  get  agreement  if  possible,  and  if  not  they 
must  do  without  it.  In  the  capital  stations  it  was  not  proposed  to  go 
beyond  200  000  kW,  because  it  would  mean  putting  in  larger  miits  than 
those  which  had  been  found  most  efficient. 

The  Railway  Load. 
The  railway  companies  were  not  prepared  to  buy  energy  at  a  price 
the  Authority  would  have  to  charge  after  making  proper  provision  for 
interest  and  sinking  fund.  They  could  generate  it  more  cheaply  in  their 
own  stations.  If  supplies  were  taken  from  the  railway  companies  they 
would  be  sure  of  the  railway  power  stations  working  at  a  high  load 
factor.  The  Great  Eastern  site  was  owned  by  the  Company,  and  it  was 
practically  at  the  point  at  which  they  would  want  the  energy  at  Stratford, 
and  they  could,  therefore,  provide  the  energy  cheaper  than  the  Joint 
Authority  could.  Probably  most  of  the  railway  companies  would 
estabUsh  their  own  stations,  but  two  or  more  might  combine.  The 
Engineering  Committee  had  estimated  the  load  for  the  L.B.  &  S.C.,  the 
G.E.,  the  S.E.  &  Midland  railways  at  200  000  kW.  The  G.N.,  S.W. 
and  N.W.  had  their  own  stations.  He  did  not  see  why  the  Joint  Auth- 
ority should  have  anything  to  do  with  distribution.  The  h.t  Unking-up 
mains  would  not  be  used  for  distribution.  The  inter-connecting  system 
would  cost  £2  050  000.  That  expenditure  would  be  necessary  because 
it  assumed  that  many  more  stations  would  be  shut  down  than  under  the 
existing  organisation.  In  the  first  stage  £700  000  for  mains  would  be 
adequate  to  give  the  desired  effect,  plus  the  existing  mains.  They 
would  have  preferred  to  establish  capital  stations  right  away  if  it  had 
not  been  for  the  high  cost  of  buildings  and  plant,  but  they  would  have 
to  wait  for  a  considerable  growth  of  the  load  before  it  would  be  advisable 
to  establish  the  capital  stations.  A  million  and  a  half  had  been  allowed 
in  readiness  for  capital  stations.  That  was  included  in  the  charges  for 
which  there  was  no  corresponding  advantage  in  output.  The  33  000  V 
cables  would  carrj'  10  000  k\V  at  220  A  per  phase,  and  8  per  cent, 
load  factor.  That  would  allow  for  rise  of  temperature  to  60°r.,  which 
was  as  high  as  was  safe  imderground.  The  County  of  London  Company's 
increase  in  load  showed  a  unifoi-m  rise  up  to  1918  and  a  big  jump  in  1919 
in  consequence  of  supplies  to  other  companies.  The  estimate  of  £40  per 
kilowatt  for  the  first  stage  of  the  capital  stations  was  so  much  hinher  than 
the  capital  expenditure-  in  subsequent  stages,  because  of  cost  of  land, 
fomidations  and  river  work  and  various  expenditure  in  preparation  for 
supply  beyond  the  immediate  needs.  He  thought  the  railway  com- 
panies could  supply  themselves  at  a  cheaper  rate  than  the  Joint  Auth- 
ority, to  the  extent  of  the  capital  charges.  Small  stations,  such  as 
Dorking,  might  benefit  by  inclusion,  as  it  would  enr.ble  them  to  get  a 
greater  area  of  supply,  and  it  would  ultimately  enable  them  to  get  their 
supply  at  a  cheaper  rate  than  that  at  which  they  could  Generate  it. 
,  Questioned  by  Sir  John  Snell,  witness  said  the  £100  000  for  the 
site  for  each  capital  station  was  to  cover  the  purchase  of  the  land  and 
getting  rid  of  trade  liabilities,  but  not  such  work  as  levelling,  &c.  He 
thought  the  principle  of  pooling  sources  of  supply  was  sound.  The  rail- 
way and  other  loads  would  improve  the  diveisity  facte  r.  They  would 
have  to  work  out  to  what  extent  the  railway  loads  coincided  with  the 
peak  of  the  ordinary  loads.  He  agreed  that  the  combination  of  the 
supply  to  railways  in  the  industrial  area  supplies  had  been  found  to  lead 
to  a  large  development  of  the  supply. 


Railway  Eleoteifioation. 

This  scheme  would  help  in  paving  the  way  to  electrification  of  rail- 
ways— suburban  railways  in  particular.  In  regard  to  the  question 
whether  it  was  right,  in  that  case,  that  the  railways  should  be  allowed 
to  put  up  separate  stations,  they  were  bound  by  the  1919  Apt.  In  some 
cases  probably  it  was  not  impossible  for  the  Joint  Authority  to  give  as 
cheap  and  as  abundant  a  supply  as  the  railways  could  generate  in  their 
own  stations.  In  the  case  of  the  Great  Eastern,  no  doubt  the  company 
could  supply  current  from  a  station  at  the  Thames  Ironworks  site  to 
Stratford  cheaper  than  the  Joint  Authority  could.  It  might,  he  thought, 
be  possible  that  the  Railway  Company  might  let  the  Authority  have  that 
site  to  erect  a  station  for  the  suppply  of  current  to  the  railway  and 
also  for  general  purposes  if  they  could  show  the  Company  an 
advantage. 

Sir  John  Snell  suggested  that  if  the  Authority  had  that  particular 
site  and  other  things  were  equal  the  price  ought  to  be  satisfactory.  The 
local  authorities  could  raise  their  money  at  6J  per  cent.,  and  it  was 
expected  in  the  next  five  or  six  years  it  would  be  reduced  to  6  per  cent., 
and  assuming  the  railways  could  not  raise  capital  at  less  than  7  J  per  cent, 
it  would  wipe  out  the  advantage  of  their  having  only  to  provide  for 
depreciation  as  against  the  sinking  fund.  Anyhow,  that  would  represent 
£70  000  a  year  at  the  least  to  £105000  at  the  most. 

Mr.  Rider  said  the  railway  companies  would  have  to  depreciate  at 
some  time  or  another,  but  they  might  carry  it  on  over  a  longer  period 
than  that  allowed  to  electricity  supply  authorities  for  repaying  capital. 
The  companies  would  not  have  to  make  depreciation  for  land — it  was 
more  likely  to  appreciate.  A  .loint  Authority  or  local  authority  would 
have  to  raise  its  charges  to  meet  a  deficit  in  any  particular  year,  but 
the  Company  could  carry  the  loss  forward. 

Sir  John  Snell  said  if  the  station  were  at  the  Thames  Ironworks  site, 
and  undertook  the  general  supply, in  addition  to  the  railway  supply,  he 
did  not  see  why  it  was  impossible  for  some  other  authority  to  erect  the 
station  on  a  load  factor  basis  and  supply  as  cheaply  as  the  railway 
company  could  do  it. 

Reserve  Plant. 

Another  point -to  which  he  wished  to  refer  was  that  no  allowance 
seemed  to  have  been  made  for  the  fact  that  if  plant  were  concentrated 
in  one  location  the  reserve  plant  was  reduced  as  compared  with  the  crea- 
tion of  a  number  of  generating  stations. 

Mr.  Rider  did  not  think  so.  They  had  assumed  that  110  000  kW 
would  be  sufficient  for  a  load  of  800  000  kW.  One  had  to  be  careful 
how  far  the  tonoentration  of  plant  was  carried.  In  London  the  stations 
must  be  spread  well  over  the  area,  because  of  the  extra  cost  of  transmission 
that  would  otherwise  be  incurred.  The  saving  on  the  trmik  mains 
would  more  than  pay  for  the  benefit  that  would  be  got  by  reducing 
reserve  plant. 

Sir  John  Snell  remarked  that  in  the  present  77  stations  there  must  be 
more  plant  and  therefore  more  capital  invested  in  plant  than  would  be 
necessary  if  those  stations  were  wiped  out  and  a  few  larger  stations 
erected.  If  there  were  10  or  12  stations  instead  of  77  and  three  morle 
railways  prepared  to  erect  separate  stations,  would  not  that  policy  resut 
in  more  plant  being  installed  than  would  be  the  case  if  the  railways  were 
supplied  from  the  10  or  12  stations  ? 

Mr.  Rider  replied  that  that  would  dejrend  upon  the  extent  to  which 
linking  up  was  done  between  the  railway  stations  and  the  others.  On 
the  other  hand  you  might  pay  more  for  linking  up  cables  than  for  the 
spare  plant.  Each  case  must  be  considered  on  its  merits.  When  the 
demand  approached  6G0  000  kW  the  erection  of  the  capital  stations  would 
have  to  bo  begun,  and  then  the  old  stations  would  be  shut  down  to  the 
extent  to  which  the  capacity  of  the  capital  stations  exceeded  the  demand. 
The  jwsition  might  be  consolidated  in  10  or  15  years.  It  would  depend 
upon  how  the  load  grew. 

Sir  John  Snell  said  there  was  much  information  missing.  Would  Mr. 
Rider  pro%'ide  figures  showing  the  output  of  capital,  grouped  and  other 
stations,  with  maximum  loads,  load  factors  and  so  on  and  an  analysis 
of  capital  expenditure  subdivided  amongst  them  ? 

Mr.  Kennedy  handed  to  the  Chainnan  figures  got  out  on  behalf  of 
of  the  London  Electricity  Joint  Committee  giving  the  outputs  of  the  sta- 
tions which  the  Commissioners  required,  and  Mr.  Rider  undertook  to 
get  out  similar  figures  on  behalf  of  the  L.C.C.  with  the  additional  informa- 
tion that  had  been  asked  for. 

Coal  Consumption. 

With  regard  to  coal  consumption,  Mr.  Rider  continued,  they  had 
assumed,  in  the  first  stages,  for  grouped  stations,  2-87  lb.  per  unit  sent 
out,  other  stations  4-02  lb.  and  capital  stations  I"9  lb.  In  the  second 
stage  they  expected  to  get  down  to  1-8  lb.  He  did  not  accept  Mr. 
Morse's  figures  of  60  000-kW  as  the  anticipated  growth  of  load  in  the 
West  Kent  Company's  area.  Allowance  had  been  made  for  a  load  of 
18  400  kW.  Their  load  in  1919-20  was  8  500-kW.  In  the  event  of  an 
increased  load  in  any  locality  the  Joint  Authority  would  accommodate 
itself  to  circumstances.  If  necessary,  even  in  the  flrst'stage,  a  capital 
station  would  have  to  be  proceeded  with. 

Mr.  C.  D.  Johnson,  Comptroller  to  the  London  County  Council,  gave 
particulars  of  the  financial  features  of  the  scheme  and  the  evidence  of 
Mr.  F.  Hunt,  valuer,  with  regard  to  rating  questions,  concluded  the 
case  for  the  London  County  Council's  scheme. 

Mr.  Sydney  Turner  then  opened  the  case  for  the  scheme  of  the 
Conference  of  Local  Authorities  owning  Electricity  Undertakings,  and 
Mr.  Duncan  Watson,  chairman  of  the  conference,  and  Mr.  C.  H.  Word- 
INGHAM  gave  evidence  in  support  of  it. 

The  inquiry  was  adjourned. 


Jtoe  24,  1921. 
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Correspondence.' 

THE  CANDID  FRIEND. 

TO  THE   EDITOR   OF  THE    ELECTRICIAN 

SiK  :  In  your  issue  of  June  3  you  ])rint  iin  abstract  of  ray 
Paper  on  "  The  English  Electrical  Industry  "  read  before  the 
Vienna  Electrotechnical  Institution.  I  gratefully  acknowledge 
that  in  your  Editorial  "  The  Candid  Friend  "  you  give  nie 
credit  for  my  endeavour  to  put  the  matter  before  Continental 
readers  in  a  fair  and  impartial  way,  but  I  would  like  to  point 
out  that  some  of  the  conclusions  drawn  in  your  Leading 
Article  are  not  my  own. 

Although  I  mentioned  that  the  war  has  reversed  the  respec- 
tive positions  of  buyer  and  seller,  it  was  far  from  my  mind  to 
suggest  that  war  was  necessary  to  improve  the  position  of  the 
British  electrical  industry.  I  know  that  the  cut-throat  com- 
petition had  been  mitigated  a  great  deal  before  the  war  started, 
and  that  several  electrical  firms  just  then  began  to  pros])er.  I 
also  mentioned  in  my  Paper  that  the  foundation  of  the 
B.E.A.M.A.,  which  took  place  a  few  years  before  the  war,  has 
had  such  beneficial  results  that  "  even  the  payment  of  a  divi- 
dend in  1914  was  no  longer  an  unheard-of  event." 

As  to  the  consulting  engineer,  although  I  have  pointed  out 
at  great  length  the  harmful  etTcct  of  too  severe  and  too 
detailed  specifications  I  did  not  entirely  close  my  eyes  to  the 
fact  that  some  consulting  engineers  have  really  put  forward 
just  requirements  in  their  specifications,  and,  in  fact,  have 
advanced  the  art.  Allow  me  to  quote  the  following  sentence 
from  my  Paper  :— 

"  Everybody  will  understand  that  a  consultant  •nith  a  great  experience 
is  entitled  to  ask  for  improvements  ;  and  there  is  many  a  British  con- 
sulting engineer  who  has  a  great  deal  advanced  electrical  engineering  not 
only  ofhis  own  country,  butalso  of  other  countries,  by  his  requirements, 
which  may  have  seemed  ruthless  and  uiijileasant  to  the  manufacturer, 
which,  however,  were  justified  in  fact." 

I  am,  &c., 
Steiermark,  Austria,  June  11.  E.  Rosenberg. 


ting-current  circuits.  The  catalogue  recently  issued  by  Messrs. 
Glover  descriptive  of  this  system  contains  a  numbci'  of  interesting 
details  regarding  the  installation  and  should  certainly  be  studied 
by  those  who  are  considering  the  question  of  imdcrtaking  this 
class  of  work.  The  easy  installation  of  the  system  is  made  easier 
by  the  use  of  a  special  tool  for  cutting  the^mctal  sheath  and  strip- 
ping the  wire.     This  we  illustrate  herewith. 


The  •*  Glo-clad  "  Electric  Wiring 
System. 


A  further  addition  has  been  made  to  the  already  numerous 
systems  of  electric  wiring.  It  is  known  as  the  "  Glo-clad  "  and 
its  design  and  manufacture  are  both  in  the  hands  of  Messrs.  W.  T. 
Glover  &  Compact,  while  it  contains  a  number  of  features  which 
should  render  it  of  interest  to  electrical  engineers.  It  is  claimed 
for  it,  and  it  is  a  large  claim,  that  while  it  is  water-tight,  gas-tight, 
acid-proof  and  electrically  continuous  it  contains  all  the  advantages 
and  none  of  the  disadvantages  of  an  installation  made  up  of  screwed 
metal  pipes  with  more  or  less  water-tight  fittings.  That  well- 
known  system,  although  generally  conceded  to  be  an  engineering 
job,  is  expensive  to  install  and  has  certain  weak  points,  especially 
at  joints  and  terminals.    Inthe  '■  Glo-clad  "system,  on  the  other  hand. 


The  "Glo-cl.u)"  Stritpisc.  .\nd  CtrrrrKO  Tool. 

no  metal  pipes  are  required,  the  whole  of  the  mechanical  protection 
of  the  rubber-insulated  cable  being  provided  by  a  continuous  water- 
tight lead-alloy  sheath  in  a  way  not  dissimilar  to  other  well-known 
systems  on  the  market.  Its  special  feature,  however,  is  that  the 
cable  instead  of  being  soldered  to  the  fittings  is  bonded  and  sealed 
by  means  of  an  internally  screwed  brass  gland  fixed  in  a  water- 
tight iron  box.  This  intimate  bonding  is  obtained  first  by  screwing 
the  gland  into  the  box,  next  by  screwing  the  gland  back  along  the 
cable  sheath,  and  finally  by  means  of  a  gasketted  lock-nut  which 
completes  the  water  seal.  An  interesting  fact  is  that  the  covering 
of  the  cable  is  itself  screwed  bj'  means  of  a  special  die  holder. 
"Glo-clad"  cable  is  stocked  in  two  sizes,  3/0036 in.  single  and 
3,0'6  in.  twin,  the  latter  being,  of  course,  intended  for  use  of  altema- 


An  Ediswan  Feeder  Pillar. 


The  accompanying  illustration  shows  a  view  of  a  1  IXW-A  feeder 
pillar,  which  has  recently  been  manufactured  by  the  Edi8on_  Swan 
Electric  Companj-,  Ltd.,  a"t  their  Ponders  End  Works  for  a  largc'power 
consumer.  The  sujiply  is  on  the  three-wire  system,  the  power  being 
taken  from  the  outers,  and  a  circuit  for  a  small  amount  of  lighting 
between  the  outers  and  the  neutral  busbars,  and  links  arc  seen  below 
the    fuses.      The   fuses   on    the   left   are    rated   at    1 000-A,    and  [the 


Ediswan  Feeder  Piii-ae. 


other  two  pairs  at  500  A  each.  The  illustration  shows  the  front  of 
the  pillar,  but  there  are  doors  at  the  back  opening  in  a  similar  manner. 
The  company  are  also  supplying  the  0-5,  0-5,  0-1  sq.  in.'lea<l-covcred 
and  armoured  cable  and  the  junction  boxes  which  wiU^connect^the 
pillar  to  the  consumer's  switchboard. 


American    Engineers'    Visit. 

The  deputation  of  American  engineers  at  present  visiting  this 
country  for  the  purpose  of  expressing  their  appreciation  of  the  work 
done  by  British  engineers  in  the  war  will  be  present  at  the  Institu- 
tion Conversazione  to  be  held  next  Thursday  at  the  Natural  History 
Museum,  South  Kensington. 

The  deputation  consists  of:  Mr.  Ambrose  .Swa.sey.  Chairman  of  Depu- 
tation ;  Mr.  Charles  T.  JIain,  chairman,  American  Society  of  Civil 
Engineers  ;  Mr.  Robert  A.  Cummings,  vice-president  of  the  American 
Society  of  Civil  Engineers  ;  Mr.  .John  R.  Freeman,  past  Wee-president 
of  the  American  Society  of  Ovil  Engineers  ;  Mr.  D.  C.  Henny,  director  of 
the  American  Society  of  Ci\il  Engineers  ;  Mr.  Ira  N.  HoUis,  past-presi- 
dent, American  Society  of  Mchanical  Engineers  :  Mr.  .Jesse  M.  Smith, 
past  president,  American  Society  of  Mechanical  Engineers  :  Col.  A.  S 
Dwight,  vice-president.  American  Institute  of  Mining  and  Metallurgical 
EngTneers:  Mr.  C.  P.  Rand,  past  president,  American  Institute  of  Mining 
and  .Metallunrical  Engineers  :  Dr.  G.  Otis  Smith,  American  Institute  of 
Mininff  and  Metallurgical  Engineers  ;  Mr.  W.  Kelly,  American  Institute 
of  .Mining  and  Metallureical  Encineers  :  Dr.  F.  B.  Jewett,  vice-president, 
American  Institute  of  Electrical  Engineers :  Dr.  A.  E.  Kenneliy,  past 
president,  American  Institute  of  Electrical  Engineers;  Slajor-General 
G.  O.  Squier,  American  Institute  of  Electrical  Engineers  ;   and  six  ladies. 

About  10  p.m.  Mr.  Ambrose  Swasey  will  speak  in  the  Central  Hall 
of  the  Museum,  and  he  will  be  followed  by  Dr.  F.  B.  Jewett,  who  will 
convey  a  me.ssage  from  the  American  Institute  of  Electrical  Engi- 
neers to  the  Institution  of  Electrical  Engineers. 
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Electricity  Supply. 

Aylesbury  Corporation  has  applied  for  authority  to  borrow  £4  500 
for  house  services. 

The  restrictions  upon  the  use  of  electric  power  in  Liverpool  have  been 
withdra\vn,  and  a  full  service  of  tramcars  is  now  being  rim. 

In  order  to  be  able  to  meet  the  additional  demands  for  electricity 
supplies,  Neath  Rural  Council  has  decided  to  borrow  £6,000  for  e.xten- 
sions  of  mains,  &c. 

The  SouTHWOLD  electricity  works  have  recently  passed  into  the  hands 
of  Edmundson's  Electricity  Corpn.  The  station  was  owned  by  the  Coast 
Development  Company,  which  has  gone  into  liquidation. 

Increased  charges  for  electric  current  at  Accrington  are  expected 
to  bring  in  an  additional  £15  000  a  year.  Last  year's  deficit  on  the 
electricity  undertaking  was  £13  000. 

The  accounts  of  the  Plymouth  electricity  supply  undertaking  for 
the  past  year  show  revenue  £124  629,  gross  profit  £28  042,  and  net  profit 
£4  666,  compared  with  £274  for  the  previous  year. 

Stafford  Corporation  has  authorised  an  expenditure  of  £45  000  on 
extension  of  the  electric  supply  mains.  Arrangements  have  been  made 
to  supply  the  English  Electric  Company's  works  with  electricity. 

Sums  of  £3  000  for  house  services  and  £2  500  for  mains  are  to  be  bor- 
rowed by  Great  Yarmouth  Corporation.  On  the  past  j'car's  working 
there  was  a  net  profit  of  over  £2  000  on  the  electric  supjily  department. 

Owing  to  the  poor  quality  of  the  coal  the  cost  of  fuel  per  unit  generated 
at  Oldham  electricity  works  is  now  l-77d.,  against  0-70d.  a  year  ago. 
There  were  a  couple  of  breakdowns  at  the  Burnley  electricity  station 
last  week  owing  to  the  inferior  character  of  the  fuel. 

The  Blackpool  electricity  works  accounts  show  a  net  profit  of 
£8  1 80  for  the  past  year,  against  £4  000  estimated.  The  income  amounted 
to  £112  206,  or  £20  500  more  than  estimated,  and  the  expenditure  to 
£83  321.  Of  the  gross  profit  of  £28  885  interest  and  sinking  fund 
absorbed  £20  705. 

The  Pelton  Fell  ward  of  the  Chester-le-Street  urban  district  is 
to  be  lighted  electrically.'and  the  Electricity  Commissioners  have  autho- 
ised  the  use  of  overhead  wires  and  poles.  The  tend  er  of  Messrs.  Gray 
Bros.,  at  £6  286,  for  carrying  out  the  work  has  been  accepted. 

During  the  year  ended  March  31  there  was  a  net  profit  of  £34  897  on 
the  St.  Pancras  (London)  Borough  Council's  electricity  department  and 
£20  000  has  been  allocated  to  the  relief  of  rates-  A  sum  of  £6  918  has 
been  applied  in  reduction  of  the  loan  for  new  boilers  at  King's-road 
station,  leaving  a  balance  of  £7  979,  which  will  probably  be  placed  to 
reserve. 

Dover  Electricity  Committee  has  decided  to  offer  the  following  reduced 
salaries  to  members  of  the  electricity  works  staff  :  Cliief  assistant  (1914 
salary,  £200  ;  1920  salary,  £538  and  cost  of  living  award),  £400  ;  mains 
engineer  (£200  and  £427),  £.300  ;  senior  shift  engineer  (£100  and  £293), 
£236  ;  second  and  third  shift  engineer  (£94  and  £287,  and  £78  and  £287 
respectively),  £231,  with  the  cost  of  living  award.  These  officials  are  to 
be  given  notice  to  terminate  their  engagements,  with  the  option  of  re- 
appointment at  the  reduced  salaries. 

The  Electricity  Committee,  after  considering  a  report  by  the 
engineer,  has  decided  not  to  burn  oil  fuel,  as  the  conversion  of  the  boilers 
would  mean  an  extra  cost  of  £5  000  a  year. 

The  H.ALIFAX  Electricity  Committee  have  not  taken  steps  to  adapt 
their  boilers  for  oil  fuel,  as  the  cost  would  be  £2  000  to  £2  500,  and  the 
makers  would  not  submit  a  proposal  whereby  the  existing  mechanical 
stokers  could  be  retained  and  oil  used  in  connection  therewith.  When 
ordering  four  new  boilers  some  time  ago,  the  Committee,  anticipating  a 
situation  when  coal  might  be  difficult  to  secure,  arranged  with  the 
makers  to  construct  the  water-tube  boilers  so  that  they  would  have, 
in  addition  to  stokers  for  coal,  an  oil  feeding  installation.  There  is  also 
a  probability  that  two  of  the  existing  boilers  will  be  converted  per- 
manently with  oil  burning  apparatus. 

In  reply  to  a  question  as  to  the  use  of  oil  fuel  at  the  last  meeting  of 
Derby  Corporation,  Aid.  Wilkins,  chairman  of  the  Electricity  Com- 
mittee, said  there  were  few  large  towns  which  had  managed  to  keep  up 
the  supply  of  electricity  as  Derby  had  done.  Large  inland  towns  had  not 
at  present  adopted  oil  fuel.  The  cost  of  oil  in  Derby  would  be  £6  per  ton, 
and  2  tons  of  coal  or  slack  were  equal  to  1  ton  of  oil.  At  present  they  had 
been  able  to  maintain  the  supply,  and  they  hoped  to  be  able  to  continue 
to  do  so.  Were  they  to  adopt  oil  firing  they  would  need  100  barrels  of 
oil  per  day,  and  there  would  have  to  be  a  considerable  sum  spent  on 
alterations  to  furnaces.  The  Committee  was  making  inquiries,  and  long 
before  the  supply  by  means  of  coal  was  exhausted  it  would  be  in  a  position 
to  supply  by  means  of  oil  fuel. 

Formal  sanction  to  the  borrowing  of  £18  000  has  been  received  by 
Kinqston-on-Thames  Corporation  on  account  of  its  apjilication  for  a 
loan  of  £19  750  tor  the  expenditure  on  the  extensions  of  plant  installed 
by  arrangement  with  the  llinistry  of  Munitions  in  excess  of  the  imgineer's 
estimate  of  £45  000.  The  Electricity  Commissioners  stated  that  the 
deduction  of  £1  750  represented  repayments  which  would  have  been 
made  if  loans  had  been  raised  in  the  years  in  which  the  expeni^Jture  was 
actually  incurred,  and  that  such  sum  should,  therefore,  br  charged 
direct  to  revenue.  The  Town  Clerk  was  authorised  to  communicate 
with  the  Commissioners,  pointing  out  the  provisions  of  the  sgreeraent 
between  the  Corporation  and  Ministry  of  Munitions,  by  which  the  Cor- 
poration were  entitled  to  receive  sanction  for  the  total  amount,  and  to 
request  that  sanction  be  given  for  the  balance  of  £1  750  accordingly. 

Hackney  (London)  Electricity  Committee  has  reported  to  the  Borough 


Council  that,  being  in  agreement  with  the  opposition  of  the  Conference 
of  Local  Authorities  owning  electricity  imdertakings  in  Greater  London 
to  the  County  of  London  Electric  Supply  Company's  Bill,  the  Council 
has  requested  the  three  members  of  Parliament  representing  the  borough 
to  oj^pose  the  Second  Reading  of  the  Bill  until  the  schemes  of  tl^e  London 
County  Council,  the  Conference  of  Local  Authoritiesowning  electricity 
undertakings  in  Greater  London,  and  the  London  Electricity  Joint 
Committee  has  been  inquired  into  by  the  Electricity  Commissioners. 

The  Electricity  Committee  has  given  directions  for  boilers  at  the 
generating  station  to  be  converted  for  the  burning  of  oil  fuel  at  an  esti- 
mated cost  of  £2  500,  and  has  authorised  the  acceptance  of  a  quotation 
or  the  supply  of  the  equipment. 

The  accounts  of  the  Marylebone  (London)  Electricity  Depart- 
ment for  the  y^ar  ended  March  31  show  revenue  £330  909,  compared 
with  £280  016  in  previous  year,  gross  profit  £139  401  (against  £133  066) 
and  net  profit  £28  061  (£23  112).  Working  costs  were  2-156d.  (l'798d.) 
jjer  unit  sold,  and  capital  and  special  charges  l-251d.  (l-334d.).  Units 
generated  were  28  111  570  (26  631  963)  and  sold  21  322  480  (19  770  781). 
Maximum  load  was  14  947  kW  (12  709  kW),  and  load  factor  16-3  (17-8) 
per  cent.  The  report  of  the  Electricity  Committee  states  that  sanc- 
tions have  been  obtained  during  the  year  for  borrowings  amounting 
to  £200  450  for  the  1920  plant  extension  scheme  and  £6  400  for  the  e.h.t. 
services  for  Messrs.  Selfridge,  and  an  expenditure  of  £60  37(1,  reduced 
to  £47  908  by  the  scrapping  of  accumulators,  &c.,  has  been  incurred 
on  capital  account.  Capital  outstanding  is  £1  581  253.  A  debit  balance 
of  £1  148  is  shown  on  the  working  of  the  sales  department,  but  the  turn- 
over has  increased.     The  value  of  apparatus  on  hire  is  £12  388.     / 

The  Torquay  Electricity  Committee  has  received  a  report  by  E.  T. 
Ruthven  Murray  on  the  present  electricity  undertaldng  in  wliich  it  is 
pointed  out  that  the  existing  station  is  unsuitable  owing  to  the  restricted 
area  and  the  arrangement  of  the  buildings.  There  is  no  possibiUty  of 
providing  even  an  additional  boiler  in  the  boiler  house  or  in  the  small 
space  outside  the  building.  The  only  feasible  scheme  is  to  increase  the 
output  of  the  existing  boilers.  Two  boilers  might  be  converted  to  the 
use  of  oil  fuel,  but  the  original  boilers  are  of  considerable  age  and 
ought  not  to  be  forced. 

Mr.  Murray  strongly  recommends  the  provision  of  supply  from 
another  source  with  a  view  to  this  becoming  available  in  three  or  four 
years.  Large  economies  In  production  costs  would  result  from  the 
installation  of  modern  plant  upon  a  suitable  site,  and  the  increase  in 
output  and  the  improved  load  factor  of  the  supply  which  would  result 
from  the  development  of  the  domestic  and  power  loads  would  ensure 
the  plant  operating  under  greatly  improved  conditions.  He  thinks 
"  it  would  be  very  false  economy  and  very  detrimental  to  the  success 
of  the  undertaking  to  postpone  longer  taking  the  steps  which  are  abso- 
lutely necessary  to  safeguard  the  future." 

The  Council  has  authorised  the  engineer  to  adapt  one  of  the  boilers 
for  oil  firing  at  an  estimated  cost  of  £100. 

^An  unopposed  inquiry  was  held  last  week  at  Belfast  into  the  appli- 
cation of  the  Corporation  for  sanction  to  borrow  £120  000  to  be  used  as 
working  capital  for  the  electric  supply  undertaking.  Evidence  was 
given  by  the  city  electrical  engineer  (Mr.  T.  W.  Bloxam)  and  the  city 
accountant  (Mr.  R.  G.  Geale).  It  was  pointed  out  that  hitherto  it  had 
been  possible  to  adjust  the  different  trading  accounts  so  that  the  bor- 
rowing of  money  for  working  capital  had  not  been  necessary,  but  a 
tremendous  change  had  come  over  municipal  undertakings  owing  to  the 
enhanced  price  of  material,  the  increase  in  wages,  &c.,  and  the  credits 
depended  upon  in  the  past  had  largely  if  not  entirely  disappeared.  The 
loan  was  to  meet  the  requirements  which  a  business  man  would  need  to 
carry  on  the  transactions  of  his  trading.  In  connection  with  the  under- 
taking it  had  been  found  necessary  to  carry  heavy  stocks  of  coal,  cables, 
&e.  The  revenue  account  showed  that,  up  to  March  31,  the  amount  in 
respect  of  these  stores  was  £82  000,  and  it  was  fortunate  that  such  large 
supplies  were  in  stock,  having  regard  to  the  strikes  which  had  occurred 
and  the  difficulty  of  getting  coal.  In  addition  there  was  a  considerable 
amount  required  for  salaries  and  wages,  and  it  was  approximated  that 
aU  those  sums  would  amount  to  over  £120  000. 

Electric  Traction. 

The  Bournemouth  Corporation  tramways  undertaking  shows  a  net 
deficit  of  £15  016  on  the  jwst  year's  working. 

The  Southend  tramwav  accounts  for  the  past  year  show  revenue 
£119  122  and  total  expendi'ture  £127  987— a  deficit  of  £8  865. 

Cardiff  tramways  committee  has  decided  to  put  into  operation  the 
decision  of  the  National  Joint  Industrial  Coimcil  for  the  Tramways 
Industry.  According  to  the  chairman  of  the  tramways  committee, 
the  corporation  is  "  losing  money  hand  over  fist  "  on  the  tramways,  and 
a  special  meeting  is  to  be  held  to  consider  the  revision  of  the  fares. 

Sunderland  Corporation  is  spending  £6  768  on  doubUng  portion  of 
the  track  in  Ryhope-road,  and  £3  950  on  making  an  additional  entrance 
to  the  Wheat  Sheaf  car  depot.  Of  the  twelve  saloon-deck  and  vestibule 
tramcars  recently  purchased  by  Sunderland  Corporation  from  the  English 
Electrical  Company,  two  of  the  vehicles  have  been  put  into  service,  and 
the  remainder  will  be  delivered  in  a  short  time. 

As  there  was  a  deficit  of  £5  549  on  the  past  year's  working  of  the  Ayr 
Corporation  tramways  it  has  been  decided  to  place  only  4  per  cent, 
instead  of  6  per  cent,  to  depreciation  account,  and  the  remainder  of  the 
deficit  is  to  be  made  good  from  the  reserve  fund.  This  will  exhaust  the 
reserve  fund,  and  unless  the  finances  improve  the  tramways  may  become 
a  heavy  charge  on  the  rates.  The  Tramways  Committee  has,  therefore, 
been  asked  to  submit  proposals  for  making  the  tramways  self-sup- 
portmg. 
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Miscellaneons. 

The  Sonate  of  Glasgow  Univkksity  have  apiirovcd  of  the  proposal  to 
institute  a  Faculty  of  Kniiiiicoiini;  anil  llu-  I'nivii'sity  Court  lias  been 
re([ui'sted  to  take  steps  to  give  effect  to  it  in  the  engineering  ordnance 
or  otherwise. 

We  learn  that  the  Rvnio  tklkouai'H  coM'khknce,  which  was  to  have 
been  held  in  I'aris  this  month,  has  been  postponed  iiidelinilcly.  Major- 
Geneial  Si|uier,  Chief  of  the  Signals  DepartnienI  of  the  American  Army, 
wh<»  came  over  to  attend  the  conference,  has  gone  to  Paris. 

We  understand  that  Prof.  ,J.  A.  Fleming,  F.  R.S.,  has  recently  completed 
a  book  entitled  "  Fifty  Years  of  Electuuuty,  The  Me.mories  of  an 
Electrical  Emoimeer."  This  will  contain  descriptions  of  the  chief 
notabi;  achievement«s  in  electi-otcchnics  during  the  la.st  half  century  with 
many  of  which  Prof.  Fleming  has  been  intimately  connected. 

The  new  trunk  TEi.EriioNE  cable  between  Liverpool  and  Chester 
has  been  completed,  and  will  give  improved  trunk  line  facilities  between 
the  .Mttnehestcr,  Liverpool  and  North  Wales  districts.  The  cable  ccm- 
tains  ll>8  wires  eacli  weighing  70  lbs.  per  tnile.  thus  ]iro\'iding  o4  new 
circuits  having  a  si)eakinL'  etliciency  si.\  times asgreatasa  standard  cable 
with  wires  weighing  20  lbs.  ])er  mile. 

The  Bristol,  Cardiff  ai\(l  Swansea  staff  of  the  Edison  Swan  Electric 
COMl'ANY  held  their  annual  outing  on  the  8th  inst.,  when  the  Wye 
Valley  was  visited  by  motor  coach.  Leaving  Bristol  at  9.30  a.m., 
Tinteni  was  reached  about  three  o'clock,  and  the  company,  numbering 
about  70,  indulged  in  various  sports  until  tea  time.  After  tea  an 
impromptu  concert  agiveably  occupied  the  time  until  6.30,  when  the 
return  journey  was  comhieneed,  Bristol  being  reached  by  about  1 1.30  p.m. 
We  have  received  the  lirst  issue  of  the  "  Cost  Accountant,"  the  otlicial 
journal  of  the  Institute  of  (;o.st  and  Works  .Accountants.  The  issue 
is  prefaced  by  a  foreword  by  Lonl  Leverhulme.  the  President  of  the 
Institute,  and  contains  a  number  of  inten'sting  articles,  among  which  we 
specially  notice  a  reiwrt  of  a  lecture  by  .Mr.  Robert  Stelling  on  "  The 
Work-in -Progress  Account."  Accurate  accountancy  is  such  a  feature 
of  prjseiit-day  worlcs  organisation  that  the  need  for  an  institute  of  this 
kind  is  obvious. 

The  half-yearly  report  issued  by  the  Air  Ministry  on  the  progress 
of  ("iviL  Aviation  for  the  period  from  Oct.  1,  1920,  to  March  31.  1021, 
states  that  the  value  of  direction  Knding  in  wireless  communication 
has  been  proved  on  many  occa-sions,  examples  of  which  are  given. 
The  distribution  of  meteorological  information  throughout  the  country 
has  been  <leveloped  and  an  extension  of  the  wireless  telegraph  facilities 
has  been  found  necessary  in  order  to  make  this  possiblci 

A  new  organisation,  entitled  the  Federation  of  British  Propaganda 
Societies,  has  been  formed,  in  orfer  to  co-ordinate  the  work  of  propa- 
ganda societies,  and,  as  far  as  possible,  to  prevent  overlapping.  Already 
about  tifteen  projiaganda  societies  have  expressed  their  willingness  to 
join.  The  l)uke  of  Northumberland  has  consented  to  act  as  president, 
and  Sir  Henry  Birchenough,  K.C.M.G.,  is  the  treasurer.  The  general 
secretary  is  Jlr.  Daviil  Gihuour,  O.B.E.,  Sicilian  House,  Southampton- 
row,  London,  W.C.  1. 

Gataloines,  Price  Lists,  &c. 

The  Hart  Accumul.\tor  Company,  Ltd.,  of  Stratfonl,  E.  15,  are 
circulating  their  price  list  of  4  volt  3  plate  "  A  B  S  "  type  of  Hart  ignition 
batteries.  The  capacity  is  5  ampere-hours,  and  they  are  suitable  for 
small  electric  motors  on  model  and  toy  work,  &c. 

In  a  leaflet  (E.203O)  issued  by  the  Piiotector  Company,  Ltd.,  of 
Southall,  technical  particular  of  the  revised  prices  are  given  of  wrought 
copper  cable  sockets  sup]ilied  by  them.  These  sockets,  which  are  made 
of  solid  drawn  seamless  copper  tubing  of  high  conductivity,  are  made  in 
14  sizes  and  four  ty[)cs.  The  back  of  the  leaflet  gives  the  international 
standards  of  resistance  for  copper. 

A  new  price  list  of  "  Henley'  "  sticky  tape  has  been  issued  by  Messrs. 
W.  T.  Henley's  Telegraph  Works  Company,  Ltd.,  Blomlield-street, 
E.G.  2,  who  are  now  producing  this  article  on  mass  production  prin- 
ciples. Two  obvious  advantages  of  mass  pn)duction  of  British  goods 
aro  price  reduction  to  the  user  and  help  towards  levelling  up  the  exchange 
rate,  because  many  articles  i)roduccd  abroad  on  the  ma.ss  ])roduction 
basis  compete  in  the  home  market.  "  Sticky  "  tajjc  is  one  of  the.se,  and 
for  yeara  supplies  for  home  consumption  have  been  largely  im|)orted. 
Although  Henley  "  Sticky  "  tape  has  been  made  and  sold  by  Messrs. 
Henley's  ever  since  the  need  for  such  a  tape  arose,  its  sale  has  never 
been  pushed  to  any  extent.  The  company  made  it  for  their  own  use, 
and  a  limited  number  of  regular  customers  have  purchased  it.  Now 
the  firm  has  put  down  a  plant  for  producing  "  Henley  "  sticky  tape  in 
large  quantities,  and  the  cost  has  been  consiilerably  reduced.  It  is  claimed 
that  it  is  now  sold  at  a  lower  price  than  imported  tapes  and  the 
quality  remains  of  the  same  high  standard.  Afurtheradvantageis  that 
"  Henley"  tape  is  packed  and  sold  in  appi-oximate  nctt  weight  coils. 

Bankraptcles,  Liquidations,  &c, 

Wm.  Aakon  Davis,  electrical  engineer,  14,  Basinghall-street,  Leeds, 
has  been  adjudicated  bankrupt. 

The  public  examination  of  Thos.  Hardman,  electrician,  Holmfield, 
Bumley-road,  Rawtenstall,  will  take  place  on  July  15,  at  the  Public 
Hall,  Rochdale. 

Mr.  A.  E.  C^rr,  26,  Collingwood-street,  Neweastle-on-TjTie,  has  been 
appointed  trustee  in  the  bankruptcy  of  Joseph  Francis  Lyons,  elec- 
trical engineer,  25,  Palmerston-street,  and  Front-street,  Consett,  Co. 
Durham. 


Personal  and  Appointments. 

Dr.  W.  Wii.sos  lm.s  been  appointed  to  the  London  University  chair  ot 
Physics  tenable  at  Bedford  College. 

i\lr.  K.  K.  Rideal  has  been  ap|>ointed  Humphrj'  Owen  Jones  lecturer 
in  physical  chemistry  at  Cambridge  University. 

Mr.  Herhert  Tetlow,  manager  of  the  electricity  department  of 
Bacup  ('ori)o ration,  was  married  last  week  to  Miss  Edith  Holland,  of 
Heywood. 

Mr.  RoiiERT  RoiiiNSON,  D.Sc,  has  been  appointed  to  the  chair  of 
chemistry  and  the  diix-ctorehip  of  the  chemical  research  laboratory  in 
the  University  of  St.  Andrews. 

Mr.  G.H.  PuRKiss,  assistant  sui)erint«ndent  of  the  Southend  tramways 
traffic  dejjartment,  who  has  resigned  after  16  years'  service,  has  been 
presented  by  his  colleagues  with  a  canteen  of  cutlery  and  silver. 

Mr.  Frank  .Vyton,  chief  engineer  and  manager  of  the  Ipswich  Corpora- 
tion Electric  Sui)|)ly  and  Tramways  Department,  has  been  apixnntcd 
joint  managing  director  of  Messrs.  RansomeH,Sims&  Jefferies,  in  placeof 
Jlr.  Victor  Bonk,  who  is  taking  u])  a  positiim  as  works  director  on  the 
Board  of  Messre.  Ruston  and  Homsby,  Ltd. 

.Mr.  G.  11.  Rowbottom  has  been  appointed  sales  manager  to  the  Clyde 
Valley  Electrical  Power  Company  in  succession  to  the  late  Mr.  R. 
Robertson.  Mr.  Rowbottom  was  educated  at  Dundee  High  School  and 
completed  his  studies  at  St.  Andrew's  University,  where  he  obtained 
his  B.Sc.  and  was  medallist  in  electrical  engineering.  He  served  his 
apprenticeship  with  Messrs.  Alley  &  MeLellan  and  for  many  years  has 
been  associated  with  Messrs.  Crompton  &  Company,  Chelmsford,  both 
on  their  engineering  and  commercial  staffs,  latterly  being  assistant 
branch  manager  in  their  Glasgow  office.  , 

Last  Friday  evening  a  gold  loving  cup  was  presented  to  Sir  James  and 
Lady  Dewar  by  the  members  of  the  Royal  Society  to  mark  the  celebra- 
tion of  their  golden  wedding.  The  Duke  of  Northumberland  called 
attention  to  the  work  done  by  Sir  James  Dewar  during  his  44  years  as 
resident  jjnifessor  and  director  of  the  laboratories,  and  mentioned  in 
particular  the  invention  of  cordite  and  his  researches  on  low  temperatures. 
Sir  James  Dewak,  in  reply,  said  that  the  total  cost  of  the  professors, 
laboratories,  apparatus  and  assistants  of  the  Institution  during  the 
rrtneteenth  ccnturj'  was  £100  020.  Apart  from  the  pension  re>ceived  by 
Faraday  for  some  years  there  had  been  no  State  aid,  and  comparatively 
little  assistance  from  rhmations  and  legacies. 

Business  Items,  &c. 

Evan  Philip  Evans  and  Emily  Sherman,  trading  as  S.  Sherman  &, 
Son,  electric  light  fittings  makers,  &c.,  57,  New  Compton -street,  London, 
W.,  have  dissolved  partnershii).     Debts  by  Mr.  Evans. 

Messrs.  Henry  J.  Fowler  and  Alfred  Edward  Jones,  electrical  engineers, 
trading  as  Fowler  &  Jones,  1a,  Menzies-street,  Liverjjool,  have  dis- 
solved partnership  as  from  Jan.  7  last.  Debts  by  Mr.  Fowler,  who 
continues. 

Messrs.  Ernest  E.  Clarke  and  Henry  Schofield,  electrical  engineers  and 
contractors,  trading  as  Ernest  E.  Clarke  &  Co.,  at  4,  Alhambra- 
buildings,  Morecambe,  have  dissolved  partnership.  Debts  by  Mr. 
Clarke. 

Mr.  Arthur  T.  Smith,  A.M. I.E. E.,  Albion  House,  Hanley,  Stoke-on- 
Trent,  has  recently  been  appointed  agent  for  the  Midland  Counties  for 
Messrs.  Bruce  Peebles  &  Co.,  Ltd.  The  counties  covered  by  the 
agency  are  :  Stafford,  Derby,  Nottingham,  Lincoln,  Rutland,  L<;icc8tcr, 
Warwick,  Worcester  and  .Salop. 

Mr.  L.  W.  \ViLD,  M.I.E.E.,  physicist  to  the  Automatie  and  Electric 
Furnaces,  Ltd.,  sailed  on  the  "  Olympic  "  on  the  15th  inst.,  forNew  York, 
where  bv  arrangement  with  leading  manufacturers  he  will  give  practical 
demonstrations  of  Wild-Barfield  automatic  steel-hardening  furnaces. 
In  addition  to  supplying  Germany  the  Company  is  now  in  course  of 
concluding  negotiations  for  the  sale  of  articles  under  the  Wild-Barfield 
patents  on  a  still  larger  scale  in  the  United  States. 

Mr.  F.  H.  Howell  has  been  ap|X)inted  London  representative  of  the 
electrical  cooking  and  heating  department  of  the  Fallurk  Iron  Company, 
Ltd.,  Craven  fiouse,  Kingsway,  W.C.I.  Forever  15  years  Mr.  Howell 
has  been  district  and  showroom  manager  for  the  County  of  London 
Electric  Supply  Company,  but  this  included  nearly  live  years  with  the 
R.F.A.  He  has  specialised  in  electric  cooking  ai)paratus  from  a  prac- 
tical as  well  as  selling  point  of  view  and  he  has  recently  si)ent  several 
weeks  at  the  Falkirk  Iron  Works,  where  the  "  Falco  '"  appliances  aro 
mEmufacturcd. 

Institution  Notes. 

A  general  discussion  on  "  Catalysis  with  S|K'ci.d  Reference  to  Newer 
Theories  of  Chemical  Action  "  will  take  place  on  Sept.  28  next,  before 
the  Faraday  Society.  During  the  afternoon  session  a  discussion 
will  be  opened  by  Prof.  J.  Perrin  on  "  Radiation  Theory,"  and  in  the 
evening  Dr.  Irving  Langmuir  will  open  a  discussion  on  "  Heterogeneous 
Reactions." 

The  report  of  the  Committee  of  the  North-West  Centre  of  the 
Institution  of  Electrical  Engineers  for  the  session  1920-21  shows 
a  large  increase  in  membersliip  from  984  to  1  214.  The  Committee 
are,  we  are  glad  to  hear,  considering  whether  informal  meetings  should 
be  held  during  next  session.  The  Committee  for  1921-22  has  been 
constituted  as  follows  :  Chairman,  Aid.  W.  Walker ;  Y ice-Chairmen, 
Messrs.  A.  S.  Barnard  and  G.  A.  Juhlin ;  Hon.  Secretary  and 
Treasurer,  Mr.  A- G.  EUis;  CommiHce  (in  addition  to  those  jow  serving) 
Messrs.  A.  G.  Livesay,  C.  D.  Taite,  and  Townend. 
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Tenders  Invited  and  Accepted. 

Manchester  Electkicity  Department  require  tendere  by  June  28, 
for  about  27  000  yards  of  weldless  steel  upright  and  socket  tubes ;  aJso 
six  months'  cable  requirements.  Specifications  from  Mr.  F.  E.  Hughes, 
Town  Hall. 

Islington  (London)  Borough  Council  require  tenders  by  July  4 
for  h.t.  switchgear  for  2  500  V  and  metal-cored  flame  carbons  for 
Exoello  lamps.     Specifications  from  the  Engineer,  50,  Eden-grove,  N.7. 

The  London  County  Council  invite  tenders  (by  July  11)  for  the 
supply  and  laying  of  h.t.  electric  cables,  &c.  Specifications  from  and 
tenders  to  the  Clerk  of  the  Council  (Mr.  James  Bii-d),  County  Hall,  Spring 
Gardens,  S.W.I. 

The  Government  of  Malta  invite  tenders  for  a  1  000  kW  single-phase 
steam  alternator  (2  200-2  500  V,  100  cycles).  Particulars  and  forms  of 
tender  from  the  Crow7\  Agents  for  the  Colonies,  4,  Millbank,  S.W.I, 
and  tenders  to  Malta  by  July  7. 

The  Commercial  Secretary  to  H.M.  Legation  at  Montevtdeo  (Capt.  E. 
C.  Buxton)  reports  that  the  local  authorities  advertise  for  tendere 
(by  Sept.  3)  for  the  supply  of  59  250  metaUie  filament  lamps  (from 
10  to  300  c.p.  for  225  V  circuits)  which  are  required  by  the  State  Power 
House.     Local  representation  is  essential. 

It  is  notified  that  the  date  for  tenders  for  the  supply  of  plant 
and  material  for  the  electrification  of  the  Cape  Town-Simonstown 
&  Durban-Pietermaritzburg  Railway  lines  has  been  extended  to 
noon,  July  5,  Tenders  to  the  High  Commissioner  for  the  Union  of 
South  Africa,  Trafalgar-square,  London,  W.C. 

London  County  Council  invite  tenders  for  the  supply,  delivery  and 
erection  of  one  8  000  kW  steam  turbo-alternator  and  exciter,  condensing 
plant,  &o.,  and  seven  1  000  kW  rotary  converters,  static  transformers 
and  accessories.  Specifications  from  the  Clerk  of  the  CouncU,  County 
Hall,  Spring  Gardens,  S.W.,  to  whom  tenders  by  4  p.m.,  July  11. 

The  Wairoa  (N.Z' )  Electric  Power  Board  invite  tenders  for  the  supply 
of  material  for  an  11  000/3  300  V  600  kW  outdoor  sub-station,  including 
four200kVA  transformers  (11  000/1  900V),  insulators,  air- break  switches, 
fuses,  lightning  arresters  and  choke  coils,  accessories,  &c.  Tenders  (by 
July  31)  to  Messrs.  Hay  &  Vickerman,  Wellington,  N.Z.  * 

The  Victorian  Government  Railway  Commissioners  invite  tenders 
(by  July  27)  for  the  supply  and  delivery  of  24  000  metal  filament  lamps 
for  electric  car  lighting  (46-W,  116- V)  and  4  000  carbon  filament  lamps 
(32-W,  140-V),  and  (by  Aug.  3)  for  a  5-H.p.  electric  motor,  controller, 
&c.     Tenders  to  the  Commissioners,  Spencer-street,  Melbourne. 

The  Victorian  Government  Railways  CoMinssioNERS,  Melbourne, 
requires  tenders  by  Aug.  10  for  250  impedance  bonds  for  power  signal- 
ling (Contract  34  130)  and  56  miles  of  insulated  copper  wire  (Contract 
34  131),  and  by  Aug.  17  for  renewals  for  3  000  sets  of  caustic  soda  primary 
oeMs  (Contract  34  145).  Specifications  can  be  seen  at  the  Department 
of  Overseas  Trade,  35,  Old  Queen-street,  London,  S.W.  1. 

The  Electricity  Commission  of  Victoria,  673,  Bourke-street, 
Melbourne,  require  tenders  by  Aug.  15  for  the  following  plant  and 
material  for  the  MorweU  power  scheme  :  steel  work  for  power  station, 
&c.  (specification  95)  and  boilers,  stokers,  fans,  steel  chimneys,  sooting 
and  dust  extraction  equipment,  ash-handling  plant,  &c.  (specification 
99).  Specifications,  &c.,  from  the  Agent-General,  Victoria  House, 
Melbourne-place,  Strand,  London,  W.C. 

Baeberton  (Transvaal)  Municipal  Council  invite  tenders  for  two 
boUeis  (3  000  lb.  of  steam  per  hour  at  180  lb.  pressure),  two  75  kW 
three-phase  2  200  V  (50  periods)  steam  alternators  (engines  to  be  high- 
speed and  coupled  direct),  switchboard  and  instruments,  steel  chimney, 
piping,  feed  pumps  and  connecting  cables  ;  steel  poles,  conductors, 
insulators,  lightning  arresters,  &c.  ;  three  30  kW  three-phase  and  10 
5  kW  single-phase  transformers,  house  services  and  meters  for  150 
consumers.  Specifications  from  Prof.  W.  Buchanan,  75,  Louis  Botha- 
avenue,  Johannesburg,  and  tenders  to  the  Town  Clerk,  Municipal  Offices, 
Barberton,  by  July  20. 

Taunton  Corporation  has  placed  an  order  with  the  Anglo-American 
Oil  Company  for  600  tons  of  standard  fuel  oil  for  the  electricity  works, 
at  £5.  5s.  per  ton. 

Aldershot  Urban  Council  has  accepted  the  tender  of  CaUender's 
Cable  &  Construction  Company,  at  £5  476,  for  the  supply  and  laying  of 
armoured  cable  for  the  bulk  supply  of  electricity. 

The  Park  Royal  Engineering  Works.  Ltd.,  have  again  been  selected 
for  the  supply  rif  l.t.  cubicles  (sub-station)  for  the  Manchester  Cor- 
poration and  liave  been  accorded  the  contract  for  the  ensuing  twelve 
months. 

Chkistchuech  Council  has  accepted  the  tender  of  the  Bournemouth 
and  Poole  Electricity  Supply  Company  for  lighting  the  street  lamps 
during  the  six  winter  months — viz.,  100-W  lamps  at  £4  Cs.  and  60-W 
lamps  at  £3  5s.  each. 


Patent  Record. 


SPECIFICATIONS  PUBLISHED( 

The  folloiiiitg  abstract  from   some  of   the  specifications  recently  published   have  been    • 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents. 
70  and  72,  Chancu-ylane,  London.  W.C. 

Complete  Specifications. 

161  765  KoMiECZNY.    Electric  lamps.    (10/2/20.) 

161  798  Crabb.    Electric  switch  devices  for   preventing  unauthorised  starting  and 

running  of  internal  combustion  engines.    (4/3/20.) 
161  804  MiNCHiN  &  Pritchett  &  Gold  and  Electrical  Power  Storage  Co.,  Ltd. 

Electric  storage  batteries  or  accumulators.    (9/3  '20.) 
161  806  Blunt  &  Mitchell.    Switches  for  electric  signalhng  systems  and  like  uses. 

(13/3/20.) 

161  815  Morse.    Apparatusforelectric  welding  and  cutting.    (22/3/20.) 

161827  Margerison&Shenton&0>.,  Ltd.     Electrical  resistance  apparatus.    (6/4/20, 

147817  B.  T.-H.  Co.     Enclosed  electric  arc  devices.     (30/10,15.)/ 

The  anode  is  constituted  in  part  or  entirely  of  a  highly  chemically  reactive  metal, 
such,  for  example,  as  calcium,  magnesium,  or  titanium,  and  the  gaseous  atmosphere 
surrounding  the  arc  consists  of  a  monatomic  gas  such  as  argon,  neon,  zenon,  krypton, 
or  helium.  Under  these  conditions  it  has  been  found  that  a  voltage  drop  in  the  arc 
of  a  hitherto  unattainable  low  value  is  obtained. 

150  701  Ges.  fur  Drahtlose  Telegraphie.     Receiving  apparatus  for  electrical  oscilla- 

tion.   (6/9/19.) 

151  285  Grob&Co.     Cut-outs  for  electrical  circuits.    (20/9/19.) 

152  024  Metropolitan-Vickers  Electrical  Co.    Thermal  relays  for  use  in  electrical 

circuits.    (6/10/19.) 
154  872  Naamlooze   Venootschap^  Phiups    Gloeilampen-fabrieken.     Incandescent 
cathode  rectifiers  for  alternating  currents.    (2/12/19.) 

162  118  British  Thomson-Houston  Co..   Ltd.    (Ge.neral  Electric  Co.)    Systems  of 

regulation  for  electric  circuits.    (6/2/20.) 
162  119  Henley's  Telegraph  Cx).,.  Ltd.  &  Nichols.    Electric  switch  boxes  and  the 

Uke.    (7/2/20.) 
162  120  OuiNT&  Kearney.     Electrically-operated  diaphragm  horns.     (9/2/20.) 
162  128  Zweigbergk.    Magnetic  blow  out  devices  for  electric  switches  and  the  like, 

(13/2/20.) 
162  145  iGRANic  Electric  0:>.,-Ltd.    (Culter  Hammer  Manufacturing  Co.)    Electric 

magnetic  brake,     n/3  20.>  _^ 

162  183  Fullers  United  Electric  Works,  Ltd.,  &  tuller.    Portable  electric  lamps. 

(27/4/20.) 
162  199  Campbell.  Electrically  heated  perforator.    (19/5/20.) 
162  202  CuRNow  &   Howes  &   Burley,   Ltd.     Electric  projector  lamp  for    motor 

vehicles.     (25/5/20.) 
162  220  Scoring  &  Winther.    Covers  for  electric  switches  and  the  manufacture  thereof. 

(17/7/20.) 


CD.A.   Circulars   and    Postage, 

The  Director  of  the  Briti.sh  Flectbical  Development  A.ssociation 
asks  us  to  state  that  information  and  enquiries  nia^',  in  future,  be  sent 
under  same  cover  as  circulars.  Engineers  and  managers  and  others  are 
therefore  requested  to  open  and  examine  carefully  all  sample  parcels  of 
pubUcity^^matter  and  other  communications  from  E.D.A. 


1  136 
1  139 
1  141 
1  145 
1  152 

1  156 

1  157 

1  158 

1  214 

1215 

1216 

1  217 

1  228 

1233 

1  236 

1237 

1238 

1243 
1  291 
1  293 
1297 
1  303 
1304 
1  305 
1  306 
1  307 
1  308 
1  317 
1  324 

1325 

1326 

1327 

1  328 

1329 

1340 
1364 

1371 

1387 
1406 
1419 

1  420 

1421 
1422 
1423 
1  424 
1  425 
1427 


APPLICATIONS  FUU   PATENTS. 

Janiiry  10,  1921. 
Suchostawer.     Dynamo  or  motor. 
France.     Incandescent  lamps,  &c. 

France.     Shades  and  reflectors  for  incandescent  lamps,  &c.  . 

Pritchard.    Electric  heaters. 
LowENSTEiN.    Spark-gaps    for    electro-magnetic    wave    signalling    systems. 

(25/8/14,  U.S.) 
Plauson.     Electric  machines  operating  with  high-frequency   electro-magnetic 

wave  energy.     (5/7/19,  Germany.) 
Plauson.    Converting  static  atmospheric  electrical  energy  into  dynamic  electrical 

energy.     (13/11/19,  Germany.) 
Plauson.    (Converting  static  atmospheric  electrical  energy  into  dynamic  electrical 

energy.     ( — /3/15,  Germany.) 
Deutsche  Telephonwerke  (jes.    Cathode  tube  transmitters  for  telephoning 

with  high-frequency  oscillations.     (29/8/18,  Germany.) 
Deutsche   Telephonwerke    Ges.     Circuit    arrangements    for   high-frequency 

telephony.    (17/9/18,  Germany.) 
Deutsche  Telephonwerke  Ges.    Circuit  arrangements  for  stations  provided 

with   transmitters  and  superposed   receivers  for  high-frequency   telegraphy. 

(25/9/18,  Germany.) 
Deutsche  Telephonwerke  Ges.     High-frequencv  telegraphy  and  telephony. 

(15/11/19,  Germany.) 
Felten  &  Guilleaume  Carlswerk  A.G.    Self-induction  coil  couple  for  charging 

duplicate  four-fold  cores  of  telephone  cables.     (3/1/20,  Germany.) 
de   Medico.     Apparatus  for  recording  and   reproducing   telephone   messages. 

(31/10/19,  France.) 
Siemens  &  Halske  Akt.-Ges.    Arrangement  for  telephone  installations  with 

intercommunication  working.     (8/12/16,  Germany.) 
Siemens   Schuckertwerke.     Arrangement    for  suppression   of   earth-leakage 

currents.     (31/5/18,  Germany.) 
Siemens  Schuckertwerke.    Arrangement  for  compensation  of  charging  currents 

of  high  voltage  net  works.     (2/6/19,  Germany.) 
Kring  &  Stalhane.    Connecting  plugs.    (27/11/18,  Sweden.) 
Cattley.     Accumulator  plates. 

BuRSTYN.     Determining  distances  by  wireless  telegraphy. 
Dreyer.     Protective  device  for  electric  circuits.    (12/1/18,  Germany.) 
Lederer.     Gas-filled  glow  discharge  lamps.    (15/9/13,  Austria.)  ' 

Lederer.  Gas-filled  glow  discharge  lamps.  (16/9/13,  Austria.) 
Dewerger.  Transmission  of  electrical  energy.  (16/2/18,  France.) 
Dewerger.  Transmission  of  electrical  energy.  (15/1/19,  France.) 
Dewerger.  Transmission  of  electrical  energy.  (21/1/19,  France.) 
Dewerger.  Transmission  of  electrical  energy.  (8/5/19,  France.) 
Bollinger.  Automatic  switches.  (19/8/13,  Germany.) 
Ges.  fur  Drahtlose  Telegraphie.    Wireless  telegraph  receivers.    (29/8/ 19, 

Germany.) 
Ges.   fur   Drahtlose  Telegraphie.    Wireless   receiving  systems.  (2/12/19, 

Germany.) 
Ges  fur  Drahtlose  Telegraphie.    Wireless  telephone  transmitters.  (11/12/19, 

Germany.) 
Ges  fur  Drahtlose  Telegraphie.    Automatic  adjustment  of  constants  of 

oscillation  circuits.     (13/12/19,  Germany.) 
Ges  FUR  Drahtlose  Telegraphie.    Wireless  telephone  transmitters.    (23/12/19, 

Germany.) 
Ges  FUR  Drahtlose  Telegraphie.    Changing  periodicity  and  tension  of  a.c. 

supply.    (27/12/19,  Germany.) 
JucHLlz.     Insulating  material.     (8/8/19,  Switzerland.) 
Vogt  Engl  &  Mi\ssoLLE.    Correction  of  amplitude  of  high-frequency  oscillations 

(7/4/19,  Germany.) 
Vogt  Engl  &  Massolle.    Control  of  electric    currents    by    sound.    (2/8/17, 

Germany.) 
HeroldSeCo.    Switch.     (23/1/20,  Germany.) 
Vogt,  Encl  &  Massolle.    Electron  tubes.    (2/12/19,  Germany.) 
Moll-Werke  Akt.-Ges.     Electric  welding  machine.     (28/4/19,  (Germany.) 
Moll-Werke  Akt.-Ges.     Electrodes  for  resistance  welding  machines.    (5/6/19, 

Germanv.) 
B.T.-H.Co.     A.c.  motors.     (11/9/14,  U.S.) 
B.T.-H.Co.     Electric  braking.     (25/3/18,  U.S.) 
B.T.-H.Ck>.     A.C.  motors.     (28/12/15,  U.S.) 
B.T.-H.Co.     A.C.  motors.     (22/12/17,  U.S.) 
B.T.-H.Co     Motors.     (4/1/ 18,  U.S.) 


BijAR.     Electrical  apparatus.     (8/11/19,  U.S.) 
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Companies'    Reports,    &c. 

CALLEXDEll'S  CAIU.K  &  fUNSi  KUCTION  COiMl'ANY,  LTD. 

Sir  J.  Fortesiue  Flaunery,  Bart.,  M.P.,  who  presided  over  the  25tli 
ordinary   general   meetini;   of   Callknder's   Caki.e   &  -Constbuction 
Company,  Ltd.,  uii  tlie   Ititli  iiist.,  said  that  the  jmst   vnir  had  been 
one  <if  exi'eptiunal  pressure   and  difliiulty.     The   vohinie  of   business 
had  been  very  large  aiul  liad  taxed  Ihoir  resources  to  the  utmost.     The 
new  workshops  for  the  nianiifactuix'  of  sujjer-tension  cable  had  been 
completed  and  were  alivady  turning  out  that  type  of  cable  whioli  would 
be  very  largel.v  employed  in  future  for  electric  power  distribution.     They 
had   also   taken  over  tho  workshops  erected  on   the   company's   land 
for  manufacturing  war  material.     Tlie  Picardy  works  had  now   been 
comi)letely  converted  for  manufacturing  onlinary  telephone  cable  and 
had  been  actively  emi)loycd  all  the  year,  and  the  other  shops  would 
also   be  utilised  for  more  peaceful  ojicrations.     The  year's  prolit  was 
Butficient  to  maintain  the  dividend  at  the  previous  year's  rate  of  15  per 
cent.,  to  deal  elTcctively  with  the  retjuircments  as  to  depreciation  and 
to  add  several  thousand  jjounds  to  the  amount  carried  forward.     Towards 
the  end  of  the  year  they  began  to  feel  the  competition  of  other  nations 
whose  currency  had  become  depreciated  and  whose  workpeople  had 
recognised  the  necessity  to  work  hard  so  as  to  re<store  the  commercial 
and   industrial   pi-ospcrity  of   their  countrj'.     As   the   trade   of   those 
countries  improved  and  their  exports  increased  the  advantage  they  at 
present  enjoyed  in  a  depreciated  currency  would  tend  to  disappear.     The 
relations  between  the  company  and  its  emi)loyees  were  excellent. 
Colonial  and  Foueion  Business. 
Tho  managing  director  (Sir  Tom  Calleuder)  paid  a  visit  to  India  during 
the  year  and  his  visit  liad  materially  strengthened  their  position  in  that 
country.     Their  agents  in  Australia  and  South  Africa  had  sent  them 
large  orders  during  the  period  and  their  recently  opened  branch  in  South 
America  had  been  eminently  successful,  and  large  contracts  were  in 
hand   for   that   Continent.     Further  developments   were   in   progress. 
Their  business  in  the  Near  East  was  growing,  but  had  been  held  up  by 
the  present  unsettled  conditions  and  exchange  disparities.     The  output 
of   tho  factories  during   the  earlier  months  of   the   current  year  had 
exceed'-'d  the  output  for  the  corresponding  period  of  last  year,  but  there 
had  been  grave  and  serious  dislocation  within  the  last  few  weeks.     As  a 
result  of  the  dispute  in  the  coal  industry  they  had  found  themselves  at 
Erith   faced   with   the   alternative  of  exhausting   their  stocks  of  fuel 
without   any   possibility   of   replenisliing   them,  or  closing   the   works. 
After  full  consideration,  they  decided  that  the  better  course  was  to 
close  the  factor}'.     The  effect  of  that  covild  not  fail  to  make  itself  felt 
in  the  results  of  the  year,  although  the  directors  were  hoping  that  the 
good  trade  in  the  earlier  part  of  the  year,  and  the  business  which  was 
awaiting   tho   company   when   they  again   resumed  operations — which 
they  hoped  to  do  immediately — would  compensate  for  any  loss  incurred 
owing    to    that    unfortunate    stoppage.       He   said   that   during    1920 
tho  company  paid  in  rates  and  taxes  a  sum  equivalent  to  a  dividend  of 
15  per  cent,  on  the  ordinary  share  capital.     That  was  a  very  heavy 
burden  and  handicapped  them,  especially  in  their  foreign  trade. 

Sir  Tom  Callender  said  that  the  expenditure  incurred  on  super- 
tension  work  was  complct+'ly  justified  and  they  were  looking  forward  to 
a  great  increa.se  in  business  in  that  typo  of  cable.  They  had  large 
orders  in  hand  which  would  keep  them  busy  for  some  time  to  come. 
Taking  the  outlook  on  the  whole,  they  approached  the  remainder  of 
the  year  with  great  confidence,  and  believed  that,  subject  to  any  other 
unfortunate  disputes  and  stoppages  occurring,  they  would  have  quite 
a  good  year. 

UNITED  RIVER  PLATE  TELEPHONE  COMPANY. 

Sir  Frederick  Green,  who  presided  over  the  annual  meeting  of  the 
United  RrvEii  Plate  TELErnoxE  Company,  Ltd.,  on  the  14th  inst., 
was  able  to  give  a  satisfactoiy  account  of  the  past  year's  working. 
The  earnings  in  Argentina  and  London  (including  profit  on  exchange) 
amounted  during  1920  to  £1  006  37:S,  against  £070  168  in  1910  ;  the 
expenses,  including  maintenance,  management  in  Argentina  and  London, 
and  income  and  corjKiration  tax,  with  the  usual  provision  for  the  depre- 
ciation of  plant,  amoimted  to  £855  60().  comjjared  with  £7C4  07G  in  1919, 
resulting  in  a  profit  of  £240  767,  an  increase  of  £28  675  compared  with 
1919.  The  working  expenses  showed  a  considerable  incre-ase,  due 
partly  to  tho  growth  of  the  business,  but  still  more  to  higher  wages 
and  costs.  The  increased  telephone  earnings  were  between  £90  000  and 
£100  000,  and  the  total  increase  in  earnings  from  all  sources  was  over 
£120  000.  The  addition  to  plant  account  was  £374  .587,  and  was  much 
greater  than  for  1919,  and  was  the  largest  addition  to  plant  account  in 
the  Company's  historj-.  Roughly,  it  was  made  up  of  underground  wire 
plant,  £1 18  270  ;  overhead  wire  plant,  £99  056  ;  exchange  and  subscribers 
equipment,  £157  2(50.  Unfortunately,  higher  costs  account  for  a  con- 
siderable part  of  this  increased  total.  After  explaining  the  other  items 
in  the  balance  sheet,  he  said  tlipy  were  paving  a  final  dividend  of  5  per 
cent,  on  the  ordinary'  shares,  making,  with  the  interim  dividend  paid 
in  NovemI>er  last,  a  total  distribution  of  8  per  cent,  for  the  year,  after 
placing  £50  000  to  reserve  fund  and  £35  000  to  exchange  suspense 
account,  leaving  £38  307  to  be  carried  forward.  They  had  thought  it 
desirable  to  create  an  exchange  suspense  account  in  view  of  the  large 
sum  resulting  from  profit  on  remittances  to  this  country. 
Extensions  jlkd  Developments. 

Sir  Frederick  stated  that  a  ver\-  considerable  amount  of  new  plant  had 
been  shipped  during  the  yoar  and  before  long  would  be  brought  into 
service.  That  would  enable  them  to  reduce  somewhat  the  list  of  waiting 
subscribers,  which  amounted  to  more  than  the   11(100  in   the  citv  ot 


IJucnos  .\in-s  alone.  It  would  not  be  possible  to  satisfy  all  until  their 
new  automatic  exchanges  were  working,  and  that  could  not  take  place 
until  early  next  year.  During  the  year  under  review  5  431  new  sub- 
scribers had  been  added,  making  the  total  number  of  stations  83  602, 
against  78  171  at  the  end  of  1919.  Those  additions  had  been  rendered 
possible  by  opening  a  new  exchange,  the  first  jjart  of  which  was  com- 
pleted during  last  year,  and  also  by  certain  extensions  ordered  in  1917, 
but  which  they  were  only  able  U>  bring  into  service  in  1920.  Tho  new 
Rivadavia  exchange  was  a  luie  building,  well  adapted  for  its  purpose 
and  when  extended  over  the  whole  site  woukl  accommodate  also  the 
Libertad  exchange,  in  addition  to  a  considerable  portion  of  the  engineer- 
ing staff.  Further  new  buildings  were  in  course  of  enetion  in  the  Federal 
capital  for  their  automatic  exchanges  ;  as  the  Government  had  suspended 
certain  n'gulations  which  had  held  up  their  trunk  line  construction 
some  hundreds  of  miles  of  new  trunk  routes  had  been  constructed, 
enabling  a  number  of  towns  to  communicate  with  the  capital.  The 
Company  had  also  recently  absorbed  several  small  independent  enter- 
prises, and  they  would  form  the  nucleus  of  new  systems  they  intended  to 
establish.  In  addition  to  those  small  concerns  they  had  entered  into 
an  arrangement  to  take  over  as  from  the  1st  .July  the  telephone  system 
known  as  La  Bahiense,  operating  with  3  185  subscribers  in  the  south- 
west of  tho  Province  of  Buenos  Aire-s,  with  headquarters  at  Bahia 
Blanea.  That  enterprise  was  tho  second  largest  of  the  local  telephone 
companiesin  the  Republic.  The  system  would  strengthen  the  company's 
position  in  that  portion  of  the  Province  of  Buenos  Aire's,  and  as  soon  as 
possible  it  was  intended  to  connect  Bahia  Blanea  to  the  Federal  capital. 
They  had  still  a  great  deal  of  work  in  front  of  them  and  for  the  current 
year  their  capital  expenditure  would  probably  be  heavy.  They  had 
therefore  decided  to  issue  108  000  new  onlinary  £5  shares. 

GLOBE  TELEGRAPH  &'TRUST  COJIPANY. 
Sir  John  Denison-Pender,  G.B.E.,  K.C.M.ti.,  who  presided  over  the 
forty-eighth  ordinary  general  meeting  of  the  Globe  Telegraph  and  Trust 
Company,  Ltd.,  on  Tuesday,  prefaced  his  remarks  bv  a  reference  to  the 
loss  sustained  by  the  company  through  the  death  of  Sir  James  Pender. 
He  said  the  company's  financial  year,  which  ended  on  May  31  last,  had 
again  been  a  verj'  prosperous  period.     The  total  receipts,  after  deducting 
working  expenses,  amounted  to  £287  802,  an  increase  of  £23  821  compared 
with  the  preceding  year.     With  the  balance  brought  forward  the  total 
was  £289  181,  which  was  by  far  the  largest  figure  it  had  ever  been  the 
board's  privilege  to  report.     Out  of  those  receipts  they  had  paid  to  their 
preference  shareholders  tho  three  usual  quarterly  dividends  of  Ss.  per 
share  (less  tax),  and  to  theirordinary  shareholders  thre-e  interim  di^^dend8 
of  Ss.  p:^r  share  net.     They  now  recommended  paj'ment  of  a  final  dividend 
of  3s.  par  share  on  tho  preference  shares,  making  6  p?r  cent,  (less  tax) 
for  the  year;    and  of  os.  pjr  share  on  tho  ordinary  shares,  making  a 
total  of  10  p;r  cent.  net.     'The  year  under  review  must  be  treated  as  an 
exceptional  or  trau-iitional  one  for  dividend   purposes,   owing   to   the 
didcroncj  in  tho  dat-s  on  which  the  cable  companies  commenced  to  pay 
th?ir  divid  mds  on  tho  new  shares,  as  compared  with  tho  dates  on  which 
tho  Globo  Cunpiny  paid  their  dividends.     As  the  Trust  derived  its 
income  solely  from  its  investmonts  in  the  shares  ot  other  companies, 
tho  dir-'ctors  would  not  make  any  for.^cast  as  to  the  future.     Without 
in  aiy  way  binding  themselves  as  to  what  might  be  done  in  years  to 
como,  they  had  d^oidod  to  piy  the  dividend  on  the   ordinary  shares    for 
tho  current  year  in  equal  quarterly  payments  of  .os.  por  share,  and  not, 
as  formorly,  piy  smxU  intorim  dividends  and  retain  a  larger  sum  to  be 
bo  piid  at  tho  end  of  thi  year.     Tho  directors  regarded  the  present  posi- 
tion and  tho  prosp  ;ots  of  the  Trust  as  highly  satisfactory,  and  the  present 
markot  valuo  of  its  socurities  showed  aa  appreciation  over  the  original 
capital  invested  of  more  than  £1  .500  000. 

"WEST 'INDIA  &  PANAJIA 'telegraph  REPORT. 
Tho  roport  of  tho  Directors  ot  tho  West  India  &  Panama  Telegraph 
Go.viPANY,  Ltd.,  for  the  year  1920  states  that  the  amount  to  credit  of 
revenuo  is  £80  177.  but  the  expenses  have  been  £138  325.  re.sulting  in  a 
loss  on  tho  year's  working  ot  £58  148.  From  this  are  deducted  £10  033 
brought  forward,  and  interest  on  investments  (£2  104),  leaving  a  net 
deficiency  of  £46  OU  for  tho  year.  In  addition  the  balance  of  the  cost  of 
tho  third  survey  of  the  Company's  cable  ship  (£38  579)  tell  to  be  dealt 
with.  Inasmuch  as  tho  total  cost  w.as  £74  253,  of  which  a  part  (£35  674) 
was  dealt  with  in  tho  accounts  of  1919,  the  directors  have  added  the 
£38  579  to  tho  original  cost  of  the  ship,  being  satisfied  that  the  increased 
amount  at  which  she  thus  stands  in  the  books  is  witliin  her  present 
commercial  value. 

The  unfortunate  position  of  the  Company  is  due  mainly  to  the  cumu- 
lative results  of  entrusting  tho  Cable  ship.  "  Henry  Holmes,"  to  the 
Government  Dock  at  Trinidad  for  her  third  survey  repairs  in  1919,  and, 
in  a  lessor  degree,  to  the  increases  in  working  expenses.  In  a  cable 
system  like  that  of  the  Company  breaks  must  occur  from  time  to  time, 
and,  as  it  was  only  occasionally  possible  to  secure  the  services  of  other 
repairing  ships,  the  conditions  gradually  became  worse  and  worse,  so 
much  so  that  in  the  spring  of  1920,  when  it  was  found  possible  to  charter 
a  ship  for  five  months,  there  were  as  many  as  sixteen  of  the  cables  inter- 
rupted. Although  the  chartered  sliip  worked  well,  some  sections  were 
still  interrupted  when  the  "  Henry  Holmes  "  was  released  from  Trinidad, 
early  in  October  last.  It  is  a  matter  of  expsrienco  that  telegraph  traffic, 
when  lost,  is  recovered  but  slowly,  and,  although  by  the  end  of  1920  it  was 
steadily  moving  towards  recovery,  the 'traffic  receipts  during  the  year 
were  over  £30  000  below  those  of  1919.  Another  consequence  of  the 
interruptions  was  the  loss  of  over  £10  000  of  the  Imperial,  Canadian  and 
Colonial  subsidies.  The  hiring  of  cable  ships  in  the  nine  months  cost  at 
least  £28  000  more  than  the  expenses  of  the  "  Henry  Holmes  "  would 
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have  been,  and  there  was  also  an  expenditure  of  £2  109  in  the  hire  of 
sloops  for  Inter-Colony  communications.  Of  the  increases  in  expenses 
an  important  one  was  in  respect  of  cable.  With  such  an  accumulation 
of  interruptions  a  large  quantity  of  cable  had  to  be  used  in  repairs,  of 
which  the  cost  was  £19  683,  compared  with  an  average  of  £9  253  for  each 
of  the  three  preceding  years.  Another  large  increase  was  in  respect  of 
the  "  Henry  Holmes,"  and  there  was  also  some  increase  in  the  expense 
at  the  stations. 

To  meet  the  general  heavy  expenses  in  1920,  coupled  with  loss  of 
revenue,  it  was  necessary  to  sell  the  bulk  of  the  Company's  investments. 
Owing  to  the  state  of  the  money  market  the  sales  realised  only 
£66  027  for  securities  which  had  cost  £96  582.  The  position  at  the  end 
of  1920  was  so  difficult  that  the  directors  decided  to  ajiproach 
the  Treasury  for  financial  help.  Their  Lordships  were  unable 
to  accede  to  the  request  for  a  special  grant,  but  they  were  good 
enough  to  obtain  the  sanction  of  the  House  of  Commons  to  the  waiving 
of  clause  14  of  the  agreement  of  1914,  under  which  the  Company  could 
have  been  called  on  to  repay  as  much  as  £13  000  of  the  Imperial  and 
Canadian  subsidies  for  the  year  1919.  In  consideration  of  this  relief 
the  directors  agreed  that  whenever  the  cable  between  British  Guiana 
and  Trinidad  is  interrupted  (as  it  is  at  present)  the  subsidy  payable  by 
British  Guiana  shall  be  reduced  by  three-fourths.  For  the  first  four 
months  of  this  year  the  traffic  receipts,  although  not  as  large  as  in  1919, 
show  a  considerable  increase  over  1920  ;  and,  now  that  the  cable  ship  is 
available  for  repairs,  it  is  hoped  there  will  be  no  check  on  the  growth  of 
traffic.  But  in  any  event  it  will  be  recognised  that,  in  view  of  the  debit 
balanceof£76  566,  there  can  be  no  question  of  dividends  for  the  year  1920. 

The  Mackay  Companies  have  declared  a  dividend  of  IJ  per  cent, 
less  tax)  on  the  common  stock  f&r^the  quarter,  payable  July  1. 

During  the  week  the  Peenambuco  Tramways  &  Power  Company, 
Ltd.,  invited  applications  for  an  issue  of  £500  000  8  per  cent,  prior  hen 
bearer  debentures  at  96. 

The  directors  of  the  Chloride  Electrical  Storage  Company,  Ltd., 
announce  a  dividend  of  5  per  cent,  (tax  free)  on  the  ordinary  shares 
making  10  per  cent,  for  the  year,  placing  £25  000  to  reserve,  £5  000  to 
employees'  benefit  fund,  and  carrying  £23,  340  forward. 

The  directors'  rejrort  of  Edmundson's  Electricity  Corporation, 
Ltd.,  for  the  year  ended  March  31  states  that,  after  providing  for 
income  tax,  mortgage  and  note  interest  and  debenture  stock  charges, 
the  net  profit  amounts  to  £16  053,  compared  with  £8  099  for  the  previous 
year.  With  the  balance  of  £10  090  brought  forward,  the  total  profit 
available  is  £26  143,  which  the  directors  recommend  should  be  apphed 
in  paving  the  dividend  for  one  year  on  the  cumulative  preference  shares 
(£12  000),  leaving  to  be  carried  forward  £14  143.  At  the  end  of  the 
year  the  22  undertakings  in  which  the  company  is  interested  had  a 
connected  load  of  134  259  kW  (against  122  233  kW  in  1919)  and  the 
gross  profit  was  £299  774,  compared  with  £208  622. 


Prices  o£  Metals,  Chemicals,  &c. 

Tuesday,  June  21. 

Copper—  Price.  Inc.            Deo. 

Best  selected per  ton  £73    0     0          —           £10     0 

Electro  Wirebars      £78     0     0  £10     0 

H.C.  wire,  basis    per  lb.  Os.  UJd.           Jd 

Sheet „  Is.   Old.            —              _ 

Phosphor  Bronze  Wire  {Telephone) — 
Phosphor-bronze 

wire,  basis    „  Is.     3|d.  —               id 

Brass  60/40—  ^         .  ( 

Rod,  basis    „  Os.     8|d.  —                

Sheet,  basis  „  la.     l^d.  

Wire,  basis  „  Is.     1^.  

Pig  Iron — 

Cleveland  Warrants    .    per  ton  £6   10     0  

Galvanised         steel 

wire,basis  8  SWG           „  £27     0     0  —                _ 

Lead  Pig — 

EngUsh     £23     5    0  —             £0  10     0 

Foreign  or  Colonial ...       „  £22    2     6  £0     7     6 

Tin— 

Ingot „  £167     0     0  — 

Wire,  basis  per  lb.  28.  3Jd.  


£0     5    0 


Copper  Sulphate. — Per  ton  £30. 
Boric  Acid    (Crystals). — Per    ton 

£69. 
Sodium  Bichromate. — Per  lb.  7Jd. 
Sodium  Chlorate. — Per  lb.  4Jd. 


Salammoniac. — Per  cwt.  75s.-703. 
Sulphur  (Flowers).— Ton  £15. 
„      (RoU-Brimstone). — Per  ton 
£14  lOs. 
Sulphuric    Acid    (Pyrites,   168°).— 
Per  ton,  £9  178.  6d. 
Bubber. — Para  fine,  lid.;  plantation  1st  later,  8d.  lb. 
__The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  ai  S,  Bouverie  Street,  London,  E.G.  4.  Telegrams  : 
Benbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "The  Eleotriclan  "  is  £2  12  0  orr  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad. "  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  cm  the  Friday  preceding  date 
of  publication. 


Forty   Years  Ago. 

(The  Electrician,  June  25,  1881.) 

Electric  Light  at  Kisg's  Cross. — The  Great  Northern'  Railway 
Company  have  adopted  the  Crompton  electric  light  at  their  .station  at 
King's  Cross. 

Overhead  v.  Underground  Wires. — The  vestry  of  Plumstead  the 
other  day  refused  their  sanction  to  the  erection  of  six  iron  telegraph 
poles  along  Burnt  Ash-lane,  at  Lee,  by  the  General  Post  Office. 

The  Electric  Light  at  South  Kensington. — At  the  opening  of 
the  Domestic  Economy  Congress  on  Monday  last  at  the  Albert  Hall, 
the  Royal  Horticultural  Society's  Gardens  were  illuminated  by  electric 
lights.     The  effect  is  described  as  having  been  most  beautiful. 

Electricity  Among  the  Nihilists. — Amongst  the  officers  arrested 
as  implicated  in  the  proposed  plot  on  the  guard  ship  off  Peterhoff  against 
the  Czar's  life  was  a  certain  Lieut.  Khotinski,  who  is  also  impUcated  in 
the  Mala  Sadowa-street  mine.  He  has  been  connected  with  electric 
light  production,  and  is  said  to  be  a  man  of  scientific  mark. 

Overtime. — The  Postmaster-General  has  explained  that  the  clerk 
attached  to  the  Western  London  District  who  is  suffering  from  mental 
derangement  owing  to  excessive  work  undertook  the  overtime  volun- 
tarily, but  that  steps  would  be  taken  under  the  new  scheme  to  guard 
against  such  prolonged  duties.  The  sick  man  in  this  instance  will 
receive  full  pay. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics  "  :    "  The  Subsidy  Scheme  "  ;    and  "  On  Board  R.36." 

"The  Cabinet  Maker"  (Merchant  Shippers'  Issue):  "Coloured 
Plate  :  New  Cushions  in  Suede  Leather  and  Silk  "  ;  "  Sale  of  Furniture 
at  Stowe  "  ;   and  "  Restoration  of  the  Red  Lodge,  Bristol." 

"  Chemical  Age  "  (Special  Number) :  "  Works  Organisation  and 
Management "  ;  "  Works  Management  in  America,"  by  Ernest  J.  P. 
Benn  ;  and  "  Economical  Upkeep  of  Chemical  Plant  and  Machinery," 
by  C.  W.  Brett. 

"  Fann  and  Home  "  :  "  The  Wages  Problem  "  ;  "  Lesser  Live 
Stock  in  the  Winning  Lists "  (illustrated) ;  and  "  Hay-making  on 
Easy  Lines." 

"  The  Fruit-Growe'r  "  :  "  Covent  Garden  from  the  Air  "  (illustrated) ; 
"  Current  Work  in  the  Nursery  "  ;   and  "  State  of  the  Fruit  Crops." 

"  Gardening  Illustrated  "  :  "  Starting  an  Orchard  "  ;  "  Pruning 
Flowering  Shrubs  "  ;   and  "  A.B.C.  of  Gardening." 

"  The  Gas  World  "  :  Annual  Meeting  of  French  Gas  Engineers  at 
Tours  ;  "  A  Study  in  Natural  Gas  "  ;  and  "  Gas-workers  and  Coal 
Miners." 

"  Hardware  Trade  Journal "  (Special  Shipping  Number)  :  "  Review 
of  Foreign  Hardware  Markets "  ;  and  "  Competitive  Hardware  " 
(illustrated). 


Arrangements  for  the  Week. 

FRIDAY,  June  24th  (to-day). 

Physical  Society. 
5  p.m.  At  the  Imperial  College  of  Science,  South  Kensington, 
London,  S.W.  Papers  to  be  read  :  "  Capacity  and  Eddy- 
current  Effects  in  Inductometers,"  by  Mr.  S.  Butterworth, 
M.Sc.  ;  "  New  Specific  Heat  Apparatus,"  by  Dr.  E.  Griffiths ; 
"  On  Encounters  between  Non-spherical  Gas  Molecules,"  by 
Prof.  A.  O.  Rankine,  D.Sc.  ;  and"  AnElectro-Culture  Problem," 
by  Dr.  C.  Chree,  F.R.S. 
MONDAY.  June  27th. 

Electrical  Trades'  Benevolent  Institution. 
2.30  p.m.     At    the    Cable    Makers'    Association,    Sardinia    House, 
Sartlinia  Street,  London,  W.C.     Meeting  to  confirm  alterations 
made  to  tihe  Rules. 

INSTITUTION    OF    MECHANICAL    ENGINEERS. 
Thursday,  June  30th. 

10.15  a.m.  At  Storey's  Gate,  London,  S.W.  Conference  on  The 
Means  of  Increasing  the  Thermal  Efficiency  of  Heat  Power 
Units. 

Friday,  July  1st. 

10.30  a.m.     Conference  concluded. 

INSTITUTION    OF    CIVIL    ENGINEERS. 
Tuesday,  June  28th. 

9  p.m.     At   Cireat   George   Street,    London,   S.W.     James   Forrest 

Lecture  on  "  Fuel  Problems  of  the  Future,"  by  Sir  George  T. 
Beilby,  F.R.S. 
Wednesday,  June  29th. 

10  a.m.     Engineering  Conference  opened  by  the  President. 

9  p.m.     Series  of  Photographs  to  be  shown  by  Sir  Alexander  B.  W. 

Kennedy,  F.R.S. 
Thursday,  June  30th. 

10  a.m.     \'arious  Papers  to  be  discussed. 

Friday,  July  1st. 

10  a.m.  Further  discussion  on  various  subjects  and  close  of  Con- 
ference. 
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ELLISON 


^^^i^^^HK^ontrol  Gear 

for   Industrial   Installations  . 


THE  illustration  shows 
Ellison  Oil  Break  Start- 
ing Panels  controlling  induction 
motors  in  a  Lancashire  textile 
mill.  Each  panel  comprises 
an  automatic  oil  break  circuit 
breaker  in  the  stator  circuit, 
interlocked  with  an  oil-cooled 
rotor  starter.  These  units  are 
totally  enclosed  and  mistake- 
proof  in  operation.  Full  par- 
ticulars will  be  found  in  Lists 
Nos.  26,  76  and  81. 

Write  to  any  of  our  offices  and 
copies  of  these  useful  lists  will 
be  sent  to  you. 


Ufie  STANDARD 
/or-  SIMPLICITY 
and  CORReCT  DeSIGN 


CEORCE   ELLISON 

Works.,  Perrij  Barr,  Birmingham. 


1:°^°°^ 25.  Victoria  street,  S.W.I. 

o^rS  2* ••     19.  Blythrwood  Square. 

rfb^^       ..63.  Victoria  Street. 

L.ARDIFF Ouceh's  Chambers,  Oueen  Street. 

MANCHESTER 78.  King  Street. 

'-^^'-'2        Standard  Buildings,  City  Square. 

NEWCASTLE-ON-TYNE  Milbum  House. 

BIRMINGHAM Atheraum  Chambers,  Temple  Row. 

FRANCE  &  BELGIUM        Florent.Neirincks.  12  bis,  Rue  de  Picpus.  Paris  XII. 


HOLLAND  &  COLONIES    Ingenieurs  Bureau,  "Econoom"  Prinsengracht.  957 

Amsterdam. 
DENMARK.  SWEDEN  &  NORWAY  . .    Elektricitets  Aktieselskabet  Protector, 

Havnegade  II.  Copenhagen  K. 
SWITZERLAND        ..  F.  Burri.  c/o  Fr.  Sauter,  Angerstcinerstr,  32,  Bale. 

INDIA   ..         ..      H.  L.  Rochat  &  Co..  York  Building,  Hornby  Row,  Bombay. 
AUSTRALIA     . .     N.  Guthridge,  Ltd.,  Equitable  Buildings.  350,  George  Street, 

Sydney. 
NEW  ZEALAND     ..        ..    Carrick.  Wedderspoon  &  Co..  94a.  Hereford  Street, 

Christ  church. 
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Prom    Constable's    List. 


Electric  Welding  and  Welding  Appliances. 

H.  CARPMAEL.  Imperial  8vo.  Illustrated,  i8s.net. 
Contents. — Introduction.  The  Bernardos  Carhon 
Arc  Process.  Resistance  Welding.  Arc  Welding  at 
Steel  Barrel  Works.  The  Pontelec  Methods  and 
Machines.  The  Quasi-Arc  Process.  Resistance 
Welders  of  the  British  Insulated  and  Helsby  Cables, 
Ltd.  Machines  and  Apparatus  for  Arc  Welding. 
Resistance  Welders  of  the  Electric  Welding  Co.,  Ltd. 
Some  Large  American  "  Spot  "  Welders.  Oil  Drum 
Making  by  Resistance  Welding.  Resistance  Welders 
of  the  Ai  Manufacturing  Co.,  Ltd.  The  strength  of 
Electric  Welds.  A  large  British  "  Spot  "  Welding 
Machine.  The  "  Plastic-Arc  "  Welding  System.  The 
"  A.C."  System  of  Arc  Welding.     Index. 

Industrial  Electrical  Measuring  Instruments. 

KEXELMEDGCUMBE,M.Inst.C.E.,M.I.E.E.  Demy 
8vo.  430  pages.  260  Illustrations.  i6s.  net. 
2nd  Edition,  entirely  Re-written  and  Enlarged. 
Contents. — Errors  and  Accuracy.  Construc- 
tional Details.  Measurement  of  Resistances  and 
Insulation.  Potentiometers.  Standard  Methods  of 
Current  and  Pressure  Measurement.  Moving  Iron. 
Moving  Coil.  Hot  Wire.  Induction  and  Dynamo- 
meter Ammeters  and  Voltmeters.  Electrostatic 
Voltmeters.  Power  Measurement.  Dynamometer, 
Induction,  Electrostatic  and  Hot-wire  Wattmeters. 
Idle  or  Reactive  Component  Meters.  Phase  or 
Power  Factor  Meters.  Phase  Rotation  Indicators. 
Frequency  Meters.  Fault  and  Leakage  Detectors. 
Synchronising  Devices.  Pyrometers.  Instrument 
Transformers.  Graphic  or  Recording  Instruments. 
Electrical  Speed  Indicators.  Oscillograph  and  other 
Wa\'e  Form  Indicators.  Live  Main  or  Charge  Indi- 
cators. Earth-Plate  Testing  Sets.  Rail-bond  Test- 
ing Sets.  Cell-testing  Voltmeters.  Motor-Car 
Voltmeters  and  Ammeters.  Voltage  and  Current 
Relays.  Measurement  of  the  Starting  Current  of  a 
Motor.  Paralleling.  Compensated  and  Crest  or 
Peak  Voltmeters. 

Foster's  Electrical  Engineer's  Pocket  Book. 

A  Hand-book  of  Useful  Data  for  Electricians  and 
Electrical  Endneers.  Edited  bv  HORATIO 
A.  FOSTER,  M.A.I.E.E.,  M.A.S.M.E.  With 
the  Collaboration  of  Eminent  Specialists:  5th 
Edition,  completely  Revised  and  Enlarged. 
Pocket  size.  Leather  bound.  With  thumb  index. 
Over    1,600   pages.     Illustrated.     36s.    net. 

Continuous  Current  Engineering. 

ALFRED     HAY,  D.Sc,  M.I.E.E.         2nd  Edn.     A 
New  and  Revised  Edition  of  this  Popular  Text- 
Book.     30  pages.      183  Illustrations.  Demy 
8vo.         gs.  6d.  net. 
Contents. — Electrical  Units.         Electromagnets. 
Magnetism.      Hysteresis.        Measuring  Instalments. 
Dynamo  Construction.         Dynamo  Used  as  Motor 
Construction  and  Management  of  Motors.     Secondary 
Cells  and  Their  Uses.        The  Electric  Arc.     Mercury 
Vapour  Lamps.         Incandescent  Lamps.         Photo- 
metry.    Switches.     Conductors.     Insulation. 

Complete  lists  and  particulars  of  technical 
books  Will  be  sent  post  free   on   request. 


10-12  Orange  St.  London  W.C.2. 
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Where  the  development  of  great 
heat  is  required,  "  CHRONIC" 
is  the  ideal  resistance  material. 
It  stands  temperatures  that  would 
easily  perish  other  resistances. 
Above  all,  "CHRONIC"  is 
reliable,  and  all  who  know  the 
thoughts  of  the  public  realise  that 
reliability  is  the  first  thing  they 
demand  in  electric  appliances. 
Many  members  of  the  public,  it 
must  be  confessed,  believe  that 
there  is  am  element  of  insta- 
bility about  everything  electric  ; 
"CHRONIC"  does  much  to 
help  wipe  that  belief  out  of 
existence. 

HENRY  WIGGINS  CO.,  Ltd. 

Head  Office: 

55,  George  St.,  Birmingham 

London  Office: 

Llo.iel  Robinson,  3.  Staple  Inn, 
Holbo'n.  W.C.  I. 
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„     .  .„                          PRESCOT 

Branch  Offices.               1 

.--™   ,,.=  ... !     INSULATING  VARNISHES 

MANCHESTER :                                     |                                                                     are 
Orrae  Builcings,  Parsonage.                            .                                        THE      PRODUCT      OF 

GLASGOW:                                                 1                            _ 
260    St    Vncent  Street                                                             SCIENTIFIC         RESEARCH 

BIRMINGHAM  :                                      i                                                                    and 

9^-ys-et                                      PRACTICAL    EXPERIENCE. 

NEWCASTLE: 
33,  High  Bridge.                                               1            ««..,.,„.                  , 

CARDIFF                                             1           Made  in  the  following  grades:— 

.&  2,  Western  Mail  Chambers                      1                              YELLOW    STOVING    VARNISH. 

LEEDS:                                      1                    YELLOW  OIL-RESISTING  VARNISH. 

Basing  all Buildings,BasiDghall Street.           |                            YELLOW    AIR-DRYING    VARNISH. 

DUBLIN:                                  1                   BLACK  STOVING  VARNISH. 
17  Crow  street.                                  |                    q^j^,^  DRYING  BLACK  VARNISH. 

BELFAST:                                                1 

I                                   Please  Write  for  Samples  an(^  particulars. 

BRITISH  INSULATED  I  HELSBY  CABLES,  LTD. 

■                                                                                                Cable   Makers  and  Electrical  Engineers. 

1                            PRESCOX,    LANCASHIRE. 

The  Client  said  : 

"  It  must  be  Efficient ! " 

E  didn't  want  a  telephone  that  merely  increased  his  overhead 
expenses  ;  he  wanted  reliability — profit-earning  efficiency.  So 
he  installed  ERICSSON    lelephone  Equipment. 

ERICSSON  Telephones  are  your  best  safeguard  against  complaints  when  making 
new  installations.  They  work  infallibly — year  in,  year  out.  You  owe  it  to  your 
clients'  best  interests  to  fit   E[\ICS.SON  Teleph  ne   Equipment. 

Write  for  Illustrated  Trice  List. 

THE  BRITISH  L.  M.  ERICSSON  M'FG.  CO..  LTD. 

60,  Lincoln's  Inn  Fields,  W.C.2. 

FACTORY  -  .  .  -         BEESTON,  NOTTS 


Scotland.  —  Malcolm  Breingan,  57, 
Robertson  Street,  GLASGOW. 

S.  Africa. — Rogers- Jenkins  &  Co.,  51, 
Long  Street,  CAPE  TOWN. 

Burma. — Stewart  Raebum  &  Co.,  P.O. 
Box  234,  RANGOON. 

S.  America. —  Rolf  Lindmany  F.  W. 
Olditch,  Cille  Esmeralda,  1000, 
BUENOS  AYRES. 
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BRANCHES  .— 

MANCHESTER.                               LIVERPOOL.  BARROW-IN-FURNESS. 

Kays  Chambers,                        84,  85,  Wood  Street.  121.  Duke  Street. 

Cooper  Street.                              'Phone :  2884  Royal.  'Phone:  38  Barrow. 

Telegrams  :  Duchavwat.                           Telegrams  :  Duchavwat.  Telegrams  ;  Duchavwat. 

BIRMINGHAM.  LEEDS. 

1 1 3a,  Coleshill  Street.                          3 1 ,  Victoria  Square. 


DUTCH 


to  HALF- WATTS  to 


SOLE  AGENTS  IN  GREAT  BRITAIN 

FOR 

THE    (Q^   LAMPS 

Motor  Lamps        SUNLITE    LAMPS       H^'f-watts 

Strip  Lights  Metal  Filament 

Carbon  Lamps  SPECIAL        LAMPS  Train  and  Tram  Lighting 

THE  B.T.T.  ELECTRIC  LAMP  & 
ACCESSORIES   CO. 

10,  Rangoon  Street,  Grutched  Friars 
LONDON,    E.C.  3. 

Telephone  :  Avenue  8768  Telegrams :  Duchavwat,  Cannon,  London 

Branches  : — 
MANCHESTER,  LIVERPOOL.  BIRMINGHAM,  LEEDS, 
GLASGOW.       BRISTOL,      BARROW  -  IN  -  FURNESS. 


We  hold  the  largest  stocks  cf  any  lamp  manufactory  in  the  United  Kingdom 

See  also  Advertisement  in  the  " Electrical  Review." 


W,  B.  P. 
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Some  of  the 

PROTECTS 

UR  FACTORY 


WE 

SPECIALIZE 

IN  THE  PRODUCTION 
OF 

BOILER  MOUNTINGS 

AND 

VALVES 

J.HOPKINSON  &  C9,  LTP, 
HUDDERSFIELD. 
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ROUND  TYPE. 


EDGEWISE. 


EQUIP 

YOUR 

SWITCHBOARDS 

WITH 


CIRSCALE. 


INSTRUMENTS 


BATTERY. 

CUT-IN CUT-OUT. 


We   shall  be  pleased  to    quote  for 

all  types   of  A.C.  and  D.C. 

Measuring  Instruments, 

A  utomatic   Battery    Cut-In 
a7id    Cut-Outs, 

Circuit  Breakers, 

Record     Okmmeters, 

Cirscale    and    Portables, 


SECTOR. 


CIRCUIT  BREAKER. 


THE  RECORD  ELECTRICAL  CO.,  Ltd. 

INSTRUMENT   MAKERS, 


BROADHEATH, 

Telephone:  Altrincham  164. 


MANCHESTER. 

Telegrams  :  "  Infusion,  Altrincham.'' 


. 


June  21.  1921. 


THE  ELECTRICIAN. 


^enll      XCUl. 


STEAM     PURIFIERS 

ENSURE   CLEAN    DRY    STEAM    AT    ALL    TIMES 


We  Guarantee  that  the  TRACY  purifier  will  deliver  steam  100°/« 
DRY  by  calorimeter  test  and  eliminate  ALL  impurities  which  would 
otherwise  be  deposited  in  the  superheater  tubes  or  pass  through  to 
the  main    turbines,    causing    excessive    wear    and    tear    of  the    blades. 

TRACY  purifiers  by  eliminating  all  the  moisture  increase  the  super- 
heat by  40  to  60"  F.,  with  a  resulting  coal  economy  4%  to  67o 
This  means  in  a  Power  House  of  50,000  k.w.  an  annual  saving  of 
approximately  £7,500. 

WRITE     FOR     CATALOGUE. 


Work. 


EGHAM, 

SURREY. 


POWER   SPECIALTY    CO.,  LTD., 

315,  OXFORD  STREET, 
LONDON,  W    I. 
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ICANITE  ^INSULATORS 

■^^  EMPIRE  WORKS.  ■  ^VJ 


C2US 


WALTHAMSTOW.       LONDON.  E.  17. 


Iwllufl  '  Raw  Mica,  in  original  cases  as  imported.  Mica  Splittings,  Mica  [Washers,  Mica  Segments  cut  and  gauged. 
Canadian  Amber  Mica  for  Tramway  Motors.     Clear  Mica  for  Magneto   Condensers,  Stoves.    Ground  Mica,  etc. 

WlCAnllE  i — The  standard  built-up  MICA  INSULATION.  Moulding  Micanite,  Commutator  Micanite,  Flexible 
Micanite,  Micanite  Paper,  Micanite  Cloth,  Micanite  Silk,  Mi.  anite  Tape,  Heat-Resisting  Micanite  Piatt, 
Micafolium,  Micanite  Tubes,  and  Micanite  Commutator  Rings,  in  all  shapes  and  sizes. 

rPAULIIl  i'  A  Manufactured  Product  of  Paper  and  Synthetic  Resin.  The  Ideal  High-Tension  Insulation  for  oil- 
immersion,  Transformer  Cylinders,  Sheets,  Tubes,  Bobbins.  Condenser  type  insulators.  Terminals,  etc.,  for 
High-Tension  operation. 

EWPIRE   OILED   INSUIATING  MATERIALS  (Yellow  or  Black)  ;— High  Grade  oiied  insulating  cioth. 

Paper,  Linen,  Canvas,  Silk  and  Tapes  (straight  cut  or  bias). 

LEATHEROID,      PRESSPAHN,      VULCANISED     HARP      FIBRE 

SHEETS.    REP     ROPE     PAPER,    SHELLAC    VARNISH, 

APHESIVE     RUBBER    TAPE. 


Teleeram. :-"  MYTILITE,  PHONE.   LONDON.' 


Telephones  :—WALTHAiV1STOW  738,  739  and  941 
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